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little consequence. The fact is that the 
Arctic sea ice is almost gone and the 
albedo effect – more solar heat gain 
from the darker surface of an ice-free 
ocean – is now accelerating. This means 
the permafrost areas of the coastal 
plains and shallow seas of Siberia, 
Canada and Alaska are irreversibly 
thawing. And that means the dreaded 
‘methane clathrate bomb’ is ever more 
likely to go off and change our planet 
forever.

So, the situation with the global climate 
system is indeed alarming. No more 
are we facing the ‘prospect’ of climate 
change – the climate HAS changed. 
In this new reality, what concerns our 
profession is that cities and towns 
worldwide will face the consequences 
in a disproportionate way. Not only 
because urban areas now contain 
more than half the human population, 
but also because urban inhabitants 
are heavily dependent on that clever 
human invention called ‘urban 
infrastructure’. The trouble with urban 
infrastructure is that when it works, 
life is good and easy; but when it gets 
destroyed or disabled, life quickly turns 
to hell.

So what can Planning do? What 
can town, city, regional and spatial 
planners do to mitigate climate change 
processes that can still be prevented or 
slowed down, and to prepare us for all 
those that are now inevitable?

This is what this 54th Congress of 
ISOCARP is about. 500 planners from all 
over the world will gather in Bodø for 
five days to try to answer the two big 
questions of 21st century urbanism:

1) how can we make cities more 
sustainable and thus prevent even 
more global warming - given that ‘cities 
are heat engines’ (as succinctly and 
profoundly stated in the language of 
thermodynamics and its Second Law – 
the Law of Entropy);

2) how can we make cities more 
resilient, so that they can withstand the 
shocks and crises that seem inevitable 
regardless of how soon we take drastic 
action to curb our carbon emissions. 

However, there is an even harder 
question, implied in these two, which 
we intend to put in front of delegates 
towards the end of the congress. Which 
of these two agendas - sustainability 
or resilience - has (or should have) 
priority for your planning department 
or consultancy? Or for your mayor and 
your city council? Or in the opinion of 
your citizens? 

We do not expect a clear cut and 
definitive answer. Nor are we asking 
because we think somebody knows the 
exact answer. We are asking because 

in ISOCARP’s history’ and declared 
that the aim of the congress was 
‘nothing less than to save civilisation’. 
It asserted urban planners’ critical role 
in this undertaking, arguing that ‘the 
future of civilisation now more than 
ever depended on the way we plan and 
manage our cities and towns’.

The Call also introduced the host city, 
Bodø, describing it as ‘cool in both 
senses’. This was a dual reference to its 
attraction to visitors and investors as a 
‘cool place’, and to the fact that it is a 
cold city, due to its location Europe’s 
and Norway’s far north, inside the Arctic 
circle.

However, in the meantime - as the 
weird Northern Hemisphere summer 
of 2018 would have it - Bodø became 
unusually warm. Along with its region, 
Nordland, and the rest of Arctic Norway 
and Sweden, Bodø experienced 
temperatures of around 30 degrees 
Celsius (the normal for July is about 
15). What was even more anomalous 
for this region of the world, was that 
it had more than 50 forest wildfires, 
something normally associated with 
Mediterranean parts of Europe.

In fact, the entire Northern Hemisphere 
has been affected by unusually weather 
phenomena. Heat waves, forest fires, 
storms and floods were fierce and 
widespread all over North America, 
Europe, Asia and northern Africa. Heat 
waves in July and August affected 
Ireland, Wales, England, France, Spain, 
Portugal, Turkey, Pakistan, China, the 
Koreas, Canada and California. In early 
August, temperatures in western Spain 
and southern Portugal reached 47 
degrees. Meanwhile, forest wildfires 
were raging in the United Kingdom, 
Sweden, Denmark, Estonia, Finland, 
Latvia, Malta, the Netherlands, Poland 
and Germany. In Greece 90 people 
died in one wildfire near Athens. 
This is almost as many as Portugal in 
2017, when more than 100 people 
died in wildfires. In California, some 
5,000 recorded wildfires killed 10 
people, burned 3,000 sq km of land, 
destroyed over 1,000 homes and forced 
evacuation orders on 20,000 residents. 
In Asia, storms and floods battered 
regions of Japan, China and India.

But while the attention of the media 
and the public is understandably on the 
populated areas, the scariest harbingers 
of the new climate in 2018 are in the 
Arctic. In December and January this 
past winter, the area between the North 
Pole and the Svalbard Islands had 
weeks of above zero temperatures. It 
even rained. By the time we all gather 
in Bodø, we will know if the long 
predicted ‘blue ocean event’ happened, 
or didn’t. At the time of writing this 
report, a completely ice-free Arctic 
Ocean seemed unlikely. But that is of 
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Perhaps the year 2018 will go down 
in history as the year the global 
community finally realised that 
climate change is an existential and 
imminent threat to human presence 
on Earth. As the UN Secretary General, 
Antonio Guterres, put it at a meeting 
at the UN Headquarters in New York 
on September 10th: “The world risks 
crossing the point of no return on 
climate change, with disastrous 
consequences for people across the 
planet and the natural systems that 
sustain them.”

Strong words for a professional 
diplomat. But how many of the 7.3 
billion people on the planet will 
have heard them? And grasp the dire 
urgency? It is more likely that the 
extraordinary weather events of this 
year’s Northern summer will produce 
the needed awakening impact on 
public opinion and government action, 
than yet another political speech. 

In the same week that Mr Guterres was 
raising the alarm over the paralysis of 
world leaders and voicing his dismay 
at the slow implementation of the 
Paris Agreement, two colossal super-
storms were spinning at either side of 
the globe – hurricane Florence in the 
Atlantic, and typhoon Mangkhut in the 
Pacific. Tens of millions of people in the 
cities, towns and villages in the eastern 
US, The Philippines and southern China 
stood in the way of these two monster-
storms.

The Call for Papers for this congress was 
written in January 2018. It contained 
a few bold statements. The Call 
announced that the congress agenda 
would be ‘one of the most ambitious 
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• T5 - Social Networks – is about 
the human factor and politics; 
it interrogates models of citizen 
participation, urban governance 
and cultural transformation required 
for transition to sustainability and 
resilience.

Track Six is about examples of 
Contemporary Planning Practice 
worldwide which are not necessarily 
focused on the climate/global warming 
issue. It offers insights into the 
diversity of the planning profession’s 
current issues, methods and solutions 
worldwide.

There will also be several special 
sessions, including on:
• UN’s Sustainable Development Goals 
in Norwegian Planning;
• Strategic Research and Innovation 
Agenda;
• The Next City (an ISOCARP seminar); 
and
• Global Resilience Networks.

Finally, thanks to our hosts, the City 
of Bodø, there will be a stream of 
session open the public – at the ByLab 
venue. ByLab will cover topics like: 
Planners for Climate Action (an UN 
initiative); New Generation of Planners 
(an ISOCARP initiative); Reframing 
Citizen Participation for Sustainability 
Transition; Planning for Diversity; and 
Legitimacy of Urban Governance.

Does this look promising? Will this 
congress ‘save the world’?

As clearly stated in the Call for 
Papers, ‘the root cause of, and the 
solution to the global climate crisis, 
are fundamentally urban’. In plain 
language: cities will determine the fate 
of the world. Their rampant metabolism 
is powerful enough to throw the entire 
biosphere into a death spiral - and this 
may happen well before 2100. But their 
extraordinary concentration of human 
intelligence (planners included!) offers 
the hope that we’ll figure out how to 
save ourselves before breachingw of 
which the UN General Secretary warned 
us on 10th September.

We are coming to the realisation that 
Cool Cities are a historical imperative. 
Either our cities get Cooler, or our 
planet gets Warmer.

This imperative will not happen by 
itself. It is a task which must be planned. 
This makes urban planning the coolest 
profession on the planet.

we think this is the most important 
question for governments – central and 
local - and the planning profession to 
consider at this moment in history.

The Congress delegates are coming 
from 53 nations and some 160 cities 
and towns. Contributions will come in 
the form of papers, case studies and 
special sessions. 

The plenary sessions will be addressed 
by the Norwegian and ISOCARP 
dignitaries, as well as by three 
extraordinarily qualified, internationally 
renowned keynote speakers:

• Jeremy Rifkin, globally acknowledged 
economist, futurologist and expert 
on technology, cities and industrial 
revolutions, author of several seminal 
books;

• Peter Newman, professor and author 
from Australia, leading world expert on 
sustainable cities, and transport and 
technology policy;

• Herbert Girardet, author and 
educator, from the UK, and world’s 
leading expert on urban ecology 
and the imperative of ‘regenerative 
urbanism’.

But of course, the engine room of 
any conference are the presentation 
sessions. These will be delivered in six 
concurrent tracks, each one a sequence 
of between five and seven sessions. 
Each track will be monitored by a pair 
of rapporteurs chosen from different 
corners of the world. 

• Track One is about the Global View 
– comprised of papers which are not 
rooted in a particular city or town or 
region, but are global in scale and 
consequence. They aim to interrogate 
the general question of impacts of 
climate change on urban areas and 
these areas’ generic capacity for 
sustainability/mitigation and resilience/
adaptation.

Tracks Two, Three, Four and Five 
are about climate and specific cities 
and towns - their issues and projects, 
and the main strands of their climate 
response:

• T2 - Spotlight Cities – as defined by 
their somewhat specific locations and 
geographies (coastal; mountainous, 
remote; Arctic; tropical…);

• T3 - Climate-proof Cities – defined 
as urban areas where the basics such 
as food, water, energy and shelter are 
deemed vital in readiness for future 
extreme weather events;

• T4 - Technology and Infrastructure 
– is focused on engineering and how 
the design concepts of ‘clean’, ‘green’ 
and ‘smart’ can support the objective of 
being a resilient and sustainable city;
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Track 1. The global view: climate change impacts, sustainability and resilience 

Track 2. Spotlight cities: planning for coastal cities, remote towns and high north cities

Track 3. Climate-proof cities: planning for weather, water, food and energy

Track 4. Technology and infrastructure: clean, green, smart and resilient

Track 5. Social networks: citizen participation, urban governance and cultural transformation

Track 6. Contemporary planning practice: projects and paradigms 

Short outlines
Papers 

Authors are responsible for the content of the short outlines and the full papers
which are listed in the order of their presentations in each track.
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availability in Andean Cities, and New York 
City, Doha, Qatar will discuss their strategies 
for a resilient future. 

Session 4: Planning Methodologies for 
climate adaptation & resilience
Presenters and participants are invited 
to take a high-level look at the planning 
profession and rethink methodologies 
for climate adaptation and resilience.  
We will hear from topical experts about 
environmental planning, spatial planning, 
and land use management approaches, 
such as endogenous resilience, volcanic 
river basin management and the use of 
indigenous knowledge as a tool for water 
resource management. This session will 
look at methodologies ranging from place-
based solutions to systems level planning 
strategies, illuminating a natural tension 
between contextual approach and the need 
for scalable solutions.

Session 5:  Global Goals & National 
Planning Policy – Part II
How are strategies measuring up in meeting 
national and global climate targets?  Part II 
will dive into coordination of climate action 
and planning policies across borders and 
political boundaries.  Presentations will 
look at spatial planning and regulation at 
the local level in African and Asian cities, to 
understand their effectiveness in addressing 
national climate policies.

Session 6: Assessment & understanding 
the Impacts of Climate Change
World-wide, the impacts of climate change 
vary widely and are experienced differently.  
For planners to address climate change 
holistically and strategically, the assessment 
of regional effects of climate change and the 
data to project future impacts are critical.  
Session 6 explores efforts by government 
agencies, NGOs, and academic institutions 
to measure and understand the problem to 
make data-driven solutions possible.

that explore the impacts and assessment 
of climate change, policy challenges at 
the national level in the context of global 
climate goals and agendas, and present 
planning methodologies for and case studies 
in sustainability and resilience.

Session 1:  Global Goals & National 
Planning Policy – Part I 
How are governments responding to 
global climate agendas and sustainability 
goals? Two sessions will explore challenges 
of national, state and local coordination 
on policy and planning to ensure 
action and progress.  Part I will focus on 
intergovernmental coordination and the 
hurdles to implementation, and actionable 
policy to address energy efficiency and 
production, green-house gas emissions, sea 
level rise, and achieving Zero Carbon cities.

Session 2: Cultural Impact of Climate 
Change: Norway multi-dwelling lifestyle. 
Researchers from the Norwegian University 
of Life Sciences will present on shifting 
cultural patterns in homeownership, and the 
link to climate change. More than one out of 
five households in Norway own a vacation 
home in addition to their primary homes. 
Case studies in this session will focus on 
mobility and housing consumption patterns 
including the effects of climate change on 
travel modes and future land use patters.

Session 3: Global Idea Sharing – Case 
Studies in Sustainability & Resilience
In the spirit of the 54th Congress we will 
create a global forum for idea sharing, 
presenting a variety of case studies that 
take a critical look at what works and what 
doesn’t in planning for sustainability and 
resilience.
We will hear about successful spatial 
planning approaches for reducing 
greenhouse gas emissions in three 
developed nations, the role of spatial 
planning and land use management in 
Africa, and the effects of changing weather 
patterns and rapid glacier retreat on water 

Track 1 takes a global look at climate 
change, exploring how urban and rural areas 
worldwide are tackling challenges regionally, 
and how solutions can be applied globally.  
Presentations from five continents will 
approach the conference theme of climate 
change holistically, acknowledging the 
scale of this phenomenon, and the global 
collaboration necessary to comprehensively 
and effectively respond.  Participants will be 
introduced to the impacts of climate change 
affecting communities, and challenged 
to think globally about strategies for 
sharing knowledge, scaling up solutions, 
and addressing issues of equity that 
disproportionately affect some populations 
over others.  Sessions will explore planning 
approaches being employed to mitigate 
climate change and plan for more resilient 
cities and communities at different scales 
and levels of government, in parts of the 
world where planning for climate change is 
well underway to countries still striving to 
raise awareness on the impacts of climate 
change.

Congress Abstracts: Assessment/
Commentary
The Global View Track looks at the big 
picture. We expect lively discussions as 
diverse view points highlight important 
challenges, disparity, and fragmented 
approaches – and offer a global forum 
for understanding a global issue, and 
identifying opportunities to strategically 
reduce the effects of climate change through 
collaboration, idea sharing and coordination.  
Diverse case studies will offer valuable 
lessons in what has worked and what hasn’t; 
and practitioners and academics across a 
range of organizations will evaluate and 
discuss the potential of spatial planning, 
land use management, and technologies for 
risk assessment to inform policy and practice 
– from different perspectives. 

What can we expect at the congress
The Global View Track will feature over 
30 speakers, organized into six sessions 

by Kate Holmquist and Evren Ulker Kacar
Location: Scandic Havet – Storhavet 1

Track 1: The Global View: Climate 
Change Impacts, Sustainability and 
Resilience 
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Session 1: Global goals & national planning 
policy - Part I
2 October (Tuesday), 11:00 - 12:30

Chris Gossop, National Energy Foundation (NEF), Milton Keynes, United 
Kingdom 

London and climate change - a zero carbon city for 2050 - 
achievable or just hot air? 
The new London Plan sets the target of London becoming a zero 
carbon city by 2050.  The paper explores the realism of this - will 
the prescriptions of the plan and the likely results on the ground 
suffice to meet that target? 

Mooza Al-kuwari; Khonokze Rahaman, Doha, Qatar 
Climate change strategy for the urban planning and 
development sector in Qatar 
The Ministry of Municipality and Environment has developed a 
Climate Change Strategy for the Urban Planning Sector for the 
State of Qatar that will regulate developments in the country. 

Serena E. Alexander, San Jose State University, San Jose, USA 
Harnessing the opportunities and understanding the limits of 
America’s state-level climate action plans
This research is an evaluation of America’s current state-level 
climate action plans focusing on their emissions reduction 
outcomes as well as their development procedure and 
foundations; goal setting, policy coverage and regional 
coordination; implementation provisions and conditions; and 
implementation mechanisms and monitoring results.

Sisi Liang, Tsinghua University, Beijing, China
From green to resiliency: A review of evolution, experiences 
and implementations of American Climate Change Action Plan
Through a deep review of city-level climate action plans in the 
United States, this paper discusses the evolution, implementation, 
and performance of green efforts cities made during the 
past decade. It calls for a transformation of policy from green 
development toward improvement on resiliency.

Olga Chepelianskaia, Uniciti, Toulouse, France
Climate resilience through land use regulations in Asian CIties
Climate resilience is a critical imperative for Asian cities and it 
needs to be mainstreamed into land use regulations to achieve a 
durable and cost-effective result. The presentation outlines how to 
put this approach in place in a context of developing Asian cities’ 
political, institutional, economic and societal challenges.

Session 2: Cultural impact of climate change: 
Norway multi-dwelling life-style
2 October (Tuesday), 13:00 - 15:00

Jin Xue; Petter Næss; Rasmus Steffansen; Harpa Stefansdottir; Tim 
Richardson, Norwegian University of Life Sciences, ÅS, Norway

Multi-dwelling home lifestyle and climate change
Drawing on the concept of multi-dwelling home lifestyle, the 
paper aims to analyze the associated mobility pattern, housing 
consumption pattern and the impacts on climate change.

Rasmus Steffansen; Jing Xue; Harpa Stefansdottir; Petter Næss; Tim 
Richardson, Ås, Norway

Vacation home planning, perceptions of nature and climate 
change
This study focuses on perceptions of nature and climate change 
in relation to Norwegian vacation home planning, ownership 
and use. The data (qualitative/quantitative) largely reveals an 
anthropocentric outlook from both the planning side and the 
user side, resulting in a neglecting of nature and climate changes 
related impacts and effects.

Petter Næss; Jin Xue; Rasmus Steffansen; Harpa Stefansdfottir; Tim 
Richardson, Norwegian University of Life Sciences, Ås, Norway

Travel modes for visits to non-primary dwellings: 
considerations and justifications
Based on qualitative interviews of Norwegian users of non-
primary dwellings, supported by a questionnaire survey among 
a larger sample, this paper addresses travel modes when visiting 
non-primary dwellings and the reasons stated for choosing the 
relevant modes of transportation.

Harpa Stefansdottir; Jin Xue; Petter Næss; Rasmus Steffansen; Tim 
Richardson, Norwegian University of Life Sciences, Ås, Norway

The impact of climate change on potential use of vacation 
homes
The aim of the study is to lay out how changing climate may affect 
the future use pattern of three selected vacation home areas in 
Norway. This study is mainly based on eleven qualitative in depth 
interviews with vacation home owners in Trysil, Oppdal and 
Kragerø.

Session 3: Global idea sharing - Case studies in 
sustainability and resilence
2 October (Tuesday), 15:30 - 17:00

Deborah Heinen, Hafencity University, Hamburg, Germany
The role of regional planning in the US, Canada and Germany 
in spatial climate mitigation actions
Land use and transportation patterns are significant factors 
impacting greenhouse gas emissions. They are also factors that 
are governed differently in nations across the globe. Therefore this 
paper seeks to compare the regional capacities to govern land 
use and transportation in Hamburg (Germany), Seattle (USA) and 
Vancouver (Canada). 

Rolf Schuett, Systemarchi, Nochowo, Poland
Climate change impact in Andean cities in Bolivia: the 
Tiquipaya case and a community led New Urban Agenda for 
resilient planning
This paper discusses how it may be possible to implement 
important impulses of the New Urban Agenda in communal 
collaboration strategies. It suggests as well how low tech 
landscape and urban design can improve resilience and 
community involvement.

K. Emmanuel Letebele, EThekwini Municipality, Durban, South Africa
The impact of climate change on spatial planning, the case of 
Durban, eThekwini Municipality
The  Municipality developed the Spatial Development Framework 
underpinned by New Urban Agenda, Sustainable Development 
Goals, and the Paris Agreement. It also has climate change 
responses such as the Durban Climate Change Strategy and 
Climate Resilience Implementation Plan. The paper will explore 
coordination, main streaming and implementation of  climate 
change.

Sagwata Manyike, South African National Biodiversity Institute, Pretoria, 
South Africa

Incorporating climate change resilience into spatial 
development tools in South Africa
The Biodiversity and Land Use Project, which is funded by 
the Global Environmental Facility through the United Nations 
Development Programme is piloting various ways in which South 
African Cities can become more resilient towards climate change 
through interventions in their spatial planning and land use 
management systems.
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Tjark Gall, Urban Framework, Germany
A methodological approach to measure interrelations 
between urban form and flood-related risks in Kampala, 
Uganda
This paper aims to develop a method to examine the relationship 
of spatial characteristics to the often-unjust distribution of 
climate change risk exposure and test it in the case of Kampala, 
Uganda. The research intends to increase the understanding of 
spatial injustice to support better-informed policy and spatial 
intervention strategies.

Ali A. Alraouf; Jomaa A. Marzouq, Urban Planning Doha, Doha, Qatar
Revisiting the concept of resilient cities: the case of Doha, 
Qatar
Using the case of Doha, the paper illustrates a new conceptual 
understanding of cities’ resilience. The paper analyses the 
contemporary evolution in Doha and highlights the milestones 
in structuring the new vison for Doha’s development as a resilient 
city holistically.

Ingrid Young, New York City Mayor’s Office, New York, United States of 
America

New York City- environmental review and planning for a 
sustainable future
NYC Planning and Environmental Review- Creating a more 
Sustainable and Resilient City. How rethinking one major city’s 
regulatory framework can better shape sustainable growth over 
the next century.

Session 4: Planning methodologies for climate 
adaption and resilience
3 October (Wednesday), 13:30 - 15:00

Alexei Trundle, The University of Melbourne, Parkville, Australia
Endogenous resilience: integrating urban informality with 
climate change planning in Pacific Small Island Developing 
States
This paper demonstrates pathways for building on the resources, 
networks, and latent capacities of urban informality to enhance 
the climate resilience of urban systems. Post-disaster case study 
research from two Pacific Small Island Developing States is used 
to illustrate conceptual and practical opportunities for urban 
planning to complement endogenous resilience.

Vicky Ariyanti; Jurian Edelenbos; Peter Scholten, Erasmus University 
Rotterdam/ IHS, Rotterdam, Netherlands

Future direction for a volcanic basin planning
Governing water in an active volcanic basin requires inter-faceted 
views and integration of water, lahar (volcanic debris flow) 
and volcano management. This paper addresses these issues 
simultaneously using a case of Opak Sub-Basin in Mt. Merapi 
region, Indonesia.

Guri Venvik, Geological Survey of Norway, Trondheim, Norway
The ground beneath our cities
The subsurface is important for cities. Cities not only expand 
outward and upward, but also downward. The more use we make 
of subsurface space, the more surface space we free for the one 
function that cannot do without daylight and fresh air: living

Willemien Van Niekerk; Amy Pieterse; CSIR, Pretoria, South Africa; Jacques 
Du Toit, University of Pretoria, Pretoria, South Africa

Place-based adaptation solutions for South African 
settlements
This paper explores how climate change adaptation was 
mainstreamed into South African local government planning 
instruments by comparing two case studies. One drove integration 
internally while the other received support from national 
government to enable and drive integration. The challenges and 
opportunities for mainstreaming are discussed.

Ehsan Ranjbar, Tarbiat Modares University, Tehran, Iran; Najmeh 
Motalaei, Iran

Climate change and the effects on urban planning and design 
in Iranian cities 
Iran is one of the countries that touch the effects of climate 
change. This article is trying to elaborate the challenges resulting 
from climate change in Iranian cities, assess the consequences 
and effects on everyday life of cities and introduce new policies in 
urban planning and design.

Nasim Iranmanesh, Islamic Azad University East Tehran branch; Kouros 
Etaati, Jarf Sanat, Tehran, Iran

Indigenous knowledge as solution against drought in cities of 
Iran (case study: Qazvin city)
This paper will review the indigenous knowledge in harvesting 
and supplement water in historical cities of Iran to get to know 
some sustainable solutions to challenge the drought which is the 
result of global warming of the earth.

Session 5: Global goals & national planning 
policy - Part II
3 October (Wednesday), 15:30 - 17:00

Anneloes van Noordt, Environment Department Flanders, Brussels, 
Belgium

The role of spatial development in the energy and climate 
transition
This paper is centered on how spatial development can contribute 
to the energy and climate targets.  Focus points will be defined 
to indicate the role spatial development can play and a research 
by design exercise will be discussed. To conclude, policy 
recommendations in general and specifically for Flanders are 
formulated.

Bilge Aydin; Azime Tezer, Istanbul Technical University, Istanbul, Turkey; J. 
Joerg Knieling, HafenCity University, Hamburg, Germany

How to combine resilience theory with regional policies? A 
network based methodology
The aim of this study is to develop a new, network-based 
methodology for regional resilience analysis in order to analyze 
interconnected risk factors in a complex world. There has been 
explained, how system approaches can be combined with 
network theory to evaluate regional resilience with a multi-
dimensional, multi-scale and multi-temporal perspective.

Nada Tandoh, Land Use and Spatial Planning  Authority, Accra, Ghana
The effect of climate change in Ghana’s cities
Ghana is not isolated from the changes in climate the world 
over. Impacts of climate changes include floods, drought, heat 
waves etc. Policies and strategies have been developed, and also 
mainstreamed into governance to ensure implementation. This 
paper reviews Ghana’s perspective of climate change impacts, 
sustainability and resilience.

Patrick Apraku, Land Use and Spatial Planning Authority, Accra, Ghana
Governance, management, administration and planning 
systems  in Ghana
The Government of Ghana has demonstrated commitment to 
mainstreaming climate change into key planning processes at the 
national, regional and local level. Ghana’s resolve to mainstream 
climate change into the development agenda is through the 
Ghana Shared Growth Development Agenda I&II (2010-2017) 
attest to this commitment.

Ana Maria Fernandez Maldonado, Delft University of Technology, Delft, 
Netherlands

Addressing climate change in European spatial planning
The study investigates how climate change related issues have 
modified European spatial planning in two ways: how spatial 
planning systems have included climate change-related issues; 
and which main planning instruments are being used to achieve 
to tackle the risks associated with climate change. It uses data 
from the ESPON-COMPASS project.

Track 1
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Session 6: Assessment & understanding the 
impacts of climate change 
4 October (Thursday), 11:00 - 12:30
Shahadat Hossain Shakil, USAID, Dhaka, Bangladesh; Mohammed 
Hamidul Hasan, Bangladesh Institute of Planners, Dhaka, Bangladesh

An assessment of effective approaches for adapting to the 
impacts of climate change on urban poor communities 
to make the urban area more resilient. - Perspective from 
Bangladesh
Is a bottom-up or top-down approach more effective for 
adaptingto the impacts of climate change on urban poor 
communities in the cities of global south?

Saikat Paul; Raj K., B. Bhaskar Rao; Ritu Roy, Indian Institute of 
Technology Kharagpur, Kharagpur, India

Application of low-rank sparse decomposition method to 
study urban heat island
This study establishes use of Low-Rank Sparse Decomposition 
Method to assess trends or patterns in Urban Heat Island (UHI) 
phenomenon in the metropolitan city of Kolkata. This would help 
in UHI mitigation and adaptation planning strategies in tropical 
regions.

Irina Shmeleva, Institute of Design and Urban Studies, Saint-Petersburg, 
Russian Federation; Stanislav Shmelev, Environment Europe, Oxford, 
United Kingdom

Global urban sustainability assessment: a multidimensional 
approach
Environment Europe database includes 90 global cities and allows 
to benchmark sustainability performance on 20+ social, economic, 
environmental and smart indicators.

Luisa Batista; Miguel Lopes; Paulo Pinho, University of Porto, Faculty of 
Engineering, Porto, Portugal

Metabolic Impact Assessment for strategic urban planning
This presentation intends to show the potentials of Metabolic 
Impact Assessment (MIA) of urban development proposals to 
strategic urban planning. The introduction of MIA into SEA fosters 
the implementation of climate change mitigation strategies.

Robert Cichowicz; Malgorzata Hanzl, Technical University of Lodz, Lodz, 
Poland

Measuring CO2 emissions - implications for spatial 
development
Air pollution measurements and analyses indicate the relationship 
between built form and urban development and the presence 
of concentrations of CO2 and other pollutants. The current study 
examines these relationships in quest of the recommendations 
how to transform urban development and users behaviour to 
decrease CO2 emissions.
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is evaluated.   Storm impacts and flooding 
controls in Hong Kong and NYC are analysed.

Session 3 focuses on urban infrastructure, 
the built environment, and landscape in the 
face of climate change.  Street design in the 
Gold Coast of Australia, drainage systems in 
Delhi, and the effectives of urban expansion 
on utility services in Akure, Nigeria are 
included papers.  An evaluation of a 
demonstration city – Qi’an in China – that 
uses a ‘sponge’ greenway as an ecological 
buffer is provided.  Lastly, climate readiness 
strategies from New York City and Boston are 
discussed.

Session 4 will discuss broad techniques and 
macro-scale analysis of the City.  Urban form 
and development strategies – including 
ecological buffering - will shape the 
discussion.    Emerging research, knowledge 
networks, and calls for citizen engagement 
are shaping our cities.  This session will 
highlight potential solutions to working 
within the rapidly changing contexts of our 
urban environments.

Lastly, Session 5 is directly related to cold 
cities and cities of the north.  The series of 
papers in this session explore unique aspects 
associated with designing for climate 
change that these cities, towns, and villages 
face.

How do you deem / assess the response?

A diversified set of perspectives, 
methodologies, geographical conditions, 
and case studies indicate a very positive 
reaction to the challenge casted by 
the Congress call. The breadth of the 
contributions resulted in a rich array of 
possible Session formats – a remarkable 
outcome indeed.

With the Sessions finally outlined, lively 
debates are expected to develop between 
presentations. Questions, related to either 
research or practice, may give rise to future 
collaborations and partnerships. Content 
drawn by presenters and contributions from 
the audience will be pivotal to creating a 
shared set of conclusions at the closing of 
the Congress.

What can we expect at the congress?
The congress will engage participants 
through workshops, presentations, debates, 
and discussion.  In particular, the Spotlight 
Cities Track will contribute to the lively 
interaction between delegates with different 
backgrounds and cross-cutting topics within 
each of the 5 different Sessions.

Session 1 will provide an opportunity for 
up to 30 participants to meet ‘underground’ 
for an exploratory workshop for potential 
underground uses in Bodø.  This workshop 
will be preceded by knowledge sharing on 
popular uses and possibilities to repurpose 
underground spaces.

Session 2 dives into matters related to 
resiliency along vulnerable waterfronts.  
Recent and significant weather events have 
highlighted the inherent challenges and 
risks associated with urban development 
along the waterfront.  Residents’ 
vulnerability and resilience to flooding in 
Lagos, Nigeria is examined through a lens 
of adaptive governance.  A Recovery and 
Rehabilitation Plan for Tacloban City in the 
Philippines following the destruction of the 
world’s strongest typhoon to make landfall 

What is the track about?
The Spotlight Cities track takes a careful look 
at some of the most vulnerable cities in the 
world.  The track examines the main risks 
and the associated adaptive strategies for 
coastal, remote, and Arctic cities. 

The authors have collectively assembled 
insights, analysis, and techniques for 
responding to climatic events and mitigating 
against future risks.  

What has been the response?
Adaptive strategies for vulnerable 
waterfronts are described through the lens 
of both policy and design.  Spatial strategies 
that take into account the complexity of the 
city are evaluated with consideration for 
both urban and natural systems.

Papers and workshops in this track address 
a diversity of geographic locations and city 
scales.  New York City, the Gold Coast of 
Australia, the severe cold regions of China, 
Buenos Aires, Delhi select European cities, 
Doha, Jakarta, Lagos, Sjøgata, and others 
all provide examples that will shape our 
understanding of resiliency.

Through the papers in this track, we consider  
strategies for urban infrastructure that will 
mitigate against risk associated with climate 
change.  These strategies may address street 
design, drainage systems, regional greenway 
networks, or flood protection. Alternatively, 
these strategies may be driven more by 
land-use strategies or policy approaches 
and discuss the city from macro-level 
development patterns.  

The track also presents an emerging palette 
of methodologies – sometimes driven by 
technological innovations – that better 
enable practitioners to understand current 
conditions and advocate for effective 
change.  Papers include information on 
computer simulated models that aid in the 
site selection process.  Other topics include 
a description of how public spaces or social 
solutions play a role in effective strategies for 
adaptation.

by Kevin King and Sofia Morgado
Location: Scandic Havet – Storhavet 2

Track 2: Spotlight Cities: Planning 
for Coastal Cities, Remote Towns, 
and High North Cities 

Mumbai, India
Photo by Marjam Ahmadi
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Session Proposal 
Making the most of underground spaces
2 October (Tuesday), 11:00 - 12:30
This event will take place at a short walking distance from 
the congress venues in a former underground shelter, 
last used as the ‘G Nattklubb’. The address is ‘Sjøgata 
16B’. Please allow yourself some time to walk over to this 
location.

Moderators: Han Admiraal (ITACUS/Enprodes), Netherlands; 
Antonia Cornaro (ITACUS/ISOCARP Swiss ND/Amberg); Elizabeth 
Reynolds (URBEN/Think Deep UK)

Cities are more and more being challenged by lack of space 
whilst at the same time having to cope with the reality of climate 
change. In this session we will ask ourselves how to make the 
most of underground spaces through repurposing.

How can we repurpose existing underground spaces in such a 
way that they regain a new life and become beneficial again for 
a city? In this session, we will look for inspiration at the many 
bunkers that Bodø has and analyse and discuss what new uses 
they could serve. 

After introductions/input statements by the moderators we will 
hold an interactive workshop with the audience as well as with 
local representatives. These will be from the local municipality, 
the real estate department of the Ministry of Defence, the local 
aviation museum; and the airport authority. Together, we will 
look at possibilities to repurpose these underground spaces. 
The outcome will be a report to be presented to the local 
representatives at a later date. Also, the event will be the kick-off 
of a new ISOCARP group on underground urbanism.

Session 2: Rising tides: resiliency and the 
waterfront in the face of extreme climatic 
conditions
2 October (Tuesday), 13:30 - 15:00

Gitte Schreurs; Kris Scheerlinck; Erik Van Daele; David Burney, KU Leuven, 
Ghent, Belgium

Countering the current paradoxical redevelopment of New 
York City’s vulnerable waterfronts
The research aims to develop novel spatial strategies for the 
reconfiguration of vulnerable industrial waterfronts, defined by 
climate change and economic decline. The paper aims to counter 
the current ‘tabula rasa’ developments in New York City, by taking 
into account climate change and the waterfront’s existing spatial 
qualities and fragilities.

Olusola Olufemi; Olufisayo Ogunmodede; Pinremola Olufemi; 
Oluwabukola Somoye, Independent, Oakville, Canada

A resilient coastal mega city, a resilient people: Flooding as a 
climate change threat in Lagos, Nigeria
From affluent neighbourhoods to impoverished communities, 
flooding resulting from climate change remains an existential 
threat in Lagos. Planners have a major role in facilitating resilience 
thinking and collaborating with various stakeholders to build 
resilience against flooding and other environmental disasters by 
developing capacity to learn, adapt, self-organize, and transform.

Gerald Paragas, Municipal Government of Sta. Barbara, Pangasinan, 
Philippines

Challenges and lessons learned after Supertyphoon Haiyan in 
Tacloban City, Philippines
The report follows the experiences, challenges, successes 
and lessons of Tacloban City in the Philippines as the coastal 
city moved from humanitarian response to the recovery and 
development phases after the Supertyphoon Haiyan.

Chui Ying Tracy Wong, University of Cambridge, Cmbridge, United 
Kingdom

Climate change adaptation in Hong Kong from urban 
planning perspective: flood zoning as control mechanism 

Flood zoning is suggested to be a better solution than 
engineering-led measures to cope with risks of sea level rise and 
storm surge under climate change for the planning of coastal 
communities in Hong Kong.

Naniek Widayati Priyomarsono; Rudy Surya; Ninawati Ninawati; Theresia 
Budi Jayanti, Universitas Tarumanagara , Jakarta, Indonesia

The development of Juwana Settlement as a Northern Java 
coastal city in Indonesia has the potential to support global 
maritime axis
Juwana is strategic city in the northern Java coastal area. It has 
many resources, linier settlement alongside Gonggo river, and 
radial settlement in the outback. This city can be a prototype of a 
coastal city to create an economy networking. It has the potential 
to support Indonesia to be the global maritime axis.

Ali Alraouf; Mubarak AL Nuaimi, Urban Planning, Doha, Qatar
Cool waterfronts and coastal cities: how Qatar’s peninsula 
develops a resilient future?
This paper illustrates a shift in contemporary urban development 
in Qatar. The shift stems from a deeper understanding of the 
vulnerability of Qatar as a peninsula facing the consequences of 
climate change in an inevitable manner. It sheds light on planning 
approaches which characterize the new waterfronts development 
paradigm.

Session 3: Cold Cities: Challenges and 
strategies for cities of the North
2 October (Tuesday), 15:30 - 17:00

Han Li; Benchen Fu, Harbin Institute of Technology, Harbin, China
Study on renovation planning and residential design of the 
resilient village in forest areas of severe cold region in China
Based on resilience concepts, this paper carries out an in-depth 
study and demonstration on resilient renovation strategies of 
village planning and residence design in forest areas of severe 
cold regions of China, from theoretical and practical perspectives, 
in order to deal with climate change and reduce regional energy 
consumption.the future challenges.

Hong Leng; Cunyan Jiang, Harbin, China
Study on the relationship between urban climate change and 
urban development construction in severe cold areas
Based on the particularity of climate environment in severe cold 
areas, the paper discusses the relationship between urban climate 
change and urban development construction, advancing some 
urban planning strategies and suggestions.

Artem Nikolaev; Sergei Kudinov, ITMO, Saint-Petersburg, Russian 
Federation

Development of recommendations on the planning structure 
and street design in the cities with cold climate
This paper is aimed to make an analysis of Russian regulatory 
documents for city planning and to find ways how to improve 
them from the aspect of planning in a cold climate.

Ida Marie Granmo, Vefsn Municipality, Mosjøen, Norway
Between fjords and mountains: Climate changes vs. cultural 
heritage sites in northern Norway – an example from Mosjøen 
in Nordland county
The new weather conditions in northern Norway are threatening 
local cultural heritage sites. Urban planners in Mosjøen are 
now trying to develop a zoning plan for the cultural heritage 
site Sjøgata, that both functions as a protection plan and as an 
adaptive strategy to climate change.

TK
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Piotr Lorens, Gdansk University of Technology, Gdansk, Poland
Planning for the north-European waterfront cities – issues and 
strategies
Redeveloping urban waterfronts is subject of common practice 
globally. Although, as one of the major driving forces in this 
process is tourism development, climate issues play an important 
role in design and functioning of these structures. Therefore, 
waterfront cities located in less climate-privileged parts of the 
world, require alternative design strategies.

Viktoria Khokhlova
The case of Teriberka. Arctic present
Once experienced the thinning of the overbuilt physical structure, 
Teriberka shall turn back to the dynamic lifestyle. Unlike the settle 
towns with constantly increasing demands, Teriberka is in need 
of the principles and structures capable to vary in scale or to be 
moved whenever needed - intellectually and physically.

Session 4: Form and technique: City and region 
shaping through analysis and technology
3 October (Wednesday), 13:30 - 15:00

Pedro Ressano Garcia; Ana Claudia Oliveira, LEAU Lisbon, Portugal
S.O.S. - sustainable open solutions to climate waterfront
S.O.S. Sustainable Open Solutions to climate waterfront mission 
is to develop affordable research environment and efficient 
operational tools to schools of Architecture, Entities to interact 
directly with the market. The aim is to make use of the existing 
strategic network to face the future challenges.

Xin Li, Tianjin University, Beijing, China
Using Computer Simulation to Plan and Design Traditional 
Dong Towns & Villages in Mountainous Areas of Tongdao, 
Hunan, China
We will present an automated computer planning and design 
simulation of Dong nationality’s towns & villages. Our bottom-up 
planning and design simulation program can characterize cultural 
customs, community structures, and spatial features of traditional 
Dong towns & villages. It is significant for protecting traditions and 
landscapes in rural-urbanization.

Chengcheng Liu, Tianjin Urban Planning & Design Institute, Tianjin, 
China

Research on potential disaster risk & countermeasures in 
China’s coastal rapid urbanization area
The urban planning strategy of China’s action plan for urban 
adaptation to climate change has been actively practiced in the 
China’s coastal rapid urbanization area. This paper analyzes the 
potential disaster risk in these areas and the specific measures in 
three aspects of urban planning.

Simbarashe Chitapi, Aurecon, Tshwane, South Africa
A comparison of the utility of urban strategies for small towns: 
The Cases of Lobatse and Arandis
This paper compares the regeneration strategies put forward 
by two small towns in decline. Each town, although somewhat 
remote is within 100km of a significantly larger town. The paper 
assesses and scores the plans’ resilience and sustainability 
response, its utility and implementatibility and proposes 
improvements for future plans.

Mirela Thaise Malta Purim; Fernando Domingues Caetano; Jeronimo 
Paulo Cunha Pimentel de Meira, Paranacidade, Curitiba, Brazil

The annulment of urban perimeter as a technical tool for 
urban planning: the unsustainability of the cities in the 
Brazilian state of Paraná
This paper analyses the urban perimeter legislation annulment as 
a planning instrument in the cities of the State of Parana – Brazil. 
This annulment results in urban perimeter oversizing, reinforcing 
widespread occupation and the conversion of rural land into 
urban land, leading to unsustainable settlements.

Jennifer Ailen Choi; Laura Corbalan Viero; Mitchell de Sousa; Rocio Di 
Corrado Analia Fernandez, University of Buenos Aires, Ciudad Autónoma 
de Buenos Aires, Argentina

Perception, territory and urban planning: perceptive studies 
over the south border of the city of Buenos Aires, Argentina
The development of the city throughout Riachuelo left traces 
on the territory that cannot be read by traditional cartography, 
there is a halo in the collective memory reflected by different 
perceptions through time that cannot be mapped traditionally. 
New representation methods are required for these dynamic, 
complex and fragmented borders.

Session 5: Urban works: Infrastructure, the 
built environment, and landscape in the face of 
climate change
3 October (Wednesday), 15:30 - 17:00

Mario Shllaku, Hassell, Brisbane, Australia
Planning for cooler streets; functions and elements for cooler 
coastal cities, the case of gold coast, Australia
The paper presents the case of Nerang Street in Gold Coast, 
Australia, as an example where the application of urban canopy 
and urban biome concepts along with the adequate urban 
planning and design strategies aims at dropping the temperatures 
by 5 degree Celsius.

Lucia Ilieva, CSDCS, Sofia, Bulgaria
Adaptive strategies for mobility planning in remote and 
coastal cities and towns - “LAST MILE” project case
Mobility and Accessibility are vital elements for sustainable 
urbanisation with a direct impact on climate change. The 
INTERREG Europe Project “LAST MILE” is presented with its focus 
on developing adaptive strategies providing user oriented 
services for the travel chain’s last segment in remote tourism 
destinations and coastal cities and towns.

Mahak Agrawal, New Delhi, India
Climate risks and urban drainage: a case of National Capital 
Territory of Delhi
Urban Development blind to natural drainage for decades, 
aggravates natural climate variability of Delhi. Multiplier effect is 
profound on vulnerable population with least adaptive capacity- 
villages located within the flood plains. Need for adaptive 
strategies is realized to make the city and its population resilient 
to climate risks of floods.

Opeyemi Aladekoyi, University of Medical Sciences Ondo, Ondo, Nigeria; 
Micheal Oyinloye, Federal University of Technology, Akure, Nigeria

Effects of urban land use change on selected public utilities 
for sustainable development in Akure, Nigeria
One of main driving forces of global environmental change is 
urban expansion, which is central to the sustainable development 
debate. This research aims at examining the impact of urban 
expansion on utility services in Akure Nigeria, with a view to 
improve strategies to protect these utilities for sustainable 
development.

Track 2
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specific flow of energy and biota towards 
other flows and generally pursue a holistic 
view of the city. How are people going to 
live in the city? E.g. how will Urban Nature-
based solutions make a better living space 
for people? How will it affect the urban 
heat island is a positive manner? It might 
be that we do not have enough qualitative 
information on the effects of the flows on 
our cities. It is necessary to develop these as 
soon as possible, to enable urban planners 
to make cities climate-proof in the future.

Few contributions are dealing with the 
management of crises: how to secure 
human settlements during natural events. 
There are questions to be discussed on  the 
capacities of cities and region to implement 
institutional coordination, the efficiency of 
this coordination between administrations 
(civil security, telecommunication, 
health…), the effectiveness of the alert 
systems, the robustness of the strategic 
infrastructures are crucial to save life and 
reduce vulnerability of human settlements 
during natural events. The increase size of 
city-regions due to demographic changes 
(metropolization + population growth) 
makes the coordination more complex and 
less efficient, and increases the vulnerability.    

Expectation for the Congress

With about 40 contributions and a large 
diversity of subjects and approaches, Track 
3 will be very rich for debates, analysis 
and solutions for climate-proofing cities. 
More than just a platform for presenting 
case studies, Track 3 will enable important 
discussions. Delegates will be encouraged 
to go further, to stress common points 
on the diagnosis and solutions and to 
create a dynamic discourse between 
planners. However, while these debates 
will be interesting, they will have a limited 
positive impact if there is no follow up. 
The Congress is a key moment to mobilize 
collective intelligence to launch initiatives, 
to forge networks around a question and 
to empower urban professionals with key 
messages to deliver to UN-Habitat, UNEP, 
OECD, Habitat Professional Forum, ICLEI 
and other multilateral organizations. Many 
international initiatives and programmes 
already exist - such as Resilient Cities, 
Climate Action… - but this ISOCARP 
Congress should open the opportunity to 
give direct access to our planners to the 
entire international debate on proofing cities 
facing climate change. 

The cities that are expected to grow the 
most are located in Africa and South Asia. 
As International Planning Society, we must 
strive to collaborate with these continents 
and large regions as much as possible, 
to design climate-proof cities where the 
vulnerability is the highest.

(A. Wolman), and then, in practice, got 
applied by Richard Forman, Ian Mc Harg 
and other practitioners and academics in 
landscape and urban planning. But the 
idea didn’t survive the era of economic 
changes (liberalisation, financialisation) 
and comprehensive or strategic planning. 
Now is the time to shed a new light on this 
philosophy. Not only because we can give a 
new, deeper, layer to our profession as urban 
planners, but because we have to change 
our view on city and regional planning in 
the face of climate challenge, new economy 
and socio-demographic changes. We have 
to make our cities climate-proof. We should 
even strive to enable our cities to restore the 
climate!

Overview of the abstracts 

We have received a large amount of 
abstracts on climate-proofing cities. This 
demonstrates how many urban planners 
and designers realise that we have to change 
our current way of approaching the city. The 
main themes that have been addressed are 
the flows of energy and biota. Regarding 
energy, the main questions are: how are 
we going to provide sufficient sustainable 
energy to our growing cities? What will be 
the impact of this energy production and 
consumption on the carrying capacity of 
our planet? With regards to biota, the topic 
of Urban Nature-based solutions is the 
main theme. Since this topic is becoming 
very popular amongst landscape architects, 
urban planners and designers, but also 
policy makers and governments, most 
abstracts are giving a literature overview 
of the definitions that are being used. Also, 
questions regarding the application of 
Urban Nature-based solutions in cities seem 
relevant amongst our profession from a 
global perspective. 

With regards to representation, it seems 
that the topic of climate-proofing cities 
is a relevant topic world-wide. We have 
received a lot of submissions from China, 
Europe, South America and North America, 
but also from India (where the bigger cities 
are very much involved in Urban Nature-
based solutions and sustainable energy 
production). Only a few submissions came 
from the African continent and Australia.

Our view on the accepted abstracts and 
our ideas

This track is looking at how to make cities 
climate-proof. The abstracts that have been 
submitted are very good examples of cities 
that are busy implementing the themes 
of energy production/consumption and 
greening the cities. As stated as a problem 
in our introduction, we note that most 
abstracts are only stressing one specific 
flow of the urban ecosystem. To make a 
truly resilient city, it is important to link the 

Cities are facing new challenges, related 
to social and demographic changes, 
innovations, the effect of finance on the 
economy and - climate changes. Seventy 
percent of the world population will live in 
cities by 2050, mostly in large metropolises. 
The urban population will double, of which 
50% will be living in unplanned areas. 
Financialisation of the economy will produce 
more empty cities for speculation purpose 
and increase social and spatial exclusion. 
Smart cities and artificial intelligence 
will change the job distribution with the 
emergence of new skills and new ways 
to manage cities. But climate change – or 
climate ‘shift’, as some scientists now warn 
about due to acceleration of dangerous 
trends – appears to be the biggest threat. 
It will increase natural hazards, making 
large populated coastal areas and cities 
particularly vulnerable. The effects will be 
extreme in sensitive areas due to heavy 
rains, storms, water shortage, landslides, 
drought, heat waves, and sea level rise - as 
already observed in New York, Paris, Dacca, 
Cairo, Shanghai, Cape Town or Chennai. 

How can urban planning propose new 
management models for the cities facing 
these challenges? How should planners 
change their practice in order to reduce 
vulnerability of human settlements, better 
manage crisis periods and mitigate cities’ 
natural resource over-consumption and GHS 
emissions? What is a ‘climate-proof’ city and 
how do we plan for it?

We believe that we, as urban planners and 
designers of future cities, have to change 
our way of looking at the city. The city is 
not a collection of buildings, open spaces, 
technical networks and people anymore. 
We must adopt the perspective of a ‘living 
urbanism’: the city is an ecosystem. As 
derived from biological ideas, an ecosystem 
exists of many dynamic and static flows. All 
of them count. The city should be analysed 
from different perspectives, before one can 
make truly resilient cities. People, biota, 
water, food, energy, information - should all 
be understood before making an urban plan. 
But also transportation infrastructure, waste 
and material resources like sand, gravel and 
other building material – they are all part 
of our profession. By analysing the entire 
system, one can understand how flows run 
through a city or a territory and where, and 
in what way, they should be altered in order 
to achieve a resilient urban ecosystem. Only 
by following this approach we can create 
cities that will remain liveable when climate 
change becomes worse. 

The idea of the city as an urban ecosystem 
and its urban metabolism is not new. It 
originated in the Chicago School of urban 
sociology (E.W. Burgess) in the early 20th 
century, was further developed in the 1960s 

by Eric Huybrechts and Lena Niel

Photo by iau-idf

Location: Radisson Blu, Room 1

Track 3: Climate-Proof Cities: 
Planning for Weather, Water, Food 
and Energy 
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Session 1: Green infrastructure and urban 
design
2 October (Tuesday), 11:00 - 12:30

Juan A. Demerutis-Arenas; Jesús A. Escobosa-Burgara, University of 
Guadalajara, Guadalajara, Mexico

Green infrastructure for metropolitan areas in Mexico
The paper defines main features of green infrastructure for 
metropolitan cities.

Xin Feng; Jin Yunfeng, Tongji University, Shanghai, China
Case Study: urban green belt planning in Foshan City, China
How do Chinese planners plan green belt in order to make 
cities resilient to adapt to climate change? - especially in the 
Chinese context, where accelerated urbanization has generated 
continuous rapid growth creating a series of environmental 
problems.

Rune Skeie, Asplan Viak AS, Oslo, Norway
Urban Ecology – Achieving sustainable urban development 
through multifunctional blue and green infrastructure 
Through urban projects on different scales, from development of 
districts (XXL) to blue and green roofs (S) Skeie shows that a key to 
achieve sustainable urban development may be to consider the 
city as an ecosystem. 

Karolina Czyzewska, Zabrze, Poland
Green Warsaw - the future of green vegetation
Green balconies, green roofs and green walls as a solution for: 
reducing stress of habitants; reducing air pollution in the city; 
solving the problem of urban heat islands.

Abdelwehab Alwehab; Firas Alrawi; Falah Almosawi, University of 
Baghdad, Baghdad, Iraq

Localizing Imperatives of Sustainable Neighborhood Models: 
Iraqi Cities as a Case Study
Green buildings design models offered new opportunities to 
augment the paradigm of sustainable urbanism. The research 
incorporates local physical and environmental elements and 
attempts to extract significant indicators within models intended 
to improve urban environmental quality at the microscale and 
identify confluence areas to advance sustainable urbanism 
objectives.

Session 2: Green infrastructure and habitats
2 October (Tuesday), 13:30 - 15:00

Claudia De Luca; Elisa Conticelli; Simona Tondelli, University of Bologna, 
Bologna, Italy

Nature-based solution, green infrastructure and ecosystem 
services: a framework for understanding and creating resilient 
urban ecosystems
Climate-proof cities rely on nature-based solutions, green 
infrastructures, ecosystem-based adaptation and ecosystem 
services to create resilient urban ecosystems. Nevertheless, the 
relation among these concepts is still fuzzy. This paper provides a 
better understanding of these concepts and their integration into 
planning instruments to support cities embedding those within 
their plans

Han Admiraal; Antonia Cornaro, ITACUS & Enprodes Management 
Consultancy, Delft, Netherlands

The contribution of urban underground space to climate-
proof and resilient cities
Integrating underground space into the urban fabric is a necessity 
as part of climate proofing our cities. We need to develop an 
underground urbanism to ensure the peculiarities and advantages 
of underground space are appreciated. In that way, cities can 
become resilient and climate-proof within their area constraints.

Song Liu; Song Yao Huai; Hongting Pan, Tongji University, Landscape 
Architecture Department, Shanghai, China

Construction of Green Infrastructure Based on Water 
Ecological Security Pattern, A case study of Songtao River 
Catchment in Guizhou Province, China
Based on an evaluation of the regional water ecological security 
pattern, green infrastructure is constructed to achieve Songtao 
river catchment ecological security.

Xin Lian; Jun Zhou, Planning Institute of China Center for Urban 
Development, Beijing, China

Towards a sustainable and eco-civilized era: a national-wide 
project of pairing Ecological Restoration with Urban Repair 
(ERUR) in China
A Chinese national-wide project called “Ecological Restoration and 
Urban Repair (ERUR)” creatively pairs the traditional ecological 
restoration with efforts to tackle with urban habitats issues, which 
is a pilot step for Chinese cities to restore urban ecological system 
challenged by both the massive urbanization as well as global 
climate change.

Meltem Delibas, Delft University of Technology/ Istanbul Technical 
University, DELFT, Netherlands; Azime Tezer, Istanbul Technical University, 
Istanbul, Turkey; Taneha Kuzniecow Bacchin, Delft, Netherlands 

Soil Ecosystem Services (SoES) in urban planning
Soil as the foundation of all terrestrial ecosystems on Earth gives 
urban planners wise advises for a sustainable future.

Anna Starzewska-Sikorska, Institute for Ecology of Industrial Areas, 
Katowice, Poland

LUMAT project – integrated environmental management of 
land resources as contribution to enhancement of urban areas 
resilience to climate change
Project LUMAT is concerning integrated environmental 
management of land resources in functional urban areas. Cases of 
the LUMAT project functional urban areas in 7 countries present 
solutions of integrated environmental management which can be 
considered as activities contributing to the enhancement of urban 
resilience to climate change.

Session 3: Food & Heat
2 October (Tuesday), 15:30 - 17:00

Olusola Olufemi, Independent, Oakville, Canada
Cascading threats of climate change on the food system in 
Nigeria: an overview
Integration of the food system and food planning within the 
Green and Brown agenda through participatory governance, 
collaboration and authentic dialogue provides an eco-efficient 
approach to minimising the ecological footprint and foodprint. A 
secure ecological foundation guarantees food planning within a 
complex, cascading and interconnected threats of climate change. 

George Thomas Kapelos, Ryerson University, Toronto, Canada
“Heat!” – testing design approaches to mitigate excessive heat 
exposure for vulnerable populations in Toronto apartment 
buildings
With climate change, excessive summer heat will impact 
Torontonians, especially residents in older, high-rise buildings, not 
designed to anticipate extreme heat. Researchers documented 
the issues on film. They presented data to students who designed 
prototypes for outdoor cooling centres.  Community members 
provided feedback on proposed designs. 

Teresa Marat-Mendes, Lisbon University Institute ISCTE-IUL, Lisboa, 
Portugal

Planning for Change: The Forms and Flows of Lisbon 
Metropolitan Area Food System
Integrating food within urban planning, from a metabolic 
perspective, is critical to catalyze an urban sustainability transition. 
This presentation discusses the theoretical and methodological 
framework of SPLACH Project to approach the food system, while 

TK

TK

TK

track keynotes

Authors are responsible for 
the content of their work

TK

14



dissecting the urban forms and social-economic flows that affect 
the metabolic function of the urban realm.

Jakob Schackmar, University of Kaiserslautern, Kaiserslautern, Germany
Substitute industries and economic change as a chance for 
cities to become more sustainable
Urban farming, as bio-economy, can be a sustainable approach 
to revitalize cities effected by structural economic changes and 
transform them into future oriented and livable places.

Pierre Renault, Independant consultant, Paris, France
Past knowledge and new strategies: Are Iranian cities ready 
for climate change?
Iran cities used to adapt to arid climate  with old technical 
knowledge as Qanats or Badgir. The river restoration program 
could be an opportunity to solve urban heat island issues in 
Tehran.

Xin Li, Beijing Forestry University, Beijing, China
Construction of resilience in urban fringe based on sponge 
city: an example of green space planning of Shahe in Beijing, 
China
Based on the rainfall characteristics of northern China, the elastic 
design of water is used to give space for the river within the 
embankment, to provide site for the storm-water outside the 
embankment, and to create an elastic landscape in the urban 
periphery.

Session 4: Energy
3 October (Wednesday), 13:30 - 15:00

Pengjun Zhao, Department of Urban and Regional Planning, Peking 
University, Beijing, China

Reduce residents’ transport energy use in China: 
Comparing the impacts of land use planning, public transit 
improvements, and low-carbon-city initiatives
The paper is about how to reduce residents’ transport energy use 
in China.

Gema Hernández Moral; Victor Serna González; Giulia Massa; César 
Valdemaseda Tranque, Fundación CARTIF, Valladolid, Spain

ENERGIS: tool for demand characterisation in urban settings 
to support energy planning at different scales.
Only with adequate knowledge on the energy status in the 
city (in particular of the residential sector, main contributor to 
CO2 emissions in cities) it is possible to plan for a low carbon 
environment. The ENERGIS tool will support planners by mapping 
energy demand information of cities at different scales.

Hong Leng; Xi Chen; Zhe Diao, Harbin Institute of Technology, School of 
Architecture, Harbin, China

Evaluation of the impact of the urban morphology on building 
energy consumption in cold region cities - take the office 
building in Harbin, China as an example
The aim of this work is to quantitatively analyze the impact of urban 
morphology on building energy consumption in cold region cities.
The results can provide a theoretical reference for the energy-saving 
oriented urban planning strategies in cold region cities, and are of 
significace for the mitigation of climate change.

Martin Tzou; François Courtot; Jingbo Guo; Sijie Liu; Yili Xiong; Jiashuo 
Xiu, EDF China, China; Shu Du, China Center for Urban Development, 
China

District cooling in Sanya Haitang Bay: energy integration in 
urban planning from theory to practice
Climate change initiatives undertaken in the city Sanya in China 
reveal the importance and the challenges of integrating energy 
issues at the urban planning stage, considering the significant 
contribution of district energy systems in reducing cooling 
demand and carbon emissions in hot and humid cities.

Adriano Bisello; Silvia Tomasi; Daniele Vettorato, EURAC research, 
Bolzano, Italy

Sustainable and smart energy transition in cross-border 
territories. Insights from the European Alpine macro-region
This paper discusses the results of an ongoing research on energy 
strategies in the European Alpine macro-region (EUSALP). It 
suggests the steps to set up an effective planning and monitoring 
system for the strategies implementation that is replicable in 
cross-border regions promoting a sustainable and smart energy 
transition

Session 5: Water
3 October (Wednesday), 15:30 - 17:00

Yann Leclercq, MRTPI, London, United Kingdom
Mitigating the effects of climate change in strategic 
development: The Ibadan City Masterplan
Nigeria’s third largest city, Ibadan, is anticipated to grow from 6 to 
over 13 million by 2036. One of the impacts of the city’s sprawling 
growth is increasing flooding. Upon the initiative of the Oyo State 
Government, Dar was commissioned in 2016 to the city’s first 
masterplan.

Daniela Baer; Edvard Sivertsen; Nathalie Labonnote, Rebecka Snefuglli 
Sondell, Sintef; Terje Skjeggedal, NTNU; Trondheim, Norway

Planners’ information need in adaptation to climate-induced 
floods
This study investigates urban planners’ need for information to 
adapt to climate change. Interviews with planners in Trondheim 
and Stavanger disclose gaps in the provision of data and needed 
tools. A newly developed GIS-based tool for estimating flood 
damage costs as part of city planning is presented.

Lulu Chen; Su’ning Xu; Xiaohe Hou; Binxia Xue, Harbin Institute of 
Technology University, Harbin, China

Study on the framework of environment layers in the urban 
layer system
This paper proposes the concept of ‘urban layer’, and studies 
urban environment layers in the urban layer system and builds the 
structure of it. It applies the study on environment layers to the 
project of Comprehensive Urban Design of Waterfront Areas of 
Beijing, especially the water layer and climate layer.

Willemien Van Niekerk; Amy Pieterse, L. Louiza Duncker; Kea Maditse; 
CSIR, Pretoria; Claire Davis, Natural Resources and Environment, Pretoria, 
South Africa

Water sensitive urban design as adaptation strategy
Cities in areas getting hotter and drier have to find alternative 
approaches to manage the increased demand for water versus 
the shrinking supply, while also climate proofing their cities. Water 
sensitive urban design as an adaptation strategy integrates the 
management of urban water resources with urban planning.

Hong Geng; Yue Li, Wuhan, China
A climate-adaptation based study on the comprehensive 
planning strategy of urban water systems
When it comes to improving urban climate adaptability, it is of 
vital importance to conduct researches on both how to adapt to 
and how to mitigate the impacts of climate change upon urban 
water systems.

Peilun Li; Zhiqing Zhao; Lu Zhang, School of Architecture, Harbin Institute 
of Technology, Harbin, China

Urban new districts’ toughness development under the 
sponge infrastructure project: The case of Jinan, China
As a response to urban rainwater disasters, the paper summarizes 
the three themes; urban flood control, drainaige pollution 
control and rain resources utilization touching upon technical, 
organizational, economic and societal challenges of the themes.  
New district of Jinan city project is discussed as the case study 
together with the challenges of the sponge infrastructure.  
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Session 6: Data and modelling
4 October (Wednesday), 11:00 - 12:30

Geraud Bonhomme, Perspective.brussels - Brussels Planning Agency, 
Brussels, Belgium

Usquare.brussels  a resilient planning approach
Usquare.brussels is an innovative project to convert former 
urban barracks with a remarkable heritage into an international 
university resilient district. The site, property from the Brussels 
Region since 2018, will be a pilot operation linking a new spatial 
planning tool with the principles of the Regional Plan for Circular 
Economy. 

Xiang Liu; Jian Zeng; Yanan Fang, Tianjin, China
Study on the microclimate of seaweed houses in Jiaodong - 
the case of Dongchudao Village
Seaweed house is a very ecological dwelling in Shandong 
peninsula, China. This paper uses data measurement, numerical 
simulation and other means to study the microclimate 
environment of seaweed house.

Ge Sun, Shanghai Tongji Urban Planning& Design Institute, Shanghai, 
China

A study of human ecology and resources network
The case will demonstrate a biological self-organize algorithm, 
which is based on the new human ecology, makes an effective 
contribution to help with the existing resource oriented network 
urban morphology. It gives design proposals of Liwa Oasis, UAE, 
which is a future optimized network plan of resource distribution.

Fujun Xia, Shanghai Tongji Urban Planning &Design Institute, Shanghai, 
China

Study on the performance of sponge city construction based 
on land use planning - Cases of Canghai new area in Wuzhou
In order to solve the problems of the deterioration of water 
environment in China and frequent waterlogging disaster, the 
methods of performance evaluation in the planning stage of 
land use planning is explored in this paper, and some strategies 
to improve the performance of sponge city construction are put 
forward.

Silja Tillner, Architects Tillner & Willinger, Vienna, Austria
Downtown Cairo urban regeneration - a model for future 
urban regeneration plans with energy efficiency interventions
The Implementation Plan is intended as a future prototype to 
explore new models for urban regeneration in historic zones  
that integrate energy-efficiency into the plans, thereby linking 
planning and urban design measures for the improvement of 
mobility and the public realm with public and private investments 
in energy-efficient buildings.

Croce Silvia; Daniele Vettorato, EURAC Research, Bolzano, Italy
Urban surface use optimization for climate resilience 
improvement
The optimization of the urban surface use is very relevant for the 
maximization of urban resilience to climate change. The paper 
proposes a method to optimize the urban surface use in order to 
improve the climate resilience capacity of cities.

Session 7: Governance and economics
4 October (Thursday), 13:30 - 15:00

Ningjing Xu, School of Architecture, Tsinghua University, P.R.China, 
Beijing, China

Investigation of regional coordinated development based on 
watershed comprehensive management for Greater Beijing 
Municipality Area
This paper is to provide a feasible plan for the ecological and 
economic coordinated development of the Greater Beijing region 
in the predictable future by comprehensive management in 
ecological watershed units.

Roman Pomazan, Urban Sustain Architecture design group; Alexandr 
Khvan, Frame Art Ltd; Pavlo Ostapenko, Geography department of Kyiv 
State University, Kyiv, Ukrain

Shymkent City 
Shymkent City is a project of the new urban district of the third 
million city of Kazakhstan. Shymkent is the fastest growing 
city of Kazakhstan, that has large amount of urban issues to be 
solved. Shymkent City was envisioned as the key urban driver 
of the most young-populated megalopolis of Shymkent. This 
new neighborhood is going to represent new comfortable 

urban environment  that should became the specimen for urban 
transformations of Shymkent in the future.

Karin Hiltgartner, TU Wien, Vienna, Austria
Climate protection and environmental Impact assessment: 
could climate protection be seen as an ‘overall public interest’?
This contribution analyses how differently Austrian courts valued 
climate protection within the Environmental Impact Assessment 
on the enlargement of Vienna’s Airport. While the court of second 
instance rejected the project due to international obligations on 
climate protection, the Constitutional Court found that these were 
not to be taken into consideration.

Alexander Marful; Elom Ayeke; Rexford Assasie Oppong, Kwame 
Nkrumah University of Science and Technology, Kumasi, Ghana

Strategies for making peri-urban coastal communities 
resilient in sub-saharan Africa: the case of Ningo-Prampram
This paper focuses on Prampram, a Peri Urban community 
found in the Ningo Prampram district. The research investigated 
necessary interventions required in developing a resilient coastal 
Peri-urban community in Ghana, amidst the vast infrastructural 
deficit usually found in Sub-Saharan African countries.

S. Mohsen Hosseinifarhangi; Margherita Turnavi; Gerrit J. Carsjens; 
Arnold van der Valk, Università iuav di Venezia, Hummelo, Netherlands

Actor-network analysis of transition towards urban hi-
tech horticulture. A comparative study of development 
and adoption of urban high-tech horticultural practices in 
Shanghai and Amsterdam
This paper firstly studies the development trajectories of 
technological novelties and secondly, analyzes the process of 
adaptation and preparation of niches for adoption in urban 
practices. It tries to find the gaps between these development 
trajectories and their adoption in urban practices.

Amarjeet Kumar; Saikat Kumar Paul, Indian Institute of Technology, 
Kharagpur, India

A framework to identify risk level of areas for the formation of 
evacuation zones during cyclones
The paper proposes a framework for formation of evacuation 
zones during disasters.

Session Proposal 
Cool Planner: The role of urban planning and 
design within global resilience frameworks
4 October (Thursday), 13:30 - 15:00
Location: Radisson Blu, Room 2

Moderators: Milena Ivkovic, Vice President ISOCARP and 
Director Blok74 Rotterdam, Netherlands, and Lena Niel, urban 
and landscape designer, Deltares, Delft, Netherlands

Speakers: Christine Auclair, Climate Change Planning Officer, 
Urban Planning and Design Branch UN-HABITAT; Jon Kher 
Kaw, Senior Urban Development Specialist at The World Bank; 
Irina Shmeleva, Institute of Design and Urban Studies, ITMO 
University, Saint Petersburg & Director of Institute of Sustainable 
Development Strategies (NGO), Saint Petersburg, Russia; 
Bernardus Van Heerden, Strategic Development Manager at 
eThekwini Municipality, Durban, South Africa 

Cities are facing new types of challenges, because of the 
effects of climate change and densification in cities. The Sendai 
Framework, Sustainable development goals and The New Urban 
Agenda are trying to address these challenges for cities. Cities 
have to become inclusive, climate-proof and economic hubs. 
Hence, the city is approached as an urban ecosystem instead of 
a blue print that exists of different layers and flows. Only a truly 
resilient and inclusive city could be achieved if one understands 
the functioning of this system. This shift of planning and design 
also asks for a new type of urban planner and designer. But what 
is exactly this new role of urban planning and design to achieve 
these climate-proof cities in line with these frameworks? 

As a preparation of this session, the ISOCARP Dutch National 
Delegation, ISOCARP Europe and Deltares Nederland organized 
an expert workshop on the 3rd of July 2018, under the title: Cool 
Planners and the Global Climate Change Resilience Networks. At 
the end of this expert meeting, several statements about the role 
of urban planning in the climate change were formulated. These 
statements will be used as a kick-off for the session.
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The first session on planning next-
generation infrastructures for innovative 
solutions highlights some illustrative 
examples. There is a study that aims at 
linking infrastructure designs, ecology, 
water and soil cycles for the development 
of adaptive, transformative designs and 
strategies in public works. In addition, the 
session has a paper that illustrates the role 
of landscape planning in managing flood 
response. There is a proposal to validate 
regulations for wind energy generation in 
Russian Federation focusing on wind farm 
planning, design, construction, operation 
and remediation. Next, an evaluation of 
the built greenway network using big data 
analysis and strategies for improvement 
will be presented. Finally, we will hear a 
proposal that reviews and addresses the 
equity and fairness dimensions for policy 
makers to consider when integrating 
green infrastructure in spatial planning to 
maintain a balance between economic and 
environmental goals.

The session on planning next-generation 
infrastructures for adaptation, mitigation 
and disaster preparedness highlights 
innovative solutions to adapt to and 
mitigate against climate change. There 
is a research that posits that Geographic 
Information Systems (GIS) and Remote 
Sensing Technology allow urban planners 
and policymakers model for flood risks to 
gain critical insights on the real impacts 
of climate change and adopt sustainable 
resilient and smart solutions, providing 
examples from South Africa. There are 
also two case studies from China. One 
demonstrates how the cooling effect 
of green space can be improved by 
controlling the green area perimeter, 
shape and community structure of the 
tree species. The other examines a city’s 
symbiotic relationship with its rivers and 
the management of flood response through 
landscape planning including reclamation 
and restoration of an urban riverfront.

of urban planning which empowers the 
citizens. This is also an opportunity for 
city managers to develop leadership by 
developing a deeper understanding of its 
citizenry. Through collaboration and sharing, 
cities can propagate clean, green and smart 
infrastructure and technologies right until 
the neighbourhood level, thus creating 
and supporting successful, climate-resilient 
communities.

Overview and Assessment of the 
abstracts

Research findings and innovative 
approaches contributing to Track 4 come 
from all over the world, offering a broad 
perspective on these topics and contributing 
to shedding light on cross-cutting issues.

The following topics and research questions 
were suggested by the call for contributions: 
• How does the ‘urban technology nexus’ 
affect urban metabolism?
• Infrastructure systems: how do we reinvent 
the concept and the configurations?
• ICT and the ‘smart city’; ‘sentient city; ‘wise 
city’; ‘green intelligence’
• Disaster preparedness and ‘smart resilience’
• The future of transport technology and 
infrastructure
• The future of energy technology and 
infrastructure
• The future of building and construction 
technology
• Urban form, urban flows and the design for 
smart, adaptable spaces
• What are the economic opportunities in 
technological innovation for sustainability 
and resilience?

As a reaction to that, Track 4 presents the 
use of smart technologies and how next-
generation infrastructures will affect urban 
ecosystems - both their form and flows – 
thus helping cities become cleaner, greener, 
smarter and more resilient to climate 
change. 

After two decades of discussion about smart 
cities, a globally shared definition of smart 
urban development and the identification 
of the most effective approach to urban 
sustainability and climate resilience are still 
missing. Undoubtedly, the traditional smart 
city approach is strongly rooted in an ICT-
driven approach, but urban sustainability 
requires many more components. Above 
all the human one, as latest interpretations 
show. The future, smartness and resilience of 
our cities and their infrastructures are calling 
for citizen-oriented adaptable and accessible 
solutions. Only by enabling new behavioural 
and business models will our cities finally 
shift focus from adaptation and mitigation 
costs to smart low carbon development 
opportunities.

Discussing technologies and infrastructures 
may appear somewhat “out of topic” in 
an urban and regional planning congress, 
bearing in mind the complexity and 
specifics each system, solution or even 
single component deserves. However, 
it is not. Infrastructures are even more 
interconnected thanks to ICTs platforms 
and IoT; technologies turn-over is fast; 
disruptive solutions may lead to great 
leaps forward; private-public partnership 
are asking for bankable investments; 
communities are willing to be part of the 
decision-making process; the sharing 
economy is calling for new value models; 
energy utilities are suspicious of energy 
prosumers; infrastructure endowments 
are ageing quickly; green areas are 
now understood as ecosystem services 
providers. These and many other factors 
affect how urban planners should think 
innovatively about technologies and next-
generation infrastructures, looking more 
at “soft”, adaptable and citizen-centered 
solutions rather than “hard”, monolithic and 
preconceived tools to solve standardized 
problems. 

Cities aspiring towards resilience must 
make an important cultural shift to a model 

Track 4: Technology and 
Infrastructure: Clean, Green, Smart 
and Resilient

by Adriano Bisello, Wanjiku Macharia, and Ana María Fernández-Maldonado
Location: Radisson Blu, Room 2

17



The session on shaping urban form and 
flows in smart cities design highlights 
some illustrative examples of different 
concepts to consider. There is a paper that 
builds the case for Transport Oriented 
Development (TOD) as a climate adaptation 
strategy, the challenges and proposed 
solutions to mainstream TOD at policy, 
fiscal and operational levels. Another 
research presents the main challenges when 
planning for Zero Emission Neighbourhoods. 
Looking at examples from Norwegian cities, 
it observes that to successfully plan, the 
project developers must consider not only 
energy and emissions, but incorporate the 
interests and ideas of a broad range of “new” 
stakeholders at the early planning stage, 
such as utility companies. There is a paper 
that explores what the urban structure 
looks like when individuals’ mobility are 
aggregated into spatial analysis units using 
large-scale cell phone data to emphasise 
the dynamic relationship between human 
mobility and urban structure, which is key to 
planning housing, community development 
and transportation. Another research 
suggests to develop a Land Suitability 
Evaluation model focusing on the quality 
of infrastructure and ecosystems that 
protect, provide and connect people. The 
aim is for the model to support resilient 
urban planning providing decision makers 
with a comprehensive picture of the urban 
infrastructure and ecosystems in order to 
make better informed decisions to deliver 
cooler cities. To get further insight into 

urban flows, a study evaluates a Shared Farm 
model looking at the operating mechanism, 
core features that facilitate urban-rural 
reciprocal flow that is circumvented by 
China’s binary urban-rural structure, which 
hinders the free-flow by a separated 
property right systems.

The session on turning technological 
innovation in urban and community 
values highlights some illustrative examples 
of planning for and leveraging meaningful 
technological innovations in the city and the 
community. There is a proposal to develop 
a methodology which identifies local 
windows of opportunity from a spatial and 
economical perspective, to systematically 
identify where smart city solutions could be 
applied within the current urban fabric while 
planning its management and maintenance 
to ensure a transformation urban project 
rather than a transient novelty. There is 
a paper that llustrates how disruptive 
technology for urban governance and 
decision-making offers major opportunities 
for engaging multi-disciplinary partners 
and integrating evidence based decision-
making into the governance process. There 
is also a proposal to explore the challenges 
and potential of new technologies and their 
application in an urban setting by surveying 
urban innovation units and living labs to 
determine the effect of new technologies on 
city planning and its users. 

In addition, this paper analyses the set of key 
principles that define the concept of living 
labs. Then there is a presentation on how 
disruptive technology applications for urban 
governance and decision-making offer 
major opportunities for engaging multi-
disciplinary partners and stakeholders, and 
integrating evidence based decision-making 
in governance process addressing societal 
challenge. An exploratory research to 
investigate whether the transformation that 
comes with the IoT and smart cities could 
serve as a catalyst for promoting culture and 
reducing marginalization will be presented. 
A study also examines the development 
of technology application for tourism 
activities that disseminate information and 
facilitate the appropriation of the urban 
space, analysing some of the new challenges 
to urban planning and city management, 
created by tourist activity at the local level 
which is not ready for it. 

Finally, a presentation on planning and 
designing outdoor spaces in Qatar to be 
running-friendly in response to weather 
conditions.

Track 4 will feature two supplemental 
Sessions:
1. How to develop a new public service 
based on the “Smarticipate Platform”.
2. Urban mobility in transition: perspectives 
and challanges on urban living and public 
space in china

Session 1: Planning next generation 
infrastructures for innovative solutions
2 October (Tuesday), 11:00 - 12:30

Taneha Kuzniecow Bacchin; Filippo La Fleur,Delft University of 
Technology, Delft, Netherlands; Richard Ashley, University of Sheffield, 
Department of Civil and Structural Engineering, Sheffield, United 
Kingdom

Next generation infrastructure design under conditions of 
extremes
Design and programming of next generation hybrid green/blue/
grey infrastructures for the adaptation and/or transformation of 
urban areas and (metropolitan) regions to extreme climate change 
(e.g. sea level rise, river peak discharge and intensive rainfall 
patterns).

Dmitry Boyko; Valeriya Patueva, GeoClever, Volgograd, Russian 
Federation

Planning issues of wind farm siting in the Russian Federation
The paper will show main planning regulations and approaches of 
wind farms in Russia.

Li Tan, Beijing Forestry University, Beijing, China
Evaluation of built greenway network in Beijing based on big 
data analysis
This paper evaluates the built greenway network in Beijing based 
on two types of big data: travel trace data from bike-sharing 
applications and the point of interest data from Micro-blog. Core 
problems and strategies are summarized for a better plan and 
design of greenway network responding to climate change.

Ifeoma Ukonze; Donald Okeke, Department of Urban and Regional 
Planning, University of Nigeria Nsukka, Enugu, Nigeria; Collins Nnamani, 
Department of Estate Management University of Nigeria Nsukka, Enugu, 
Nigeria / presented by Mahak Agrawal, New Delhi, India

Integration of green infrastructure into transportation 
planning in African cities
This study gives a review of the integration of the concept of 
green infrastructure into the transportation policy framework 
which could serve as a tool for achieving sustainable transport 
development. It will also help show an alignment between the 
socio-economic and environment gains of this concept in African 
cities.

Zhejing Cao, Tsinghua University, Beijing, China
Resilient slow traffic system planning based on traffic survey 
data and comparative study: evidence from Wenyu River area 
in Beijing
This paper aims at taking Wenyu River area in Beijing as an 
example, to analyze the slow traffic demand, trip pattern, land 
use mode of the periphery of urban center, for proposing resilient 
slow traffic system planning strategies through comparative case 
studies.
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Session Proposal
Urban Mobility in Transition: Perspectives and 
Challenges on Urban Living and Public Space in 
China
2 October (Tuesday), 13:30 - 15:00

Moderator: Sebastien Goethals, Vice President ISOCARP

Speakers: PAN Haixiao, Tongji University; WANG Hongyang, 
Nanjing University, China

The current transition of urban mobility is about to transform 
our daily commuting habits and energy consumption modes in 
both urban and rural environments.

Since digital connectivity has opened new windows of 
opportunities for communities and commuters through the 
sharing economy, the way we use together and individually our 
streets and public spaces might be less (or more?) segmented 
and informal, as a result of real-time and collective decision-
making.

An optimized scenario of mobility transition, integrating 
automation, sharing and electrification by 2050, presents a 
reduction from 4,600 to 700 megatons of CO2 and from 2,1 to 
0,5 billion vehicles worldwide.

But only few cities are now starting to test smart mobility 
systems, and most of them dramatically lack of urban planning 
strategies in terms of integration of public transport and new 
mobility services and public spaces.

Chinese cities are the places where the change happens at the 
fastest pace. Shared and free-floating bicycles have become a 
popular trend in China and worldwide, but the massive amount 
of bicycles that recently invade the streets of Chinese cities has 
shown the limits of such solution. 

This session proposes to identify the major coming challenges of 
the urban mobility revolution in China and worldwide.

During the first part of the session, Sebastien Goethals will 
introduce the relation between smart mobility and urban 
metabolism, through integrated planning and design strategies, 
followed by a quick introduction of the scale and speed of 
China’s urbanization and mobility transformation.

During the second part, two Chinese major experts in urban 
planning and mobility, PAN Haixiao (Tongji University) and 
WANG Hongyang (Nanjing University) will give a presentation 
about their approach of the mobility transformation and its 
potential to improve livability in Chinese cities.   

The third and last part of the session will be dedicated to a rapid 
visioning exercise with the public, putting in perspective the role 
of city planners in the technological transition of cities.

Session 3: Planning next generation 
infrastructures for adaptation, mitigation & 
disaster preparedness
2 October (Tuesday), 15:30 - 17:00

Sabelo Mahlangu, University of Witwatersrand, Johannesburg, South 
Africa

Planning for a changing climate: A GIS and remote sensing 
approach to urban flood modelling in the Gauteng City Region
A GIS and Remote Sensing approach to urban flood modelling will 
be presented.

Menghan Zhang; Beiijng, China
Symbiosis with rivers: the management of flood response 
to future climate change from the perspective of landscape 
planning
We should find solutions to disasters based on the idea of 
resilience by establishing a place that can adapt to the temporal 
dynamics. As means of flood management and symbiosis with 
rivers, in both low-urbanization areas and urban areas, two 
different detailed strategies of landscape planning are provided.

Binxia Xue; Xiaohe Hou; L. Lulu Chen; S. Su’ning Xu, Harbin Institute of 
Technology, Harbin, China

Study on the optimized strategy of resilient spatial pattern 
from the perspective of sponge city - Taking Garden Street 
Historic Block in Harbin City as example
In order to solve the most serious rainwater problem in old urban 
areas of China, this paper redesigns green infrastructures which 
are compatible with the architectural style of old city and then 
combined with gray infrastructures. The program optimizes space 
in a resilient way and builds a three-dimensional spatial pattern. 

Wale Alade; Femi Adeniji, University of Lagos, Lagos, Nigeria; Mobolaji 
Olaseni, Yaba College of Technology, Yaba, Lagos; Olubukola Alade; 
Bukola Alade, Bells University of Technology; Olajuwon Olaseni, Vistaplan 
Consulting Nigeria

Making Lagos a cool city: a study of  transport system and 
travel behaviour
Lagos transport system threatens peoples’ survival and 
climate. Urgent and full implementation of the Lagos strategic 
transport masterplan which makes provision for multimodal 
transport system, transport and land use integration among 
others is recommended with urban planning strategies such as 
Transit Oriented Development for land use and travel demand 
management

Zhong Yujia; Tan Li, Beijing, China
Study on vegetation in Haidian District of Beijing based on 
heat island effect
By studying the data combined with the law of cooling effect 
of green space, we found that the cooling effect of green space 
can be improved by controlling the green area, perimeter, shape 
coefficient and community structure. Based on this, we will guide 
to improve the urban ecological green network.

Session 4: Shaping urban form and flows in the 
smart cities
3 October (Wednesday), 13:30 - 15:00

Daniela Baer, SINTEF, Trondheim, Norway; Brita Nielsen, Norwegian 
University of Science and Technology, Trondheim, Norway

Challenges and Best Practices for the planning of zero 
emission neighborhoods and smart energy communities – the 
case of seven Norwegian cities
We will present challenges which occurred when planning for 
Zero Emission Neighbourhoods in seven Norwegian cities as well 
as best practice examples how to cope with them.
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Olga Chepelianskaia, Uniciti, Toulouse, France
Climate adaptation: transit oriented development as a 
strategy in Asian cities
Increasing vulnerability to climate change in Asian cities has made 
adaptation a critical matter. While successful Transit Oriented 
Developments (TOD) in developed Asian cities have uncovered 
significant benefits, its adaptation potential is yet to be analysed. 
The presentation outlines the climate change adaptation role of 
TOD in Asian cities.

Xiyuan Ren, Tongji University, Shanghai, China
Research on urban spatial structure in Shanghai from a human 
mobility view based on cell phone data
Four characteristics of human mobility in spatial analysis units: 
flow strength, influential area, flow composition, and law of time. 
A dynamic urban form is then described to support the future 
design for smart spaces.

Xin Kai, Shanghai Tongji Urban Planning and Design Institute, Shanghai, 
China

Land suitability evaluation for resilient urban planning: a 
planning practice of Pingdingshan City, China
This paper proposes a land suitability evaluation model for 
resilient urban planning in the dimension of infrastructure and 
ecosystems. In the process of ecological strategy planning in 
Pingdingshan, the model used to identify the ecological valuable 
and sensitive areas, providing an ecological basic framework for 
land-use planning.

Jun Zhou; Xin Lian Beijing, China
Shared Farm: an approach to achieve urban-rural reciprocity 
based on sharing economy
The sharing economy, featuring the access-based consumption 
without the transfer of ownership, offers a perfect therapy for 
rural area in China to bypass the institutional obstacles of land 
transaction and participate in the game of market economies. 
Shared Farm was born based on such concept. 

Session Proposal 
How to develop a new public service
3 October (Wednesday), 15:30 - 17:00

Moderator and Speaker: Larissa Guschl, urban planner based 
at participatory planning and design office WeLoveTheCity, 
Rotterdam, The Netherlands

Citizens have plenty of ideas for the neighbourhood in which they 
live, work and play. Unfortunately, they don’t always have access 
to the right information to develop their ideas into a concrete 
proposal. That’s why Freie und Hansestadt Hamburg, Roma 
Capitale and The Royal Borough of Kensington and Chelsea want 
to share a combination of open data and expert knowledge. The 
smarticipate platform allows citizens, entrepreneurs, NGOs and city 
officials to submit their proposal for a sustainable neighbourhood 
and to receive immediate feedback. This means everyone can 
get involved, even those who have never interacted with local 
government before. Some citizens and entrepreneurs even want 
to go further and demand access to the technological core of the 
digital platform to plug in their own topic. 

During the hands-on session you can test the smarticipate 
prototypes (Plant a Tree App, Urban Transformation App, 3D 
Planning App). Besides that, we will challenge you to think about 
which kind of New Public Service you would like to introduce and 
how the smarticipate platform could help in achieving that goal.

Session 6: Turning technological innovation in 
urban and community values
4 October (Thursday), 11:00 - 12:30

Judith Borsboom-van Beurden, Norwegian University of Science and 
Technology, Trondheim, Norway

Windows of opportunity for smart city solutions
For a real urban transition, a systematic scan of the windows of 
opportunity for smart city solutions is needed, not only during 
urban (re)development, but also in asset management in the built 
environment.

David Ludlow, European Smart Cities, Bristol, United Kingdom
Smart city governance – co-creating urban planning and 
inclusive communities
Disruptive technology applications for urban governance offer 
major opportunities engaging multi-disciplinary partners and 
stakeholders, integrating evidence based decision-making 
addressing societal challenge. Research questions to be 
addressed include the specifications for a user-defined framework 
of interconnected strategic policy, and how best to ensure 
development of a common model of urban governance?

Ozge Celik, Özhan Ertekin, Istanbul Technical University, Istanbul, Turkey
Re-thinking the city: Living Lab concepts in Turkey
The paper examines living labs in Turkey to find out cooperation 
between labs and local government and its influences and 
contributions on local planning.

Alexander Boakye Marful; Daniel Duah, Kwame Nkrumah University 
of Science and technology; Joseph Agyei Danquah, Building and Road 
Research Institute, Kumasi, Ghana

Smarting the cities: a catalyst for acculturation in Ghana?
This paper seeks to investigate whether the transformation 
that comes with smarting cities could serve as a catalyst for 
acculturation or a strategy for resilience. As an exploratory 
research, a mix method approach was adopted in collecting data 
from persons within Kumasi and a microcosm of a city in Kumasi.

Maria da Graça Moreira, Universidade de Lisboa, Lisboa, Portugal
Tourism and ICT; a new urban challenge to planners
Tourism is one of the economic activities that have developed 
most in urban space. The number of people who make tourism 
along with the changes in ICT is having a great impact on the 
appropriation of urban space. The APPs about climate are a value 
on the tourist activities.

Sławomir Ledwon, Vice President ISOCARP, Doha, Qatar; Mubarak Al-
Naimi, Ministry of Municipality and Environment, Doha, Qatar

Hot climate and runnability: how climate affects outdoor 
running activities. A case study of Doha, Qatar
This article discusses runnability - the relation between built 
environment and outdoor activities of citizens, in particular 
running. Correlation to changing weather conditions throughout 
the year in hot climate is made by analysing the case study of 
Doha, Qatar. Examples of the latest infrastructure and its features 
are also presented. 

Giovanni Sergi, Department Architecture and Design Genoa University, 
Senigallia, Italy; Paolo Rosasco, Department Architecture and Design 
Genoa University, Genoa, Italy

The use of Living Lab in some Italian urban settings to test the 
feasibility of the Smart City. Making the needs of communities 
compatible with applications of new technologies
Since 2007 several Italian Municipalities have tested the Smart 
City model. With reference to the EU Manifesto of Helsinki which 
outlined the Living Lab in 2006, some Municipalities have worked 
to check the consistency of the Smart City model with the primary 
role of inhabitants within such processes.
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historic environment. 

Smart City lays out possibilities around the 
potential of renewable energy. Innovative 
ways for  urban planning to create cities that 
can prepare for a sustainable future form the 
core of discussions from Asia and Europe in 
this session. 

Session proposals
01 Constructed and contested legitimacy in 
urban governance

Academics and practitioners from Norway 
will present the challenge for urban 
governance in facilitating sustainable 
cities. The negotiations around legitimacy 
claims from different stakeholders, planners 
and decision makers to enable this 
transformation will be the main subject of 
the discussions in this session.

02 Planning for Diversity

Comprising of short presentation from 
Norway, this session addresses the capacity 
of cities to live with differences, to ensure 
social, economic and environmental 
sustainability of cities. The deliberations will 
relate to new theories, methods and tools for 
planning for diversity, supported by good 
practices and case studies.

Way forward
Planning, like democracy is for the people, 
by the people and of the people. Also like 
democracy, the choices that we make impact 
us directly - as demonstrated by climate 
change in the recent past and in the present.  
Climate change is central to the future 
direction we need to take for planning our 
cities, spaces and places. The opportunities 
are diverse, considering indigenous 
knowledge systems on one end of this 
spectrum, down to using AI and digital 
media as enablers to visualize and actualize 
a better world. This track contributes a new 
perspective for the planning discipline as a 
facilitator to actualize this vision of a cooler, 
livable earth, safeguarding our future and 
that of the generations to follow. 

in diverse contexts, from mapping their 
natural landscape, to safeguarding their 
commons, to coming together in the face of 
natural disasters. Engagement, protection 
and preparedness are demonstrated in three 
different national contexts (Japan, China, 
Flanders) as part of this session.

Planning places for people puts citizens in 
the heart of the green initiatives in today’s 
fast urbanising world.  From designing 
participatory landscapes to measuring 
environmental benefits of open spaces, 
deliberations from Europe and China 
illustrate the relevance of people to 
the transformation of these spaces into 
places and their relevance to health and 
community well-being.

Inclusive cities addresses the reality of 
migration, changing population typologies 
and new and transforming communities that 
are beginning to dilute the political borders 
in our world today. Addressing concerns 
around segregation, this session brings 
forward views from the developing nations 
(Asia, South America, Europe, Sudan) related 
to the central role of women and children in 
sustainable practices as well as addressing 
the challenge of aging communities in 
Europe.

Planning policy, governance and 
management is an engaging session on 
the role of non-governmental actors in the 
diverse scales of planning and development. 
Ranging from master planning in West Asia, 
to housing concerns in Asia, to community 
based space management in Africa, this 
session focuses on public participation in 
policy and governance for safeguarding our 
urban future.

Heritage in context elicits interest amongst 
many papers in assessing the unfortunate 
loss of urban heritage in the absence of 
understanding its significance, imminent 
pressures of the fast paced development, 
and lack of engaging and incorporating 
our past in our present development. Cases 
from Asia (China and Istanbul) highlight the 
role that participatory processes are playing 
in re-appropriating heritage in planning 
and giving it a place of significance in the 
monochromatic urban form taking over our 

As is clearly manifested in the call for 
abstracts, this track focuses on people. The 
main question is: how can communities and 
citizens be engaged in the planning process, 
while acting as part of a formal or non-
governmental system?

This track is extremely valuable and we are 
anticipating that the selected papers and 
case studies would initiate a fresh, engaging 
and timely discussion underpinning the 
relevance of people, communities and 
citizens in the way cities are designed, 
planned and used today.

This track will also stage two session 
proposals.

The submitted abstracts were assessed 
for their relevance to the track and its 
subthemes, research merit, contribution 
to global discourse on the subject, sharing 
valuable local experience, comprehensively 
analyzed case studies and good practices. 
The selected papers showcase a wide 
spectrum of planning knowledge and 
experience.

Overview of abstracts
This track received the highest number 
of abstracts, a fitting indication that 
people form the core of equitable, smart 
and sustainable planning. The diversity 
of discussions ranging from theoretical 
analyses to good practices from across 
geographies, offer a well-rounded 
contribution to the climate change 
discourse. Based on particular emphasis, 
the sessions were organized around six 
themes: sustainability and local stewardship; 
planning places for people; inclusive 
cities; planning policy, governance and 
management; heritage in context; smart city.

Topics discussed in the different papers 
allowed the track team members to 
divide the sessions in a way which would 
holistically cover the interdisciplinary and 
interrelated nature of the contributions.

A discussion on themes and sessions
Sustainability and local stewardship forms 
the heart of the discussion on citizen 
participation in planning for ‘cool cities’. The 
discussions centers on people engagement 

by Ali Alraouf and Nupur Prothi Khanna
Location: Stormen Concert Hall – Sinus

Track 5: Social Networks: Citizen 
Participation, Urban Governance and 
Cultural Transformation 
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Session 1: Sustainability and local stewardship
2 October (Tuesday), 11:00 - 12:30

Kasumi Susaki, Ryukoku University, Kyoto City, Japan
A study of Japanese neighborhood communities expected to 
work during climate change-related natural disasters - from 
the religious diversity perspective
In Japan, neighborhood communities are expected to work during 
large-scale natural disasters, and municipalities have begun to 
encourage their activities. Some of their activities are related to 
shrines or temples. Therefore, neighborhood communities should 
examine diversity. This paper reports the result of the examination 
of this issue.

Amsale Temesgen, Nord University, Bodø, Norway; Bjørn Vidar 
Vangelsten, Nordland Research Institute; Mònica Guillen Royo, University 
of Oslo, Oslo, Norway

Citizen participation for increased sustainability and quality 
of life in cities in Nordland County
Nordland county in Northern Norway aims to increase both 
attractivity and sustainability of its cities. This paper presents 
preliminary results from a workshop method based on Max Neef’s 
Human Scale Development theory using citizen participation to 
propose policies for improved quality of life and sustainability in 
selected cities in Nordland.

Aase Kristine Lundberg; Mathias Reinar, Nordland Research Institute, 
Bodø, Norway

Urban living lab: towards more legitimate and inclusive 
participation in urban planning? experiences from Bodø living 
lab
Urban Living Labs have been promoted around the world as a 
desirable approach to public participation in urban planning. In 
this paper, Bodø Living Lab is used as a case to explore how such 
initiatives contribute to secure and improve the legitimacy of 
urban planning faced with climate change.

Ping Shen, Tongji University, Shanghai, China; Jingyu Liang, Guangzhou, 
China;  Zhao Miaoxi, Guangzhou, China

Detecting attractive spots of hiking tourism based on geo-
tagged photos: the case of northern outskirts of Guangzhou, 
China
Based on geo-tagged photos shared online by hikers, we detected 
attractive spots and obtained tags reflecting landscape features of 
the spots in order to provide references for planning, governance 
and management of hiking tourism.

Annette Kuhk, Katholieke Universiteit Leuven, Leuven, Belgium; Guy 
Vloebergh, Omgeving cvba, Antwerp, Belgium

How local re-commoning initiatives set a spark for global 
challenges
Three landed commons initiatives in Flanders (Belgium) on 
organic farming, social housing and slow roads illustrate how (re-)
commoning practices of active land use stewards lead to a more 
sustainable use of scarce land and of fertile soils, and as such also 
to a contribution in the mitigation of climate change.

Session 2: Planning places for people
2 October (Tuesday), 13:30 - 15:00

Yuting Guo, College of Architecture and Urban Planning, Tongji 
University, Shanghai, China

Space production: the interaction between social network and 
community garden
This paper investigates urban community gardens as spaces of 
citizenship through a case study of the Paraquat garden in Anshan 
Four village to find out the interaction that urban agriculture 
brings to citizens’ participation and the residents’ lifestyle as public 
space.

Iris Gommers, City of Antwerp, Antwerp, Belgium
A green tool to measure the environmental and ecological 
benefits of green areas and to involve different stakeholders
Antwerp’s “Greentool” allows urban planners to explore the 
potential of green to improve the living environment (heat stress, 
water run-off, air quality, noise perception, biodiversity, carbon 
sequestration) in a specific area. The application shows which 
nature based solutions can be used where in the city and gives the 
potential impact.

Longduoqi A; Hang Ma, Harbin Institute of Technology, Shenzhen, China
Evaluation of public space vitality of based-scenic villages in 
a subtropical climate region: Case study of Guanhu Village in 
Shenzhen
This study aims to establish a method to evaluate the public space 
vitality (PSV) of coastal villages in urban fringe through tourist 
preference. It has some theoretical significance to guide the self-
organized development of coastal villages in urban fringe.

Lihua Li; Lingling Li, School of Architecture, Harbin Institute of 
Technology, Harbin, China

Adaptable planning strategies of urban sport spaces in 
cold regions for climate and citizens’ needs: case study of 
Songyuan, China
Based on investigating and analyzing citizens’ needs of recreation 
and physical activities under the influence of climate, planning 
strategies of urban sport spaces in China’s cold regions are 
explored to improve the regional and climate adaptability.

Session 3: Inclusive Cities
2 October (Tuesday), 15:30 - 17:00

Paola Rizzi, University of L’Aquila, L’AQUILA, Italy, Pongpisit Huyakorn, 
UDDI, Thammasat University, Bangkok, Thailand

Gaming simulation as a policy planning tool in a racially 
diverse neighborhood: a case study of Lardproaw district, 
Bangkok
The researcher implemented Gaming Simulation as a method to 
assess the awareness toward climate change and the perception 
regarding the collaboration for local policy development from 
different local racial groups which include Thais, South East 
Asians, Europeans, etc. Ultimately, we recommend the progressive 
approach for elevated local community-based planning.

Mitchell de Sousa, University of Buenos Aires, Ciudad Autónoma De 
Buenos Aires, Argentina

Beyond urban seggregation: social reproductions and 
territorial frames of popular sectors in middle-sized towns of 
Latin America: the case of the neighborhood “Planta De Gas” 
in the Patagonian-Argentine city of Trelew
This work studies the characteristics and the specific themes 
that are located between the dynamics of the popular sector 
and the socio-spatial process. The main objective is to identify 
the transformations of the territorial organization on informal 
settlements in middle-sized towns on the Latin American context.

Lekshmy Hirandas, School of Planning and Architecture, New Delhi, New 
Delhi, India

Child in the City: Understanding the role of children in 
community engagement, Case of Chara Mandi, New Delhi
The case study will introduce an understanding of the role of 
children in Participatory Planning. It is a well-established fact that 
children are much more perceptive to their environments than 
adults.
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Maria da Graça Moreira, Universidade de Lisboa, Lisboa, Portugal
Associations of active aging; a potential tool for local 
development
This paper presents a research on the role that ‘senior universities’ 
can play as tools for the preservation of tangible and intangible 
heritage in some urban or rural areas. 

Session 4: Planning, policy, governance and 
management
3 October (Wednesday), 13:30 - 15:00 

Piotr Lorens, Gdansk University of Technology, Gdansk, Poland
Civilizing the public participation practice in post-transition 
countries
Public participation is nowadays commonly understood as the 
key issue in contemporary planning theory and practice. It can be 
noted that in post-transition countries the local communities are 
much more demanding in this respect, and – in result – new tools 
and approaches to this are being developed.

Mahesti Okitasari, UN University Institute for the Advanced Study of 
Sustainability, Tokyo, Japan

Spaces of non-state actors in the urban development process: 
Rethinking the community-based planning in the housing 
sector
This paper examines how community-based planning in 
Indonesia changes with the shifting roles of non-State actors in 
the development process, particularly in urban settlement, and 
the introduction of international urban development agenda and 
approaches in the last two decades (1999-2017).

Nagy El Gritly; Noora Al Suwaidy, Ministry of Municipality and 
Environment, Doha, Qatar

Towards setting up a contemporary planning system that 
adopts a participatory planning approach, enhances good 
governance, and delivers cool planning for Qatar urban future
The paper will show the importance of the role of Consultation 
and Community Engagement with all concerned stakeholders 
during the preparation of urban development projects. Such 
findings would represent a fundamental and decisive progress in 
the development and consolidation of Qatar’s emerging Planning 
System.

Ekaterina Maleeva, Project Director at Strelka KB, Moscow, Russia  
Standards for the integrated development of territories
The Integral Guidelines for Urban Development is designed 
to make 1114 Russian cities modern, resilient, and responsive 
to the needs of residents. This is the first such document in 
Russian practice. The guidelines combine a flexible approach to 
regulation, while at the same time integrating existing norms and 
rules and set the bar for high quality development of the urban 
environment.

Session Proposal
Planning for diversity
(Session Proposal as part of track 5)
3 October (Wednesday), 15:30 - 17:00
Location: Stormen Library – Bodø ByLab
(see page 39)

Session 5:  Heritage in context
3 October (Wednesday), 15:30 - 17:00

Serin Geambazu, Ion Mincu University, Bucharest, Romania
Local identities on change- urban waterfront regeneration 
within the global city Istanbul
The study reveals the dimensions of an urban waterfront 
regeneration project in which the rights of the future users of the 
space are lost behind a fight between the government and strong 
opposition parties gaining ground of governance landscape, 
motivated by their stake in the development.

Zihan Cai; Ming Lu, Harbin Institute of Technology, Harbin, China
Research on sustainable design of historical blocks based on 
inhabitant social integration measurement: a case study of 
Harbin in China
In order to solve the conflict between inhabitant life and 
commercial tourism in the renewal of Chinese historical blocks, 
this paper uses the confirmatory factor analysis to construct an 
evaluation model of inhabitant social integration measurement 
and proposes a sustainable design strategy for historical blocks 
from the perspective of inhabitant social integration.
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Cunai Yan; Chenchen Ren; Huiyi Xia, Shanghai Tongji Urban Planning & 
Design Institute, Shanghai, China

Applied research on public participation in urban renewal 
planning based on the  ‘Fanchang Model’
This research tries to improve the original planning process of the 
urban renewal projects through enhancing public participation 
and public opinion survey process so as to form a framework of 
PIEA (Participation + Investigation + Evaluation + Action) for urban 
renewal projects. 

Jianqiang Yang, Southeast University, Nanjing, China
Study on endogenous and inclusive development of old 
residential area
In the principles of resident participation, equal cooperation, 
progressive regeneration and inclusive development, the 
paper studies the substantial connotation, realistic meaning, 
fundamental principles, community organization, and 
regeneration measures. It proposes workable measures for 
endogenous urban regeneration, and establishes a holistic route 
in which collective intelligence should be brought into play.

Xinyue Gan, Tsinghua University, Beijing, China
Urban Beautification in Beijing’s old city from the 1990s to the 
present: Taking housing regeneration in Beijing old city as the 
case
From ‘housing demolition’ in 1990s and early 2000s, to ‘housing 
vacation’ at present in Beijing old city, how does the mechanism 
of housing regeneration transform? At present, whether the 
living conditions of the local residents have been improved in the 
process of ‘housing vacation’?

Huiyi Xia; Renzan Qian; Cunai Yan; Nankai Xia, Shanghai Tongji Urban 
Planning & Design Institute, Shanghai, China

Multi-dimension urban planning in renewal of the old city - a 
case study of an urban renewal project in QuYang, Shangahi, 
China
It is mainly based on community governance, adding data 
platform services and data analysis, using the Internet to provide 
residents or users with more effective and comprehensive public 
supporting services, and providing management with data control 
and big data analysis in the background.

Session 6: Smart City
4 October (Thursday), 11:00 - 12:30

Miguel Fernández-Maroto; Juan Luis De las Rivas Sanz; Sergio Cantero 
Celada; Ángel María Marinero Peral, University of Valladolid, Valladolid, 
Spain

INTENSSS-PA: a governance approach for integrating energy 
and spatial planning - its results in Castilla y León (Spain)
The INTENSSS-PA project aims to develop and implement an 
institutional capacity building approach related to energy and 
spatial planning, addressed to public authorities and societal 
stakeholders in order to support them to enter in a new 
era of holistic planning through a participatory, multi-level, 
interdisciplinary decision-making process.

Evgenii Aleksandrov; Elena Dybtsyna; Anatoli Bourmistrov; Giuseppe 
Grossi, Nord University Business School, High North Center for Business 
and Governance, Bodø, Norway

Opening Smart City ‘fairy tale’ to Critical Scrutiny: insights 
from dialogic accounting literature
Smart City idea becomes a ‘fairy tale’ with smart IT-solutions, smart 
people and smart collaboration for sustainable future. However, 
it is still  unclear how to develop Smart City management 
which somehow should balance between interests of financial 
sustainability, citizens, environment and business or/and political 
elites.

Track 5
Anniken Førde, Tromsø, Norway

Enhancing urban encounters - the transformative powers of 
creative integration initiatives
This paper explores innovative integration initiatives in cities 
in the north, emphasizing how new forms of engagement and 
responsibility might be engendered. The cities are seen as sites of 
experiments, where new relations across difference are developed.

Guoqiang Wang; Liu Songfu; Shen Yu, Faculty of Architecture, Harbin 
Institute of Technology, Harbin, Heilongjiang Province, China

The framework research on sustainable conservation of urban 
building heritage from the collaborative visioning for the 
future based on the complexity theory
This paper highlights how heritage sustainable conservation 
becomes important for dynamic innovation in the urban 
evolutionary process in the coming anthropogenic era, during 
which decision-making and human behaviour is becoming the 
dominant influence. 

Angela Santangelo; Simona Tondelli, University of Bologna, Bologna, 
Italy

Embedding energy user’s behaviour into multi-criteria 
analysis: Providing scenarios to policy-makers to design 
effective renovation strategies of the housing stock
The paper aims at contributing to the discussion about promoting 
urban regeneration through energy-related policies able to 
incorporate user behaviour. The outcomes shall support policy-
makers to design and implement energy policy instruments to 
regenerate the existing built environment, to increase urban 
resilience, quality of urban spaces and quality of life.

Constructed and contested legitimacy in urban 
governance
(Session Proposal as part of track 5)
4 October (Thursday), 13:30 - 15:00
Location: Stormen Library – Bodø ByLab
(see page 40)
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entering the global tourism market, with 
case studies in Georgia and Vietnam; 
with Landscape as a cultural ecosystem 
service and guiding administrations and 
professionals in incorporating landscape 
management into the different stages of 
regional and local planning and design;  
with Landscape planning in Russia; and 
with the challenges  of urban rehabilitation 
of heritage districts under heavy touristic 
pressure, such as the Bairro Alto and Bica 
neighbourhoods in Lisbon/Portugal. 

Discussion could be centred around 
following keywords: urban and ecological 
heritage, eco-tourism, landscape planning 
and ecosystem services, urban rehabilitation 
and gentrification.

Session 5: Landuse & Planning Systems
The lead paper presents issues and 
challenges in delivering compact 
development and densification in Auckland/
New Zealand. It suggests that the land use 
planning should be accompanied by a more 
thorough discussion and review of planning 
tasks and goals, and a deeper understanding 
on the role of plan regulation and its 
actual implementation under a market-
driven planning system. Other papers are 
presenting land-use suitability assessment 
criteria for South Africa, carried out on land 
before any developments are implemented; 
the practical limitations of mixed land use 
as a sustainable development model which 
promotes the compact and efficient use 
of spatial resources, comparing Chinese 
and American practices; the ‘periodic table 
of urbanism’, providing a comprehensive 
framework for describing the “general reign 
of order” in our towns and cities, whereby 
planners and related professions are able to 
reach a fuller understanding of cities – and 
thereby plan them better, with Palermo/Italy 
as the case study; and the case of a Railway 
hub area development in Arth-Goldau/
Switzerland, with innovative participatory 
methods on Stakeholder Process and Urban 
Design. 

Discussion could be centred around 
following keywords: compact development, 
land-use suitability assessment, mixed land-
use, planning system rethinking and smart/
participatory TOD. 

between the old city and the East Lake 
new town. It then proposes optimizing 
suggestions for the current spatial plan of 
the new town in view’of a more people-
centred approach to planning and urban 
development. Other papers advocate the 
idea of neighbourhood schools in India; 
people-centred entrepreneurial planning 
is Israel; the impact of large-scale urban 
interventions on contemporary city centers, 
with the Polish harbour city Gdansk as the 
case; and the concept of ‘community-life-
cycle in urban planning, with Ningbo Eastern 
new town development as case-study. 

Discussion could be centred around 
following keywords: mobile-data mining, 
activity-planning, new town development, 
people-oriented/entrepreneurial planning 
and urban redevelopment. 

Session 3: Eco-Planning System
The lead paper, taking Shanghai as an 
example, introduces the theory and praxis of 
Water-based Planning within the context of 
the Chinese Sponge-City Programme. Other 
papers argue for a global dual planning 
system, addressing both urbanized and non-
urbanized territories; for a paradigm shift 
towards Urban Ecological Planning as tested 
in Pune/India; for centralized leadership to 
implement major projects that can jump-
start local development, as demonstrated 
in the case of Dateng Valley Redevelopment 
in rural Wu-Xuan/China; and for an urban 
morphology optimization model to 
address the Urban Heat Island effects, with 
Hangzhou/China as the case. 

Discussion could be centred around 
following keywords: water-based planning, 
planning system assessment and reform, 
urban ecological planning and urban island 
heat mitigation. 

Session 4: Heritage Planning
The lead paper presents research on win-win 
strategies for ecological heritage protection 
and eco-tourism development along trans-
regional mega linear projects of China, 
resulting in new guidelines for the planning, 
construction, ecological restoration, tourism 
development and management of them. 
Others papers are dealing with sustainability 
planning for small border mountain towns 

This track reflects the diversity of ‘less-
climate-related’ planning issues that drive 
contemporary planning researchers and 
practitioners. Weaving common threads is 
not easy, let alone a pattern or paradigm in 
contemporary planning. There are recurrent 
topics such as preserving cultural and 
natural heritage, the need for quality over 
quantity, (real) public space making, TOD-
planning, etc. But there are also some newer 
fields such as ‘UniverCity’/School Planning, 
Entrepreneurial Planning, Mobile-data-based 
Activity Planning, Community Life Cycle 
Planning, Sponge City-Planning, Urban Eco-
Planning, Dual Planning System approach 
and …the ‘Periodic Table of Urbanism’. In 
other words, if eclectic ‘diverCity’ is your 
thing and climate change is not necessarily 
the primary focus of your work and research 
- this track is yours!

Session 1: Urban Innovation 1
The lead paper explores the transformation 
in the urban planning approach of Kolkata/
India based on a timeline of historical events 
since its inception as an Indian colonial 
port city, to today’s IT-driven city. The paper 
confers that the prevailing hegemony 
of the dominant neoliberal urbanism is 
neglecting the place-making characteristics 
of the public realm of Kolkata, leading 
eventually to  erosion of the cultural fabric 
of Kolkata neighbourhoods. The authors 
strongly opine the redevelopment of the 
public realm to reinvigorate the fading 
cultural patina of the neighbourhoods and 
enhance the neighbourhood cohesion. 
Other papers in this session struggle 
with the same consequences of urban 
transformation driven by neoliberalism and 
authoritarianism. Papers exploring eco-
neighbourhoods and UniverCity complete 
this first session. 

Discussion could be centred around 
following keywords: urban communities, 
urban transformation, neoliberalism, eco-
neighbourhoods, UniverCities and public 
space.

Session 2: Urban Innovation 2
The lead paper analyses working, living and 
leisure activities in metropolitan Wuhan/
China and identify their spatial relations 

Track 6: Contemporary Planning 
Practice Projects and Paradigms

by Frank D’hondt and Andreas Schneider
Location: Stormen Library – Litterature Hall
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Ronit Davidovici Marton, D.M.R Planning & Development, Tel-Aviv, Israel
The hybrid urban renewal model - Entrepreneurship, income, 
employment, innovation everywhere
Urbanism requires the development of economic infrastructure 
that places the person and a todays lifestyle as a leading asset for 
the city renewal. Therefore, the major goal of renewal  planning 
is to encourage entrepreneurship, innovation, employment - 
everyone and everywhere. Bat Yam renewal plan is a modelling 
case.

Piotr Lorens; Michal Habier, Gdansk University of Technology, Gdansk, 
Poland

Impact of large-scale urban interventions on contemporary 
city centers
Large scale urban interventions have become a common 
development practice in contemporary cities, allowing achieving 
rapid changes in their urban structure. The main aim of this paper 
is to discuss this issue in the wider context, taking into account 
also social, legal, economic and infrastructural consequences of 
their development.

Yuan Lu; Xiangyi Wang, Urbanspace Planning And Architectural Design 
Co.Ltd(Shenzhen), Shanghai, China

Research on the planning of community life circle in new town 
based on an evaluation approach - A Case Study of Ningbo 
Eastern New Town in China
A research explores the evaluation and construction of community 
life circle, which reflects the interaction of people’s daily life and 
space.

Reframing citizen participation for a 
sustainable city transition – the case of Bodø 
ByLab
(Session Proposal)
2 October (Tuesday), 15:30 - 17:00
Location: Stormen Library – Bodø ByLab
(see page 38)

Session 3: Eco-planning
2 October (Tuesday), 15:30 - 17:00

Dan Ye, Blue Town Urban Planning Co. Ltd, Shanghai; Xiji Jiang;  Yidong 
Yu, Shanghai Tongji planning and design institute, Shanghai

Planning and construction practice for Sponge City in 
Shanghai: experience and reference
Shanghai has carried out a series of “Sponge City” planning work, 
including the specific planning of overall urban level, compilation 
of technical guidelines, special planning of pilot areas, and the 
implementation of the concept and technology of sponge city. 
This paper systematically introduces its concrete practices and 
useful experiences.

Frank D’hondt, Territorial Capital Institute, Glyfada, Greece
Better planning systems for cooler countries and cities
International research made clear that most if not all spatial 
planning systems are not (longer) fit for the purpose of a more 
sustainable urban and territorial development. Based on the 
UN Urban Agenda and UN-Habitat’s Planning Guidelines, a new 
method will be presented to review and reform Spatial Planning 
Systems.

Marcin Sliwa; Aranya Rolee; Refstie Hlilde, Norwegian University of 
Science and Technology, Trondheim, Norway

Urban ecological planning: principles, value positions and 
application in practice
The paper presents the principles of Urban Ecological Planning - 
an approach of urban practice that challenges and supplements 
outdated technocratic urban planning methodologies that are 
still dominant in many developing countries. The value positions 
of this paradigm are illustrated with examples from an extensive 
fieldwork in Pune, India.

Session 1: Urban innovation part 1
2 October (Tuesday), 11:00 - 12:30

Sudeshna Kumar; Haimanti Banerji, Indian Institute of Technology 
Kharagpur, Kharagpur, India

Analysis of transformation of urban planning practice by 
mapping changes in economic, social, cultural and built 
environment of the Neighborhood Level Urban Communities 
(NLUC): Case study of Kolkata, India
The study analyses the transformation of urban planning practice 
through mapping changes in economic, social, cultural and built 
environment of the selected NLUCs. The study then explores 
how entrepreneurial urbanism and neoliberalism has dominated 
planning practice leading to erosion of the cultural patina of 
Kolkata.

Xiaoping Zhang; Fengying Yan; Haiyan Lei, Tianjin University, Tianjin, 
China

The planning methods of Chenjia Town international 
ecological community in Shanghai based on ecological 
security
With the planning of ecological community from the theoretical 
discussion into practical exploration, the paper takes the Chenjia 
Town international ecological community in Shanghai as an 
example to explore the planning methods of residential areas 
based on the ecological security, so as to provide reference for the 
construction of an ecological community.

Wenjing Luo; Haijun Li, Wuhan Planning & Design Institute, Wuhan, 
China; Han Zou, Hubei University of Technology, China

How do universities react with cities: the case study of Wuhan, 
China
Cities and universities have been reacting with each other in 
a complex, conflicting way not only in urban morphology but 
also in economic, social and cultural networks. This paper takes 
Wuhan as an example to explore the spatial relationship between 
universities and cities.

Dicle Kizildere, Istanbul Technical University, Istanbul, Turkey
Emerging forms of neoliberal governance on public space: an 
informal business improvement district in Istanbul
This paper investigates the birth and evolution of a Business 
Improvement District (BID) in Talimhane, Istanbul, which is the first 
case of the use of this instrument of neoliberal governance in the 
city.

Session 2: Urban innovation part 2
2 October (Tuesday), 13:30 - 15:00

Wenjing Luo; Wei Xiong, Wuhan Planning & Design Institute, Wuhan, 
China; Han Zou, Southeast University, Wuhan, China

Analysis on the working-living-entertaining spatial relations 
of new towns based on mobile location data: the case of the 
national independent innovation zone of East Lake in China
By using mobile location data, we proposed a people-centred 
planning model which does not only describe the current human 
activities and interpret the reasons underneath, but also analyzes 
whether the current model of space use is sustainable and the 
future model of space supply is necessary to be changed.

Swechcha Roy; Saikat Kumar Paul; Vivek Agnihotri, Indian Institute of 
Technology Kharagpur, Kharagpur, India

Developing a conceptual framework for geo-spatial planning 
of location-allocation of schools in Indian cities
The current trends of school siting, theories about school 
effectiveness and approaches for meeting the social infrastructure 
requirement of a community is reviewed and inferred that the 
neighborhood school is very effective but has own limitations. 
The study proposes to include consumer choice in the concept of 
neighborhood schools.
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Jinbai Wang; Da Xiao; Shanghai Tongji Urban Planning and Design 
Institute, Shanghai, China; Chen Chen, Tongji University, Department of 
Urban and Rural Planning, Shanghai, China

Towards world-class lakeshore city from edge county seat: Wu 
xuan’s over-taking development strategy accompanying the 
construction of Dateng Valley Reservoir
Promoting regional development by means of major projects is 
a developing path that China frequently adopts and should shed 
light on the over-taking development strategy in less developed 
regions or economies.

YI Zheng; Junyan Yang, Southeast University, Nanjing, China
How Urban Morphology Can Be Optimized? Research on
Interactive Mechanism Between Urban Morphology and 
Urban
Micro Climate
This paper focusses on analysing the mechanism and effect 
relationship between urban micro climate and urban morphology 
under a global climate change background. Through an urban 
design project to explain the interaction between urban mirco 
climate and urban morphology, and how urban physical 
environment can be improved by optimizing urban morphology.

Session 4: Heritage planning
3 October (Wednesday), 13:30 - 15:00

Renzan Qian; Huiyi Xia; Cunai Yan; Nankai Xia, Shanghai Tongji Urban 
Planning & Design Institute, Shanghai, China

Research on the scopes of eco-tourism development of areas 
along transregional mega linear projects of China – a practice 
study of Yin Jiang Ji Huai Project
This paper attempts to explore an operational route and 
theoretical model for delimitating the scopes of the eco-
tourism development of the areas along trans-regional mega 
linear projects, for providing significant reference to planning, 
construction, ecological restoration, tourism development and 
management of such kind of projects in China.

Renard Teipelke, Independent Consultant, Gera, Germany
Sustainability planning for small border mountain towns 
entering the global tourism market
This case study of sustainability planning in Mestia (Georgia) 
and Ha Giang (Vietnam) will reflect on the opportunities and 
challenges of small border towns in remote mountainous areas 
that are trying to enter the global tourism market as a driver for 
their economic development.

Xinxin Zhang; Jingsheng Li, Shanghai, China
Chinese rural area natural resource oriented town and village 
cool planning practice
The research discusses the rural area’s ‘refrigerator’ role to the 
urban area. Two real Chinese town and village planning practices 
are chosen which are both natural resource oriented, but have 
different methods and strategies.

Sara Maldina, University of Bologna, Bologna, Italy
Landscape as a service. The potentials of integrating different 
approaches
The categories of “Cultural Landscape” and “Cultural Ecosystem 
Services” represent the leading edges of a reconceptualization 
process of landscape, tending to combine the environmental 
approach and the cultural one. Through bibliographic and 
comparative analyses, the contribution aims at demonstrating the 
potentials of an integrated approach in landscape assessment and 
management.

Olga Maximova, University of Rome La Sapienza, Roma, Italy/ Burundi
Values for planning
The paper presents the results of the PhD research of the author 
supported by the Erasmus Mundus Action 2 Programme of the 
European Union. The PhD research is dedicated to: The Landscape: 
comparison between Italy and Russia - general values for 
legislative and planning instrumentation.

Sofia Morgado; Pedro George; Jorge Nunes; Cármen Coelho, CIAUD/
Murbs, Faculdade de Arquitetura, Universidade de Lisboa, Lisbon, 
Portugal

Urban rehabilitation: realities and paradoxes in Bairro alto 
and Bica, Lisbon
The paper discusses the current urban reality in Bairro Alto and Bic 
and under the scope of the of the next Urban Rehabilitation Plan 
for, as part of a contribute to the Urban Planning Department of 
Lisbon. Critical aspects, from the research part of the work are to 
be presented.

Session 5: Landuse & planning systems
3 October (Wednesday), 15:30 - 17:00

Wen Liu; Lee Beattie; Errol Haarhoff; Shaoyao Tang, Auckland, New 
Zealand

Plan making in delivering intensification in Auckland, New 
Zealand: issues and challenges Drawing on Auckland experience 
and practice, this article investigates on the efficacy of urban 
planning systems to deliver outcomes well aligned with the goals 
of urban growth management strategies, with particular attention 
to delivering residential intensification and higher density housing 
policy outcomes.

Mthobisi Masinga; Peter Njenga; Brian Mubiwa; Maartin Friedrich, KENA 
Consult (Pty) Ltd., Pretoria, South Africa

Development of land-use suitability assessment criteria for 
South Africa
Land as a resource is limited in nature and its use is not only 
determined by the user but also by the capability of that land to 
sustain productive activities.  This has led to the development of a 
Land Use Suitability Criteria for more appropriate and sustainable 
use of land.

Yuwei Huang; Hualan Design & Consulting Group Nanning, China; Cheng 
Yu; Xiaoting Yan, Nanning, China 

The practical limitations and the reference of key technology 
of mixed land use
By comparing with the practice in America and considering the 
practice in China, there are three keys to overcome the limitations 
of mixed use of land.

E. Stephen Goldie, Abu Dhabi Department of Urban Planning and 
Municipalities, Wembley Downs, Australia

The periodic table of urbanism
Just as the Periodic Table of Chemistry identifies the physical 
components of our universe and is able to predict the 
relationships between them, a Periodic Table of Urbanism is 
proposed  to provide a comprehensive framework for describing 
the “general reign of order” in our towns and cities.

Nicole Wirz, Raumplan wirz gmbh, Basel, Switzerland; Andreas Schneider, 
HSR University of Applied Sciences Rapperswil, Rapperswil, Switzerland

Railway hub area development in Arth-Goldau (Switzerland)
Arth-Goldau is a railway hub with a lot of development potential. 
To activate this a participatory approach was necessary. For the 
first time, a Stakeholder Process methodology was applied for 
the masterplanning. This double case study will report about the 
experiences from the project manager’s and the urban planner’s 
perspective.

Track 6
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Track 1
THE GLOBAL VIEW: 
Climate Change Impacts, Sustainability 
and Resilience
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Harnessing the Opportunities and Understanding the Limits of 
America’s State Level Climate Action Plans 

Serena E. ALEXANDER, San Jose State University, the United States of America 

Synopsis: This paper is an evaluation of America’s state-level climate action plans focusing 
on their emissions reduction outcomes as well as their development procedures and 
foundations; goal setting, policy coverage and regional coordination; implementation 
provisions and conditions; and implementation mechanisms and monitoring results. 

1. Introduction

Climate change is one of the most daunting problems of our time requiring innovative 
responses to its causes and consequences. In the United States, the long absence of strong 
federal leadership along with growing public awareness of the problem created a fertile ground 
for state-level climate action planning. To date, 34 states have adopted Climate Action Plans 
(CAPs). The question that this paper addresses is: Does state-level climate action have the 
potential to reduce carbon emissions significantly? This question was examined by assessing 
the relationships between CAPs, emissions reduction targets, plan implementation and 
emissions mitigation. 
Evaluation of state level CAPs is important and interesting as it: 1) highlights the potentials 
and constraints of sub-national level action as laboratories of democracy and incubators of 
innovation; and 2) provides an opportunity for the planning profession to realize its new role of 
making global impacts while acting innovatively at local and regional levels. Moreover, 
evaluation of state CAPs will identify areas of strength and weakness in sub-national climate 
action. This can help to design a more effective federal level policy.  By focusing on CAP 
implementation, this evaluation can also provide lessons for sub-national entities about 
implementing such plans and policies.  
This paper is the first evaluation of the current generation of state level CAPs that focuses on 
implementation and actual reductions in GHG emissions. Wheeler (2008) systematically 
reviewed the first generation of state-level CAPs in terms of their goals, their basic strength 
and weaknesses, included or left out measures, and ultimately issues and problems likely to 
impact implementation. Yet, Wheeler’s study did not assess the relationship between CAPs 
and actual GHG emissions reductions. Drummond (2010) compared states with and without 
CAPs, asking the question of whether or not these plans have been successful in reducing 
GHG emissions significantly. While Drummond (2010) identified some of the elements within 
CAPs that are associated with the greatest reductions, the author did not assess the 
relationship between implementation and GHG emissions mitigation. Drummond (2010) also 
focused on CO2 energy emissions generated for use in the residential, commercial, and 
transportation sectors, and excluded the industrial sector of the economy—which is among the 
most controversial. The scholarly literature does not provide an assessment of possible 
relationships between variations in climate action plans across the nation, implementation of 
state CAPs and their effectiveness in reducing GHG emissions, which is one of the goals of 
this paper. 
This paper is part of a two-pronged evaluation of state CAPs with two major components: 1) 
an assessment of CAP implementation and GHG mitigation potential through a content 
analysis of plan documents and available information about planning processes; and 2) a panel 
regression model depicting and assessing the relationships between CAP types based on the 
stringency of targets, rigor of implementation, and reductions in energy related carbon dioxide 
emissions from all end-use sectors (i.e. transportation, residential, commercial, industrial, and 
electric power). The general hypothesis that this phase sets out to investigate is: CAPs result 
in GHG emissions mitigation beyond the trend.  
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2. Research Methods

2.1 Phase 1: Content Analysis of State-level Climate Action Plans 
The goal of this phase was to systematically assess implementation and GHG emissions 
mitigation potential of state-level CAPs through a content analysis of plan documents and 
publically available information about planning and implementation processes on state 
websites. Broadly speaking, the content analysis involved four major themes: 1) General 
information about the CAP and its development and adoption processes; 2) CAP GHG 
emissions mitigation potential claimed to be achievable through its goals, array of policies, 
mitigation targets, and adherence to any regional initiative; 3) Implementation provisions or 
conditions that have been suggested by the literature to be linked to successful 
implementation, such as identification of funding sources and agencies responsible for 
implementation; and 4) Implementation mechanisms, such as voluntary programs, financial 
incentives, carbon tax or cap-and-trade, recommended and employed by the CAP to reach 
goals and/or targets. 
The CAP evaluation framework used for this study was developed in three steps: 1) a 
preliminary evaluation framework was derived from the literature on plan evaluation and 
principles of sub-national climate action planning; 2) the preliminary framework was then 
validated through three in-depth interviews with climate action planning experts; and  3) it 
was tested and refined through double coding four plans in two stages—double-coding two 
plans to test the reliability of the coding instrument and making necessary changes for the 
clarity of questions; immediately followed by double-coding two additional plans to assure 
consistency in coding throughout the coding process. The framework includes four major 
elements as discussed below and presented in Figure 1. 

Figure 1. CAP Evaluation Framework 
A. CAP Development Procedure and Foundations
The first element focuses on three main qualities of the planning process: 1) timing (when):
when was the plan developed, adopted and updated; 2) stakeholder involvement (who):
a) what agencies and organizations were engaged in the development of the CAP?, b) what
entities provided leadership, facilitation, funding and technical support, and c) procedures
through which input was received from entities representing government, industry,
nongovernmental organizations, academia and the public; and 3) development process
(how): what techniques were used to develop a plan and select specific policy
recommendations.
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B. Goal Setting, Policy Coverage and Regional Coordination
The second element deals with four key dimensions of CAPs: 1) targets: what are the
nearest-term, intermediate and ultimate targets; 2) policy coverage and sectoral goals: what
emission sectors have been considered, and what goals have been set for each sector;
3) uncertainties: whether uncertainties in Business as Usual (BAU) emissions and impacts of
policies have been considered, and what measures or analyses have been used to take
uncertainties into account; and 4) regional coordination: which of the multi-state climate
initiatives (if any) has the state participated in.
C. Implementation Provisions and Conditions
The third element assesses conditions linked to implementation success, according to the
evaluation literature. These provisions and conditions are: 1) implementation plan; 2) roles
and responsibilities; 3) funding and cost of policy measures; 4) specification and analysis of
externalities or co-benefits of each action or the entire CAP;  5) identification and analysis of
risks of inaction; and 6) selection and prioritization of policy measures.
D. Implementation Mechanisms and Monitoring Results
The final element of the CAP evaluation framework is implementation mechanisms
recommended or employed by the CAP to reach its goals and targets. In contrast to the
previous element that solely relies on the content of the CAP to assess its implementation
potential, this step also includes an analysis of other available evidence regarding the
implementation of the plan. More specifically, evidence of CAP implementation or the lack
thereof was found through searching the websites of governmental agencies or other
organizations and entities that have either developed or published the CAP or are identified
in the CAP as the responsible entity for implementation. This information was then
crosschecked with state-specific data available through U.S. EPA, C2ES and the Center for
Climate Strategies websites.
Implementation is defined as specific commitments made by the state to carry out policy
actions recommended by the CAP, such as legislation to mitigate climate change.
Implementation mechanisms are means, measures and techniques through which the state
plans to reach CAP targets or goals. These include: voluntary and negotiated agreements;
technical assistance, financial incentives; targeted spending (e.g., on public transportation);
codes and standards; cap and trade; carbon tax; pilots and demos; information, education
and outreach; research and development; emissions reporting and disclosure; and any
hybrid combination of these mechanisms. In addition to implementation evidence, this step
includes examining methods used to monitor and evaluate CAP implementation, such as
progress reports, and plan and emissions inventory updates.
Once I completed the CAP evaluation form for each state, I then organized the collected data
into four tables. The analysis of these tables revealed that while state CAPs vary in the
details of their processes, components and characteristics, they can be classified into six
major CAP types. These 6 types were not predefined; instead, they emerged from the
analysis of collected qualitative data. The CAP types were used as an input to the regression
model of the second phase. CAP categories are based on two important variables: targets
and implementation. The findings section explains in detail what these categories are. There
were several reasons to focus on these two variables. First, there is a gap in the literature
about the relationship between targets, implementation and emissions mitigation. Second,
the plan evaluation literature stresses the importance of goal-setting (i.e. targets) and
implementation (see, for example, Baer, 1997; and Berke and Godschalk, 2009). Third,
interviews with experts in the field indicate that targets are important as they serve as “the
starting point,” “the vision,” “a motivational factor,” “guide to achieving the objectives” and “[a]
link between scientific [mitigation] requirements and planning.” Implementation, on the other
hand, is “extremely” important because “the plan is not the end goal, but a way to actually
achieve the emissions reductions,” and “[implementation is] the area that almost every place
falls down on.” Finally, comparing targets and implementation is realistically achievable,
whereas details about the CAPs (e.g. the specific combination of policy packages) and
planning processes (e.g. rigor of stakeholder engagement) cannot be practically reduced to
simplified yet valid categories.
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2.2 Phase 2: State-level CAPs and Energy-Related Carbon Dioxide Emissions  
The second phase builds upon the data and analysis of the first phase. After assigning each 
state a CAP category based on the rigor of targets and stringency of implementation, I used 
a panel regression model to isolate and assess the impact of state level CAPs on carbon 
emissions. The regression coefficients, if statistically significant, show a reduction in per 
capita energy-related CO2 emissions, holding all other variables constant. The specific 
regression model that I have used is random-effects Generalized Least Squares (GLS) 
regression model for panel (time-series) data. This model is appropriate when there is 
reason to believe that differences across entities have some influence on the dependent 
variable. Random-effects GLS model is suitable in this case because specific characteristics 
of states are most likely related to their energy-related CO2 emissions. Another advantage of 
this model is that one can include time-invariant variables, such as geographic location.  
The panel regression model includes 48 continental states and years 1990 to 2013, yielding 
a dataset of 1,104 observations. I excluded Alaska, Hawaii and Washington, DC due to lack 
of data for a number of independent variables and uniqueness of circumstances of these 
entities. Year 1990 was selected because it is the most common baseline year adopted by 
state level CAPs. This is because the Kyoto Protocol used 1990 as its base year, and 
because most states adopted the Kyoto goal or its revised versions, they also picked 1990 
as their baseline year (Wheeler, 2008). Table 1 lists the dependent and independent 
variables as well as variable explanations, expected sign of regression, and data sources. 
The dependent variable measure is derived from EIA State Energy Data System (SEDS) that 
is annual time-series data extending back to 1960. Emission estimates are based on energy 
consumption data from EIA's State Energy Consumption, Price, and Expenditure Estimates 
(SEDS). The dataset includes energy-related emissions for five energy-use sectors (i.e. 
transportation, residential, commercial, industrial, and electric power) and emissions from all 
sectors combined.  
Several changes were made to the combined emissions to develop an appropriate 
dependent variable. First, I divided emissions by population to obtain per capita emissions. 
By doing so, I normalized emissions between small and large states and controlled for 
possible effect of population increase or decrease (e.g. in-migration vs. out-migration) on 
emissions. Second, I calculated change in emissions as a measure of progress towards 
emissions reductions. The change was calculated compared to most popular baseline year 
emissions (i.e. year 1990) because the baseline year is what plans compare their progress 
with. Furthermore, this controls for the effect of historic dependency on coal for producing 
electricity (coal-fired power plants). If I were to use emissions as opposed to change in 
emissions, I would have to control for differences in initial energy endowments (e.g. coal-fired 
power plants, hydroelectric power, and nuclear power).  
The model involves a number of independent variables to explain part of changes in 
emissions. I am particularly interested in the potential impacts of climate action plans, their 
targets and implementation on emission changes. I treated state level CAPs--categorized 
into 6 groups--as a nominal variable. Thus, the model compares each category to a No-CAP 
alternative. I assigned the appropriate CAP category to each state the year the plan was 
adopted. Therefore, the model also compares each state before and after the adoption of the 
plan.  
Another independent variable that attracts planners’ interest is urban compactness as 
opposed to sprawled development. There is considerable evidence in the planning literature 
that sprawl is linked to higher levels of emissions when compared to a more compact 
development pattern (see for example, Ewing, Bartholomew, Winkelman, Walters, & Chen, 
2008, pp. 107–111; Ewing & Rong, 2008; Glaeser & Kahn, 2008; and Randolph & Masters, 
2008, among others). My compactness variable is derived from a multi-factor sprawl index 
published by the Metropolitan Research Center at the University of Utah in April 2014 and 
later in the year by Smart Growth America. This research is an update and refinement of a 
sprawl measure released in 2002. Using the refined method of 2014, sprawl indices are 
calculated for years 2000 and 2010. The average compactness score is 100, and greater 
values indicate that an area is more compact. I used the county-level sprawl indices to 
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compute average state-level compactness for years 2000 and 2010. I interpolated sprawl 
indices for the missing years. Because sprawl indices changed slightly between 2000 and 
2010 (with the same most compact, most sprawled or average areas in both years), linear 
interpolation is an appropriate method.  

Variable Explanation Expected Sign of 
Regression Coefficient 

Source & Date 
Downloaded 

Change in 
emissions per 
million persons (DV) 

Energy CO2 emissions for current year 
minus same for 1990 

Not applicable U.S. Energy Information 
Administration 

Climate action 
planning (CAP 
Types) 

Categorical variable for state climate 
action planning efforts  

Negative, since climate action 
planning is meant to reduce 
emissions through a wide 
array of policy options and 
increasing awareness 

U.S. Environmental 
Protection Agency (EPA) 
list of states with CAPs; 
and  
Data collected through 
Phase 1 of this study  

Change in 
unemployment rate 

Unemployment rate (%) for current 
year minus same for previous year 

Negative, due to decreased 
economic activity, and by 
extension, emissions  

Bureau of Labor Statistics 
(BLS) 

Change in per 
capita income 

Per capita income for current year 
minus same for previous year 

Positive, since states with 
higher income tend to 
consume more energy 

Bureau of Economic 
Analysis (BEA) 

Change in regional 
energy prices 

Change in regional energy prices for 
current year minus same for previous 
year 

Negative, since higher prices 
reduce consumption 

Bureau of Labor 
Statistics. Consumer 
price indices program. 

Democratic 
presidential vote % 

% of vote for Democratic presidential 
candidate in nearest election  

Negative, since states with 
higher percentage of 
democratic vote tend to be 
more concerned about the 
environment 

Presidential Elections 
Data extracted from UC 
Santa Barbara’s The 
American Presidency 
Project 

Heating degree 
days (HDDs) 

Annual heating degree days weighted 
by population as a measure of heating 
energy demand 

Positive, since greater 
number of HDDs means 
greater demand for energy 

National Climatic Data 
Center 

Cooling degree 
days (CDDs) 

Annual heating degree days weighted 
by population as a measure of cooling 
energy demand 

Positive, since greater 
number of CDDs means 
greater demand for energy 

National Climatic Data 
Center 

Change in percent 
GDP from carbon-
intensive 
manufacturing 
industries 

GDP from carbon-intensive 
manufacturing divided by the size of 
the economy for current year minus 
same for previous year 

Positive, since states with 
larger share of carbon-
intensive industries relative to 
the size of their economy 
tend to consume more 
energy 

Bureau of Economic 
Analysis (BEA) NAICS 

Change in percent 
GDP from carbon-
intensive non-
manufacturing 
industries  

GDP from carbon-intensive 
manufacturing divided by the size of 
the economy for current year minus 
same for previous year 

Positive, since states with 
larger share of carbon-
intensive industries relative to 
the size of their economy 
tend to consume more 
energy 

Bureau of Economic 
Analysis (BEA) NAICS 

Compactness index State level average compactness 
calculated from county level composite 
sprawl score that considers density, 
land use, activity centering and street 
connectivity 

Negative, since urban 
compactness reduces VMT 
and thus transportation 
emissions  

Smart Growth America  
Measuring Sprawl 2014 

Interstate energy 
trades 

Controls for the effect of interstate 
electricity trades by creating a credit for 
electricity exporting states and debit for 
importing states  

Positive, since energy 
exporting states emit carbon 
for producing electricity  

U.S. EIA 

Regions Regions as defined by BLS consumer 
energy price indices 

-- Bureau of Labor Statistics 
(BLS)  

Table 1. Variables 

It is also important to control for other variables that can potentially be correlated with the 
dependent variable, and thus, can provide a plausible alternative explanation for reductions 
in emissions. Change in energy prices, unemployment, income, and industrial mix are the 
most important of these variables. The logic behind including these variables comes from the 
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potential relationship between the economy and changes in emissions. Explanation of these 
variables are provided in table 1, but two of them require further clarification. Following 
Drummond (2010) I used change in regional energy prices as opposed to state-level energy 
prices because change in energy prices is one of the major effects of CAP implementation. If 
I were to use change in state-level energy prices, this could have dramatically 
underestimated the impact of the CAPs. One limitation of this method, however, is the 
potential autocorrelation problem. I controlled this effect by adding the regions--where the 
states were assigned to in the regional consumer energy prices dataset--to the model. 
Regions are also considered geographic variables, and therefore also control for the 
potential relationship between location and emission changes.  
Change in industrial mix is another variable that can potentially impact emission changes. 
For example, a shift in industrial output from energy- or carbon-intensive products (e.g. steel) 
to low-energy products (e.g. computer equipment) can result in emissions reductions. It is 
very difficult, if not impossible, to track industries within states to know whether a switch in 
industrial output is responsible for emissions changes. However, it is possible to measure the 
dependency of a state’s economy on carbon-intensive industries and its changes over time. 
To control for potential effects of industrial mix changes, I calculated change in percent 
Gross Domestic Product (GDP) from carbon intensive industries. I included two variables 
related to change in industrial mix in my model: change in percent GDP from carbon-
intensive manufacturing and non-manufacturing industries. Generally, carbon intensive 
industries emit large amounts of GHGs per unit of good produced, and their energy costs are 
a large portion of their total costs (Zabin, Buffa, & Scholl, 2009). According to the most recent 
U.S. EPA inventory of GHGs, which is based on an analysis of EIA energy consumption 
data, several industrial activities consume a lot of energy and emit large amounts of GHGs. 
Within manufacturing activities, the most carbon-intensive industries are: Petroleum 
refineries; primary metals (e.g. iron, steel, and aluminum); chemicals; pulp and Paper; 
nonmetallic mineral products (e.g. cement and glass); and food (EPA 430-R-15-004, 2015; 
Zabin, Buffa, & Scholl, 2009). Among non-manufacturing industries, construction, mining, 
and agriculture are considered energy and carbon-intensive (EPA 430-R-15-004, 2015).  
In my models, I also included two climatic variables: heating degree days and cooling degree 
days that show heating or cooling fuel demand on a state-wide basis. The logic behind 
including these two variables is that greater number of heating or cooling degree days result 
in greater demand for energy consumption.  
Lastly, I controlled for the effect of interstate electricity trade. In most states, electric power 
generation is the largest source of CO2 emissions from fossil fuel combustion. Some states 
are net exporters of electricity, whereas others are net importers of electricity. One way to 
account for the effect of interstate electricity trades is by constructing interstate carbon 
credits and debits and calculating an indicator of the full carbon effects of a state’s electricity 
consumption by adding or subtracting emissions with traded electricity. Jiusto (2005) has 
offered a complex method to deal with carbon emissions from cross-border power flows that 
has been used for this research.  

3. Findings

3.1 Phase I Findings: CAP Types 
Broadly speaking, there are two major types of CAPs based on targets: 1) CAPs that set a 
GHG emissions reduction target—often following an executive order from state governor that 
sets such targets or appoints a climate change sub-cabinet or advisory group to do so; and 
2) CAPs that do not set any emissions reduction target. The vast majority of state level CAPs
(30 out of 32) set at least one target for GHG emissions reduction within their jurisdiction;
however, sometimes the targets are tied to multi-state climate change planning
commitments. For example, the states that partnered in The Western Climate Initiative
(WCI), Midwest Greenhouse Gas Reduction Accord (MGGRA) and Pacific Coast
Collaborative (PCC), to name a few, agreed to collectively set a regional emissions target.
This resolution is either based on targets originally established by participating states or
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otherwise are reflected in state level plans, with states proposing to either meet or exceed 
the regional target. Several states have also chosen to join such multi-state initiatives as 
observers. Observer states often set matching or comparable reduction targets, but normally 
do not commit to the implementation mechanism set by the regional initiative—such as a 
regional cap-and-trade program.  
State CAPs have set targets that may be single-step, two-step or multiple-step. Typically, 
CAPs with two- or multiple-step targets set a long-term goal to be reached by 2050 with a 
midterm target to be achieved by 2020 or 2025.  2050 marks the middle of the century; it is a 
date often used—in addition to the end of century mark--in scientific scenario analyses to 
illustrate the impacts of climate change and/or define necessary reductions to possibly avoid 
the most catastrophic impacts. A number of states also set interim target(s)--to help them 
make progress towards the midterm target. For example, New Hampshire sets a midterm 
goal of reducing emissions 20% below 1990 levels by 2025 and specifies five interim targets 
to reach the 2025 goal. Following the Kyoto Protocol, the most common baseline year is 
1990 for state level CAPs, with some states setting emissions of the year 2000, 2005 and 
2006 as their baseline. Thus, the first step commonly involves either going back to 1990 
emissions levels or lower than that (5%, 10% or 20% lower).  
I define long-term ambitious target as: aiming at or close to scientific requirements for 
emission reductions in the United States by mid-century as interpreted by the CAPs. It is 
important to note that scientific requirements vary based on different targets for stabilization 
of atmospheric GHG concentrations. In other words, emission allowances for all 
industrialized nations (including the U.S.) are different for various GHG concentration levels. 
Therefore, scientists have developed several scenarios for stabilization levels and mitigation 
requirements. Gupta et al.’s (2007) systematic analysis of the literature suggests that under 
low and medium stabilization levels, developed nations would need to cut their emissions 
substantially (i.e. 40% to 95% below 1990 levels)--even if developing nations achieve 
significant reductions. Nonetheless, virtually all states with an ambitious target have 
interpreted scientific requirements for emission reductions as approximately 75% to 85% 
below 1990 levels in the long run (around 2050).  
A short-term target, on the other hand, does not meet the requirements of a long-term 
ambitious target. A short-term target does not preclude a state from adopting rigorous policy 
measures or developing an ambitious target in the future. Yet, in and of itself a short-term 
target is insufficient to guide the state emissions reduction efforts in the long run to meet the 
scientific requirements. In other words, a short-term target lacks a long-term vision. 
Additionally, since state level short-term targets tend to be low, having a short-term target 
only can imply elimination of rigorous policy options from consideration. For instance, South 
Carolina sets a target to reduce emissions to 5% below 1990 levels by 2020; no long-term 
goal is set.  
In addition to the targets, CAPs differ in terms of the stringency of their implementation. I 
classified a CAP in the “strong evidence of rigorous implementation” group if: there is 
stringent state level legislation governing the implementation of the CAP with lead or other 
responsible agencies identified and clear monitoring and evaluation mechanism, or 
otherwise, there is evidence of extensive programmatic interventions with progress toward 
goals clearly documented in some type of a progress report, implementation plan, updated 
inventory or online tool. I classified a CAP in the “some evidence of implementation” group if: 
there is some evidence of early actions or programmatic interventions; yet, there is evidence 
of stopped funding, discontinued or sporadic climate council or advisory group meetings or 
documents clearly showing that the state is not on track to reach its goals although some 
programs have been implemented. I classified a CAP in the “no or limited implementation” 
group if: I found no evidence of implementation whatsoever, insufficient evidence of 
implementation, or evidence of lack of implementation—meaning that it is clearly stated on 
the relevant state agency website that the state has stopped the CAP process after its 
adoption. I considered evidence of implementation insufficient if: there were either very 
limited information provided and/or I found a few programs that seemed relevant but these 
were not tied to the CAP or its other documents whatsoever. Considering the type of CAP 
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targets and the rigor of their implementation, plans can be broadly categorized into 6 groups 
described below and illustrated in Table 2.  

CAP 
Type 

Key Identifiers States with a CAP 
(Total Analyzed: 32) Target(s) Implementation 

Type 1 No Target No or limited evidence of 
implementation 

4 CAPs: Missouri, Nevada, Ohio, Utah 

Type 2 A short-term 
target only 

No or limited evidence of 
implementation 

5 CAPs: Arkansas, Illinois, Kentucky, 
North Carolina, South Carolina 

Type 3 A long-term 
ambitious target 

No or limited evidence of 
implementation 

5 CAPs: Arizona, Iowa, Montana, 
New Mexico, Wisconsin 

Type 4 A short-term 
target only 

Evidence of some implementation 3 CAPs: Florida, Pennsylvania and Virginia 

Type 5 A long-term 
ambitious target 

Evidence of some implementation 7 CAPs: Maine, Michigan,  
New Jersey, New York, Rhode Island, 
Vermont, Washington 

Type 6 A long-term 
ambitious target 

Stronger evidence of rigorous 
implementation, monitoring and 
evaluation 

8 CAPs: California, Colorado, Connecticut, 
Maryland, Massachusetts, Minnesota,  
New Hampshire, Oregon 

Table 2. A Summary of CAP Types 

3.2 Phase 2 Findings: CAPs and Change in Energy-related Carbon Dioxide Emissions 
This section focuses on findings from the second phase of the study: Analyzing the 
relationship between state level CAPs and change in energy-related carbon dioxide 
emissions from all sectors (i.e. dependent variable). Sectors that contribute to energy-related 
carbon dioxide emissions include commercial, industrial, residential, transportation and 
electric power. Based on findings from the first phase, I examined the relationship between 
six types of CAPs and change in energy-related carbon dioxide emissions controlling for 
other economic, climatic, geographic and political variables. Table 3 provides descriptive 
statistics for the independent variables.  

Variable Mean Standard Deviation Minimum Maximum 
Cooling degree days (CDDs) 1071.74 804.68 42.00 3827.00 
Heating degree days (HDDs) 5243.83 2085.25 430.00 10810.00 
Change in % GDP from carbon-intensive manufacturing 0.00 0.01 -0.05 0.07 
Change in % GDP from carbon-intensive non-manufacturing 0.00 0.01 -0.08 0.05 
Change in regional energy prices 6.23 15.43 -45.84 34.31 
Democratic presidential vote % 0.46 0.09 0.25 0.68 
Compactness 95.07 11.24 64.29 129.03 
Change in per capita personal income 1081.94 953.06 -5781.00 7527.00 
Change in average unemployment 0.05 0.99 -2.54 5.51 
Change in interstate energy trade 1008.41 3928213.00 -25200000.00 26600000.00 

Table 3. Descriptive Statistics for Independent Variables 

My goal with this model was to explain variations in emissions with CAP types as well as a 
set of control variables. The direct way that CAPs can result in carbon emissions reduction is 
through implementation of CAP policies and measures. I collected information about 
implementation of state level CAPs in the first phase. CAP types include information about 
implementation. For example, I found evidence of rigorous implementation for type 6 CAPs. 
However, implementation is only one way that CAPs can impact carbon emissions. There 
are a number of indirect ways that CAPs can lead to reductions in carbon emissions. 
Perhaps the most important of these indirect mechanisms is the planning process. Altschuler 
argued that “planning is more important than any plan” (quoted in Baer, 1997, p. 336; and in 
Drummond, 2010, p. 416). The planning process, especially when various interest groups 
and the public are actively involved, can yield outcomes. Innes and Booher (1999) argued 
that a good consensus building process can have outcomes beyond the immediate and/or 
identifiable results at the end of the project. These outcomes, according to Innes and Booher 
(1999), can appear after the completion of the plan development process or outside its 
boundaries in the form of new collaborations, new discourses, learning that extends into the 
community, and so forth. In the case of state level CAPs, this means that the planning 
process can indirectly yield outcomes outside the boundaries of the plan in the form of other 
relevant policies or programs that reduce carbon emissions. Indeed, analyzing these indirect 
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mechanisms is beyond the scope of this study. Yet, acknowledging the possibility of these 
indirect effects can help us understand why a CAP may result in carbon emissions 
reductions even the implementation has quickly faded away after the plan development 
process, or there is no evidence of direct implementation whatsoever.  
Table 4 shows the results of the first regression model. Total number of observations are 
1,104, and the number of groups, which is the number states included in the model, is 48. 
The overall R2 is a reasonable .25, meaning that the model explains a quarter of the 
variations in state level energy related carbon emissions.  

Variables Coefficient 
CAP Type 1. No target; No or limited implementation -2.738705**
CAP Type 2. Short-term target; No or limited implementation -1.160499**
CAP Type 3. Ambitious target; No or limited implementation -0.8332563*
CAP Type 4. Short-term target; Some implementation -2.36251**
CAP Type 5. Ambitious target; Some implementation -1.546992**
CAP Type 6. Ambitious target; Rigorous implementation -1.096547**
Cooling degree days (CDDs) -0.0004712
Heating degree days (HDDs) 0.0001331 
Change in % GDP from carbon-intensive manufacturing -4.979222
Change in % GDP from carbon-intensive non-manufacturing 12.54649* 
Change in regional energy prices 0.010386 
Democratic presidential vote % 1.108312 
Compactness -0.0602424**
Change in per capita personal income 0.0002443* 
Change in average unemployment 0.1368203ø 
Change in interstate energy trade 0.000000043** 
Region-West -2.791596**
Region-South -0.8061115
Region-Northeast -0.6447329
Region-Midwest 0 
Constant 5.765357 
Number of observations=1,104   Overall R2=0.25   **P<0.01   *P<0.05   øP<0.10 

Table 4. Effects of State CAPs on Per Capita CO2 Energy Emissions 

All CAP types are statistically significant at the 0.01 level (p<.01) except for type 3 CAPs 
(long-term ambitious target, and no or limited evidence of implementation), which is 
significant at the 0.05 (p<.05) level. Coefficients are negative for all CAP types indicating 
that, in the years since 1990, all state level CAPs reduced emissions compared to the states 
without CAPs, holding all other variables constant. CAP coefficients for all groups range from 
-0.83 to -2.74. This means that, in the years since 1990, on average states with a CAP
reduced per capita emissions by about 1.79 metric tons, when compared to the states
without CAPs and controlling for other economic, climatic, geographic and political variables.
Ironically, what this model shows is that CAPs, regardless of their targets and
implementation, result in carbon emissions reduction. Nevertheless, the model does not
reveal mechanisms through which these CAPs work. In other words, the model does not
show how exactly CAPs with no or limited evidence of implementation lead to carbon
reductions. Although causal mechanisms between types 1, 2 and 3 CAPs (with no or limited
evidence of implementation) and emissions reductions are uncertain and unknown, there are
a number of possible explanations. One explanation for the statistical significance of the
relationship between all types of CAPs, including the ones with no sign of implementation
(i.e. types 1, 2 and 3), is the possibility of indirect effects of the planning process on carbon
emissions reduction. State level climate action planning is typically a complex process
involving numerous stakeholders. It is likely that these CAPs have resulted in other
environmental policy measures or programs with similar carbon reduction benefits.
Considering that most state CAPs have benefitted from fairly extensive consensus-building
processes, the possibility of indirect effects should not be disregarded.
One surprise is that type 6 and 5 CAPs, which have an ambitious long-term target and
stronger evidence of implementation, have a slightly smaller coefficient than the type 1 CAPs
with no specified emissions target and no or limited evidence of implementation. One
possible explanation is that the states with a types 6 or 5 CAP had already achieved lower
carbon emissions through other environmental policy measures with emissions reduction
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benefits, making it difficult to reduce emissions after the adoption of the CAP. Another 
possible explanation is related to a general critique of state level CAPs: low short-term 
targets (Alexander, 2016). Because of these low 2015 or 2020 targets, it is possible that 
implementation of the CAPs have not yet resulted in reductions significant enough to reveal 
potential strengths of types 6 and 5 CAPs. The effects may appear later, if these states 
continue to rigorously implement the ambitious long-term goals set by the CAPs. Ultimately, 
the reason behind these findings may simply be a lag between implementation of measures 
and appearance of results.  
Interestingly, type 4 CAPs, with a short-term target and some evidence of implementation, 
have the second largest coefficient (after type 1 CAPs). This suggests that CAPs with a 
short-term target may also be successful in reducing emissions—at least in the short run. 
Again, the possible advantage of having an ambitious long-term target may not be apparent 
yet—especially because CAPs with a stringent long-term target still have a weak near-term 
target.  
Among other variables of interest, compactness is also statistically significant at the 0.01 
level (p<.01). Its negative coefficient is indicative of an inverse relationship between 
compactness and emissions, or a positive relationship between sprawl and emissions. This 
means that the development decisions of communities can have measurable impacts on 
emissions.  
From the set of economic variables, year-to-year changes in per capita personal income and 
energy interstate trade are statistically significant at the 0.01 level (p<0.01). The positive 
coefficient of these two variables indicates that increases in per capita personal income and 
energy interstate trade are associated with greater energy related emissions. Because per 
capita personal income is a measure of personal wealth, this means that, when all other 
variables are held constant, increase in personal wealth results in greater contribution to 
emissions through increased consumption of energy. Energy interstate trade is a measure of 
interstate electricity exports and imports. For net exporters of electricity, this variable is 
positive; and for net importers, it is negative. In the process of electric power generation, 
producers of electricity emit carbon dioxide.  
Two other economic variables, percent GDP from carbon-intensive manufacturing and non-
manufacturing, are measures of dependency of a state’s economy on industries that emit 
large quantities of GHGs per unit of goods or services produced. The first of the two, percent 
GDP from carbon-intensive manufacturing is not statistically significant in explaining variation 
in per capita carbon emissions. However, the second variable--percent GDP from carbon-
intensive manufacturing--is statistically significant at the 0.05 level (p<0.05), and its 
coefficient is 12.55. Thus, a 1% increase in GDP from carbon-intensive manufacturing leads 
to an increase of 12.55 metric tons of carbon emissions per capita. This means that the 
higher the dependence of a state’s economy on the three carbon-intensive nonmanufacturing 
industries--construction, mining, and agriculture—the greater their energy-related carbon 
emissions would be, when all other variables are controlled for. From a policy perspective, 
this could also represent an opportunity for significant emissions reduction, for example, 
through encouraging the use of efficiency measures in these industries.  
The remainder of economic variables--namely changes in average regional energy prices, 
and average unemployment--are not significant at the 0.05 level. The two climatic variables--
heating degree days and cooling degree days--as measures of need for energy consumption 
to air condition buildings are not statistically significant either. Among regions, being 
geographically located in the West Region is negatively correlated with changes in per capita 
carbon emissions (p<0.01). Lastly, percent democratic vote in the nearest presidential 
elections is not statistically significant in the model.  
 
4. Conclusions and Implications for Climate Action Planning 
 
Across America, states have taken a range of approaches to mitigate greenhouse gas 
emissions within their boundaries and beyond. Findings from this study show that all types of 
CAPs, regardless of the targets and status of their implementation, result in measurable yet 
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modest reductions in carbon emissions, when a set of economic, climatic, political, and 
geographic variables are controlled for. This can be explained by the fact that climate action 
planning is a complex process, and can yield outcomes beyond implementation of policy 
measures specified in the CAP. Mechanisms such as learning that extends into the lower 
levels of government and the community as a result of the involvement of the public and 
various interest groups in the planning process, or the development of other related plans, 
policies or frameworks (with the potential to reduce emissions) that can emerge from a CAP 
process. Analysis of these mechanisms including the dynamics between CAP processes and 
indirect outcomes is beyond the scope of this study, but the findings suggest that this can be 
an interesting topic for future research. One limitation of CAP content analysis is that data 
about stakeholder processes are limited to what is provided in the plan, and there is a wide 
variation in the breadth and depth of information included in different CAPs. In-depth 
interviews with stakeholders involved in CAP processes would enhance our understanding of 
CAP dynamics beyond what is publically available through documents.  
Another limitation of the model presented in this study is that it does not include a local 
climate action variable. Municipal and community level CAPs may or may not be an 
extension of the state level CAP. In California, for example, many cities adopted a CAP due 
to a state level mandate. In Ohio, on the other hand, Cleveland and Akron adopted a CAP in 
2009, two years before the state of Ohio released its first CAP. Unlike Ohio’s CAP, 
Cleveland’s plan set two goals for GHG emissions reduction, and provides evidence of 
progress. Regardless of their relationship with the state level CAP, these local plans can be 
successful in reducing emissions. Future research can assess the potentials, effectiveness, 
strengths and weaknesses of these local CAPs. Collecting comparable monthly or annual 
emissions data at the city and metropolitan levels can provide an opportunity for evaluation 
of these CAPs.  
Currently, state CAPs with an ambitious target and evidence of implementation have not 
proven greater emissions reductions than those with a short-term target and limited evidence 
of implementation. As explained earlier, this can be due to weak short-term targets, a lag 
between implementation and results becoming visible, the possible effect of indirect CAP 
processes, and/or the difficulty of emissions reductions beyond what has already been 
achieved through other actions by the states with a type 5 or 6 CAP. This finding is another 
evidence that CAPs are very complex involving many factors, and their success in 
significantly reducing emissions can be influenced by various dynamics. It is important to 
note that the regression model presented in this study is exploratory. Better understanding of 
possible mechanisms that link CAPs to emissions reductions are needed to develop an 
improved model. 
Evidence from the content analysis of state CAPs shows that climate action is a 
heterogeneous phenomenon within various jurisdictions across the nation—ranging from no 
action at all to rigorous implementation of stringent climate regulations. This heterogeneity, in 
and of itself, irrespective of potentials and constraints of individual action taking jurisdictions, 
can be problematic and highlights the importance of federal level action. This is not only 
because of carbon leakage potential, but also due to sending mixed messages about our 
stance on climate action as a nation—which can hinder global efforts to mitigate emissions. 
Lack of strong federal leadership on climate planning has created an opportunity for 
innovative bottom-up climate action; however, this has also resulted in a patchwork of 
climate action across the nation. A robust federal leadership on climate protection can level 
the playing field for all jurisdictions, diminish possible carbon leakage to the states with 
minimal regulations, support the implementation of lower-level CAPs, and finally enhance 
chances of global cooperation against the threat of climate change.    
Lastly, we should move beyond energy efficiency measures to be able to reduce emissions 
sharply. Findings from this analysis show that CAPs are reducing energy-related carbon 
emissions in a measurable but modest amount. Continuing the current trend of emissions 
reductions is insufficient to reduce emissions dramatically to meet the long-term targets. 
Achieving greater reductions involves major technological and policy innovations as well as 
lifestyle changes. A content analysis of state CAPs shows that Transportation and Land Use 
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(TLU) targets are low compared to the sector’s contribution to total emissions (Alexander, 
2016). This suggests that we have not yet developed the tools and measures to reduce 
emissions from TLU significantly and efficiently. This is a great opportunity for planners, 
policymakers and urban scholars to develop creative solutions for smarter urban living. It is 
impossible to illustrate what future innovations will exactly entail or what can be achieved 
through major technological advancements. However, planning tools and techniques that 
involve wide stakeholder participation and scenario planning that challenges current thinking, 
can be used as a framework to create an ecosystem amenable for innovation. Through these 
techniques, various decision-making alternatives--ranging from urban development decisions 
to lifestyle choices—are converted into dynamic stories that involve “credible series of 
external forces and actors’ responses” (Peterson, Cumming, & Carpenter, 2003, p. 361). 
Additionally, these techniques can provide a forum for not only policy creation but policy 
implementation and evaluation. Stakeholders involved in the visioning process are likely to 
find that some outcomes or processes represent a future or a situation that is more desirable 
than others. And then the question is: how do we get from the present to the desired 
situation. The excitement about climate action planning simply begins there. 
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1. Introduction

The State of Qatar lies between latitudes `27 24ࣙ and `10 26ࣙ north of the equator and longitudes `45
50ࣙ and `40 51ࣙ east Greenwich line. Qatar is a peninsula situated in the middle of the west coast of the 
Arabian Gulf and extends northward into the Arabian Gulf. (MDP&S, 2017)Qatar is about 160 km in length 
from the south to the far north and about 89 km in width from east to west. Its total area is about 11,627 
square kilometers. (MDP&S, 2017)Most of Qatar is a flat and rocky, sandy plain. Low hills punctuate the 
landscape, west and central, with massive sand dunes in the southeast.  

The climate of Qatar is of a desert nature with high temperatures especially in the summer. The mean 
high temperatures in the summer are characterized with a relatively high humidity, especially in coastal 
areas. Winter in Qatar is warm in general with a drop in temperatures to low levels from time to time. 
Qatar suffers from scarcity of rainfall throughout the year. (MDP&S, 2017) 

In the last 30 years Qatar has seen immense growth in industry, population and urban settlements. This 
has been driven by the oil and natural gas reserves that have been developed, contributing to one of the 
highest per capita Gross Domestic Product (GDP) in the world (Forbes, 2012). In response to this growth, a 
number of documents have been developed to guide and manage the impacts associated with these 
changes, including: 

ͻ Qatar National Vision 2030 (QNV 2030)

ͻ Qatar National Development Strategy 2011-2016 (QNDS 2011-2016)

ͻ Qatar National Masterplan (QNMP)

Qatar National Vision QNV 2030 has paid a special attention to the environmental theme, which is 
unparalleled in many Middle Eastern countries, and has dealt with the environmental development pillar 
on an equal footing with the rest of QNV four pillars; human development, social development and 
economic development. 

Recent studies in the region reveal that the urban development and the economic growth in Qatar will 
be adversely affected by the impacts of climate change in near future. The 2009 report of the Arab Forum 
for Environment and Development on the Impact of Climate Change on Arab Countries (AFED, 2009) reveal 
that Qatar will be subject to high risk of inundation of its coastal areas, due to predicted Sea Level Rise (SLR) 
ŝŶ� ƚŚĞ� �ƌĂďŝĂŶ� 'ƵůĨ �͘ YĂƚĂƌ͛Ɛ� ŐĞŽŐƌĂƉŚǇ� ĐŽŶƐŝƐƚƐ� ŽĨ� Ă� ƌĞůĂƚŝǀĞůǇ� ĨůĂƚ� ƚĞƌƌĂŝŶ� ĂŶĚ� ĂƐ� ƐƵĐŚ͕� ƚŚĞ� ŝŶƵŶĚĂƚŝŽŶ� ŽĨ the 
coastal areas stretches into its vast urban development, posing risks to life and causing significant property 
damages. Another study conducted by Qatar University in collaboration with the University of Portland, 
USA identified a large section of the urban settlements in Qatar that will be subjected to Heat Island Effect 
(HIE)(1) from climate change impacts, meaning extended period of relatively high temperature in certain 
areas, causing elevated level of discomfort, diseases and health issues. In terms of Green House Gas (GHG) 

1 Heat Island Effect :describes built up areas that are hotter than nearby rural areas (USEPA, 2016). 
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emission from all the relevant activities, including urban development, Qatar has the highest per capita 
emission in the world. Whilst the total volume of emission has not been considered significant on a global 
scale, the highest per capita emission poses a leadership challenge for countrǇ͛Ɛ leaders, as Qatar is a 
signatory to international protocols to reduce its GHS emission. 

A number of studies and initiatives addressing climate change have been undertaken by the community 
ĂŶĚ� ƉƌŝǀĂƚĞ� ĞŶƚŝƚŝĞƐ� ŝŶ� YĂƚĂƌ͘� &Žƌ� ĞǆĂŵƉůĞ͕� ͚�� ĐůŝŵĂƚĞ� ĐŚĂŶŐĞ� ĂŶĚ� ƚĞŵƉĞƌĂƚƵƌĞ� ǁĂƌŶŝŶŐ� ŝŶ� YĂƚĂƌ͛� ƐƚƵĚǇ� ǁĂƐ�
ƵŶĚĞƌƚĂŬĞŶ� ďǇ� YĂƚĂƌ� hŶŝǀĞƌƐŝƚǇ͛Ɛ� ^ŽĐŝĂů� ĂŶĚ� �ĐŽŶŽŵŝĐ� ^ƵƌǀĞǇ� ZĞƐĞĂƌĐŚ� /ŶƐƚŝƚƵƚĞ� ;^�^Z/Ϳ͘� &ƌŽŵ� ƚŚĞ� ĚŝĨĨĞƌĞŶƚ�
studies and initiatives, it can be summarized that there is a general acknowledgement and understanding of 
climate change and its effects in Qatar by its citizens and commercial entities. However, knowledge of 
certain impacts and how they may be mitigated seems limited. 

Following the lead of the Qatar National Vision (QNV2030) and the Qatar National Development 
Framework (QNDF) a strategic spatial land use framework of the Qatar National Master Plan (QNMP), the 
Ministry of Municipality and Environment (MME) in 2018 has developed its Climate Change Strategy (CCS) 
for the Urban Planning and Development Sector for the state of Qatar.  

The primary objective of the Climate Change Strategy is to address how urban planning and urban 
development can be managed effectively to reduce the impact of climate change. The focus on urban 
planning and development is achieved by concentrating on aspects directly or indirectly related to spatial 
land use in Qatar. Four key sectors that the strategy focuses on are: (i) adaptation to the risks of Sea Level 
Rise (SLR), (ii) reduction of Heat Island Effect (HIE), (iii) reduction of GHG emission and (iv) ensuring relevant 
emergency management systems are in place to avoid risks on life and properties. 

The paper highlights the methodology and the process for developing the strategy with necessary 
actions and recommendations to reduce the impacts of climate change in the urban planning and 
development sector in Qatar. It also lays out a plan to progressively implement the proposed actions. 
 

2. Climate change impacts in Qatar 

It is a global phenomenon that climate change would have issues such as sea level rise and coastal 
flooding, temperature rise and Greenhouse gas (GHG) emissions affecting the development and 
infrastructures.  

2.1  Sea level rise and flooding 

All human settlements are either in or near the coastal areas, similarly,  YĂƚĂƌ͛Ɛ� ŵĂũŽƌ� ƉŽƉƵůĂƚŝŽŶ�
centers and urban expansion also lie near the coastal areas. Therefore,  YĂƚĂƌ͛Ɛ� ƉŽƉƵůĂƚŝŽŶ� is vulnerable 
due to the sea level rise. Currently, the data shows that the mean sea level at Qatar is already at an 
increasing rate of approximately 1.5 mm/year in Doha which is the capital city of Qatar. Within the Middle 
East and North Africa (MENA) countries, Qatar is the most vulnerable to sea level rise and associated 
flooding, as a 1m rise in sea level would affect about 3% of its area, while a 3m rise would affect 8% 
(UNDP,2010). The critical issue here is all these affected areas are within the current urban settlement 
zones that comprise approx. 8.5% of the total area of Qatar. 

Climate change is almost certain to result in both higher sea levels and an increase in the frequency or 
magnitude of coastal flooding due to extreme weather events. Qatar currently receives a minimal quantity 
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of rain at approximately 80 mm per year, with the majority falling in the winter months. In any case, rainfall 
is increasingly likely to arrive as short, intense events, with an increased likelihood of flash floods. 

DƵĐŚ� ŽĨ� YĂƚĂƌ͛Ɛ� ůĂŶĚ� ĂƌĞĂ� ŝƐ� ůŽǁ� ůǇŝŶŐ� ĂŶĚ� ǀƵůŶĞƌĂďůĞ͕� ŝŶĐůƵĚŝŶŐ� ƉĂƌƚƐ� ŽĨ� ƐĞǀĞƌĂů� ŵƵŶŝĐŝƉĂůŝƚŝĞƐ and 
notably some critical public facilities e.g., major hospitals and police stations in Doha. The highest point in 
Qatar is only 103 m above sea level (Figure 1) and is relatively flat along the coast with relief increasing to 
the southwest. Urban and industrial development in Qatar has been concentrated in the low-lying coastal 
areas. As large tracts of land have also been reclaimed in the past 30 years, it is more likely to have 
increased coastal flooding from the sea level rise. The idea is that the risks and cost of flood damage can be 
reduced through planning by a range of methods through: 

x Implementing appropriate planning regulations to guide the development in order to reduce
flood risks from SLR

x Installing strategically located flood defenses
x Planning for future development away from flood-prone/flood-risk areas
x Including flood-resilient features in future designs

Figure 1 :The highest point in Qatar is only 103 m above sea level 

Source : MME (2017). P. 2016/2: Climate Change Strategy for the Urban Planning and Urban Development Sector in Qatar. 
Stage 3: Situation Analysis Report. GHD Pty. Ltd. 
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Figure 2 :figure showing the vulnerable areas from Sea Level Rise (SLR)/ Projected coastal flooding of Doha area by 2100 

Source : Ministry of Municipality and Urban Planning (2014a) Integrated Coastal Zone Management Plan for the State of 
Qatar: Climate change and sea level rise study, Ref: MA 2.1. Dated 17 May 2014. 

2.2  Increased Temperature 

The International Panel for Climate Change (IPCC) expects temperatures in the Middle Eastern 
countries (including Qatar) to rise by about 2°C in the next 15-20 years, and by more than 4 °C by the end of 
the century.  Recent modelling work reported in Nature Climate Change suggests that: 

͞�Ǉ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ĐĞŶƚƵƌǇ͕�ĂŶŶƵĂů�ǁĞƚ�ďƵůď�ƚĞŵƉĞƌĂƚƵƌĞƐ�ŝŶ��ŽŚĂ�ǁŝůů�ĞǆĐĞĞĚ�ϯϱΣ��ƐĞǀĞƌĂů�ƚŝŵĞƐ�ŝŶ�ƚŚĞ�ϯϬ�
years, and the present-day 95th percentile summer (July, August, and September) event becomes approximately a 

ŶŽƌŵĂů�ƐƵŵŵĞƌ�ĚĂǇ͘͟(IPCC, 2001a) 

35°C is the threshold wet bulb temperature beyond which any exposure for more than six hours would 
be intolerable for most humans, resulting in hyperthermia which becomes a medical emergency requiring 
immediate treatment to prevent disability or death. In the current climate, the wet bulb temperature rarely 
exceeds 31°C. Figure 2 represents an annual temperature profile between 1962-2013 showing the 
minimum, maximum, mean and the highest recorded temperatures. 

In urban areas, increasing temperatures will be exacerbated by ͞heat island effect͟ and the key factors 
leading to the heat island effect include: 

x Population density: Higher density corresponds to more heat (although not everywhere) 
x Tower blocks with glassed outer walls  
x Percentage of impervious surfaces 
x Industrial activity 
x Vehicular activity 
x Increased frequencies of heat waves 

Factors that may aid in reducing the heat island effect for future developments include:  

x Parks, green areas, and water features for reducing temperatures ʹ this is the most consistently 
considered factor. 
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x Wind flow management/ urban ventilation ʹ consideration of urban design/planning for spaces
that allow wind to flow through, especially coastal wind as this is cooler than the adjacent land
areas.

x Environmental friendly city/neighborhood layouts ʹ i.e. breaks between areas of the city
through green/ shaded areas.

x Reduction of large impervious areas, particularly outdoor parking areas and wide roads with
photovoltaic pavements

x Reducing traffic levels.
x Technical approaches like roof coatings, green walls, roof gardens, etc

8 Sep 14, 1pm 

12 May 15, 7pm 

15 May 15, 1pm 
Figure 3 :Heat Island Map generated for Doha (left) with comparison of actual heat island measurements (right) 

Source: NPRP research (#5-074-5-015) granted by QNRF 

Figure 4 : The maximum, minimum, and mean temperatures in Qatar over the long-term period from 1962ʹ2013 . 

Source: Qatar Meteorology Department, 2016 
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2.3 Increased Green House Gas (GHG) Emission 

According to the United Nations Climate Change Secretariat (UNFCC, 2015), Qatar has the highest per-
person CO2 emissions in the world.  Based on available data from Kahramaa (utility provider) and publicly 
available national greenhouse gas emissions inventory for Qatar, a baseline per capita GHG emissions of 
14.7 metric tons CO2e (CO2 equivalent) is estimated.  

The total baseline per capita GHG emissions include water and power (72%), transportation (18%), 
waste management and treatment (9%), and domestic use (1%). Approximately 90 % of the GHG emissions 
result from water and power consumption and transportation. Utility consumption data for commercial 
facilities/operations such as restaurants, hospitals, malls, etc. are not readily available.  

 
Figure �ϱ  : Baseline GHG emissions by zone 

Source : MME (2017). P. 2016/2: Climate Change Strategy for the Urban Planning and Urban Development Sector in 
Qatar. Stage 3: Situation Analysis Report. GHD Pty. Ltd. 
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3. �ůŝŵĂƚĞ��ŚĂŶŐĞ��ŚĂůůĞŶŐĞƐ�ĨŽƌ�YĂƚĂƌ͛Ɛ�hƌďĂŶ�WůĂŶŶŝŶŐ�ĂŶĚ��ĞǀĞůŽƉŵĞŶƚ�^ĞĐƚŽƌ

The Qatar National Vision 2030 aims to Transforming Qatar into a developed country by 2030, given
that Qatar has the highest GDP in the world, capable of sustaining its own development and providing for a 
high standard of living for all its people for generations to come (GSDP, 2008). 

This is a high level document for Qatar identifying a range of challenges it seeks to manage and address 
by the year 2030. It also provides roadmaps on development trends of Qatar by 2030.   

There are challenges relevant to the Climate change. The aspects and relevance of these challenges to 
the Climate Change are detailed in Table 1 below: 

Challenge Aspect Relevance to CC 

The needs of this 
generation and the needs 
of future generations 

This challenge identifies that continued 
dependence on hydrocarbons without 
ĚĞǀĞůŽƉŝŶŐ� ŽƚŚĞƌ� ͚ƐŽƵƌĐĞƐ� ŽĨ� ƌĞŶĞǁĂďůĞ�
ǁĞĂůƚŚ͛� ĐŽƵůĚ� ďĞ� ĚĞƚƌŝŵĞŶƚĂů� ƚŽ� YĂƚĂƌŝ�
society as hydrocarbons are a finite 
resource. 

Utilizing hydrocarbons and associated 
GHG will influence the proposed 
mitigation and adaptation relating to land 
use planning. 

Managed growth and 
uncontrolled expansion 

Stress from rapid and/or uncontrolled 
growth can lead to financial vulnerabilities, 
environmental damage and widening social 
gaps and stresses. 

Shows the value of planning and implies 
that the uncontrolled/ unplanned urban 
expansion is detrimental to the 
environment. 

Economic growth, social 
development and 
environmental 
management 

Acknowledges that development is likely to 
have a negative impact on the environment 
but states that development should be 
compatible with protecting and conserving 
the environment. If an environmental cost 
is identified from economic development, it 
ƐŚŽƵůĚ� ďĞ� ͞ĐŽŵƉĞŶƐĂƚĞĚ� ǁŝƚŚ� ŝŶǀĞƐƚŵĞŶƚƐ�
in technologies that help improve the 
ĞŶǀŝƌŽŶŵĞŶƚ͟� ;'^�W͕� ϮϬϬϴͿ͘ 

Introduces the concept of compensation 
in spatial land planning and development. 
Places the economy before the 
environment, in some circumstances. 

Table 1 :  QNV challenges relevant to the Climate change 

Source : MME (2017). P. 2016/2: Climate Change Strategy for the Urban Planning and Urban Development Sector in 
Qatar. Stage 2: Data and information collection and assessment Report. GHD Pty. Ltd. 

The main challenges relating to Climate Change for Qatar is the development pressures for FIFA 2022 and 
massive infrastructure development while the ratification status on Climate Change convention that was in 
place since 1996 as part of the Kyoto Protocol and came into force since April 2005.  Amendments to the 
Kyoto Protocol (https://unfccc.int/process/the-kyoto-protocol/the-doha-amendment) requires �ŽŚĂ͛Ɛ�
commitments ƚŽ� ĐŽŵƉůǇ� ǁŝƚŚ� ƐŽŵĞ� ŽĨ� ƚŚĞ� hE&���͛Ɛ� ƌĞƋƵŝƌĞŵĞŶƚƐ͘� /Ŷ� ϮϬϭϮ �͕ YĂƚĂƌ� ŚŽƐƚĞĚ� ƚŚĞ� �ŽŚĂ�
Amendment on Kyoto Protocol reassuring its commitments towards climate change. In November 2015 
[https://unfccc.int/news/qatar-submits-its-climate-action-plan-ahead-of-2015-paris-agreement], Qatar 
submitted its new climate action plan to the UNFCCC. The Intended Nationally Determined Contribution 
(INDC) was submitted to set the target and direction of how Qatar is going to address climate change.  

The commitment stated in QNDS 2011-2016 stipulates that the legacy of the FIFA 2022 must be considered 
when commissioning any projects, particularly in relation to the long- term socio-economic and 
environmental impacts. These include climate change impacts into industrial sectors to reduce CO2 
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emissions in Qatar; as well as improving governance on climate change impact of air pollution, 
environmental degradation.  

For a developing country like Qatar, since there has been INDC being submitted to UNFCCC, the 
Ministry of Municipality and Environment (Urban Planning Department) has recognized the vulnerability of 
the footprint of urban sprawls and structures being constructed and developed maybe under future threats 
from potential climate change impacts; hence the initiation of this strategy is especially tailored for the 
urban planning and development sector.  

4. Existing Climate Change Management in Qatar 

At present, there is significant lack of awareness of the potential impacts of climate change in the 
region. As such no tangible initiatives have been undertaken to initiate relevant research to ascertain 
credible assessment of the impacts. 

It should also be noted that ƚŚĞƌĞ� ŝƐ� Ă� ƐŝŐŶŝĨŝĐĂŶƚ� ŐĂƉ� ŝŶ� YĂƚĂƌ͛Ɛ� ĞǆŝƐƚŝŶŐ� ůĞŐŝƐůĂƚŝŽŶ� ĂŶĚ� ƉůĂŶŶŝŶŐ�
framework to specifically address the impacts of climate change such as sea level rise, increased flooding, 
and increased temperatures. Within the existing regulations and initiatives, there are no actionable 
measures to be implemented or supporting monitoring and review mechanisms to mitigate (if not 
eliminate) the identified climate change impacts. 

The Climate Change Strategy (CCS) for Urban Planning and Urban Development Sector in the State of 
Qatar is aiming to engage stakeholders and citizens to mitigate some of the Climate Change impacts.  

 

5. Proposed Climate Change Strategy  

The Climate Change Strategy aims at comprehensively addressing how the built environment can 
effectively mitigate against and respond to Climate Change.  

The role of the Climate Change Strategy is to:  

x Guide and influence where development takes place  
x Regulate urban planning, land uses and urban design  
x Encourage and support household and community actions that reduce risk  

Coordinate and support links between protection (disaster avoidance), disaster preparedness and post 
disaster response and rebuilding  

Develop tools to estimate and predict GHG emissions and climate change impacts from the spatial 
urban planning and urban development activities in order to explore ways to minimize emission and at the 
ƐĂŵĞ� ƚŝŵĞ� ƐƵƉƉŽƌƚ� YĂƚĂƌ͛Ɛ� ĐŽŵŵŝƚŵĞŶƚƐ� ŝŶ� ƚŚĞ� ŝŶƚĞƌŶĂƚŝŽŶĂů� ƉůĂƚĨŽƌŵƐ͘ 

 
5.1  Strategy Vision  

³Urban development in Qatar will progressively reduce average per capita greenhouse gas emissions 
and be resilient to the potential impacts from climate change´ 
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5.2  Strategy Objectives   

The strategy objectives are based on adaptation (i.e. managing the adverse impacts of current and 
potential future climate change to reduce associated risks) and mitigation (i.e. reducing the GHG emission 
to support YĂƚĂƌ͛Ɛ� ŝŶƚĞƌŶĂƚŝŽŶĂů� ĐŽŵŵŝƚŵĞŶƚƐ� ĂŶĚ� ŝƚƐ� ůĞĂĚĞƌƐŚŝƉͿ� ŽƉƉŽƌƚƵŶŝƚŝĞƐ. Table 2 categorizes the key 
objectives as per the adaptation and mitigation potentials:  

No Strategy Objectives Nature of the 
Objectives 

1. Protect members of population from effects of climate change Adaptation 
2. Reduce travel demands and improve access to public transport in new developments Mitigation 
3. Facilitate the optimal siting of solar energy installations through land use planning and 

integrate small scale solar energy generation into all new developments and major projects 
Mitigation 

4. Facilitate emergency response at the planning and building permit stage for developments 
within high risk flood and heat island affected areas 

Adaptation 

5. Design new and retrofit existing developments to be resilient against increasing sea level rise 
and associated flood events 

Adaptation 

6. Monitor GHG emission in urban developments and make information publicly available Mitigation 

7. Retain and protect sensitive ecosystems that sequester carbon Mitigation 
8 /ŶĐŽƌƉŽƌĂƚĞ� ͚'ƌĞĞŶ� �ƵŝůĚŝŶŐ͛� ŵĞĂƐƵƌĞƐ� ƚŽ� ŝŵƉƌŽǀĞ� ƚŚĞ� ĞŶĞƌŐǇ� ĂŶĚ� ǁĂƚĞƌ� ĞĨĨŝĐŝĞŶĐǇ of homes 

and businesses 
Mitigation 

9 Design the urban form to reduce the urban heat island effect and energy demand Adaptation 
Table 2 : categorizes the key objectives as per the adaptation and mitigation potentials 

5.3 Action plans 

Specific Actions have been developed for each category of key impacts, namely: 

x Responding to Sea Level Rise and Flooding
x Responding to Increasing Temperatures
x Reducing Greenhouse Gas Emissions
x Protecting Biodiversity

An example of built environment mitigation/adaptation measures for each category of impact is 
provided below:  

Responding to Sea Level Rise and Flooding

Responding to Increasing Temperatures 

Establish Vulnerable Coastal Zone to communicate
risk and regulate development  
x Utilize the 1% AEP mapping to identify the

Vulnerable Coastal Zone (VCZ)
x Develop MSDP Zoning Regulation for VCZ to

prohibit new development (with certain
exceptions)

x Update the existing and future zoning maps to
incorporate VCZ

x Continually update the 1% AEP contour as new
sea level rise projections are made available
with IPCC releases.

Improve green space in areas vulnerable to the Heat 
Island Effect  
x Utilize the finalized Qatar University UHI ongoing

study to determine areas subject to the heat
island effect and generate a hot spot map.

x Overlay the hot spot map over future zoning
maps to identify the need for any additional
publicly accessible green space. Reallocate land
use (if needed) and ensure the implementation
of the green space.

x Incorporate requirements for vegetation around
buildings.

Reducing Greenhous Gas Emissions

Protecting Biodiversity 
Create higher densities and mixed use to reduce 
travel demand  
x Require compact, mixed use development to the

densities necessary to promote public transport

Introduce buffer zones to protect sensitive 
ecosystems  
x Commission a study into appropriate buffer

zones and a need for migration corridors for
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use  
x Require development to involve a mixed use (i.e. 

medium and high density residential and non-
residential uses), with non-residential uses on 
the ground floor  

x Integrate walking, cycling and public transport 
networks into existing mega-projects  

x Implement higher residential density targets for 
new development.  

x Require new development to be sequenced, 
such that with development further from existing 
urban areas is permitted only after areas nearer 
the existing urban areas have been developed.  

4DWDU¶V�3URWHFWHG�$UHDV�DQG�PDQJURYHV�� 
x As an interim measure, prohibit development 

within 250 m of Protected Areas, mangroves, 
seagrass and coral reefs.  

x Include requirements in the MSDPs to identify 
and protect the buffer zones from any future 
development.  

x 3URYLGH� D� PLQLPXP� RI� ���� P� ZLGWK� µHVFDSH�
URXWHV¶� IURP�3URWHFWHG�$UHDV��:KHUH� WKLV� LV� QRW�
possible due to existing development, provide a 
continuous wildlife corridor that is as wide as 
possible. 

Table 3 : built environment mitigation/adaptation measures for each category of impact 

5.4 Implementation of the Strategy 

The Climate Change Strategy will be implemented by developing specific initiatives to support the 
above action plans. These initiatives include the following: 

1. Development of a ͚ƉůĂŶŶŝŶŐ� ŽǀĞƌůĂǇ� flood layer͛ that represents the areas subject to specific 
categories of risks from the SLR and increased rainfall intensity. This overlay layer will then be 
supported by a series of land use regulations. (An example of the Policies and Policy Actions 
outputs of the strategy  : Establish Vulnerable Coastal Zone (VCZ) to communicate risk and 
regulate development)  

Output from actions SL1: Establish Vulnerable Coastal Zone (VCZ) to communicate risk and regulate 
development 

Specific Actions 

SL1-1: Utilize the 1% AEP mapping to identify the Vulnerable Coastal Zone (VCZ). 
SL1-2: Develop regulations for VCZ to prohibit new development (with certain exceptions). 
SL1-3: Update the existing and future zoning maps to incorporate VCZ as an overlay. 
SL1-4: Continually update the 1% AEP contour as new sea level rise projections are made 
available with IPCC releases. 

Mechanism Overlay on existing and future Zoning maps (SL1-3) 

Implementation 
responsibility MME-UPD 

In coordination with MME-IPD (SL1-1 and SL1-4) 

Timeframe Immediate 

Resource implications Low cost (SL1-1, SL1-2) 
Medium cost (SL1-3, SL1-4) 

Performance Indicator Establishment of a VCZ 
Table 4 : Establish Vulnerable Coastal Zone to communicate risk and regulate development 

Source : MME (2017). P. 2016/2: Climate Change Strategy for the Urban Planning and Urban Development Sector in Qatar. Stage 4: 
Strategy Report. GHD Pty. Ltd. 

2. Development of specific urban design guidance and tools that will be included in the Qatar 
Urban Design Compendium (currently under development phase). These tools will propose 
with benchmark examples the best practice neighborhood and building design guidance/ 
requirements that considers climate friendly design options including conservation of 
resources, climate friendly building materials, environmentally friendly infrastructure, waste 
minimization etc. 
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3. Specific planning requirement ;ǁŝƚŚ� ƐƉĞĐŝĨŝĐ� ƚĞŵƉůĂƚĞͿ� ĨŽƌ� ƐƵďŵŝƐƐŝŽŶ� ŽĨ� Ă� ͞�ůŝŵĂƚĞ� �ŚĂŶŐĞ�
related Disaster Management Plan͟ in the event of an anticipated emergency.  

4. Tools to estimate and predict GHG emissions and reducing climate change impacts for the 
spatial urban planning and urban development activities. The proposed tools include the 
following modules: 

x Urban Planning Module  
Key function: To estimate and project GHG emissions and GHG intensity based on land 
use categories. It compares GHG emissions associated with current land use, as well as 
projected future land uses, for a particular parcel of land. It also has the capability to 
display heat island and building floor level information. 

x Building Application Module  
Key function: To estimates the GHG emissions associated with construction activities 
and materials (e.g. demolition, site preparation, and construction portion of the real 
estate development process). It is intended to be used once in the lifecycle of each 
project to evaluate the expected GHG impacts, both from emissions during the 
construction process and embodied carbon in the materials used. It has the capability 
to capture greenhouse gas emission associated with the construction process.  

x GHG Emission Tracking Module  
Key function: To collect annual CO2e emissions resulting from specific reportable 
activities undertaken by major urban emitters. This tool has the ability to capture 
greenhouse gas emissions associated with ongoing operations at a site. 

 

6. Conclusion 

x Qatar is subject to considerable risks from climate change impacts that poses significant 
threats/ hazards to life, properties, infrastructure and necessary services 

x Urban planning and development sector needs to play an important role to address the 
impacts of climate change because careful planning with regulatory instruments can 
prepare a safe and resilient spatial urban settlement. 

x Ministry of Municipality and Environment, being the urban planning legislative body in the 
State of Qatar has recognized and evaluated the risks from climate change impacts and 
proposed a comprehensive strategy supported by specific action plans and tools for 
implementing the strategy. 

x Public awareness and understanding of the climate change related risks are not that 
strong at present, hence a comprehensive education and awareness program would be 
necessary at all levels of public and private sectors including the citizens through all ages 
and educational backgrounds. The awareness would influence taking ownership of the 
issue by the general public and assist in welcoming the implementation of the strategy. 

x Current institutional and planning regime is already facing major challenges in 
implementing a recently introduced new planning regulations and planning system. The 
climate change related regulatory instruments are yet to be included in this new planning 
system and is expected to face considerable difficulties in understanding let alone 
implementing them. Stakeholder consultation at the time of developing the strategy and 
actions plans was an integral part of the project, however, because of lack of 
understanding and lack acknowledging the problem, the participation was not very 
effective. 
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x A comprehensive plan for on-the-job training is currently being planned for its execution
for all relevant internal and external stakeholders.

x The next amendment of the planning regulations that is due in less than six months would
include all the regulatory requirements of the climate change strategy.

x There will be a need for establishing an inventory to capture the GHG emission from the
land use and development activities.

x The MME management needs to demonstrate a significant leadership role in facing the
challenges posed by the climate change in Qatar and take ownership of the strategy
actions to support implementing them
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Abstract 
*LYHQ�WKH�PL[HG�LQWHUSUHWDWLRQV�RI�WKH�FRQFHSW�RI�³5HVLOLHQW�&LWLHV´��WKLV�SDSHU�FDOOV�IRr a more 
comprehensive understanding of the concept and its holistic impact on the way cities are 
designed, planned and developed. By labelled as resilient, cities should transcend the limited 
definition of the resilient cities concept which focuses on merely environmental and readiness 
for climate change impact and other forms of natural disasters. Resilience as an attribute for 
cities and as will be shown in the case of Doha, the capital city of Qatar, should be holistic 
and inclusive to embrace all aspects of city development including economical base, cultural 
assets, social structure and urban development. Using the case of Doha, the paper illustrates 
D�QHZ�FRQFHSWXDO�XQGHUVWDQGLQJ�RI�FLWLHV¶�UHVLOLHQFH��
The paper analyses the contemporary evolution in Doha and highlights the milestones in 
VWUXFWXULQJ� WKH�QHZ�YLVRQ� IRU�'RKD¶V�GHYHORSPHQW�DV�D� UHVLOLHQW� FLW\�KROLVWLFDOO\�� ,Q� WKH� ODVW�
decade, the city was subjected to a number of radical transformations started from winning 
the bid to host the 2022 FIFA world cup, decrease in oil prices and finally the sea, air and 
ODQG� EORFNDGH� LPSRVHG� RQ� 4DWDU� E\� LWV� DGMDFHQW� QHLJKERUV�� 7KH� SDSHU� LOOXVWUDWHV� 'RKD¶V�
model in providing an interesting case of resilience which allows the city to successfully cope 
with the consequences of all the major shocks, stress and unforeseen challenges, the city 
have faced in the last decade. 

Selected Congress Track 
1 THE GLOBAL VIEW: Climate Change Impacts, Sustainability and Resilience. 
Keywords: Resilient Cities ± Holistic Resilience ± Doha, Qatar ± Urban Resilience - Doha 
Sustainable Development ± Climate Change Urban Impact. 

1- Introduction

Cities worldwide are challenged by a high complexity of acute and chronic problems, 
including challenges related to economic development, social polarization and segregation 
as well as climate change and ecological degradation. Hence, cities must become resilient to 
a wider range of shocks and stresses. The notions of urban resilience and the resilient city 
have gained considerable attention and interest over recent years. Urban resilience is a 
broad concept that is sometimes blurred and abstract. We are also interested in the scope of 
this research to relate the concept of urban resilience with the concept of urban 
sustainability. Our positon as explained in the case of Doha, Qatar suggests that the 
resilience of cities facing variable conditions, threats and forces should also consider the 
sustainable future of the local communities and the urban territories they belong to. As Zhang 
and Li (2018) indicate that rational urban development can be achieved only when it is both 
resilient and sustainable, and conclude that urban planners, policymakers and researchers 
should pay equal attention to both urban resilience and urban sustainability before decision-
making. In current studies, some scholars hold the view that urban resilience has already 
replaced of urban sustainability as the mainstreaming concept in the discipline of urban 
studies. 
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2- Interrogating the Standardization of Planning Concepts: The Case of Resilience

The most recent terminology used in the realm of urban planning and development is 
resilience. Accumulated literature, particularly conferences and journal papers, are 
discussing the topic in the domain of urbanism and planning. Conferences are organized 
around the globe to discuss how to make cities resilient? Yet, we never pause and question 
the validity of having a sequence of concepts that each would emerge every decade or so. 
Lately, resilience has become an important goal for cities, particularly in the face of climate 
change. Yet, for a lot of cities around the world, the concept of resilience is still ambiguous. 
Cities are deeply complex, sophisticated and adaptive systems. The city is the most complex 
and typical social-ecological system shaped by human beings. Hence, every single city has 
its own narrative. The mechanistic model of urbanization which is merely using globally 
accepted concepts coined by international organizations like UN-Habitat should be 
contested. During the last four decades, UN Habitat, World Bank, International Monetary 
Fund and other development agencies supported by researchers and academics maintain 
the ritual of inviting a description for the successful city and change it every five to ten years. 
Cities in the whole world and particularly in the developing countries were kept confused 
whenever a new concept emerged; modern, sustainable, smart, green or resilient city. Once 
a city tries to use its local resources to fully understand the concept and how it will positively 
affect its development, a new one and even more sophisticated and ambiguous is 
introduced. 

Figure 1: The dynamic relation between resilience and sustainability. 

In an increasingly complex and changing world where global problems are felt locally, the 
approaches used to plan, design, and build our urban neighborhoods are failing due to the 
adoption of standardized planning concepts. Primarily, the evolution of cities through rigid, 
top-down action proved ineffective particularly with the continuation of the same problems 
including environmental threats, urban poverty, housing crisis, car dominance urbanism and 
other constant challenges. Campbell (2018) argues that the key to fixing our broken patterns 
of urban development does not lie in grand plans or giant projects; rather, it lies in the 
collective wisdom and energy of people harnessing the power of many small ideas and 
actions to make a big difference. He calls this making ³0DVVLYH 6PDOO´ change. Such
perspective is significant to the discussion on the emerging concept of resilience in cities and 
urban areas. A shift towards a holistic understanding of the local context and engaging the 
local community would pave the way to an authentic and credible urban resilience related to 
people and places. 

In order to create resilience in urban systems, cities need to be able to learn, adapt and 
transform across sectors and levels. One definition of urban resilience is the capacity of 
individuals, communities, institutions, businesses, and systems within a city to survive, adapt, 
and grow regardless of the kinds of long-lasting pressure and severe shocks they 

55



Alraouf, Ali & Marzouq, Jomaa Doha as a Resilient City 54th ISOCARP Congress 2018 

experience. Cities are very vulnerable when any of their subsystems are destroyed or fail to 
adapt to new challenges. Such a situation may lead to a fatal crisis or even destruction. 
Uncertain factors, such as natural disasters, climate change, energy crises, political 
instability, financial crises, food security and terrorist attacks play an important role in 
threatening urban development (Spaans & Waterhout, 2017). In other words, the concept of 
resilience should be overextended and transcend the main topic it is associated with; climate 
change. As explained, cities face plenty of negative and positive challenges which require 
resilient policies and strategies articulated from within and not imposed by outsiders. 

3- Conceptualizations of Resilience

Resilience is the ability of a system, community, or society exposed to hazards to resist, 
absorb, accommodate to, and recover from the effects of a hazard in a timely and efficient 
manner (Jha and al., 2013). The paper initiates a discussion of how the definition might serve 
as a boundary object, with the acknowledgement that applying resilience in different contexts 
requires answering: Resilience for whom and to what? When? Where? And why? Using 
general terms DQG�JOREDO�FRQFHSWV�ZRQ¶W�KHOS� LQ�DFKLHYLQJ�DQ\� OHYHO�RI� WDQJLEOH�FKDQJH�DV�
long it is not coupled with a sincere attempt to fully understand the local condition and adopt 
the concept to the realities on the ground. In the work of great urban theorists such as Jane 
Jacobs, Christopher Alexander, and E. F. Schumacher, the main invitation for urban planners 
is to consider locality and value small actions and humble interventions. After reviewing the 
scholarly literature on urban resilience (Meerow and el., 2016) have concluded that the term 
has not been well defined. Their justification was based on that Existing definitions are 
inconsistent and underdeveloped with respect to incorporation of crucial concepts found in 
both resilience theory and urban theory. (Pizzo, 2015) problematizes the introduction of the 
concept of resilience into the planning domain from three main starting points: 1. The nature 
of the events which are said to require resilience; 2. The different nuances in meaning that 
resilience assumes according to those different events, and 3. The theoretical and 
operational problems the concept entails. The paper sustains that: Multiple sub meanings are 
embedded within one interpretation of resilience that leave the concept open to rather large 
margins of ambiguity, which emerge considering its operationalization; 3. The concept seems 
to fit and to be appropriate within different paradigms, planning traditions and policy 
IUDPHZRUNV��,WV�DOOHJHG�µQHXWUDOLW\¶� LV�RQH�RI�WKH�PDLQ�UHDVRQV�RI�LWV�SHUYDVLYHness, but also 
of its ambiguity, showing latent controversial implications, which are progressively emerging 
in critical planning theory. 

Figure 2: The holistic approach to urban resilience. 
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3-1- Resilience in Urbanism and City Planning
This paper provides an overview of the development of the resilience concept in the domain
of urban development and planning. Over the last two decades the concept of resilience has
experienced escalating interest. However, due to a lack of consistency in defining and
measuring this theoretical construct within and across disciplines, the recent explosion of
literature on resilience has contributed more to confusion than clarity among researchers and
policy makers. The notion of resilience is gaining increasing prominence across a diverse set
of literatures on cities and climate change. Although there is some disagreement among
these different literatures about how to define and measure resilience, there is broad
consensus that: (1) cities must become resilient to a wider range of shocks and stresses in
order to be prepared for climate change; and (2) efforts to foster climate change resilience
must be bundled with efforts to promote urban development and sustainability (Leichenko,
2011). Hence, the paper calls for a need to revisit the concept and its utility to the prosperity
of cities. However, resilience has been closely associated with sustainability for more than a
decade, although without precise meaning and often as an additional label attached to pre-
existing research (Timon, 2014). Urban resilience is a broad concept that is sometimes
blurred and abstract. Part of the effort to render the concept to a more clear interpretation is
first to assert that Urban resilience addresses adaptation as well as mitigation. It is
associated with spatial planning policy-making in the context of different levels and forms of
uncertainties. Therefore, urban resilience provides a new way of framing and responding to
uncertainty and vulnerability. In light of this interpretation, urban resilience offers an
alternative paradigm for planning strategies.

4- Contextualizing Doha: The Rising Competition between Gulf Cities

Before discussing the experience of Qatar, this section is contextualizing the State within the 
Gulf context and elaborates on the notion of the regional competition. While most people 
think of cities developing organically over hundreds of years, many who live in the Gulf are 
aware of how quickly some cities can grow, expanding exponentially in terms of buildings, 
infrastructure, and population. Much of the rapid transformation has been guided by an 
intense inter-city competition to attract investments, human resources and tourism 
particularly as a consequence of oil prices decline. The states in the Gulf region have grown 
rapidly due to their large reserves of oil and gas. Being aware of ending resources, the era 
after the oil is already being planned by the governments in the Gulf region (Höselbarth, 
2010). The Gulf States while mostly young and small, they are the largest builders and 
developers in the world. Every single capital Gulf city is characterized with shopping malls, 
skyscrapers, artificial islands, gigantic airports, real-estate fantasies and signature museums. 
Yet, they have also realized that another transformation is needed from oil-based to post-oil 
societies. With oil resources running out, a focus on the post-oil era is a priority. 

As these cities compete with each other, aiming to highlight their unique offerings and 
attempting to clearly distinguish themselves from other cities, they have chosen to rely on 
place-branding as a tool. The staging of events of international importance (such as Formula 
One Races in Abu Dhabi, upcoming World Expo 2020 at Dubai and prospective 2022 FIFA 
World Cup at Qatar), the emphasis awarded to star-architecture and the emergence of 
strongly themed mega-projects characterize such development. Thus city-positioning and 
place-branding begin to assume the status of urban development models (Mishra, 2016). All 
Gulf cities are in the process of diversifying their economic base, with the vision of 
transitioning to a sustainable post-oil future, they are positioning themselves as places to 
visit, work and live. Place-branding has emerged as a significant trend across the Gulf cities 
in the construction of this image and consequently in the production of places. 

Questions about the future of contemporary Gulf cities are important as the drastic changes 
taking place particularly in the economic side, indicates a necessity to consider a new 
blueprint for Gulf FLWLHV¶ future. Replacing glittering facades, high-end hotels, artificial islands, 
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huge shopping malls, and the tallest constructions of the world, the region nowadays need to 
attract people from all over the world to contribute in a different kind of economy. The 
catalyst for the old model of development was the discovery of huge amounts of oil and gas 
resources in the 1960`s leading to prosperity (Gremm and els., 2015). But oil reserves will be 
exhausted in the near future. How do the cities of the Gulf region respond to this drastic 
change? Are they, like so many other cities in the world, trying to reach the status of a 
knowledge or creative city? Is it indeed a target of these wealthy oil-based cities to set up a 
knowledge society based on knowledge economy not mere natural resources? 

5- The Narrative of Qatar: A Small State with Big and Legitimate Aspirations

The skeptical posiWRQ�UHJDUGLQJ�4DWDU¶V�DELOLW\�WR�FRQVWUXFW�DQ�LQVSLULQJ�PRGHO�RI�GHYHORSPHQW�
is based on its small size, limited population and the massive presence of expatriates. 
5REHUWV� �������VWUHVVHV� WKH�FRQFHSW�RI� ³EUDQG�4DWDU´�DV�D�FDWDO\VW�ZKLFK�KHOSHG� WKH�VPDOO�
size State to gain global recognition and changed its character so completely in so short a 
period of time. He based his interpretation on shifting the leadership in 1995 to an emerging 
leader with a progressive vision for the future. The pillars of this progressive vision are 
diversified and balanced foreign relations, establishing a leading role in media through Al 
Jazeera network, and extensive investment in gas production and liquefaction. Ultimately, 
bold initiatives require bold leadership and Qatar is yet again, blessed with this resource 
�5LFKHU���������$GGLWLRQDOO\��.DPUDYD� �������DUJXHV��4DWDU¶V�HQRUPRXV�RLO� DQG�JDV�ZHDOWK�
has permitted the ruling Al Thani family to exert a disproportionately large influence on 
regional and even international politics. Qatar is, as Kamrava (2013) explains is a "tiny giant": 
although severely lacking in most measures of State power, it is highly influential in 
diplomatic, cultural, and economic spheres. He presents Qatar as an experimental country, 
building a new society while employing what he calls "subtle power." It is both the 
headquarters of the global media network Al Jazeera and the site of the U.S. Central 
Command's Forward Headquarters and the Combined Air Operations Center. Qatar's 
effective use of its subtle power, Kamrava argues, challenges how we understand the role of 
small states in the global system.  

Figure 3��$O�-D]HHUD�1HZV�1HWZRUN�LV�RQH�RI�WKH�PRVW�HIIHFWLYH�WRROV�IRU�4DWDU¶V�SODQ�WR�DFKLHYH�ELJ�
aspirations regionaly and internationally. 

Figure 4&5��'RKD¶V�(YROXWLRQ�IURP�D�KXPEOH�WUDGLWLRQDO�VHWWOHPHQW�WR�D�PHWURSROLWDQ�XUEDQLW\��6RXUFH��
MME). 
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6- &RQWHVWLQJ�'RKD¶V�0RGHO�RI�5HVLOLHQFH

In this section, an analysis of the most dominant forces that challenged the development of 
Doha city in the last decade will be provided. Hence, all the strategies, processes and 
SROLFLHV�ZKLFK�ZHUH�DGRSWHG�E\�WKH�FLW\�ZLOO�EH�VKDUHG�WR�LOOXVWUDWH�WKH�FLW\¶V�UHVLOLHQFH�PRGHO��
Interestingly, some of these dominant forces were celebrated like winning the bid to host the 
2022 FIFA World Cup, while other were a substantial shock and have created a seismic 
LPSDFW� RQ� WKH� FLW\¶V� SHRSOH�� HFRQRP\� DQG� GHYHORSPHQW�� +HQFH�� 'RKD� ZDV� DOHUW� IRU� WKH�
critical need for a flexible and dynamic approach to building resilience that goes beyond risk 
mitigation.  Therefore, in the coming sections, three main challenges will be narrated and 
'RKD¶V�DQVZHU�WR�HDFK�RI�WKHP�ZLOO�EH�LOOXVWUDWHG� 

6-1- Challenge One: March 2008; The Inevitability of the Post-Oil Paradigm
A major challenge which the paper addresses is the fluctuation of oil prices and how Doha is
structuring a vison for the city in the post-carbon paradigm. Such paradigm implies a move
from oil-based economy to a knowledge-based economy and how to plan the city to facilitate
such a new economical paradigm. With an unprecedented financial resources, creative
strategic thinking and political commitment, Qatar is constructing a new development and
urban brand; Dohaization which is a brand but also a continuous dynamic process1. The
case of Doha is stimulating as new mega projects are made to pave the way for a new
development vison structured upon the value of knowledge economy and knowledge-based
XUEDQLW\��%\�DQ\�PHDVXUH��4DWDU¶V�JURZWK�LV�SKHQRPHQDO��LQ�WKH�SDVW�GHFDGH�WKH�SRSXODWLRQ�
has trebled, and the size of metropolitan Doha has increased fourfold. From its humble 
origins as fishing and pearling village, Doha has emerged as an expanding world city, where 
ambition and means are fueling exciting experiments in education, health, sports and culture 
(Framherz, 2012; Jodido, 2014; Alraouf, 2016). For a better understanding of how Doha 
FDPH�WR�VWUXFWXUH�LWV�FXUUHQW�LGHQWLW\��DQ�LQYHVWLJDWLRQ�LQWR�WKH�6WDWH¶V�PDLQ�VWUDWHJ\�DQG�WKH�
DUWLFXODWLRQ� RI� 4DWDU¶V� UROH� UHJLRQDOO\� DQG� LQWHUQDWLRQDOO\ is crucial. In this section, we will 
discuss the State main strategies which affected the development of Doha. The Paper sheds 
OLJKW� RQ� WKH� FRQFHSW� RI� 'RKD¶V� DWWHPSW� WR� FRQVWUXFW� D� QHZ� LGHQWLW\� ZKLFK� WUDQVFHQGV� WKH�
PRGHO� WKDW�ZDV�FUHDWHG�E\�'XEDL¶V� LFRQLF development and real-estate fantasies. Then, the 
notion of knowledge economy as adopted by the State and clearly articulated in QNV 2030 
will be analyzed to illustrate the quantitative and qualitative shift towards knowledge-based 
urban development in Doha. Evidently, in the last decade a new pattern of planning 
interventions can be clearly observed in the urban fabric of Doha. These new interventions 
GHVFULEHG�DV�WKH�FLW\¶V�PHJD�SURMHFWV�GXH�WR�LWV�VL]H�� ORFDWLRQ��SRSXODWLRQ�VHUYHG�DQG�YLVXDO�
and urban impact. 

1 The term Dohaization was coined and used for the first time in Gulf Research Meeting at Cambridge 
DQG� ODWHU�SXEOLVKHG� LQ�$OUDRXI��$OL�������� ³'RKDL]DWLRQ´��$Q�(PHUJLQJ� ,QWHUIDFH�EHWZHHQ�.QRZOHGJH��
Creativity, and Gulf Urbanity. Pp.: 47-68. In Katodrytis, G. and Syed, S. Gulf Cities as Interfaces. 
Cambridge: Gulf Research Centre Cambridge. 
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Figure 7: The post-oil urbanism suggests a paradigm shift towards walkability and tranisti oriented 
developmt in Doha. 

Doha is considered by many indicators as the most advanced city within the Middle East to 
adopt knowledge economy as a conceptual base for its 2030 vision. Qatar did a radical 
transformation to go beyond the typical image of a Gulf city relaying on presumably endless 
assets of oil and gas. A move towards being a regional center for education, knowledge and 
culture is the new aspired sense of identity for the Gulf State. A major investment in 
knowledge-based urban development characterizes major projects in the country during the 
last five years (Alraouf, 2008; 2014). This new identity of Qatar paved the way for a new 
paradigm in DoKD¶V� XUEDQLW\�ZKLFK� FDQ� EH� EHVW� GHVFULEHG� DV� WKH�.QRZOHGJH-based urban 
Development Paradigm. Qatar has become a showplace for renowned architects, several 
U.S. universities have established campuses there, and it will host the FIFA World Cup in 
2022. The quantity and the quality of architectural and urban projects which will be added to 
WKH�FLW\¶V�XUEDQLW\�WR�IDFLOLWDWH�KRVWLQJ�WKH������),)$�:RUOG�&XS�ZRXOG�GHILQLWHO\�PDNH�'RKD�
a very unique world destination. Significantly, Doha has gained global significance through 
WKH�JURZWK�RI�NQRZOHGJH�HFRQRP\�UHODWHG�SURMHFWV��7KH�FLW\¶V�QHZ�XUEDQ�GHYHORSPHQW�DQG�
its spatial qualities contribute to the global attractiveness of Doha for knowledge economy 
investments, firms and people. Such urbanism fulfills the requirements of Knowledge workers 
coming to the city from literally every spot of the globe anticipating an attractive smooth 
quality of life which would foster their creativity and innovation.  

Figure 8&9: The new cultural districts help Doha in establishing a new form of Knowledge-based 
Urban Development (KBUD). 

With increasing awareness about the carbon emissions and the negative impacts of climate 
FKDQJH�� WKH�SDSHU�HYDOXDWHV�'RKD¶V�DWWHPSW� WR� WUDQVIRUP� LWV�XUEDQ�PRvement pattern from 
purely car-dependent city to a model for a transit-oriented development with the vitalization of 
FRQQHFWHG� QHWZRUN� RI� SXEOLF� WUDQVSRUWDWLRQ�� SHGHVWULDQ� VWUHHWV� DQG� ELF\FOH� URXWV�� 'RKD¶V�
model of urban resilience as reflected in the city¶V�PDVWHUSODQ�LV�DQVZHULQJ�WKH�IXQGDPHQWDO�
question of how to design and operate the city so it can withstand major threats and how to 
recover from them? Yamagata and Maruyama (2016) argue that land-use planning and 
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carbon-neutral scenarios for urban planning are fundamental tools in urban management 
leading to a better urban resilience. 

6-2- Challenge Two: October 2010; Winning the Bid for Hosting FIFA 2022
4DWDU¶V� LQWHUHVW� WR�EUDQG� LWVHOI�DV�DQ�DSSURSULDWH�FKRLFH�WR�KRVW�PHJD�VSRUWV�HYHQWV�VWDUWHG�
with preparing Doha to be the sports capital in the Middle East. A fact which was successfully 
demonstrated when the country organized the 2006 Asian games and gained the world 
respect. Doha was the first city in its region and only the second in West 
Asia (following Tehran in 1974) to host the games. Later, Qatar has lost its bid for the 2016 
Olympics, but has vowed to try again. On the second of December, 2010, Qatar was 
selected as the host country for the 2022 FIFA World Cup. The model of Qatar hosting a 
major global world event generates number of interesting issues. All the lessons learned 
from analyzing the different world experiences in hosting major global sports inspired Qatar 
to take a different route. One can observe the transformation in strategic thinking towards the 
whole process of hosting the FIFA event in Qatar. When Qatar was declared as the host 
country for the 2022 FIFA World Cup, an immediate decision to form an organizing 
committee with outstanding authorities and capabilities was issued. The committee was 
called 2022 FIFA World Cup Supreme Committee and it has an excellent team of 
consultants, advisors, strategic thinkers, logistics experts and some members from the team 
who prepared the successful file that won the bid. Later and in light of the new understanding 
that hosting the event is a catalyst for future progress and community development, the 
whole conceptual approach has changed. Also, the title and the responsibilities of the 
committee have altered. The new title for the 2022 FIFA World Cup organizing body in Qatar 
is Supreme Committee for Delivery and Legacy (SCDL). The model as discussed in the 
outcomes of the supreme committee has learned profoundly from recent experiences in 
hosting the FIFA cup particularly in Brazil and South Africa. The main responsibilities of the 
committee are being confident that Qatar will provide a state of the art experience in hosting 
the event but more significantly that the event will positively affect the future prosperity of the 
country and create a sustainable legacy that would last for generations to come. 

Figure 10: Doha is balancing hosting the 2022 FIFA World Cup with the future aspirations of the city. 

Qatar is consciously aware of the day after oil and is using the unprecedented opportunity of 
hosting the 2022 FIFA world cup as an engine to inspire a new blueprint for the future of its 
people and cities (Nadine, 2014). The strategic thinking transformation towards how to host a 
global sports event in Qatar resulted in a new blueprint and a road map. This blueprint was 
based on a number of integrated aspects. All of which were designed and assembled in a 
way to guarantee that the process of hosting the event will be successful not only during the 
thirty days of the competitions but for decades to come. Qatar has been using sports 
strategically as a foreign policy tool that contributes to national security and allows the 
country to gain soft power. Even on the level of enhancing the global image after the 
blockade, Qatar smartly used sports to deliver a positive message about its stability and 
commitment to global investment. Current evidences particularly during the events of the 
2018 FIFA world cup in Russia and the excellent presence of Qatar suggests that The 2022 
World Cup in Qatar will happen, although not everybody might like that. As explained earlier, 
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hosting the Cup will be a turning point for Qatar and would substantiate its global reputation 
but it is not the ultimate goal. The goal as explained in the paper is to use hosting the event 
as a catalyst for a better post 2022 Qatar. 

6-3- Challenge Three: June 2017; A City under Siege: A Plight or a Historical
Opportunity
One of the major forces which led to unprecedented challenge for Doha and Qatar as a
whole is the blockade imposed by its close neighbors. The blockade as the paper illustrates
RSHQHG� QHZ� GLPHQVLRQV� LQ� WKH� FLW\¶V� DFNQRZOHGJPHQW� DQG� FRPSUHKHQVLRQ� RI� UHVLOLHQFH��
Ironically and surprisingly, in the 50 anniversary of the six days war in 1967 where Arab 
armies were humiliated and defeated, four Arab States decided to activate an unprecedented 
sea, air and land blockade against Qatar. The whole Middle East and the world wake up on 
the fifth of June 2017 reading the news about the decisions imposed by Saudi Arabia, United 
Arab of Emirates, Bahrain and Egypt on their neighbor and founding member of the Gulf 
Cooperation Council (GCC), Qatar. Pressure mounted further after relations with its regional 
neighbors hit rock bottom last June. Since then, Saudi Arabia has led a boycott of Qatar, with 
full participation from Bahrain, the UAE and Egypt. Planes have been prohibited from flying 
WR� 'RKD�� EDQNV� IURP� GHDOLQJ� ZLWK� 4DWDUL� EDQNV�� DQG� WKH� FRXQWU\¶V� LQIOXHQWLDO� VDWHOOLWH� 79�
channel, Al-Jazeera, remains off the airwaves throughout most of the Arab World. 

Figure 11: On the 5th -XQH�������4DWDU¶V�QLJKERRUV�LPSRVHG�DQ�XQSUHFHGHGWHG�EORDFNDGH�DJDLQVW�WKH
whole State. 

6-3-1- The Social Cohesion as a Catalyst for City Resilience
Baldwin and King (2018) emphasize that strong social networks and social cohesion can be
PRUH�LPSRUWDQW�IRU�D�FRPPXQLW\¶V�UHVLOLHQFH�WKDQ�WKH�DFWXDO�SK\VLFDO�VWUXFWXUHV�RI�D�FLW\��7KDW�
what was exactly noticed in Doha after the activation of the blockade. More significantly, 
urban planning and design support these critical collective social strengths by stressing the 
necessity RI�FUHDWLYH�VSDFHV� IRU�DOO�DQG�HQKDQFH� WKH� LQFOXVLYLW\�RI� WKH�FLW\¶V�XUEDQLW\�� ,Q� WKH�
process of realizing the goal of both sustainable and resilient development, we should see 
the dominant role of social factors such as urban governance in the process of urban 
adjustment and adaptation. The social aspect will be also addressed in the paper as Doha, 
similar to most of Gulf cities, has a much diversified population coming from all corners of the 
world.  
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Figure 12: The city spaces are planned to accommodate the different social groups and emphasize 
the social cohesion. 

The city is taking a number of measures to create better connections between expatriates 
and the city significantly sense of belonging and ownership which would radically help in 
LQVSLULQJ� WKH�FLW\¶V�RYHUDOO�SRSXODWLRQ�RI� ORFDOV�DQG�H[SDWULDWHG� WR�EHWWHU�GHIHQG� WKH�FLW\�DQG�
take a solidifying position towards realizing its future aspirations. The paper concludes with 
articulating a more holistic framework for city resilience which takes into consideration the 
multifaceted nature of the city and better prepare it for different forms of changes and 
transformations which might occur in the future. Coaffee and Lee (2017) examine how the 
concepts and principles of resilience exert increasing significant influence over the form and 
function of planning. Their discussion of the 'politics of resilience' in which fundamental 
questions of social and spatial justice are posed is relevant to the notion of social cohesion in 
Doha after activating the blockade. 

Conclusion 

The Model of Doha, Qatar extends the conceptualization of resilience to go beyond the well-
known risks and move to planning the city to face different forms of crisis. More significantly, 
prepare the city to face uncertainty as the case with oil prices fluctuation and its impact on 
the economic stability of the country as a whole. Such a model matches with Coaffee and 
Lee (2017) call for a focus towards an integrated and adaptable model for coping with risk, 
crisis and uncertainty. In such time of uncertainty, urban planners are increasingly tasked 
with the responsibility of safeguarding the future of urbanized centers and those that live in 
them. In facing an unprecedented blockade from closest allies and adjacent neighbors, 
getting ready for hosting the biggest sports event on earth; FIFA world cup and coping with 
radical changes in its economic base as a rentier capital, Doha provided a worth analysis 
and appreciation case. The experience of Doha after the blockade asserts that an urban 
rational and holistic development mechanism could help improve the urban capability more 
effectively to cope with the various crises involved. The model of Doha illustrates the 
difference between process-oriented resilience than an outcome-oriented. Hence, Doha 
provides a rational urban development model because it is both resilient and sustainable. 
3DUW�RI�WKH�FLW\¶�VXFFHVV�VWRU\�VWHPV�IURP�WKH�IDFW�WKDW�VRFLDO�FRKHVLRQ�ZDV�FRQVLGHUHG�DV�D�
pillar in enhancing the resilience capabilities of the city. It describes and illustrates the ideas, 
tools, and tactics being used to help engaged citizens, civic leaders, and urban professionals 
to work together to build viable urban society. 
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ABSTRACT: 

Since Rio, climate governance has gradually been subjugated by contestations between developed 
and developing countries. Africa has been mandated to develop national and regional climate 
governance frameworks in line with the UNFCCC mandating Ghana to do likewise. However, these 
policy frameworks may not be implemented meaningfully or developed national institutional 
capacities to respond organically to climate change. This paper seeks to address the following 
objectives: 

To understand climate governance in Ghana 

To review the management and administration of climate change in Ghana, 

To determine the extent climate change has been mainstreamed in the planning system in Ghana 

Africa has been mandated to develop national and regional climate governance frameworks in line 
with the UNFCCC mandating Ghana to do likewise. The Ghana National Climate Change Policy 
developed seek to enhance coordination, establish clear mandates and roles for the various 
stakeholders, including the policy oversight role of the Ministry of Environment, Science, 
Technology and Innovation, the coordination of climate finance by the Ministry of Finance and the 
Economic Planning (MoFEP), and also measures to support small farmers and safeguard food 
security by the Ministries of Agriculture and Health. The establishment of a statutory coordination 
unit, the National Climate Change body would minimise the duplication and maximise synergies, 
overseeing all climate-related policy areas and coordinating activities. Also, governance 
mechanisms established to meaningful implement the National Climate Change Policy include the 
essence to ensure coherent, cross-sectoral action; address local level priorities; ensure the 
transparency and openness of the responsible agencies, and to allow public participation and 
access to information. 

In order to ensure the successful implementation of policies and strategies on climate change, the 
government is not the sole institution responsible for the success of interventions on climate 
change. Non-governmental agencies including Civil Society Organisations and the private sector 
are the implementing bodies at the national, regional, district and community levels. 

It is worth noting that planning in Ghana dates to the first National Development Plan, (1920-1930) 
under the British colonial rule. Over the years these development plans lacked the spatial 
dimensions of socio economic visions and policy goals focused at planning and managing human 
settlements. Post-independence planning focused on the path to broaden the spatial coverage and 
to strengthen institutions, and this led to the establishment of the Town and Country Planning 
Department in the country. Spatial planning prior to the new act, Act 925 has been restricted to the 
traditional function of land use zoning and development control at the level of MMDAs. Therefore, 
with the enactment of the Land Use and Spatial Planning Act, Act 925, a three (3) tier spatial 
planning system is enforced. Accordingly, the introduction of contemporary planning system since 
the beginning of the Fourth republic has mainstreamed climate change in decisions, policies, and 
programmes and of the country. 

The Government of Ghana has demonstrated commitment to mainstreaming climate change into 
key planning processes at the national, regiRQDO�DQG�ORFDO�OHYHO��*KDQD¶V�UHVROYH�WR�PDLQVWUHDP�
climate change into development agenda is through the Ghana Shared Growth Development 
Agenda I&II (2010-2017) attest to this commitment. The government through the Ministry of 
Finance and Economic Planning (MoFEP), Environmental Protection Agency (EPA), and the 
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National Development Planning Commission (NDPC) has carried out a number of measures to 
reflect climate change mainstreaming efforts in budget formulation, implementation, monitoring and 
evaluation in line with the medium term climate change objectives. 

In conclusion, an overview of the governance, management, administration and planning systems 
LQ� *KDQD� ZRXOG� SRUWUD\� WKH� FRXQWU\¶V� FRPPLWPHQW� WR� FOLPDWH� FKDQJH� LVVXHV�� DGDSWDWLRQ� DQG�
mitigation measures established by the various institutions. 
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1. Introduction  
There are about 1,500 volcanoes with potential activity in the world (USGS, 2018) and out of 
this, at least 500 are known to have historical eruptions. Out of this 500, many of them are 
located within 10 to 80 km radiuses of urbanized areas, with more than 1 million populations  
(ESRI, 2018) meaning that they could get direct impact from a volcanic eruption. A volcanic 
eruption produced the pyroclastic flow, lava, and lahar (Trenberth and Dai, 2007, Wood and 
Soulard, 2009, Chester, 1994, Bignami, Bosi, et al., , 2013). Nowadays, more scientific 
research has proven that climate change may induce more frequent volcanic activities  
(Swindles, Watson, et al., 2018). As climate change progressed, this meant that more 
volcanic eruption risks are faced by these cities. Appeals for living in these cities by the 
volcano consists of the volcano’s beautiful scenery, the fertile soil, and the good groundwater 
sources (Chester, 1994, Cashman and Giordano, 2008). Many cities in developing countries 
are located in the active tectonic belts or in the location of the most explosive volcanoes. A 
study had calculated more precisely on the urbanization rate and population growth of these 
volcanic cities in 2001. It proposed about 9% of the world’s population lived within 100 km of 
a historically active volcano, while 12% lived within 100 km of an eruptive volcano in the last 
10,000 years, while the density decreased within 200 km  (Small and Naumann, 2001).  
 
Lahar is the Indonesian word for the volcanic debris flow, which is a natural phenomenon for 
an active volcanic river basin when an eruption produced materials and combined with 
rainwater. For those cities located in these locations, there is a need for a paradigm shift to 
integrate this lahar condition into our river basin planning. This need on the shift is because 
most river basin planning is based on general geological condition, for the non-volcanic 
region and does not address this issue. Examples of lahar strategies management in Japan, 
US, New Zealand and the Philippines (Pierson, Wood, et al., 2014a, Major, Pierson, et al., 
2000, Rodolfo, 1991) are used by the Indonesian government in deciding their lahar 
management.  
 
In this paper, Mt. Merapi is chosen as the case study as it is one of the most active 
volcanoes in the world, recently erupted in 2010 marking a-100years periodical cycle and 
also located near a highly populated urbanized area of around two million in Yogyakarta-
Sleman-Bantul agglomeration (BPS Provinsi D.I. Yogyakarta, 2018). The standard 
measurement for an eruption is the Volcanic Explosivity Index (VEI), ranging from 0 to 8, 
where the 2010 eruption was at 4 VEI.  The lahar in Opak Sub-Basin is handled with Sabo 
Dam System(Chanson, 2004, De Bélizal, Lavigne, et al., 2013), combined with the land use 
plan and early warning system. This paper aims to tackle the complexities of lahar 
management planning in the Opak Sub-basin located in an active volcanic river basin, with 
relation to water resources management, by means of answering the research question on 
“What are the interrelations of lahar management in integrated water resources 
management?” This study signifies the importance of learning from the lessons from a 
volcanic river basin management to shape future plans.  
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2. Conceptual Framework
2.1 Lahar definition
In this research, due to the location, Opak river basin faces threats concerning the volcanic
activity. The most posing threats in the relation between water and volcanic activity would be
lahar hazards or volcanic debris flows (Marso, J. N., 2013, Pierson, Wood, et al., 2014b).
Hazards do not always happen in extreme natural phenomena; however, when it occurred in
the human surrounding, it may threat life, environment, infrastructure, and property. Hazards
in themselves do not constitute disasters. A volcano has an immediate hazard; the
pyroclastic flow and the non-immediate hazards; the earthquake and the lahar. Pyroclastic
flow as the most dangerous hazard is a fast flow (up to 700 km/h) of hot gas (1,000’C) and
molten rock or tephra (Lavigne et. al., 2000). The earthquake happens as volcanic eruption
blows this tephra and during the process of eruption in low tremor movement. Lahar is
developed as volcanic materials build-up on the flank of a volcano after eruption is triggered
with heavy rainwater, creating a debris flow with speed up to 100 km/h, and volume up to the
unlimited amount depending on the scale of eruption (Lavigne and Thouret, 2003, Marso, J.
N., 2013, Rodolfo, 1991).

As a term, lahar has been used as an international term since 1929 in addressing mudflow 
from volcanic activities deposit (Scrivenor, 1929). However, this definition is too narrow, as it 
does not explain the composition of water and volcanic materials, also as it refers mainly to 
sand and clay, while in reality it also contains rocks, pebbles and even boulders. Another 
definition explains the character of lahar as mudflow, which contains volcanic materials 
transported by water, including “debris and angular blocks of volcanic origin” (Bemmelen, R. 
W. v., 1956). This more “loose” definition fits better with the lahar terminology used in this
research. As mentioned earlier, the generation of rain lahar can be seen as an iterative
process of water and volcanic material mix (Pierson and Scott, 1985). The differentiation of
the percentage of composition cannot be measured in detail as lahar continuously changes
its composition throughout its flow downstream. The phase of formation can be explained in
the following diagram(Rodolfo, 1991), each phase of the rain lahars may form differently in
each condition as it also varies based on the condition of sediments and geomorphology of
the volcano slopes. This condition shows the process of lahar formation as partly water
induced. Only some literature relates to water and lahar hazard in water management issues
(Jakob, Hungr, et al., 2005) those that are addressing lahar, most are in the field of geology
or volcanology. Most literature in water management addresses water-related hazards as a
climate-related hazard, but does not include lahar  (Parry, Canziani, et al., 2007, Viviroli,
Archer, et al., 2011, Yusuf and Francisco, 2009). Therefore, to pinpoint this issue, it would be
wise to see the relation as lahar characteristics have fluidity in which relate to the rainwater
composition (Rodolfo, 1991). The starting point would be seeing lahar as rain derived, which
therefore creates the link to water management in general. Lahar may be directly related to
eruption, but in the case of Merapi it more related to high precipitation after eruption, which
can add up to several years after the actual eruption happens (Lavigne and Thouret, 2003,
Lavigne et. al., 2000, Pallister, Schneider, et al., 2013). This kind of lahar is also known as
rain lahar (Rodolfo, 1991).

In this regards, lahar hazard is mostly dealt with common water infrastructures (Marso, J. N., 
2013), such as retention dams and check dams (Pierson, Wood, et al., 2014a). Indonesia 
adopts Japanese Sabo dam system since the 1970s (Chanson, 2004).  Under this 
arrangement, water resources managers are amongst the most influential stakeholders in 
lahar mitigation (Lavigne et. al., 2000). As analysis result for lahar hazard, a hazard map is 
usually produced (Jakob, Hungr, et al., 2005), it indicates peak flow, sediment concentration, 
sizes of rocks, depth of flow, movement directions, speed, distribution, frequency, duration, 
destructive magnitude, distribution, and predictability. This lahar hazard map would be used 
to analysis further chance in merging lahar management to water resource management. 

69



Ariyanti, Vicky Future Volcanic Basin Planning 54th ISOCARP Congress 2018  

 

Lahar as part of water-related disaster is treated as a form of a flood in reality. The 
engineering approach answer to lahar risks mitigation is employing sediment check dams or 
retention dams, which in Japanese is termed as Sabo Dam. This term is used for this case 
study. This condition presented lahar to be tackled as normal floodwater in river channels, 
which is not enough, as the magnitude of the water discharge with the debris easily could 
destruct these dams (Pierson, Wood, et al., 2014b). As one of the focuses on water 
resources management is to mitigate water-related hazards, it would be more economical 
and less costly to focus on preparedness, than relying on emergency responses. New 
implementation in disaster risk reduction framework represents an opportunity to larger 
stakeholders. Water-related hazard risks need to be addressed in operational plans, such as 
the water resources management plan (Ndirangu, Kabubi, et al., 2009, Renaud, Sudmeier-
Rieux, et al., 2013).  
 
2.2 Conceptual Interrelation of Lahar in Integrated Water Resources Management  
As lahar in this study refers to rain lahar, the relationship of the lahar is part of water-related 
disaster as the base of IWRM (integrated water resources management) to include lahar as 
part of its problem (Pierson and Scott, 1985). The IWRM, in general, would point out the 
flood, drought, and landslide as the water-related disaster, yet there is not much mentioned 
in the literature on managing lahar as part of IWRM.  Rain lahars are the most common 
features of lahar in the world, as 46 percent or about 400 active volcanoes are located in te 
tropical region, however, they are poorly documented as most are occurred in developing 
countries where not many trained scientist can be found (Rodolfo, 1991).  Lahar is 
specifically formed in volcanic river basin as part of indirect eruption cycle activities, and 
therefore should be addressed as part of one of the main challenges in managing water 
resources in the volcanic area.  
 
The IWRM approach implemented in this case study is using its four dimensions (Savenije 
and Zaag, 2008): (1) natural: types of water resources (Graefe, 2011, Savenije and Zaag, 
2008, Gleick, 2003), (2) spatial: characteristics of up, mid, downstream river basin and their 
interrelations (Molle, 2009, Hofwegen and Jaspers, 1999, F. G. Jaspers, 2003), (3) temporal: 
water and seasonal cycle (F. G. W. Jaspers, 2014, Savenije and Zaag, 2008), and (4) 
human: actors in water governance multi-levels interrelationship (F. G. Jaspers, 2003, 
Medema, McIntosh, et al., 2008, Edelenbos and Teisman, 2013). Additionally, within a 
volcanic river basin, the lahar (volcanic debris flow) as part of water-related hazards is also 
addressed. In the context of the lahar management, it is placed under the IWRM 
implementation in this volcanic river basin (VRB). Therefore, the lahar management 
dimensions follow the same structure: (1) natural: volcanic activities leading to lahar 
production, geomorphological characters leading to lahar flow and lahar’s characteristics 
(Pierson, Wood, et al., 2014b, Bignami, Bosi, et al., , 2013), (2) spatial: map of distribution 
and direction in recorded history and future prediction (Bignami, Bosi, et al., , 2013), (3) 
temporal: volcanic cycles, hydro-meteorological cycles (Lavigne, Thouret, et al., 2000, Case, 
Ardiansyah, et al., 2007), and (4) human dimensions: components of relationship and 
stakeholders in lahar management (Edelenbos, Bressers, et al., 2013). Based on these 
dimensions, the patterns of management for the volcanic river basin are characterized.  
Water in volcanic river basin has a major role in the eruption process, but volcanoes are also 
water storage  (Delcamp, Roberti, et al., 2016). This interrelation is the departure point of 
addressing the study with the Nexus approach. As the dimensions are interrelated directly, 
they suggest the existence of Nexus (Kurian and Ardakanian, 2015, Schreier, Kurian, et al., 
2014, Herath, 2014) between the water-lahar-volcano management. Therefore, the authors 
choose to address this interrelations using multi-level governance framework (Edelenbos, 
Bressers, et al., 2013, Gupta and Pahl-Wostl, 2013, Moss and Newig, 2010, Termeer, 
Dewulf, et al., 2010) starting with policy setting, managerial context (divided into national, 
regional, municipal) and interaction attempts, finally the integration level of the lahar 
management with water. The integration level is divided into coordination, collaboration, and 
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cooperation. Each level is based on the shared ‘things’ the stakeholders are commonly 
working on. The coordination is the lowest level, which meant when there is information 
sharing. While for collaboration in the intermediate level, this is proven by sharing of 
information and aim. The cooperation is the highest level with sharing of information, aim and 
aligning budgeting supports. This analytical framework is used to explain the research 
findings.  
 
2.3 DRR framework for Lahar 
By including the lahar management into IWRM, the DRR framework for lahar hazards should 
be incorporated. The concept of disaster risk reduction (DRR) aims in reducing statically 
expected loss from a particular type of risk, by mean of reducing likelihood of hazards, 
reducing the expected loss, or both, with prerequisites of clear understanding on cultural and 
organizational character in society and active involvement of NGO and local communities 
(Ingleton, 1999 in(Wisner, Blaikie, et al., 2004)). The risks mitigation of water-related disaster 
is one amongst challenges of water resources management. The DRR framework is divided 
in the stages of disaster: pre, onset, and post-disaster. These stages are used with the lahar 
management dimensions, which are explained in the next concept. Due to the nature of rain 
lahar, this hazard has similar characteristics of a flash flood, i.e. the tendency of high volume 
in short period, flowing from up to downstream, and high magnitudes of force, which may 
destruct anything on its path. Reducing risks of natural disasters should give more attention 
to social than physical approaches, it should be more pro-active than reactive, it must focus 
more on the reduction of vulnerability, as part of on-going policies and programs 
(Weichselgartner, 2001).  
 
3. Methods 
The case study as a research strategy is used for the volcanic river basin of Opak Sub-Basin 
in the slope of Mt. Merapi. The multi-level governance framework is used to divide, the case 
study into national, regional, and municipal levels. In the municipal level, the representation 
is done by selecting three villages with worse lahar impact post-2010 eruption for up, mid 
and downstream locations, based on damage report provided by the disaster management 
agency (BPBD DIY) and the river basin organization (BBWS SO). These three villages are 
Argomulyo (upstream), Gowongan (midstream), and Kebonagung (downstream). Meanwhile, 
the organizations selected were based on the criteria of directly link to the volcanic river 
basin management, by means of resources and authority. This paper uses a qualitative 
approach, with ethnographic intentions, based on 57 open-ended and in-depth interviews, 
with two months of fieldwork in 2016 and one month in 2018. Additionally, the secondary 
data (maps, minutes of meetings, planning documents, regulations, etc.) is used to support 
the interviews. These secondary data were referred by the respondents or by other 
document or regulations. The respondents’ samples were chosen based on the position in 
the organizations or community and their length of minimum five years tenure using the 
snowballing method of referral from main respondents.  
The analysis process uses axial coding based on the conceptual frameworks, especially the 
dimensions of lahar and water management combined with the multi-level governance 
framework. With the help of Atlas.ti and constant comparative analysis on the research 
materials: 57 interviews, three sub-cases observations, the implementation of lahar 
management in the case study of a current volcanic river basin Indonesian condition were 
investigated. The interviews were audio recorded, transcribed, and to be coded in the Atlas.ti 
software. The observations of the villages were photographs and video recorded, some 
notes were also taken during the fieldworks. The analytical framework is later on used to 
present the research findings.  
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4. Results

4.1 Planning Policy Settings for Water and Lahar Management in a Volcanic River 
Basin 

The Indonesian policy sets the boundary of a river basin based on geomorphological 
characteristics, in which rivers drain in its catchment toward the sea. However, to define the 
boundary for this case study, a volcanic river basin is characterized by a volcano at its 
upstream. Thus, the volcano policy setting should be explained as its hold a specific natural 
character to the river basin. In this section, the policy settings for lahar management are not 
directly stated in a law, but dispersed in several related policies on the volcano management, 
the disaster risks reductions (DRR), the hazard zone spatial planning, and the river basin 
management, especially on water-related hazard control. 
On the volcano management, the Indonesian policy setting belongs to the Ministry of Energy 
and Mineral Resources (Kemen-ESDM) and to be exact under the Geological Agency at the 
Centre for Volcanology and Geological Disaster Mitigation (PVMBG). Moreover, being the 
most active volcano in Indonesia, the Merapi has a special office: BBPTKG (Centre for 
Investigation and Development of Geological Disaster Technology for Merapi or Volcano 
Centre for short). The Merapi is a Strato-volcano (a cone-shaped mountain), with effusive-
lava flow and eruptive-sudden burst type of activities. The policy sets to manage a volcano 
include the monitoring and prediction of the volcanic activity status. It is legalized as 
Minister’s ESDM no. 15/2011 on Guidelines of Disaster Mitigation for Volcano, Land 
Movement, Earthquake, and Tsunami. It stemmed from the Law no. 24/2007 on Disaster 
Management. Based on these policies, the main duty of volcano management is monitoring 
the volcanic activities, which falls under the PVMBG.  The above mentioned minister’s 
regulation states the 127 active volcanoes in Indonesia are divided into 3 types: (A) those 
which still erupted after the year 1600, (B) those which does no longer have any magmatic 
activity after the year 1600, but still has some mild activities such as solfatara crater, (C) 
those with remnants of mild volcanic activities, such as solfatara field. Merapi is categorized 
as type A, along with 75 other volcanoes are actively affecting the river basin they located 
on.  
Meanwhile, the Law no.24/2007 explained the framework of disasters risks reduction (DRR) 
as both human and natural caused. It calls for the implementation of disaster management: 

“… A series of efforts covering the establishment of development policies at risk of 
disasters, disaster prevention activities, emergency response, and rehabilitation.” 

Based on this law, the BNPB (National Disaster Management Agency) was established. The 
agency is an organization at a ministerial level that steers and implements the disaster 
management policy. It aims to “formulate and determine disaster management policies and 
the handling of refugees by acting quickly, appropriately, effectively and efficiently; and also 
to coordinate the implementation of disaster management activities in a planned, integrated, 
and comprehensive way.” The management of the DRR in Indonesia is based on the 
establishment of a new agency: BNPB (National Disaster Management Agency) in 2007. 
Since it was established, the command line during disaster became clear and more 
systematically organized. Its function will be explained more in the national level managerial 
contexts. The following diagram presents the main disaster management cycle translated 
from a report by BNPB 2011 and adapted for this research. 
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Figure 1 Model of disaster management with author’s adaptation (BNPB, 2011) 
Another relevant law on the water-related hazards in a river basin planning would be Law 
no.7/2004 on water resources management. This law is the Indonesian version of the 
integrated water resources management (IWRM), which appoints the ministers and 
departments related to water management to control water hazards, under this responsibility 
the disasters referred to are:  

“… Floods, lahar floods, landslides, ground surface sink, drought, change of
characters chemical, biology, physical of water, threats of endangered species and 
animal, the epidemic of a disease; intrusion; and seepage.” 

Although not explicitly pointing the Ministry of Public Works and Housing as the ministry to be 
in charge with this, it is common with the kind of formal language used in Indonesian law, as 
changes of names and merging or splitting of ministries are likely to happen throughout 
changes of the Presidency. Thus, the law refers to the mandate to “the minister who is in 
charge of water resources,” and to be more exact it also explains: 

“… Ministers or heads of non-regional government agencies, which are those whose
field of duty relates to the field of water resources, including the functions of forest 
management, groundwater, agriculture, fisheries, water transportation, spatial 
planning, meteorology, environment and weather modification technologies.” 

The overlapping of policy in lahar and water management is happening taking place in the 
disaster management. Although, each stakeholder has a role in lahar management, the Law 
for DRR does not directly refer to the Ministry of Public Works and Housing. Instead, it puts 
‘all related ministries,’ but the Law for Water Management does this referring. This ministry is 
responsible for coordinating with the BNPB and BPBD to decide the status of disaster. This 
broad undertaking by one ministry is hoped to be addressing is already signaling the 
expectations of collaboration between ministries and agencies.  The rationale here is: this 
ministry builds most of infrastructures on water resources; hence the way to mitigate 
disasters using the technical approach should also be handled through the same ministry.  
The policies and concepts are inadequate in addressing these interrelations, but interestingly 
on the managerial level, the implementation of these policies are working organically based 
on experiences towards solutions, as presented in the following section. Based on these 
stages, the managerial contexts in each level of governance as follow are explained with pre, 
onset, and post-hazards.  

4.2 Planning in Managerial Contexts 

National 
For pre-eruption, the volcanology department at the Ministry of Energy and Mineral 
Resources (KemenESDM) has the leading role. Its role is also extended during onset and 
post-eruption as volcanic. This ministry has the responsibility to monitor the geological 
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activities, which is implemented in the form of Geology Agency (Badan Geologi). This 
Agency performs the following functions: conducting research, investigation, and service in 
the fields of geological resources, volcanology and mitigation of geological, groundwater, and 
environmental geological disasters, as well as geological surveys. The Center for 
Volcanology and Geological Disaster Mitigation has the task of conducting research, 
investigation, engineering, and service in the field of volcanology and geological disaster 
mitigation. The central office of this agency has many branch offices: the PVMBG directly 
monitor all the volcanoes in Indonesia.  
During onset hazards, as presented in the policy setting, the BNPB is the main actor. 
Although not specifically relate to lahar, this actor is also the commander in times of other 
disastrous conditions. Using the law on disaster management, the implementation of this law 
is the establishment of BNPB and the formulation of Renas-PB (National Plan on Disaster 
Management). Under this law, the implementation can be seen during the 2010 eruption, 
where the BNPB took over the command line collaborating with BPBD DIY established 
orders in the emergency condition. In the occurrence of a disaster, the Bappenas is also a 
part of the coordinated stakeholders by the BNPB, while in normal condition is vice versa. 
The type of roles for each the disaster may differ. Using this overarching framework, the 
BNPB operations’ are limitless as long as the main idea is to maintain safety and order 
during disaster events. In the event of 2010 Mt. Merapi eruption, the BNPB and the ministries 
were involved as the eruption hazards areas consists of the whole Java Island. On the week 
of the eruption, all the flights went and came accross Yogyakarta sky was canceled, as the 
ash was flown to east and west of the Java Islnd, limiting visibility. The hazards area also 
covered two provinces, thus, inter-provinces authority belongs to the national government. 
Another ministry, which relates to technical assistance on water-related disaster 
management, would be the KemenPUPR or the Ministry of Public Works and Housing. This 
role has to do with their tasks in mitigation of water hazards (pillar no. 3 of the Indonesian 
IWRM). However, this ministry has more roles during pre and post-hazards (normal 
condition), as the water resources management is its domain, where two other pillars: 
conservation and utilization of water are also managed. Each of the pillars supported by the 
information system and community development. The management includes the planning, 
implementation, operation, and maintenance of irrigation, dams, and weirs, rivers and other 
water resources infrastructures. Consequently, this ministry implements the IWRM approach. 
In the case of water-related disaster, this is managed through coordination with the BNPB. In 
the lahar disaster, the KemenESDM will provide their technical assistance to determine the 
status of volcanic activities, while the KemenPUPR give the status for water level in the 
rivers. Thus, for lahar, both ministries will give input to the BNPB. The involvement of JICA 
(Japan International Cooperation Agency) on the DRR of volcanic basin management is 
grounded on the experience cooperation, between the two countries: Japan and Indonesia 
especially with the Director General of Water Resources within the Ministry of Public Works 
and Housing. For the case of Merapi lahar, as already being introduced before, the JICA 
(Japan Indonesian Cooperation Agency) has been the Indonesian’s partner since 1976. 
Based on the JICA master plan for volcano disaster mitigation plan, there are two types of 
hazards against rainfall (secondary impact) and volcanic eruption (direct impact). The master 
plan directs the direct impact to be managed with non-structural measures (evacuation plan, 
land use plan, early warning system, disaster response training, etc.), while for the 
secondary hazard; it is possible to have structural (lahar management infrastructures) and 
non-structural measures. The volcanic disaster mitigation plan by the national government is 
oriented strongly with the recommendations made by the JICA. Even though, the Ministry of 
Energy and Mineral Resources have made regulations on volcano management, but the 
forms are not as rigid as a plan. Therefore, this arrangement shows the flexibility of the 
Indonesian government in adopting foreign influence; yet at the same time also propose 
flexibility of different stakeholders to engage and taking roles with during various stages of a 
disaster. 
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Regional 
The planning for lahar management is dealt with the BPBD DIY (regional level disaster 
management agency), with the hazards zone map being developed with many other 
differences. Although not established in one roof (not originated from the national 
government), the BPBD DIY is the regional partner of the BNPB (national level). The 
command line goes through the Ministry of Home Affairs, and the highest commander is the 
Governor or the Sultan. However, the BPBD has its Chief, and it uses the RPB as the 
document to address all disasters potentials that are belonging to the region, either natural or 
man-made. The document is valid for 20 years from 2013 to 2017. As the BPBD DIY was 
newly established in 2011, consequently, there is only one RPB (Disaster Management Plan) 
for all kinds of disasters in the region. The priority zone of the disaster management of the 
Yogyakarta Special Region (BPBD DIY, 2013) is based on historical records. It consists of all 
potential disasters in Yogyakarta, including earthquake, tsunami, flood, landslide, volcano 
eruption, extreme climate, and drought. But, for this sub-section, the priority for Opak Sub-
Basin consists of the volcanic eruption and its relation to lahar flood and water management.  
The BPPTKG (Volcano Center) as the KemenESDM branch office has the main task is to 
prepare plans and programs, and manage the cooperation and information, also 
implementation. This office monitors the Mt. Merapi disaster mitigation, provision of 
recommendation on activity level, and technical recommendation of Mt. Merapi eruption 
mitigation, implementation of research, investigation and development of geological disaster 
methods, technology and instrumentation, management of geological disaster management 
laboratory, and the facilities and infrastructures. Using the example of Mt. Merapi, the 
monitoring uses International standards and observation posts, remote sensing and UAV 
(unmanned area vehicle). 

“Monitoring, for Merapi the standard is international, it is seismic, deformation, 
geochemical, visual… Yes, the visuals are represented by observation posts of our 
volcanoes. Depending on each volcano… In Merapi, there are 5, because it (the 
eruption direction) moves around and active, but if the direction is the same, one is 
enough.” Respondent BPPTKG. 

Essentially, this monitoring explains that sophisticated and remote sensing technology with 
international standard is also used by the PVMBG (national level) to monitor other 
Indonesian volcanoes. However, there is also the need to visit the sites (observation posts), 
when the device is not working or cannot be remote from the office or when they need to 
crosscheck measurements directly. The following hazards zone plan is derived based on the 
types of volcano eruptions impacts: direct and indirect. The map collaborated the works of 
the volcano center (BPPTKG), the river basin organization (BBWS SO), and the 
development-planning agency (Bappeda DIY). Based on the status, the Merapi is not only a 
provincial level threat but also a national concern, where two provinces were involved: DIY 
(Yogyakarta Special Region) and Jateng (Central Java). Thus, the BNPB (National Disaster 
Management Agency) has agreed the 2010 Merapi disasters map produced by the BPPTKG 
to be used as the main reference (figure 2).  
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Figure 2 Hazard Map of Mt. Merapi (KemenESDM, 2011) 

This map presents the hazard zone of Merapi is divided into three categories post-2010 
hazard. The policy for the spatial plan for this disaster location is as follow:  

Table 1 Hazard Zone Delineation 
Zone Zone characteristics Spatial plan policy 
KBR3 (most 
dangerous) ~4 
km 
Red 

Very close to the summit of Merapi volcano with 
threats: pyroclastic flow, lava, rock avalanches, 
incandescent stones hurls, and heavy ash rains 
(directly impacted). Recommended not to be used 
as a non-fixed residential area, When volcanic 
activities escalated, prioritized to evacuation.  

Direct volcanic activities impacts, recommended 
to be used as conservation area or limited 
cultivation. Non-direct volcanic activities impacts 
recommended as zero growth zones. The 
facilities and infrastructures are used only for the 
existing residential and limited cultivation, 
research and community’s safety 
Directly impacted zones are assigned by the local 
Regents up to hamlet scales 

KRB2 
(dangerous) ~4-
15km  
Pink 

Areas with pyroclastic flow, lava, lahar threats. The 
community has to take care of evacuees from KRB 
3 when escalated volcanic activities. Based on 
2010 eruption the hurls of incandescent stones 
reach up to 10 km of the Merapi summit 

Recommended as limited cultivation zone, in 
accordance to related regency’s RTRW 
 
 

KRB1 (less 
dangerous) 
>15km  
Yellow 

Areas with potential lahar flood, lava, and 
pyroclastic flow. During high precipitation, lahar 
flood will inundate settlements, agricultural land, 
and infrastructure. During lahar flood in big scale, 
the community has to be evacuated. Safety 
strategy by to move away from the catchment 
(wrongly used terminology, supposedly river 
channel).  

River boundaries should be made in segments, 
not generalized for the whole river channel. The 
segment is based on the river morphology and 
with regards to lahar impacts. The budget for 
relocation to directly impacted areas (non-urban), 
includes compensation for land by National 
Government. Urban area policy needs further 
studies 

The BPPTKG explains that in a way share the role in calculating the lahar potential at post-
disaster is better, as it was done in the 90’s. There were instances in the past that both 
(BPPTKG and BBWS SO) were working together in the calculation lahar potential.  

“Our sharing was good, actually. Yes, in the 90’s, about four times. It happened with 
the collaboration with the ProMer (Merapi Project under BBWS SO) to calculate the 
lahar (volume potential)… We worked together then … that time we are ‘one word’ 
(consensus).” Respondent BPPTKG. 

In terms of lahar though, the authority falls under the BBWS SO (RBO-river basin 
organization of Serayu Opak), especially lahar in the river channels, which have been 
studied thoroughly by the JICA as mentioned in the national level. Thus, the results of their 
studies proposed the Sabo Dam System, with a series of consolidation dams and sub-dams 
in all rivers originated at Mt. Merapi. The concept of Sabo Dams is adapted in the Indonesian 
context adding multi-functions (temporary bridge, irrigation intake, etc.) and uses the sand 
mining activities as sediment management.  These Sabo dams were prepared based on a 
calculation for 100 years return period of lahar (DGWR, JICA, 2001), however, as proven in 
2010, the calculation may have not properly predicted the amount can reach up to 140 
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million m3. There are two types of Sabo dams implemented at Mt. Merapi: closed and open. 
The closed type is used to completely stop the lahar sediment flow, at which the dead 
storage condition can happen. Meanwhile, the open type has the conduit/slit pass, which still 
let pass smaller rocks and sand up to 50% of discharge. It is clear in this figure that the lahar 
is controlled using Sabo dam system as a whole throughout the river systems, which located 
in the Mt. Merapi. Thus, the volcanic river basin characteristic management, in this case is 
quite developed and anthropogenic controlled. The infrastructures damaged the natural 
condition of the rivers to secure the settlement and agricultural area. It is also clear that the 
upstream will suffer for the benefit of residents who live in the mid and downstream. This 
information may not be disseminated, as it is considered as a sensitive matter to the 
upstream village communities, but they do deserve to know this risk. By presenting this figure 
6, the perception of lahar management is based mostly on a technical solution, while in 
reality; the most important thing is the readiness of communities to evacuate on time.  
This means that lahar management, although has high priority comes second to daily needs 
of water and transportation. These other functions can be established, as there are 
similarities of dam function for water and lahar, which is a cross-river body infrastructure.  

“Of course…. Converted into multifunctional, the main function is the sediment
control, but second (function) is an intake for irrigation, because it has the same 
principal form, only with a gate (irrigation gate)… We do have a vision of a direct
impact on the community. If it's that (the bridge- described with hand movements), it 
has a direct impact, the public could directly benefit from it.” Respondent BBWS SO 

Thus, with the multi-function, it favors permission from the villagers, as many protests were 
drawn after the 2010 eruption when the BBWS SO proposed to rebuild the Sabo dams. 
However, after discussions with the community, all of them want the Sabo dams to be rebuilt. 
The way the Sabo dam system in Mt. Merapi works in managing lahar is philosophically 
using filtering strategy from bigger boulders using open type and the sand pocket for 
upstream Sabo; closed type with holes between up to mid-stream with the help of diversion 
channel; embankments for mid-stream. The whole river basin territory (WS) is supposedly 
managed based on the land use plan made by the Bappeda DIY (Regional Development 
Agency) as the highest in the hierarchy. But, during hazards, the BPPBD DIY took main 
commander of all scale of management. In summary other stakeholders are explained in 
figure 3: (1) BBWS SO (RBO): all the rivers, lahar and flood, including floodplains and the 
infrastructures to manage them. (2) BNTGM (Merapi National Park Manager): under the 
Ministry of Forestry and Environment or KemenLHK –with 4 km radius from the summit. (3) 
BPPTKG (Volcano Centre): the Mount Merapi’s volcanic activities monitoring – scales of 
management: the whole mountain up to its flank and the rivers where the volcano channels 
its debris flow. (4) PU-P ESDM DIY (Regional Agency on Public Works, Housing, Energy, 
Mineral, and Resources): all infrastructures belonging to the provincial government and 
management. (5) BPDAS SOP (Catchment Management of Serayu Opak Progo): also under 
the KemenLHK, for all catchment managements especially for water retention inland 

Figure 3 Arrangements of a Volcanic River Basin in Mt. Merapi 
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Municipal 
For the onset lahar occurrences, the municipal BPBD is to evacuate as many people as 
possible from the riverside. The BPBD at Sleman Regency is more actively engaged as lahar 
potential in the upstream is still an eminent hazard potential. Most of the time during rain 
lahar, the victims were sand mining trucks and their teams. The EWS (early warning system) 
alarm sometimes is not being regarded, as it made too much sound, but, when visual on the 
lahar is seen, it is usually already too late to evacuate from the river. The Tagana is the 
disaster response personnel at the village level. Its role is to maintain safety in the village in 
the case of hazards occurrence. For this study, the hazards are related to lahar flood.  

“At Adem stream (upstream Opak), there was already there. Here, (in Argomulyo) we 
have the SKSB, luckily. If there were victims, those were breaking the rules. As (the 
incident with) the truck was carried by the lahar, that is because they did not obey us 
(Tagana).” (Respondent Argomulyo). 

During onset hazard of lahar, the river channels are filled with the volcanic materials. 
Depending on the locations, the severities of impacts are based on the distance from the 
volcano, the closest the distance the biggest the impact will be. The BPBD at the municipal 
level works together with local communities regarding monitoring the lahar. In Opak Sub-
Basin, the municipal includes Sleman Regency, Yogyakarta City, and Bantul Regency. 
Although each municipal has their disaster management agency, they relied heavily on the 
aids from the national (also international aids through national government) and regional 
level. Especially for locations on the riverside, the BBWS SO aid for heavy equipment is 
needed all around. During onset lahar, there are no activities relating to water resources 
management conservation and utilizations. 
As for the post-hazards condition, the direct impact of lahar would be the submerging of 
riverside locations and the sedimentation. In the upstream, the lahar may fill up the river 
channel and submerged existing spring, except for one by the Sabo GE-D, upstream of the 
village. As the lahar sedimentation was dredged, the underground water channels were cut 
off, and the post-eruption hot spring water stops producing. Even if lahar cannot exist without 
water, but water can also be interrupted by the lahar. This condition is especially related to 
the quantity of water diminishing and hot temperature; also the water quality changed with 
the volume of volcanic materials submerging the wells, such as Fe and Sulfur. The lahar 
sedimentation impacted the water springs by the, some were buried, some moved, some 
newly emerged. The case of 2010 eruption changed the conditions of springs by the 
upstream village. However, the river base flow is still utilized as an alternative water source. 
Concerning water utilization, the lahar infrastructures (Sabo Dam) in the upstream village can 
also be used as an irrigation weir. However, for the upstream sub-case, the Sabo Dam is 
only used to control lahar flow and a temporary bridge. In the mid-stream, the lahar in 2010 
devastated the homes of the communities who live on the riverside. The lahar filled up the 
houses up to 1 meter deep. As the Code River has been built with a fixed embankment, 
people felt safe to live by the riverside. But, during that occurrence, all was affected, and the 
lahar is tackled momentarily, using temporary dikes (gabion-mesh), which seems to last 
longer than temporary as of during the fieldwork in 2016, this still existed. The lahar 
submerged most of the Riverside water wells and low elevation settlements, resulting in the 
whole elevation of the kampong, being uplifted to 1meter. Consequently, the wells needed to 
be dredged from the lahar sediment before being re-utilized. In the downstream, lahar 
impacts were not as severe as the first two locations. The locals were more concerned about 
the sedimentation of the Opak River, especially near the Tegal Weir, as the villagers used to 
use the river for water tourism attraction. The lahar flows to the fork of Opak from Mt. Merapi 
and Oyo from Karst Gunungsewu. Most of the sediment from 2010 is still fully intact as no 
significant dredging activities were done in this part, as it never received any aid for dredging 
from BBWS SO or anyone.  
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On water conservation, the lahar management has a relation as the river channels filed with 
volcanic materials. In the upstream village, the conservation is highlighted as the main 
activities especially because most of the area is located in the hazard zone and being 
resettled elsewhere in safer locations. These areas are conserved as both hazard zone and 
water permeation area. In the midstream, the conservation is not taken into consideration as 
the land is mostly used for settlements. The lahar control is more dominant than 
conservation, for this sub-case, it is presented by means of dikes and dredging the river 
channel. Meanwhile, the downstream village was not so aware of the need for water 
conservation. This village never had any problem of irrigation supply shortage due to the 
existence of the weirs and irrigation canals in the Opak River.  
Another side effect of the lahar post-hazard is the existence of the sand mining industry. 
Unfortunately, the municipal government paid more attention towards the income generated 
by this industry, than the sustainability of the river regimes. More permits than necessary 
were given to gain access to the lahar materials. The river channels were dug up, deeper 
than the original condition pre-2010 eruption. Initially, in 2010, the municipal governments 
are responsible for declaring permits for the sand mining or the C type mining, but during the 
fieldwork of 2016, this has changed to the regional government. The sand mining industry in 
downstream is also not as burgeoning as in the upstream, this is due the quality of the 
sediment is not as good as those in the upstream area for construction material. The sand 
mining activities in the upstream village is still very much active, with hundreds of trucks 
going back and forth daily to the channels to collect sand and other aggregates of the 
volcanic materials (observed both in 2016 and 2018). The upstream sand mining uses 
machinery, such as the backhoe, pump and stone splitters. This sand mining is not the case 
for mid-stream and downstream. The mid-stream respondents explained that the sand was 
used to elevate the riverside area up to 1meter above its original elevation or to build their 
own homes. However, traditional sand mining activities downstream were reported and 
observed nearby the Tegal Weir. This activity is using simple tools such as bamboo boat and 
human diver with a bamboo knitted container, which can drain the sand as soon as it gets to 
the surface. Additionally, the lahar sedimentation in the river channels, which was not being 
part of the sand mining industry were used as temporary farmlands during the dry season. 
The training for preparation of pre-eruption is dealt, by addressing the readiness and tasks 
planning are proposed by training of the CBO with the local BPBD. The training was more 
often took place in upper stream areas, than the midstream and downstream. The training is 
more intense in the upper stream due to the impact of the hazard are greater there compared 
to other locations.  More focus on Sabo Dam training is also given to the villagers by the 
RBO in collaboration with the community-based organizations (CBO). The CBO in the 
upstream area is based on their awareness towards safety during hazards.  In relation to the 
training, evacuation routes and meeting points are also prepared for each location.Especially 
for lahar, the hazard zone is mapped based on historical review of earlier lahar. However, 
lahar safe zones are not yet implemented A system of sister village is also established for the 
upper stream villages.  

“It exists, fortunately, we have for some time now, a sister village program from the 
BPBD. The sisterhood exists between villages. Like here in Argomulyo, from 
upstream we have Glagaharjo….There is already an agreement. The MoU has 
already been signed.“ (Respondent FGD Argomulyo). 

Meanwhile, for the upstream village, the initiative relates more to the disaster information 
with the Forum SKSB (Shared Social Communications Channels). Although training for Sabo 
Dam monitoring does exist, the setbacks of rivers in the upstream area are unknown for 
certain. Hence, people living in this area do not know for sure what is the safe distance from 
the river. Another attention is given to the awareness of residents in the mid-stream area, as 
post-hazards, by delineating the riverside setback to 3 meters from the current dike. Although 
this is not safe zone from inundation of lahar, it can give some buffer time to evacuate the 
riverside residents. The residents have also developed an informal gathering of the lower 
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level of government under the village administrative into the paguyuban RW to address 
riverside Kampong’s issues, especially with respect to the river and flooding. The kampong in 
this sub-case study is characterized by its location by the riverside. Normally, a village 
consists of several hamlets, where each is consisting of several RW (community), and under 
this, there is also RT. However, the RW does not usually form a gathering. This mid-stream 
village presented an example of self-governance by means of formulating the paguyuban. 
The downstream village is more active in tourism, especially agro-tourism, by forming 
community-based organizations of the secretariat of tourism village initiative and the 
agricultural museum. The setback in this area is decided on the embankments along the 
river, with buffer zones of farmlands up to 100 meters. Based on historical experience, this 
distance is safe for flood and lahar zones.  
The planning for future volcanic river basin should consider these conditions, which 
presented more vividly in the village level. Even if the volcanic activity considered by the 
villagers in the downstream area as a danger and sad occurrence for the victims upstream, 
but for the downstream area this had advantages. The volcanic ashes are considered as a 
natural fertilizer, and so is the lahar sedimentation, made up fertile land for the non-irrigated 
crop. 

4.3 Interaction Attempts and Integration Levels in Lahar Management 

Interaction Attempts 
For these attempts during onset lahar, it is termed as the disaster interaction attempt, called 
as Disaster Task Force. In this task force, the members are ministerial level. At the national 
level, this coordination attempt for lahar risk management is dealt at BNPB, the national 
disaster management agency. This lahar management is done through mapping of lahar and 
the KRB (hazard zone) delineation in collaboration with other ministries and also to the 
regional level. For the case of Merapi 2010, the eruption was of a national scale priority as its 
ash also impacted the whole Java Island’s flight routes. Even as the KRB’s are inter-regional 
or inter-provincial delineation, the attempts are collaborative works across vertical and 
horizontal levels. The core of disaster management coordination lies heavily on the BNPB. 
However, the collaboration works is no longer integrated at post-reconstruction phase. As the 
coordination is not as frequent, the command line of interaction attempts is through the 
Development and Planning Agency (Bappenas). This attempt is termed as general 
development interaction attempt and active during pre and post-hazard. This attempt through 
the Bappenas proposes the annual budget as preparation for disaster finance. This 
mechanism of budget preparation is commonly known as the disaster funds. In each of the 
level, the funds exist, but the higher level of government can support lower levels, through 
transfer mechanism. The Musrenbang and the Rakorbang are the forms of this attempt, 
which existed in all level of governance. The first consists of supposedly two ways discussion 
between government and the people, while the second consists of only governmental 
agencies. The interaction attempt is coordinating provinces within the national government 
and also the different ministries. However, this attempt is shared with other development 
programs, not just water and disaster. It is also about other issues in development, meaning 
that the time to focus on one subject is very limited, even though the interaction attempts are 
done several times a year. Meanwhile, for the water interaction attempt, this is through the 
meetings of the Water Council (DSDAN). The council meets at least three times a year 
focusing on different aspects of water management. The members consist of 50% 
government and 50% of non-government representatives. The attempt is not relating directly 
with the water development fund, but hosted by the General Directorate of Water Resources 
in KemenPUPR. This attempt handles general water management, which is active during pre 
and post-hazards. It is not active during lahar onset or other water-related hazards, which 
became the domain of the BNPB.  
At the regional level, the BPBD DIY (the Provincial Disaster Management Agency) acts as 
the leading actor for the commander during the onset disaster response implementation. The 
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lahar is intersecting two main actors at the regional level: the BBWS SO and the BPPTKG. 
Both have the sound technical expertise needed to decide the lahar status and when to 
evacuate. During an eruption, both works along under the BPBD DIY, coordinating and 
collaborating data towards cooperation in deciding the status. The coordination meetings 
during an eruption are held and led by the BPBD DIY, which aiming all sectors cooperation. 
However, during normal condition, this coordination line is missing. There is a need to create 
a mechanism in which the BBWS SO and the BPPTKG can coordinate, even collaborate in 
providing their expertise and prepare the technical recommendations, even during normal 
condition. Again, as happened at the national level, the regional also experiencing the same 
thing. The fragmentation occurs of the disaster management in the precondition. This 
fragmentation is again based on the inexistence of responsible actors to manage the lahar. 
The coordination works better through direct communication during eruption and rain lahar 
occurrence right after the eruption, which heightens the integration level. The Musrenbang 
and Rakorbang exist at the regional level connecting the municipal levels within the 
provincial governments. The same mechanism is copied from the national level, also for the 
disaster funds. The leading stakeholder is the Bappeda DIY. A similar approach also 
occurred in water development funds for the regional level. However, due to current division 
of roles, the rivers are no longer become the responsibility of the regional level, but national 
level through the river basin organization. During rain lahar occurrence at pre and post-
hazards Mt. Merapi’s condition, this is the task of BBWS SO at the PPK PLG Merapi, a 
branch office of the RBO, which manages the lahar hazards control. Although, coordination 
is also done with BPBD’s at municipal and regional level through the disaster task force 
headed by the BPBD. The main tasks of the PPK PLG Merapi are to operate the Sabo dam 
system, for that to function, the infrastructures are needed to be built and maintained. As 
discussed earlier, due to the limitation of personnel, the PPK PLG Merapi cannot monitor the 
259 Sabo dams on the whole Merapi slope. For this task, the JICA suggested community 
level monitoring approach. Direct coordination between the local communities to PPK PLG 
Merapi can be done informally through calls, walkie-talkie report, or chat apps. However, also 
due to the limitation of local community members who have communication access to this 
office, especially for Sabo dams in a remote area (secluded upper stream), not all areas are 
covered. Still, this points out that along the rivers, the management belongs to BBWS SO, 
through the PPK PLG Merapi for those related to Sabo and the main office for the whole river 
regime. In this sense, the coordination is crossing levels of regional-municipal coordination. 
In the regional level, the water interaction attempt also exists in pre and post-hazards, 
especially for the conservation and utilization through the meetings of water councils of 
TKPSDA, DSDAP and Forum DAS.  These are hosted by different government agencies. 
The TKPSDA WS POS, based on the river basin territory and is hosted by the BBWS SO 
(RBO under the KemenPUPR). The DSDAP DIY is by the PU-P ESDM DIY (regional public 
works agency), based on the administrative boundary of the regional government. The 
Forum DAS by the BPDAS SOP (catchment management by the KemenLHK) is based on 
the catchments boundary. Specifically, on irrigation, the irrigation commission or the Komir 
deal this. The members of such councils are copying the structure of the national level in 
DSDAN. The members are representative of government: national (the branch of ministries), 
regional and municipal, combined with the private and communities (ration of 50%: 50%). 
Out of these attempts, only the TKPSDA discussed the lahar occurrence in their 2011 
meeting, but no apparent results of the recommendations were taken into direct actions. 
However, as the RBO is the host of this council and rivers are one of the main 
responsibilities of it, it does make sense to discuss this in this council rather in the others. 
At the municipal level, this attempt is also made through municipal level BPBD’s. Although at 
this level, there is no coordination line with BBWS SO and BPPTKG, they work directly with 
SAR (search and rescue team) and community organizations (for example the Tagana or the 
Forum SKSB). More active works are done for lahar management in the upstream and mid-
stream area, as the hazard level is still considered high. For the downstream area, the 
Tagana does not work with lahar, but more with the flood as the lahar has slowed down in 
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this area and sedimentation is formed, which filled the river’s channel. Crossing boundaries 
attempts (international-municipal, without national-regional intervention) can also happen, as 
international humanitarian activities have the flexibility to go directly to the impacted area 
during the lahar. At this level, local communities are more active in seeking ways to reach out 
for aids at any level of the management. The water interaction attempt takes form only in the 
Komir, as the water council became inexistent. Similar general development interaction 
attempt with the Musrenbang and Rakorbang exist with the municipal representatives given 
more participatory approach in this level. The two ways discussions occurred more frequently 
than in the other two levels.  

Integration Level 
The integration levels are also differs based on three stages: pre-lahar, onset lahar, and 
post-lahar. At the national level, the pre-hazard coordination disintegrated due to the 
inexistence of lahar management focused regulations, and the directive position of the BNPB 
is no longer at the focal point. Thus, making the approach in disaster management as 
reactive and not pro-active. Based on this, the national integration level is ranged as partial 
coordination only. At the regional level, the tasks of the BPBD is to study the possible 
hazards and coordinating EWS during the time the fieldwork was done, coordination between 
these different agencies for EWS has not been established, but meetings to discuss this 
possibility is ongoing. The case in 2016 fieldworks shows that the almost normal condition of 
the Merapi river basins proposes no strong connection between each actor who has the 
EWS. The attempts in coordinating are still at the beginning, yet, there seems to be just still 
at the level of discussion and no concrete actions have taken place. So at this stage, the 
integration level is still non-existent. 
During onset lahar, the integration level for national, regional and municipal are high towards 
cooperation. This is due to the urgency of saving as many lives as possible and the 
volunteerism values towards one another. Many actors are more aware of the importance of 
integration and work collaboratively and cooperatively aiming the same target. Based on the 
experience of 2010 eruption, the line of communication is busied with the BNPB organizes 
the expertise of each institution, government, private, or community organization and either 
from international, regional and municipal levels. Surprisingly, the integration level at the 
regional under the BPBD is cohesively merged; this is not due to the law of integration, but 
more to the characteristics of the people in this case study in Yogyakarta. The gotong royong 
(collective action) spirit is almost gone, but due to the 2006 earthquake, this regains the 
momentum. Cultural values and local wisdom in this case are embodied into gotong royong, 
which include volunteerism, reciprocity, helping one another, collective action, and 
cooperation. In this regard, the gotong royong is seen as a latent composition, which is 
activated most commonly during difficult times. However, this may not be the case in other 
parts of Indonesia. At post-lahar condition, long after there is no lahar is flowing in the river, 
the lahar management is transformed into resources management. In this case it became the 
sand mining activities and the use of lahar sediment in the river channel into agricultural 
lands. The sand mining permission process is done previously (up to 2014) through the 
municipal agency of water and natural resources (DSDAEM) Sleman, but after the Law 
no.23/2014 on Local Government, the task for giving permit is at the regional level by the 
PUP-ESDM DIY.  
The integration at the municipal level for lahar is not yet established, especially as the 
transferred responsibility like this requires implementation mechanism. During the process 
between 2014-2015, all of the rivers belong to BBWS SO, where the sand mining locations 
are located.  This sand mining acquires technical recommendation, whether certain location 
can be mined or not. But, since 2015, the permit is processed is by the Licensing Office 
(Dinas Perizinan) at the regional level, with the technical recommendation by PUP-ESDM. 
Again, the integration is striving to coexist with the current fragmented institutional 
framework. However, the level of integration is also still at the beginning of coordination.  
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5. Conclusions
A volcanic river basin planning for water resources management should take into 
consideration the volcano activities, especially the lahar management. The current approach 
in implementing the IWRM in a volcanic basin proposed alternatives of combinations using 
spatial and temporal plan. There is a shift within the IWRM dimension priority for lahar 
management, which also impacted on the shift of command role. For example, during the pre 
and post-eruption, the RBO has the command for the river, but during eruption and lahar flow 
the disaster management agency became the commander for all aspect.  The findings 
proved that in the current condition there is little proof whether integration exists between 
water and lahar management. There are ‘boxed’ managements according to the statuses of 
volcano eruption. These boxes created segregation, but integration could still be detected in 
the interaction attempts. First, the LRM is termed as lahar risk and resources management. 
Within this context, the risks management oversees the whole status of pre, onset, and post, 
while the lahar resources management belongs in the post-eruption only. This status has to 
do with the activities of extracting the lahar sediment or the sand mining activities, which is 
also part of the later status. Second, there are overlapping interrelations, which for this paper 
is termed as VRBM (volcanic river basin management) styles, where the LRM condition and 
the pillars of IWRM are put in the order of the second. This is in line with the findings that the 
Disaster style includes not just eruption, but also other onset disaster related to water is 
focusing on the hazards control, where the focus is disaster relief. Meanwhile, the 
conservation and utilization pillars at the moment would be stopped due to circumstances.  
The Normal style is where the water utilization and water conservation are fully implemented 
and lahar risk management is at the preparatory stage. During this style, utilization of water 
is in full optimized condition, while the water conservation, includes both on land and water. 
The water discharge in the rivers and springs is at average capacity, not being interrupted by 
the volcanic activities. The lahar sediment would already be removed and no more sand 
mining activities are allowed, as the riverbed also required a minimum amount of sediment 
transfer for ecological function. The RBO and the catchment authority are taking control of 
the management. During the Disaster VRBM, includes both water-related hazards on normal 
volcano condition and the water-related hazards during a volcano eruption. The primary 
hazard (pyroclastic flow, lava, hot flames, and ashes) and the secondary hazard (lahar flow) 
may take place according to the severity of the eruption. This VRBM style is when the 
function of the volcano and lahar risks management is activated to reduce risks. But, as the 
focus of this research is more about the water-related hazards, the primary hazards are not 
part of the main findings, although still plays a role in the Sabo management. The disaster 
management agency is taking control with the help of the RBO and the volcano center. 
Meanwhile, for the Normal+ is when the eruption stops, but then the lahar flow may still take 
place, due to the deposit of volcanic materials triggered by the rain. This is where the lahar 
risks and resources management are overlapping. This style may already include the water 
utilization from the river, wells, etc. yet the conservation pillar implementation would still wait 
after the condition is walking to Normal. The additional function of the Normal+ is the 
extraction of lahar sedimentation in the form of sand mining activities. This Normal+ is the 
consequence of having Sabo Dam system in the rivers; it needs to be dredged to pre-
eruption condition, so the volume of the dam can function. The RBO is taking control for 
determining the volume of extraction and distance to the Sabo facilities. 
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�

+RZ�WR�FRPELQH�UHVLOLHQFH�WKHRU\�ZLWK�UHJLRQDO�SROLFLHV"�
$�QHWZRUN�EDVHG�PHWKRGRORJ\��

�
%LOJH�$<',1��,VWDQEXO�7HFKQLFDO�8QLYHUVLW\�8UEDQ�DQG�5HJLRQDO�3ODQQLQJ�'HSDUWPHQW��

7XUNH\�
$]LPH�7(=(5��3URI��'U��,VWDQEXO�7HFKQLFDO�8QLYHUVLW\�8UEDQ�DQG�5HJLRQDO�3ODQQLQJ�

'HSDUWPHQW��7XUNH\�
�-RHUJ�.1ø(/ø1*��3URI��'U��+DIHQ&LW\�8QLYHUVLW\��,QVWLWXWH�IRU�8UEDQ�3ODQQLQJ�DQG�

5HJLRQDO�'HYHORSPHQW��*HUPDQ\�
�

��� ,QWURGXFWLRQ��$�%ULHI�/RRN�WR�5HVLOLHQFH�7KHRU\�
�
5HVLOLHQFH� WKHRU\�KDV�DSSHDUHG�DW� WKH�VDPH� WLPH�DV�VXVWDLQDELOLW\� LQ� WKH�VFLHQFH�DUHQD�E\�
IROORZLQJ�WKH�JOREDO�HQYLURQPHQWDO�SUREOHPV�LQ�WKH�����V��KRZHYHU��LW�KDV�EHJXQ�WR�WDNH�SDUW�
LQ�WKH�SODQQLQJ�VFLHQFH�VLQFH�ODVW����\HDUV��7KLV�WUDQVIRUPDWLRQ�FDQ�EH�H[SODLQHG�E\�WKH�GHVSLWH�
RI�FRQWLQXXP�RI�VXVWDLQDELOLW\�VWXGLHV�IRU�ILIW\�\HDUV�LQ�WKH�LQWHUQDWLRQDO�JURXQG��HIIRUWV�FRXOG�QRW�
SUHYHQW� WKH� DULVLQJ� RI� LQHYLWDEOH� QDWXUDO�� HFRQRPLF� DQG� SROLWLFDO� JOREDO� FULVHV� VLQFH� WKH�
EHJLQQLQJ�RI���FF��$ORQJ�ZLWK�JOREDOL]DWLRQ��WKH�QDWXUH�RI�FULVHV�KDV�DOVR�FKDQJHG��,W�LV�VHHQ�
WKDW�WKH�FDXVHV�DQG�FRQVHTXHQFHV�RI�FULVHV�DUH�UHODWHG�WR�HDFK�RWKHU�DQG�WULJJHU�HDFK�RWKHU��
ERWK�IURP�JOREDO�WR�ORFDO�DQG�IURP�HFRORJ\�WR�WKH�HFRQRP\��:LWK�WKLV�QHZ�SKHQRPHQRQ�WKHUH�
LV� UHTXLUHG� D� QHZ�SHUVSHFWLYH� WR� XQGHUVWDQG� WKH� FDXVHV� DQG� LQWHUDFWLRQV� RI� FULVLV�ZLWKLQ� D�
FRPSOH[�SHUFHSWLRQ��3HQGDOO��)RVWHU��	�&RZHOO���������
�
7KHUHIRUH��WKH�UHVLOLHQFH�DSSURDFK�ZLOO�SUHVHQW�D�QHZ�SHUVSHFWLYH�IRU�WKH�DQDO\VLV�RI�FRPSOH[�
SUREOHPV�DQG� V\VWHPV��:LWKLQ� WKLV� VFRSH�� WDUJHWV�RI� VXVWDLQDELOLW\�DQG� UHVLOLHQFH�DSSURDFK�
FDQQRW� EH� VHSDUDWHG�� 0RUHRYHU�� ZKLOH� UHVLOLHQFH� DSSURDFK� LQFOXGHV� WKH� WDUJHWV� RI�
VXVWDLQDELOLW\�� DGGLWLRQDOO\� LW� SURYLGHV� D� KROLVWLF�� V\VWHPDWLF� DQG� UHODWLRQDO� SHUFHSWLRQ� IRU�
SUHYHQWLQJ�DQG�WDNLQJ�DFWLRQ�WR�DODUPLQJ�JOREDO�FKDQJHV��6FKLSSHU�	�/DQJVWRQ����������
�
,Q� RUGHU� WR� XQGHUVWDQG� WKHVH�JOREDO� FRPSOH[� UHODWLRQV� LQ� D�JLYHQ� V\VWHP�� UHVLOLHQFH� WKHRU\�
FRPELQHV�GLIIHUHQW�GLVFLSOLQDU\�RI�VWXGLHV��VXFK�DV�HFRORJ\��HFRQRP\��DQG�VRFLDO�NQRZOHGJH���
%HVLGHV�� KLVWRULFDO� HYROXWLRQ� RI� UHVLOLHQFH� WKHRU\�JURXQGHG� LQ�GLIIHUHQW� VFLHQFHV�� VXFK�DV�� LW�
LQLWLDWHV� LQ� HQJLQHHULQJ� VFLHQFH� ZLWK� ERXQFH�EDFN� FRQFHSW� E\� V\VWHPV� DSSURDFK�
�%HUWDODQII\��������FRQWLQXHV�LQ�HFRORJ\�ZLWK�PXOWL�HTXLOLEULXP�SRLQW���+ROOLQJ��������DQG�DW�ODVW�
LW� OHDJXH�WRJHWKHU�HFRORJLFDO��HFRQRPLF�DQG�VRFLDO�VFLHQFHV�E\�EH\RQG�WKH�HTXLOLEULXP�VWDWH�
FRQFHSW�� �*XQGHUVRQ�	�+ROOLQJ���������7KH�ODVW�SKDVH�RI�UHVLOLHQFH�WKHRU\�³VRFLR�HFRORJLFDO�
FRPSOH[� DGDSWLYH� V\VWHPV´� WHUP� KDV�EHHQ� XVHG� WR� H[SODLQ� WKH� FRPSOH[� UHODWLRQV� EHWZHHQ�
KXPDQ� DQG� QDWXUDO� HQYLURQPHQW�� 7KLV� WHUPLQRORJ\� SURYLGHV� HYLGHQFH� WKDW� WKH� UHVLOLHQFH�
DSSURDFK�KDV�VWURQJ�OLQNV�ZLWK�RWKHU�FRQWHPSRUDU\�GLVFLSOLQHV�VXFK�DV�V\VWHP�DSSURDFK�DQG�
FRPSOH[LW\�VFLHQFH� �3HQGDOO� HW�DO��� �������7RJHWKHU�ZLWK�� WKH�FRPSOH[LW\�VFLHQFH�FRPSULVHV�
YDULRXV�PHWKRGRORJLHV�DQG�WKHRULHV�WKDW�XVH�IRU�XQGHUVWDQGLQJ�DQG�DVVHVVPHQW�RI�FRPSOH[�
V\VWHPV��7KHVH�WKHRULHV�FDQ�EH�OLVWHG�DV�V\VWHP�WKHRU\��QHWZRUN�WKHRU\��QRQOLQHDU�V\VWHPV�
WKHRU\�DQG�JDPH�WKHRU\���,Q�DGGLWLRQ�WKDW��WKHVH�PHWKRGRORJLHV�KDYH�DGYDQFHG�DORQJ�ZLWK�WKH�
GHYHORSPHQW�RI�FRPSXWHU�VFLHQFH�WHFKQRORJLHV�DQG�FRPSXWDWLRQDO�PRGHOV��2¶6XOOLYDQ���������
2Q�WKH�RWKHU�KDQG��WKHUH�DUH�VRPH�RQJRLQJ�GLVFXVVLRQV� WKDW�UHVLOLHQFH�WKHRU\�KDV�QR�FOHDU�
GHILQLWLRQ��ZLGH�FRQFHSWXDO�FRQWH[W�DQG�LW�LV�KDUG�WR�DVVHVV�UHVLOLHQFH�RI�D�V\VWHP��+RZHYHU��
GHVSLWH� WKH� GHFDGHV� RI� ZRUN�� WKHUH� LV� D� VLPLODU� VLWXDWLRQ� IRU� VXVWDLQDELOLW\�� � 7KHUH� DUH� VWLOO�
GHILFLHQFLHV��VXFK�DV�WKH�ODFN�RI�D�QHJRWLDWHG�GHILQLWLRQ�RI�VXVWDLQDELOLW\��WKH�XQFHUWDLQW\�RI�LWV�
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ERXQGDULHV�DQG�WKH� LQDELOLW\� WR�PHDVXUH� LW� �:LOOLDP�$��%URFN��.DUO�*|UDQ�0DOHU��	�3HUULQJV��
�������
,Q�RUGHU�WR�RYHUFRPH�WKHVH�WKHRUHWLFDO�DQG�SUDFWLFDO�VWUXJJOHV��UHVLOLHQFH�DV�D�QHZ�HPHUJLQJ�
WKHRU\� LQ� WKH� SODQQLQJ� VWXGLHV� FDQ� EH� DQ� HIILFLHQW� DQG� KROLVWLF� DSSURDFK� WR� GHYHORS� QHZ�
SHUVSHFWLYHV�LQ�RUGHU�WR�DFKLHYH�WKH�JRDOV�RI�VXVWDLQDELOLW\��(VSHFLDOO\�LQ�WKH�FRQWH[W�RI�V\VWHP�
DSSURDFK�DQG�FRPSOH[LW\��LW�KDV�WKH�SRWHQWLDO�WR�GHYHORS�QHZ�PHWKRGRORJLFDO�WRROV�LQ�H[DPLQLQJ�
WKH�FURVV�VFDOH�UHODWLRQV�RI�VRFLDO��HFRQRPLF�DQG�HFRORJLFDO�V\VWHPV��+RZHYHU�� LW�VKRXOG�EH�
QRWHG� WKDW� LW� LV� D� QHZ� DUHD� RI� UHVHDUFK� DQG� QHHGV� WR� SURJUHVV� SDUWLFXODUO\� LQ� SUDFWLFH� DQG�
DVVHVVPHQW�VWXGLHV��/HYLQ�HW�DO���������%��:DONHU�	�6DOW���������
)XUWKHUPRUH��WKH�PXOWL�GLVFLSOLQDU\�DVSHFW�RI�WKH�UHVLOLHQFH�WKHRU\�KDV�FRPPRQ�VLPLODULWLHV�ZLWK�
SODQQLQJ� VFLHQFH��7KLV� VLPLODULW\� FDQ� IRUP�D� VWURQJ� OLQN� EHWZHHQ� WKH� WZR�GLVFLSOLQHV��7KXV��
UHVLOLHQFH�DSSURDFK�H[SHFWHG�WR�SURYLGH�QHZ�WKHRUHWLFDO�DQG�PHWKRGRORJLFDO�SHUVSHFWLYHV�DQG�
FRQWULEXWLRQV�WR�WKH�SODQQLQJ�VFLHQFH��6FRWW���������

����5HVHDUFK�$LP��4XHVWLRQV�DQG�&RQWHQW�
)URP�WKDW�SRLQW�RI�YLHZ��WKH�JHQHUDO�DLP�RI�WKH�VWXG\�LV�WR�GHYHORS�D�QHZ�PHWKRGRORJ\�LQ�RUGHU�
WR�LQWHJUDWH�WKH�UHVLOLHQFH�WKHRU\�LQ�WKH�SODQQLQJ�VFLHQFH�IRU�XQGHUVWDQGLQJ�WKH�FRPSOH[�VRFLR�
HFRORJLFDO� V\VWHPV� LQWHU�UHODWLRQV�� ULVN� IDFWRUV� DQG� GHYHORS� UHVLOLHQW� SROLF\� PHDVXUHV��
6SHFLILFDOO\�LW�KDV�EHHQ�WDNHQ�LQWR�FRQVLGHUDWLRQ�WKDW�WKLV�QHZ�PHWKRGRORJ\�KDV�WKH�FDSDELOLW\�
RI� EHLQJ� UHSURGXFLEOH�� FRPSDFW� DQG� VLPSOH� LQ� RUGHU� WR� DVVHVV� WKH� UHVLOLHQFH� RI� DQ\� JLYHQ�
V\VWHP��

7KXV�� WKH�PDLQ� TXHVWLRQ� RI� WKLV� VWXG\� LV� ³KRZ� FDQ� UHVLOLHQFH� WKHRU\� FRQWULEXWH� WR� UHJLRQDO�
GHYHORSPHQW�SROLFLHV"´��,Q�DGGLWLRQ��VXE�TXHVWLRQV�GHILQHG�DV��³+RZ�FDQ�WKH�V\VWHPV�DSSURDFK�
DQG�QHWZRUN�WKHRU\�EH�FRPELQHG�WR�HYDOXDWH�UHJLRQDO�UHVLOLHQFH"´���³+RZ�FDQ�ZH�DVVHVV�WKH�
UHVLOLHQFH�RI�D�UHJLRQDO�V\VWHP�LQ�PXOWL�GLPHQVLRQDO��PXOWL�VFDOH�DQG�PXOWL�WHPSRUDO�DSSURDFK"´�
��³:KDW�DUH�WKH�GLIIHUHQW�VXE�V\WHPV�RI�D�FRPSOH[�6(6¶V"´��´+RZ�FDQ�ZH�GHVFULEH�WKH�VXE�
V\WHPV�E\�QHWZRUNV"´��³:KDW�DUH�WKH�QRGHV�DQG�HGJHV�RI�WKH�6(6¶V�QHWZRUNV"�³��$QG�³&DQ�
UHVLOLHQFH�DWWULEXWHV�EH�DVVHVVHG�E\�QHWZRUN�DQDO\VLV"�³�
,Q� RUGHU� WR� GHYHORS� D� FRPSDFW� UHVLOLHQFH� DVVHVVPHQW�PHWKRGRORJ\�� ILUVWO\� NH\�FRQFHSWV� RI�
UHVLOLHQFH�WKHRU\�FODULILHG�ZLWK�³VRFLR�HFRORJLFDO�FRPSOH[�DGDSWLYH�V\VWHPV´�WHUPLQRORJ\�LQ�WKH�
FKDSWHU�WZR��5HVXOWV�SRLQWHG�RXW�WKDW�ZLWK�WKH�UHODWLRQ�RI�FRPSOH[LW\�VFLHQFH��QHWZRUN�WKHRU\�
FDQ�EH�DQ�DQDO\WLFDO�WRRO�WR�DQDO\VHV�WKH�UHVLOLHQFH�RI�FRPSOH[�V\VWHPV��7KHQ�WR�XQGHUVWDQG�
WKH�FRQWULEXWLRQ�RI�WKH�UHVLOLHQFH�WKHRU\�WR�WKH�SODQQLQJ�VFLHQFH��WKH�WKHRUHWLFDO�DQG�SUDFWLFDO�
UHVLOLHQFH� DVVHVVPHQW� H[DPSOHV� DQG� UHFHQW� LQWHUQDWLRQDO� VSDWLDO� GHYHORSPHQW� SROLFLHV�
H[DPLQHG� XQGHU� FKDSWHU� WKUHH�� 5HVXOWV� VKRZV� WKDW�� WR� DVVHVV� WKH� UHVLOLHQFH� RI� DQ\� JLYHQ�
V\VWHP��WKHUH�LV�D�QHHG�WR�XQGHUVWDQG�WKH�V\VWHP�LQ�WZR�ZD\��2QH�LV�DVVHVVPHQW�RI�VSHFLILHG�
UHVLOLHQFH�DQG�WKH�RWKHU�LV�JHQHUDOL]HG�UHVLOLHQFH��7KXV�ZLWK�WKH�ILQGLQJV�IURP�OLWHUDWXUH��WZR�
VWHS� DQDO\WLFDO� PHWKRGRORJ\� GHYHORSHG�� ,Q� FKDSWHU� IRXU�� D� QHWZRUN� EDVHG� UHVLOLHQFH�
DVVHVVPHQW� PHWKRGRORJ\� LQ� 6(6¶V� DQG� NH\� FRQFHSWV� RI� QHWZRUN� WKHRU\� DQG� DQDO\VLV�
H[SODLQHG��,Q�FKDSWHU�ILYH�DVVHVVPHQW�RI�VSHFLILHG�UHVLOLHQFH�DQG�UHODWLRQDO�QHWZRUN�DQDO\VLV�
H[SODLQHG�� ,Q� FKDSWHU� VL[� DVVHVVPHQW� RI� JHQHUDO� UHVLOLHQFH� DQG� VSDWLDO� QHWZRUN� DQDO\VLV�
PHWKRGRORJ\� H[SODLQHG�� ,Q� FKDSWHU� VHYHQ� GLVFXVVLRQ� RI� IXWXUH� VWXGLHV� DQG� FRQWULEXWLRQV�
GHVFULEHG��)LQDOO\�LQ�WKH�FKDSWHU�HLJKW�VXPPDU\�RI�WKH�VWXG\�LV�JLYHQ��

�� 6RFLR��(FRORJLFDO�&RPSOH[�$GDSWLYH�6\VWHPV�
0XOWL��6FDOH��0XOWL��'LPHQVLRQDO�DQG�0XOWL��7HPSRUDO�&RPSOH[�,QWHUUHODWLRQV

7KH�FRPSRQHQWV�RI�WKH�³VRFLR�HFRORJLFDO�FRPSOH[�DGDSWLYH�V\VWHPV´��6(&$6��JLYH�DQ�RXWOLQH�
RI�WKH�EDVLF�FKDUDFWHULVWLFV�RI�UHVLOLHQFH��)LJXUH����7KHVH�FKDUDFWHULVWLFV�KLJKOLJKW�WKH�V\VWHPV�
PXOWL�GLPHQVLRQDO��PXOWL�VFDOH�DQG�PXOWL�WHPSRUDO�SURSHUWLHV�DQG�UHODWLRQVKLSV�ZKLOH�HYDOXDWLQJ�
WKH�UHVLOLHQFH�RI�D�V\VWHP��7KHVH�PXOWLSOH�IHDWXUHV�DUH�H[DPLQHG�VHSDUDWHO\�LQ�UHODWLRQ�WR�WKH�
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6(&$6�WHUP��LQ�RUGHU�WR�FRQWULEXWH�WR�WKH�UHVLOLHQFH�DVVHVVPHQW�PHWKRGRORJ\�WR�EH�GHYHORSHG�
IRU�SODQQLQJ�VFLHQFH��
�

�
)LJXUH����0DLQ�FRPSRQHQWV�RI�WKH�³6RFLR�(FRORJLFDO�&RPSOH[�$GDSWLYH�6\VWHPV´�7HUP��6(&$6��

�
7KH�PXOWL�GLPHQVLRQDO�DVSHFW�RI�UHVLOLHQFH�LV�FRPSRVHG�E\�WKH�VRFLR�HFRORJLFDO�FRQWH[W��7KH�
VRFLRORJLFDO� GLPHQVLRQ� RI� WKLV� WHUP� LQFOXGHV� HFRQRPLF�� VRFLDO�� FXOWXUDO�� PDQDJHULDO� DQG�
HFRQRPLF� UHODWLRQV� UDQJLQJ� IURP� LQGLYLGXDO� VFDOH� WR� VRFLDO� RUJDQL]DWLRQV�� FRPSDQLHV� WR� WKH�
HQWLUH� HFRQRPLF� V\VWHP�� 8QGHU� WKH� HFRORJLFDO� GLPHQVLRQ�� WKH� UHODWLRQVKLS� EHWZHHQ�
HFRV\VWHPV�DQG�HFRV\VWHP�VHUYLFHV�DUH�H[SODLQHG��+HLGH�	�+HLMPDQ��������5L]]L��*UD]LDQR��
	�'DOODUD���������
7KH�PXOWL�VFDOH�FRQWHQW�RI�UHVLOLHQFH�LV�EDVHG�RQ�V\VWHP�WKHRU\��,W�H[DPLQHV�WKH�UHODWLRQVKLS�
EHWZHHQ�XSSHU�V\VWHP�DQG�VXEV\VWHPV�ZKHUH�WKH�IRFDO�V\VWHP�VFDOH�LV�HQJDJHG��,W�DOORZV�WKH�
ERXQGDULHV�RI�WKHVH�V\VWHPV�WR�EH�GHWHUPLQHG�DQG�FRQVLGHUV�WR�FURVV�VFDOH�LQWHUDFWLRQV�E\�D�
FRPELQDWLRQ�RI�GLIIHUHQW�VFDOHV� WKDW�YDU\�JOREDOO\�� UHJLRQDOO\�DQG� ORFDOO\� �)RONH�HW�DO���������
*RWWV��������6WUDXVVIRJHO�	�YRQ�6FKLOOLQJ���������
0XOWL�WHPSRUDO�UHODWLRQVKLSV�DUH�UHSUHVHQWHG�E\�WKH�DGDSWLYH�F\FOH�FRQFHSW��ZKLFK�LV�WDNH�SDUW�
XQGHU�WKH�3DQDUFK\�WHUP��$FFRUGLQJ�WR�WKH�3DQDUFK\�WHUP��WKH�F\OH�RI�V\VWHPV�DUH�GHILQHG�LQ�
IRXU� SKDVHV�� H[SORLWDWLRQ�� FRQVHUYDWLRQ�� UHOHDVH� DQG� UHRUJDQL]DWLRQ� �*XQGHUVRQ� 	� +ROOLQJ��
������� 7KLV� FRQFHSW�� DOVR� FDOOHG� V\VWHP� G\QDPLFV� �5HVLOLHQFH$OOLDQFH�� ������ DQG� FDQ� EH�
DGDSWHG�WR�VRFLDO��HFRQRPLF��HFRORJLFDO�V\VWHPV�EHKDYLRUV���
$GDSWLYH�&\FOH�LV�D�PHWDSKRU�WR�FODVVLI\�V\VWHPV��RUGHU�HYHQWV��DQG�VXJJHVW�VSHFLILF�TXHVWLRQV�
DQG� WHVWDEOH�K\SRWKHVLV� IRU�XQGHUVWDQGLQJ� WUDQVIRUPDWLRQV� LQ� OLQNHG�V\VWHPV�RI�SHRSOH�DQG�
QDWXUH��*XQGHUVRQ�	�+ROOLQJ���������,Q�RUGHU�WR�VSHFLI\�FRQQHFWLRQV�EHWZHHQ�SODQQLQJ�VWXGLHV�
DQG� UHVLOLHQFH� WKHRU\� PRUH� GHWDLOHG� LQIRUPDWLRQ� ZLOO� EH� JLYHQ� DERXW� WKLV� NH\� PHWDSKRU� RI�
UHVLOLHQFH��
,Q�DGDSWLYH�F\FOH��ILUVW�DQG�VHFRQG�SKDVHV�DUH�H[SUHVVHG�DV�WKH�IURQW�ORRS��ZKLOH�WKH�WKLUG�DQG�
IRXUWK�SKDVHV�DUH�GHILQHG�DV�WKH�EDFN�ORRS�DQG�WKHVH�WZR�ORRSV�KDYH�RSSRVLWH�FKDUDFWHULVWLFV�
�%��:DONHU�	�6DOW���������7KH�FKDUDFWHULVWLF�RI�WKH�IURQW�ORRS�LV�VORZ�DQG�FDQ�EH�SUHGLFWHG�ZKLOH�
WKH�EDFNVLGH�LV�IDVW��VXGGHQ�DQG�XQSUHGLFWDEOH��7DEOH������
�

7DEOH���$GDSWLYH�F\FOH�SKDVHV�DQG�SURSHUWLHV����6RXUFH��*HQHUDWHG�)URP�%RRN��3DQDUFK\��&K���
�*XQGHUVRQ�	�+ROOLQJ��������

�

^K�/K>K'/�

^ŽĐŝĂů�ĂŶĚ�
�ĐŽŶŽŵŝĐ�
ĚŝŵĞŶƐŝŽŶ�

��K>K'/�

�ĐŽůŽŐŝĐĂů�
ĚŝŵĞŶƐŝŽŶ

�ĐŽƐǇƐƚĞŵ�
ƐĞƌǀŝĐĞƐ

�KDW>�y

�ŽŵƉůĞǆŝƚǇ�
ƐĐŝĞŶĐĞ

EĞƚǁŽƌŬ�
ƐĐŝĞŶĐĞ

���Wd/s�

WĂŶĂƌĐŚǇ

�ĚĂƉƚŝǀĞ�
ĐǇĐůĞ

^z^d�D^

^ǇƐƚĞŵƐ�
ĂƉƉƌŽĂĐŚ

^ƵƉĂ�ƐǇƐƚĞŵ

&ŽĐĂů�^ǇƐƚĞŵ

^Ƶď�ƐǇƐƚĞŵ

/RRSV� )URQW�ORRS� %DFN�ORRS�
6\VWHP�FRQQHFWHGQHVV� 6\VWHP�SRWHQWLDO�

�
3KDVHV�

���3KDVH� ��3KDVH� ��3KDVH� ��3KDVH�
U� .� �� Į�

([SORLWDWLRQ� &RQVHUYDWLRQ� 5HOHDVH� 5HRUJDQL]DWLRQ�
3URSHUWLHV� 3UHGLFWDEOH�DQG�FHUWDLQ�DQG�VORZ�

0D[LPXP�SURGXFWLRQ�DQG�DFFXPXODWLRQ�
��8QSUHGLFWDEOH��XQFHUWDLQ�DQG�IDVW�

0D[LPXP�LQYHQWLRQ�DQG�UHDVVRUWPHQW�

89



$\GÕQ�%��7H]HU�$��.QLHOLQJ�-�1HWZRUN�%DVHG�5HVLOLHQFH�$VVHVVPHQW���WK�,62&$53�&RQJUHVV�������

�

.QRZLQJ�ZKLFK�VWDJH�WKH�V\VWHP�LV�LQ��JLYHV�LPSRUWDQW�LQIRUPDWLRQ�DERXW�WKH�V\VWHP�G\QDPLFV��
)RU� H[DPSOH�� RQ� WKH� IURQW� VLGH�� FRQQHFWLYLW\� DQG� WKH� PD[LPXP� OHYHO� RI� SURGXFWLRQ� DQG�
DFFXPXODWLRQ�FDQ�EH�GHILQHG�LQ�WKH�V\VWHP��RQ�WKH�FRQWUDU\�LQ�WKH�EDFNVLGH�ZKLOH�WKH�V\VWHP�
LQ� D� IUDJPHQWDWLRQ� LW� KDV� D� KLJK� SRWHQWLDO� IRU� FUHDWLYLW\�� LQQRYDWLRQ� DQG� GLVFRYHULHV�� 7KLV�
PHWDSKRU�LV�DOVR�DGDSWHG�WR�WKH�SODQQLQJ�SURFHVV��$FFRUGLQJO\��D�SROLF\�SODQ�LV�SUHSDUHG�LQ�WKH�
ILUVW�VWDJH��SROLF\�GHFLVLRQV�DUH�PDGH�LQ�WKH�VHFRQG�VWDJH��WKHQ�IDLOXUH�RFFXUV�LQ�WKH�WKLUG�VWDJH��
DQG�WKHQ�DOWHUQDWLYH�SODQ�GHFLVLRQV�DUH�PDGH�LQ�WKH�IRXUWK�VWDJH��
7KH� FRPSOH[� VWUXFWXUH� RI� WKH� V\VWHP� UHIHUV� WR� WKH� �&RPSOH[LW\� 6FLHQFH��ZKLFK� LV� XVHG� WR�
XQGHUVWDQG�LQWHU�UHODWLRQV�RI�V\VWHPV�FRPSRQHQWV��+ROOLQJ����������,W�DOVR�SURYLGHV�LQIRUPDWLRQ�
DERXW�WKH�PHWKRGV�WR�EH�XVHG�LQ�WKH�DQDO\VLV�DQG�DVVHVVPHQW�RI�VRFLR�HFRORJLFDO�V\VWHPV�E\�
HVWDEOLVKLQJ�UHODWLRQVKLSV�ZLWK�FXUUHQW�VFLHQWLILF�ILHOG�RI�VWXGLHV��VXFK�DV�V\VWHP�WKHRU\��QHWZRUN�
WKHRU\��QRQOLQHDU�V\VWHP�WKHRU\��JDPH�WKHRU\��
�
$GGLWLRQ�WR�WKH�PXOWLSOH�FKDUDFWHULVWLFV�RI�6(&$6���JHQHUDO�FKDUDFWHULVWLFV�RI�UHVLOLHQW�V\VWHPV�
DUH� H[SODLQHG� LQ� GLIIHUHQW� WKHRUHWLFDO� VWXGLHV� RI� UHVLOLHQFH� �6WRFNKROP5HVLOLHQFH&HQWUH�� %��
:DONHU�	�6DOW��������DQG� LQ� WKH�PHWKRGV� IRU�HPSRZHULQJ� UHVLOLHQFH�RI�FLWLHV��$583��������
(UD\GÕQ�	�7DúDQ�.|N���������$PRQJ�WKLV�YDULHW\�RI�VRXUFHV��WKH�PRVW�FRPPRQ�DQG�UHSHWLWLYH�
UHVLOLHQFH� DWWULEXWHV� DUH� GLYHUVLW\�� FRQQHFWLYLW\�� PRGXODULW\�� UREXVWQHVV�� UHGXQGDQF\� DQG�
IOH[LELOLW\��*LYHQ�WKH�IDFW�WKDW�WKHVH�DWWULEXWHV�DUH�SDUW�RI�D�FRPSOH[LW\�VFLHQFH�WHUPLQRORJ\��LW�
FDQ�EH�FRQFOXGHG�WKDW�WKH�JHQHUDO�UHVLOLHQFH�SURSHUWLHV�FDQ�EH�DQDO\]HG�E\�FRPSOH[�V\VWHP�
DQDO\VLV�PHWKRGV��
�
���&RQWULEXWLRQV�RI�5HVLOLHQFH�7KHRU\�WR�6SDWLDO�3ODQQLQJ�
�
7KH�UHVLOLHQFH�RI�KXPDQ�HQYLURQPHQW�DLPV�DW�SUHYHQWLQJ�WKH�RFFXUUHQFH�RI�XQZDQWHG�VXUSULVHV�
LQ�WKH�IDFH�RI�H[WHUQDO�GLVWXUEDQFHV�DQG�DW�WKH�VDPH�WLPH�WDUJHWLQJ�WKH�FRQWLQXLW\�RI�WKH�TXDOLW\�
RI�VHUYLFHV�DQG�SURGXFWV�� L�H��HFRV\VWHP�VHUYLFHV��%��:DONHU�	�6DOW���������,Q�RUGHU�WR�IXOILOO�
WKLV�JRDO�LW�LV�LPSRUWDQW�WR�HQDEOH�WKH�LQWHJUDWLRQ�RI�SODQQLQJ�FRQFHSW�DQG�UHVLOLHQFH�WKHRU\�IRU�
IXWXUH�VWXGLHV��
)URP�WKLV�SRLQW�RI�YLHZ��PDLQ� LQIOXHQFHV�RI� WKH�UHVLOLHQFH�DSSURDFK�WR�SODQQLQJ�VFLHQFH�DUH�
HPSKDVL]HG�DV�SURYLGLQJ�QHZ�SHUVSHFWLYHV�IRU�ERWK�PHWKRGRORJLFDO�VWXGLHV�DQG�SROLFLHV��WDNLQJ�
LQ� WKH� DFFRXQW� WKH� ORFDO� DQG� JOREDO� VFDOHV� DW� WKH� VDPH� WLPH� GXULQJ� SODQQLQJ� GHFLVLRQV�� WR�
SURYLGH� D� KROLVWLF� YLHZ� RI� VRFLDO�� HFRQRPLF�� HFRORJLFDO� DQG� JRYHUQPHQWDO� UHODWLRQVKLSV� DW�
PXOWLSOH�VFDOHV��6FRWW����������
+RZHYHU�� XS� WR� QRZ� LQ� WKH� SODQQLQJ� VFLHQFH� UHVLOLHQFH� WKHRU\� JHQHUDOO\� KDV� EHHQ� VWXGLHG�
VHSDUDWHO\�DW�GLIIHUHQW�VFDOHV�DQG�GLIIHUHQW�LVVXHV��5HVLOLHQFH�DVVHVVPHQW�VWXGLHV�KDYH�VKRZQ�
WKDW�HFRQRPLF�YXOQHUDELOLWLHV��$QWKRSRXORX��.DEHULV��	�3HWURX��������5L]]L�HW�DO����������QDWXUDO�
GLVDVWHUV� �(UD\GÕQ�	�7DúDQ�.|N�� ������6NHUUDWW�� ������ DQG� VRFLDO� SUREOHPV�DUH� VWXGLHG� DW�
GLIIHUHQW�VFDOHV��0�OOHU���������%XW�WKHVH�SDUWLFXODU�VWXGLHV�DUH�QRW�HQRXJK�WR�XQGHUVWDQG�WKH�
LQWHUDFWLRQV�EHWZHHQ�VFDOHV�DQG�SUREOHPV�RI�FRPSOH[�V\VWHPV��7KLV�JDS�LQ�WKH�OLWHUDWXUH�QHHGV�
WR�EH�ILOOHG��.LQ]LJ�HW�DO���������%��+��:DONHU��$QGHULHV��.LQ]LJ��	�5\DQ���������
,Q�DGGLWLRQ��H[DPSOHV�RI�DSSOLHG�UHVLOLHQFH�UHVHDUFKHV�GHOLYHU�QRWDEOH�FRQWULEXWLRQV�WR�SODQQLQJ�
VFLHQFH�� 2QH� RI� WKHP� LV��:RUNERRN� RI� $VVHVVLQJ� 5HVLOLHQFH� LQ� 6RFLR�(FRORJLFDO� 6\VWHPV�
SURGXFHG�E\�5HVLOLHQFH�$OOLDQFH���������,Q�WKLV�ZRUNERRN��WKH�LWHUDWLYH�F\FOH�RI�ILYH�VWHSV�RI�
UHVLOLHQFH�DVVHVVPHQW�GHVFULEHG�LQ�D�FRPSUHKHQVLYH�ZD\��)LUVW�VWHS�VWDUWV�ZLWK�GHVFULELQJ�WKH�
V\VWHP�ZLWK�WKH�TXHVWLRQ�RI�UHVLOLHQFH�RI�ZKDW�DQG�UHVLOLHQFH�WR�ZKDW�DQG�LGHQWLI\LQJ�NH\�LVVXHV��
VFDOHV�DERYH�DQG�EHORZ��6HFRQG�VWHS�XQGHUVWDQGV�V\VWHP�G\QDPLFV��WKUHVKROGV��WUDQVLWLRQV��
FKDQJH� DQG� PXOWLSOH�V\VWHP� VWDWHV�� 7KLUG� VWHS� H[SORUHV� FURVV�VFDOH� LQWHUDFWLRQV�� JHQHUDO�
UHVLOLHQFH�VWDWXV�� FDVFDGLQJ�FKDQJHV��)RXUWK�VWHS� LV� GHILQLQJ�V\VWHP�JRYHUQDQFH��DGDSWLYH�
JRYHUQDQFH�DQG�LQVWLWXWLRQV��DQG�DQDO\]LQJ�VRFLDO�QHWZRUNV�DQG�DW�WKH�ILIWK�VWHS�LV�DFWLQJ�RQ�WKH�
DVVHVVPHQW��V\QWKHVLV�RI�ILQGLQJV�DQG�VWDUWLQJ�WKH�WUDQVIRUPDWLRQ��7KHVH�VWHSV�RI�UHVLOLHQFH�
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SUDFWLFH�KDYH�D�VWURQJ�OLQN�ZLWK�WKH�SODQQLQJ�SURFHVV�DQG�WKLV�UHVHPEOHV�WKH�RSSRUWXQLWLHV�IRU�
EXLOGLQJ�VWURQJ�OLQNV�EHWZHHQ�UHVLOLHQFH�DSSURDFK�DQG�SODQQLQJ�LQWHOOLJHQFH��
$QRWKHU�NH\�LQWHUVHFWLRQ�EHWZHHQ�UHVLOLHQFH�DQG�SODQQLQJ�GHFLVLRQ�PDNLQJ�GHVFULEHG�E\�%pQp��
+HDGH\��+DGGDG��DQG�YRQ�*UHEPHU��������LV�WKH�FRUUHODWLRQ�EHWZHHQ�WKH�LPSDFW�RI�VKRFN�DQG�
WKH�SHULRG�DQG�FRQWHQW�RI� UHVSRQVHV�� ,W� LV�KLJKOLJKWHG� WKHUH� LV� WKUHH�FDSDFLWLHV� WKDW� WKDW� WKH�
V\VWHP� FDQ� GHYHORS� DV� D� UHVSRQVH� WR� WKH� GLVWXUEDQFHV� RU� VKRFNV�� 7KHVH� DUH� DEVRUSWLYH��
DGDSWLYH�DQG�WUDQVIRUPDWLYH�FDSDFLWLHV��$V�DQ�H[DPSOH��DJDLQVW�D�PLOG�LQWHQVLW\�VKRFN�UHODWHV�
ZLWK� WKH� V\VWHP� DEVRUSWLYH� FDSDFLW\� RU� VWDELOLW\� ZKLFK� LW� UHTXLUHV� VKRUW�WHUP� KXPDQLWDULDQ�
LQWHUYHQWLRQV� LQ� D� VKRUW� WHUP��2Q� WKH� RWKHU� KDQG�� LW� ZLOO� EH� QHFHVVDU\� WR� GHYHORS� DGDSWLYH�
FDSDFLW\�DQG�IOH[LELOLW\�RI� WKH�V\VWHP�DJDLQVW�PRGHUDWH�VKRFNV��ZKLFK�FDQ�EH�DFKLHYHG�ZLWK�
PLG�WHUP�SURMHFWV�DQG�VWUDWHJLHV��,Q�RUGHU�WR�EH�DEOH�WR�FRSH�ZLWK�D�VHYHUH�LPSDFW��V\VWHPV�ZLOO�
QHHG�WR�LPSURYH�WKH�WUDQVIRUPDWLYH�FDSDFLW\�DQG�WKLV�FKDQJH�FDQ�EH�VXFFHVVIXO�ZLWK�ORQJ�WHUP�
GHYHORSPHQW�SURJUDPV��
,Q�DGGLWLRQ�WR�WKHVH�H[DPSOHV��DQRWKHU�FRQWULEXWLRQ�WKDW�WKH�UHVLOLHQFH�WKHRU\�FDQ�PDNH�WR�WKH�
SODQQLQJ� VFLHQFH�FRPHV� XS�ZLWK� WKH� QHHG� IURP� WKH� SROLF\� REMHFWLYHV��5HFHQW� LQWHUQDWLRQDO��
UHJLRQDO� DQG� VSDWLDO� SODQQLQJ� REMHFWLYHV� DQG� SULRULWLHV� LQ� SODQQLQJ� VFLHQFH� DUH� IRFXVHG� RQ�
HQDEOLQJ� UHJLRQDO� GHYHORSPHQW� WKURXJK� VSDWLDO� FRKHVLRQ� WKXV� HPSRZHULQJ� UXUDO�XUEDQ�
LQWHJUDWLRQ�DQG�FRQQHFWLYLW\� �(6321��������2(&'��������81�+$%,7$7��������� ,Q�RUGHU� WR�
UHDOL]H�WKHVH�SROLF\�REMHFWLYHV��LW�LV�LPSRUWDQW�WR�XQGHUVWDQG�FRPSOH[�VSDWLDO�UHODWLRQVKLSV�DQG�
DQDO\]H� WKH� OLQNV� RI� FRPSRQHQWV�ZLWK� QHWZRUN�DQDO\VLV��ZKLFK� LV� SDUW� RI� WKH� UHVLOLHQFH� DQG�
FRPSOH[LW\�OLWHUDWXUH��
&RQYHUVHO\��LW�KDV�EHHQ�SRLQWHG�RXW�WKDW�LQ�UHVLOLHQFH�DVVHVVPHQW�VWXGLHV�WKHUH�LV�ODFN�RI�VWURQJ�
K\SRWKHVHV� DQG� FOHDU� FRQFHSWV�� DQG� QHFHVVLW\� RI� GHYHORSLQJ� KROLVWLF� DSSURDFKHV��
XQGHUVWDQGLQJ� WKH� IDFWRUV� DQG� SURFHVVHV� DIIHFWLQJ� UHVLOLHQFH� RI� WKH� V\VWHP� DUH� LPSRUWDQW�
�6FKLSSHU�	�/DQJVWRQ���������$GGLWLRQDOO\� IRU� IXWXUH�VWXGLHV�� LW� LV� UHFRPPHQGHG� WR�GHYHORS�
VWURQJ�GHILQLWLRQV�RI�UHVLOLHQFH�LQ�UHJLRQDO�V\VWHPV�DQG�SUHSDUH�DSSOLFDEOH�FULWHULD�DQG�PDWULFHV��
H[SORULQJ�UHVLOLHQFH�ZLWK�UHSURGXFLEOH�PHWKRGV�EDVHG�RQ�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�GDWD��DQG�
LGHQWLI\�WKH�UROHV�RI�VRFLDO�DFWRUV��3HQGDOO�HW�DO����������

&RQVHTXHQWO\��WKHUH�DUH�PDQ\�QHZ�ILHOGV�RI�VWXG\�DQG�GHYHORSPHQW�SRVVLELOLWLHV�DQG�V\QHUJLHV�
DULVLQJ� IURP� WKH�QHHGV�DQG� VKRUWFRPLQJV�RI� WKHVH� WZR�VFLHQFHV�� ,W� LV� LPSRUWDQW� WR� FRQGXFW�
VWXGLHV�WKDW�HYDOXDWH�WKHVH�RSSRUWXQLWLHV�DQG�SURYLGH�QHZ�DSSURDFKHV�E\�FRQWULEXWLQJ�WR�ERWK�
GLVFLSOLQHV��7KH�OLWHUDWXUH�VXUYH\�UHVXOWV�VKRZV�WKDW��WKH�PRVW�LPSRUWDQW�RXWFRPHV�DUH�WKDW�WKH�
SHUVSHFWLYH� RI� UHVLOLHQFH� GHWHUPLQHV� WKH� SUREOHPV� IDFHG� E\� KXPDQ� VHWWOHPHQWV� LQ� PXOWL�
GLPHQVLRQV��DW�PXOWL�VFDOHV�DQG�LQ�PXOWL�WHPSRUDO�FKDUDFWHULVWLFV��DQG�WDNHV�LQWR�DFFRXQW�WKH�
FRPSOH[� UHODWLRQVKLSV� EHWZHHQ� WKHP�� 7KXV�� LW� LV� LPSRUWDQW� WR� GHYHORS� SROLFLHV� ZLWKLQ� WKLV�
DSSURDFK�LQ�WHUPV�RI�SURGXFLQJ�HIIHFWLYH�VROXWLRQV���

�� $�1HWZRUN�%DVHG�5HVLOLHQFH�$VVHVVPHQW�0HWKRGRORJ\�LQ�6(6¶V

)URP�WKH�ILQGLQJV�RI�OLWHUDWXUH�RI�UHVLOLHQFH�WKHRU\��UHFHQW�SODQQLQJ�DJHQGDV�DQG�ZRUNERRNV�RI�
UHVLOLHQFH�LPSOHPHQWDWLRQ�DQG�DVVHVVPHQW�VWXGLHV�WZR�PDLQ�DSSURDFK�KDV�EHHQ�GHGXFHG�LQ�
RUGHU� WR� LQWHJUDWH� UHVLOLHQFH� WKHRU\� WR� SODQQLQJ� VFLHQFH�� 2QH� LV� DVVHVVPHQW� RI� VSHFLILHG�
UHVLOLHQFH��DQG�WKH�VHFRQG�LV�DVVHVVPHQW�RI�JHQHUDO�UHVLOLHQFH���
)LUVW��LQ�WKH�VSHFLILHG�UHVLOLHQFH�DVVHVVPHQW�PRGHO��IRU�D�JLYHQ�V\VWHP��³5HVLOLHQFH�IRU�ZKRP�
DQG�IRU�ZKDW"´�DQG�³5HVLOLHQFH�WR�ZKDW"´�TXHVWLRQV�DUH�DQVZHUHG���$IWHU�WKDW�WKHUH�LV�WULHG�WR�
UHYHDO�LQWHU�UHODWLRQDO�ULVN�IDFWRUV�ZLWK�QHWZRUN�DQDO\VLV��7KXV��WKLV�PHWKRGRORJ\�FDQ�FRQWULEXWH�
DV�D�GHFLVLRQ�VXSSRUW�V\VWHPV�WR�WKH�GHWHUPLQDWLRQ�RI�ULVN�IDFWRU�LQ�WKH�6(6
V�DQG�PDNLQJ�WKH�
SODQ�REMHFWLYHV��
6HFRQGO\��JHQHUDO� UHVLOLHQFH�DVVHVVPHQW�PRGHO�� WU\� WR�XQGHUVWDQG�JHQHUDO�DWWULEXWHV�RI� WKH�
VSHFLILHG�V\VWHP��VXFK�DV�GLYHUVLW\��PRGXODULW\��RSHQQHVV�DQG�UHGXQGDQF\��7KLV�DSSURDFK�ZLOO�
FRQWULEXWH� WR� XQGHUVWDQG� FRPSOH[� IHDWXUH� RI� WKH� VRFLR�HFRORJLFDO� V\VWHPV� E\� VSDWLDO� LQWHU�
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�

UHODWLRQV��FRPSRQHQWV��DQG�FRQQHFWLYLW\�RI�WKH�V\VWHP�DQG�WKLV�ZLOO�DOORZ�PDNLQJ�FRPSDUDWLYH�
VWXGLHV� IRU� WR� XQGHUVWDQG� WKH� IDFWRUV� WKDW� LQIOXHQFH� WKH� IRUPDWLRQ� RI� UHVLOLHQFH� LQ� GLIIHUHQW�
V\VWHPV���
:LWKLQ� WKLV�GLUHFWLRQ�� WKH�VWXG\� WDUJHW� LV� WR�GHYHORS�D�QHZ�FRPSDFW��KROLVWLF�DQG�SUDFWLFDEOH�
PHWKRGRORJ\� IRU� UHVLOLHQFH�DVVHVVPHQW� LQ� VRFLR�HFRORJLFDO� FRPSOH[�DGDSWLYH� V\VWHPV��7KH�
QHWZRUN�WKHRU\�WKDW�HPHUJHG�LQ�WKH�����V�LV�RQH�RI�WKH�PRVW�FRPPRQO\�XVHG�WRROV�WR�HYDOXDWH�
FRPSOH[�LQWHUUHODWLRQV�RI�D�V\VWHP��7KXV��QHWZRUN�WKHRU\�DQG�DQDO\VLV�PHWKRG�ZLOO�EH�XVHG�LQ�
WKH�VWXG\�DV�D�UHVLOLHQFH�DVVHVVPHQW�WRRO��,Q�WKH�QH[W�VHFWLRQ��HVVHQWLDO�LQIRUPDWLRQ�DERXW�WKH�
QHWZRUN�WKHRU\�DQG�DQDO\VLV�PHWKRG�DQG�WKH�FRQWULEXWLRQV�LW�FDQ�SURYLGH�ZLOO�EH�H[SODLQHG��
�
����1HWZRUN�7KHRU\�DQG�$QDO\VLV�
1HWZRUN� DQDO\VLV� SURYLGHV� LQIRUPDWLRQ� DERXW� WKH� LQWHUUHODWLRQV� RI� VXE�FRPSRQHQWV� LQ� WKH�
V\VWHP�DQG�KHOSV�WR�YLVXDOL]H�WKH�FRPSOH[LW\�RI�WKH�V\VWHP�LQ�D�VLPSOH�ZD\��%DUDEiVL���������
7KLV�PHWKRG�LV�DOVR�UHIHUUHG�DV��*UDSK�7KHRU\��LQ�PDWKHPDWLF�VFLHQFH��7ZR�EDVLF�FRPSRQHQWV�
WKDW�FRQVWLWXWH�QHWZRUN�DUH�QDPHG�DV�QRGHV��YHUWLFHV��DQG�HGJHV��:KLOH�QRGHV�UHSUHVHQW�WKH�
FRQQHFWHG�HQWLWLHV��HGJHV�GHVFULEH�WKH�FRQQHFWLRQ�EHWZHHQ�WKHVH�WZR�HQWLWLHV���

�
�

�
)LJXUH���1HWZRUN�(OHPHQWV��QRGHV�DQG�HGJHV�

�

$GMDFHQF\�PDWUL[� LV�RQH�RI�WKH�PHWKRGV�XVHG�WR�GHWHUPLQH�UHODWLRQVKLS�EHWZHHQ�QRGHV�LQ�D�
QHWZRUN��7KH�DGMDFHQF\�PDWUL[��)LJXUH����LV�IRUPHG�E\�GHWHUPLQLQJ�WKH�SRLQWV�LQ�WKH�V\VWHP�
DQG�WKHQ�SODFLQJ�WKH�QDPHV�RI�WKH�SRLQWV�LQ�WKH�URZ�DQG�FROXPQ�KHDGLQJV�RI�WKH�WDEOH��,I�WKHUH�
LV�D�UHODWLRQ�IRU�HDFK�QRGH�SDLU��LW�LV�ILOOHG�ZLWK�YDOXH����RWKHUZLVH��LW�LV�ILOOHG�ZLWK�YDOXH����(VWUDGD�
	�.QLJKW���������'LIIHUHQW�FRPSXWHU�SURJUDPV�DUH�XVHG�WR�YLVXDOL]H�WKH�QHWZRUN�DV�D�JUDSK�
�)LJXUH�����DQG�RQH�RI�WKHP�LV�WKH�RSHQ�VRXUFH�5�3URJUDPPLQJ�ODQJXDJH��7KH�,�*UDSK�OLEUDU\�
LQ�WKH�5�SURJUDP�LV�D�ZLGHO\�XVHG�WRRO�IRU�DQDO\]LQJ�DQG�YLVXDOL]LQJ�WKH�QHWZRUN��,Q�WKLV�VWXG\��
5�SURJUDPPLQJ�DQG�,�JUDSK�OLEUDU\�ZHUH�XVHG�LQ�WKH�QHWZRUN�YLVXDOL]DWLRQ��
�
$IWHU�JHQHUDWLQJ�WKH�QHWZRUN��LW� LV�SRVVLEOH�WR�DQDO\]H�VRPH�EDVLF�DQG�FRPSOH[�FDOFXODWLRQV�
ZLWK�QHWZRUN�PHDVXUHPHQW�WRROV��)RU�H[DPSOH��WKH�QRGH�ZLWK�WKH�KLJKHVW�FRQQHFWLRQ�QXPEHU�
FDQ�EH�VSHFLILHG�E\�QRGH�GHJUHH��,W�PD\�DOVR�EH�SRVVLEOH�WR�JUDVS�WKH�UHODWLRQVKLSV�EHWZHHQ�
HGJHV� DQG� QRGHV�PRUH� SUHFLVHO\� E\� ZHLJKWLQJ� DQG� RULHQWLQJ� WKH� HGJHV� DFFRUGLQJ� WR� WKHLU�
TXDQWLWDWLYH�RU�TXDOLWDWLYH�YDOXH�� ,Q�DGGLWLRQ� WR� WKHVH�QHWZRUN�PHDVXUHV��ZLWK�PRUH�FRPSOH[�
DOJRULWKPV�LW� LV�SRVVLEOH�WR� LGHQWLI\�WKH�IORZ�DQG�VSUHDG�RI� WKH�HIIHFWV�� WKH�UREXVWQHVV�RI�WKH�
V\VWHP� RU� WKH� VFKHPH� RI� WKH� RUJDQL]DWLRQ� E\� GHILQLQJ� WKH� JOREDO� WRSRORJ\� RI� WKH� QHWZRUN��
$QRWKHU�QHWZRUN�PHWULF�LV�FDOFXODWLRQ�RI�FHQWUDOLW\�DFFRUGLQJ�WR�GLIIHUHQW�IHDWXUHV��7KLV�FDQ�KHOS�
WR�XQGHUVWDQG�WKH�FRQQHFWLYLW\�RI�WKH�V\VWHP��PRVW�FULWLFDO�QRGHV�DQG�GLVWULEXWLRQV�RI�ZHDNO\�
FRQQHFWHG�SDUWV�LQ�WKH�V\VWHP��(VWUDGD�	�.QLJKW���������
�
���$VVHVVPHQW�RI�6SHFLILHG�5HVLOLHQFH��
�
7KH�VFRSH�RI�UHVLOLHQFH�FDQ�YDU\�DFFRUGLQJ� WR� WKH�GLIIHUHQW�SUREOHPV��GLIIHUHQW� UHODWLRQVKLSV�
DQG�FKDUDFWHULVWLFV�RI�WKH�UHJLRQ��)RU�WKLV�UHDVRQ��WKHUH�LV�D�QHHG�WR�GHYHORS�D�UHSURGXFLEOH�
PHWKRG�WKDW�DOORZV�LGHQWLILFDWLRQ�RI�WKH�VSHFLILF�UHVLOLHQFH��

� EŽĚĞ�
ϭ�

EŽĚĞ�
Ϯ�

EŽĚĞ�
ϯ�

EŽĚĞ�
ϰ�

EŽĚĞ
ϱ�

EŽĚĞ�ϭ� Ϭ� ϭ� ϭ� ϭ� ϭ�

EŽĚĞϮ� ϭ� Ϭ� ϭ� ϭ� Ϭ�

EŽĚĞϯ� ϭ� ϭ� Ϭ� Ϭ� Ϭ�

EŽĚĞϰ� ϭ� ϭ� Ϭ� Ϭ� Ϭ�

EŽĚĞϱ� Ϭ� Ϭ� Ϭ� ϭ� Ϭ�

)LJXUH���$GMDFHQF\�0DWUL[�
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,Q� WKLV� VWXG\�� D� QHZ�PDWUL[� KDV� EHHQ� GHYHORSHG� E\� FRPELQLQJ� WKH� NH\� SULRULWLHV� IURP� WKH�
H[DPSOHV�DQG� WKH� IHDWXUHV�KLJKOLJKWHG� LQ� WKH� UHVLOLHQFH� OLWHUDWXUH� IRU� WR�DQDO\VLV�RI�V\VWHPV�
UHVLOLHQFH��7KLV�PDWUL[�SURYLGHV�D�PHWKRG�IRU�GHVFULELQJ�WKH�V\VWHP�DQG�ULVNV�DQG�H[DPLQLQJ�
WKH�UHODWLRQVKLS�EHWZHHQ�DGPLQLVWUDWLYH�PHDVXUHV�DQG�FRPSRQHQWV�LQ�PXOWL�GLPHQVLRQDO��PXOWL�
VFDOH�DQG�PXOWLSOH�WHPSRUDO�ZD\��7KLV�PRGHO�KDV�EHHQ�GHYHORSHG�ZLWK�D�FRPSDFW�DQG�KROLVWLF�
FKDUDFWHULVWLF�WKDW�FDQ�EH�DSSOLHG�HDVLO\�DQG�UHSURGXFLEO\�LQ�FRPSOH[�V\VWHPV���
7KLV�PHWKRGRORJ\�KDV�WZR�VWHSV��WKH�ILUVW�LV�WR�FUHDWH�WKH�UHVLOLHQFH�DVVHVVPHQW�PDWUL[�DQG�WKH�
VHFRQG�LV�WKH�GHYHORSPHQW�RI�WKH�UHODWLRQDO�QHWZRUN��7KHVH�VWHSV�ZLOO�EH�H[SODLQHG�LQ�GHWDLO�LQ�
WKH�VXEWLWOH�RI�WKH�ILIWK�FKDSWHU��
����5HVLOLHQW�$VVHVVPHQW�0DWUL[��
7KH�PDWUL[�LQYHVWLJDWHV�WKH�VRFLDO��HFRQRPLF�DQG�HFRORJLFDO�GLPHQVLRQV�RI�WKH�V\VWHP�XQGHU�
WKUHH�GLIIHUHQW� VFDOH�PDFUR��PHVR�DQG�PLFUR� VFDOH�� ,Q�HDFK�FROXPQ�� ILYH�TXHVWLRQV� DVN� IRU�
GHVFULELQJ�WKH�V\VWHPV�UHVLOLHQFH���

7DEOH����5HVLOLHQW�$VVHVVPHQW�0DWUL[�
7KH�ILUVW�TXHVWLRQ�LV��5HVLOLHQFH�IRU�ZKRP�DQG�RI�ZKDW"��WR�GHWHUPLQH�WKH�PDLQ�FRPSRQHQWV��
OLPLWDWLRQV��DQG�SULRULW\�LVVXHV�RI�WKH�V\VWHP��6HFRQG�TXHVWLRQ�LV´�UHVLOLHQFH�WR�ZKDW´�LQ�RUGHU�
WR� GHWHUPLQH� WKH� ULVNV� DJDLQVW� WKH� V\VWHP� UHVLOLHQFH� IRU� HDFK� VFDOH� DQG� GLPHQVLRQ�� 7KLUG�
TXHVWLRQ� LV� ³:KDW� LV� WKH�SKDVH�RI� WKH�V\VWHP�LQ� WKH�DGDSWLYH�F\FOH"´� ,W� LV�DVNHG� WR�SURYLGH�
LQIRUPDWLRQ� RQ� WKH� OHYHO� RI� FRQQHFWLYLW\� DQG� VXEVWDQFH� FRQFHQWUDWLRQ� LQ� WKH� V\VWHP� RU� WKH�
LQQRYDWLRQ�SRWHQWLDOV�RI�WKH�V\VWHP�DQG�WR�HQVXUH�WKDW�SROLF\�GHFLVLRQV�DUH�WDNHQ�DFFRUGLQJ�WR�
WKH� FKDUDFWHULVWLFV� RI� WKH� DGDSWLYH� SKDVH�� ,Q� WKH� IRXUWK� TXHVWLRQ�� �:KLFK� LQVWLWXWLRQ� LV�
UHVSRQVLEOH� DQG� ZKDW� DUH� WKHLU� HIIHFWV"�� ,V� DVNHG� LQ� RUGHU� WR� GHWHUPLQH� WKH�PDQDJHPHQW�
V\VWHP�DQG�XQGHUVWDQG�WKH�LQVWLWXWLRQV�DQG�SROLFLHV�WKDW�KDYH�DQ�LPSDFW�RQ�WKH�IRUPDWLRQ�RI�
ULVNV��$QG�DW�ILIWK�TXHVWLRQ���:KDW�LV�WKH�WDUJHWV�RI�V\VWHP�FDSDFLW\�DQG�KRZ�LW�ZLOO�EH�UHDOL]HG"��
LV�DVNHG�LQ�RUGHU�WR�GHWHUPLQH�WKH�W\SHV�RI�PHDVXUHV��SODQ�GHFLVLRQV�DQG�LQWHUYHQWLRQV�WR�EH�
FDUULHG�RXW�DFFRUGLQJ�WR�VFDOHV�DQG�GLPHQVLRQV�LQ�WKH�SUHYHQWLRQ�RI�LGHQWLILHG�SUREOHPV�DQG�LQ�
HQVXULQJ�UHVLOLHQFH��
�
����%XLOGLQJ�5HODWLRQDO�1HWZRUNV�
$IWHU�GHILQLQJ�WKH�FRPSRQHQWV�RI�WKH�V\VWHP�DQG�ULVN�IDFWRUV�IRU�HDFK�VFDOH�DQG�GLPHQVLRQ��D�
UHODWLRQDO�QHWZRUN�DQDO\VLV�FDQ�EH�FRQGXFW�EHWZHHQ�WKHVH�WLWOHV�� LQ�RUGHU�WR�XQGHUVWDQG�NH\�
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IDFWRUV�WKDW�VKDSH�WKH�V\VWHP�UHVLOLHQFH��2QH�RI�WKHVH�NLQG�RI�H[DPSOH�KDV�EHHQ�SUHSDUHG�E\�
%� :DONHU� DQG� $EHO� ������� LQ� WKH� VWXG\� RI� ³5HVLOLHQW� 5DQJHODQGV�� $GDSWDWLRQ� LQ� &RPSOH[
6\VWHPV´��,Q�WKLV�H[DPSOH�IDFWRUV�DIIHFWLQJ�WKH�UHVLOLHQFH�RI�UDQJHODQGV�DUHDV�ZHUH�GHWHUPLQHG
E\� WKH� FRPSOH[� DGDSWLYH� V\VWHP� IUDPHZRUN� DW� QDWLRQDO�� UHJLRQDO� DQG� ORFDO� VFDOH� DQG� D
UHODWLRQVKLS�GLDJUDP�ZDV�HVWDEOLVKHG��7KH�LPSRUWDQW�IDFWRU�LQ�VHOHFWLQJ�WKH�IDFWRUV�WKDW�DIIHFW
V\VWHP� UHVLOLHQFH� LV� WKDW� WKHVH� IDFWRUV� FDQ� EH� DGDSWHG� DQG� FKDQJHG� E\� KXPDQV�� 7KLV
UDQJHODQGV�H[DPSOH�VKRZV�WKDW��GHILQLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�IDFWRUV�WKDW�LQIOXHQFH
WKH� UHVLOLHQFH� RI� WKH� V\VWHP�� SRLQWV� WR� WKH� LPSRUWDQW� LQWHUYHQWLRQ� IDFWRUV� DQG� UHYHDOV� WKH
PXOWLGLPHQVLRQDO�FRPSOH[LW\�RI�WKH�V\VWHP�
%DVHG�RQ�WKHVH�H[DPSOHV�LQ�WKH�OLWHUDWXUH��WR�SURYLGH�D�PHWKRGRORJLFDOO\�UHSURGXFLEOH�PRGHO�
IRU�WKH�VSHFLILHG�UHVLOLHQFH�DVVHVVPHQW��GHILQHG�WLWOHV�LQ�WKH�UHVLOLHQFH�DVVHVVPHQW�PDWUL[�ZLOO�
EH�DQDO\]HG�E\�QHWZRUN�DQDO\VLV�PHWKRG��,Q�RUGHU�WKH�XQGHUVWDQG�FURVV�VFDOH�LQWHUDFWLRQV�WKDW�
DIIHFWV�V\VWHP�UHVLOLHQFH��DQ�H[HPSODU\�FDVH�VWXG\�GHYHORSHG��LQ�WKH�FRQWH[W�RI�FOLPDWH�FKDQJH�
ULVN�HIIHFWV�RQ�UXUDO�DUHDV��7DEOH�����

0
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6\VWHP�%RXQGULHV� 5HVÕOÕHQFH�2I�:KDW"� 5HVÕOÕHQFH�7R�:KDW"�
0DFUR�8SSHU�6\VWHP��5HJÕRQ�� .H\�&RPSRQHQWV�2I�6(6¶6� 5ÕVNV�'ÕVWXUEDQFHV�6KRFNV�

6RFLDO� 5XUDO�3RSXODWLRQ�'\QDPLFV� 5XUDO�6KULQNDJH�
(FRQRPLF� $JULFXOWXUDO�6HFWRU�'LYHUVLW\� /RVV�2I��60(
V�
(FRORJLFDO� %LRGLYHUVLW\� &OLPDWH�&KDQJH�

0H]R�)RFDO�6\VWHP��5XUEDQ�� .H\�&RPSRQHQWV�2I�6(6¶6� 5ÕVNV�'ÕVWXUEDQFHV�6KRFNV�
6RFLDO� /RFDO�&XOWXUH�'LYHUVLW\� 5XUDO�2XW�0LJUDWLRQ�

(FRQRPLF� $JULFXOWXUDO�%XVLQHVV�1XPEHU� /RVV�2I�3URGXFWV�
(FRORJLFDO� $JULFXOWXUDO�/DQG�&RYHU�7\SHV� 6HDVRQDO�,QVWDELOLW\�

0ÕFUR�6XE�6\VWHP��9LOODJHV�� .H\�&RPSRQHQWV�2I�6(6¶6� 5ÕVNV�'ÕVWXUEDQFHV�6KRFNV�
6RFLDO� 5XUDO�3RSXODWLRQ�6L]H� 5XUDO�$JLQJ�/RQHOLQHVV�

(FRQRPLF� ,QFRPH�/HYHO� 3RYHUW\�
(FRORJLFDO� $JULFXOWXUDO�3URGXFW�7\SHV� )ORRG�'URXJKW�

7DEOH���&DVH�6WXG\��&OLPDWH�FKDQJH�HIIHFWV�RQ�UXUDO�DUHDV�DV�ULVN�IDFWRU�

)LJXUH���&LUFOH�5HODWLRQDO�1HWZRUN�*UDSK�
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$FFRUGLQJ� WR� WKLV�H[DPSOH��NH\�FRPSRQHQWV�RI� WKH�6(6¶V�DQG� ULVN� IDFWRUV�GHILQHG� IRU�HDFK�
VFDOH�DQG�GLPHQVLRQ��$IWHU�WKDW��GHILQHG�WLWOHV�LQVHUWHG�LQ�WKH�DGMDFHQF\�PDWUL[�DQG�UHODWHG�WLWOHV�
PDUNHG�ZLWK���LQ�WKH�DGMDFHQF\�PDWULV��1H[W��WKLV�PDWUL[�SODFHG�LQ�5�SURJUDP�DQG�E\�XVLQJ�,�
JUDSK�� HGJHEXQGOH5� OLEUDULHV�� FLUFOH� W\SH� QHWZRUN� JUDSKLF� GHOLYHUHG� �)LJXUH� ���� ,Q� WKHVH�
JUDSKLF��RUDQJH�QRGHV�UHSUHVHQWV�WKH�NH\�V\VWHPV�FRPSRQHQWV��ZKLOH�EOXH�QRGHV�UHSUHVHQWV�
WKH�ULVN�IDFWRUV��
5HVXOWV� VKRZV� WKDW� FOLPDWH� FKDQJH� ULVN� IDFWRU� HIIHFWV�PRVWO\� DW�PHVR�VFDOH�� 7KHVH� DUH� DW�
HFRQRPLF� GLPHQVLRQ� WKH� QXPEHU� RI� DJULFXOWXUDO� EXVLQHVV� DQG� DW� HFRORJLF� GLPHQVLRQ� WKH�
DJULFXOWXUDO�ODQGFRYHU�W\SH�DQG�DW�PLFUR�VFDOH�WKH�SURGXFW�W\SH��7KHVH�FRPSRQHQWV�DUH�DOVR�
WKH�PRVW�FRQQHFWHG�QRGHV�LQ�WKH�ZKROH�QHWZRUN�ZLWK�KLJKHVW�QRGH�GHJUHH���
7KXV��LQ�RUGHU�WR�HQVXUH�V\VWHP�UHVLOLHQFH��SULRULW\�LVVXHV�IRU�SROLF\�PHDVXUHV�FDQ�EH�LGHQWLILHG�
E\� UHFRJQL]LQJ� KLJK�QRGH� GHJUHHV� DFFRUGLQJ� WR� WKHLU� GLIIHUHQW� VFDOHV� DQG�GLPHQVLRQV�� 7KH�
UHVXOWV�IURP�WKLV�H[DPSOH�VKRZ�WKDW��LQ�RUGHU�WR�SUHYHQW�FOLPDWH�FKDQJH�HIIHFWV�RQ�UXUDO�DUHDV��
SROLF\�PHDVXUHV�PXVW�EH�WDNHQ�HVSHFLDOO\�DW�PH]]R�VFDOH��7KLV�UHTXLUHV�WKH�GHYHORSPHQW�RI�
VWUDWHJLHV�WR�GHYHORS�DGDSWLYH�FDSDFLW\�DQG�IOH[LELOLW\�RI�WKH�V\VWHP��DFFRUGLQJO\�PH]R�VFDOH�
SURMHFWV�QHHG�WR�EH�GHYHORSHG�SDUWLFXODUO\�WR�VWUHQJWKHQ�WKH�DJULFXOWXUDO�EXVLQHVVHV��
�
���$VVHVVPHQW�RI�*HQHUDO�5HVLOLHQFH�
�
*HQHUDO�UHVLOLHQFH�SURSHUWLHV�RI�D�V\VWHP��VXFK�DV�FRQQHFWLYLW\��GLYHUVLW\��UREXVWQHVV��IOH[LELOLW\�
DQG�PRGXODULW\�DUH� DVVRFLDWHG�ZLWK� FRPSOH[LW\� VFLHQFH� WKHUHIRUH� WKH\�FDQ�EH�DVVHVVHG�E\�
QHWZRUN�DQDO\VLV��1HWZRUN�DQDO\VLV�PHWKRGV�DUH�ZLGHO\�XVHG�IRU�XQGHUVWDQGLQJ�WKH�FRPSOH[LW\�
RI�V\VWHPV��
2Q�WKH�RWKHU�KDQG��LQ�SODQQLQJ�VFLHQFH��QHWZRUN�DQDO\VLV�PHWKRG�KDV�EHHQ�XVHG�VHSDUDWHO\�
IRU�GLIIHUHQW�SXUSRVHV��ERWK�LQ�WKH�DQDO\VLV�RI�WDQJLEOH�DQG�LQWDQJLEOH�UHODWLRQV��(VSHFLDOO\�LW�KDV�
EHHQ� XVHG� LQ� WKH� FRQWH[W� RI� VRFLDO� QHWZRUNV� ZLWK� DFWRU�QHWZRUN� WKHRU\� �*UDEKHU�� ������
-yKDQQHVVRQ� 	� % UHQKROGW�� ������ OLNHZLVH� SK\VLFDO� QHWZRUNV� XVXDOO\� VWXGLHG� ZLWK�
WUDQVSRUWDWLRQ� RU� LQIUDVWUXFWXUH� QHWZRUNV� �<D]GDQL�� 2WRR�� 	� -HIIUH\�� ������ DV� ZHOO� WKH�
JHRJUDSKLFDO�DQDO\VHV�KDV�EHHQ�PHDVXUHG�E\�HFRORJ\�QHWZRUN��%HUJVWHQ�	�=HWWHUEHUJ��������
5�WHU��9RV��YDQ�(XSHQ��	�5�KPNRUI��������
+RZHYHU��ZLWKLQ�WKH�FRQWH[W�RI�SODQQLQJ�VFLHQFH��GXH�WR�WKH�IDFW�WKDW�FRPSOH[LW\�DQG�QHWZRUN�
WKHRU\� LV� D� SURJUHVVLQJ� VFLHQWLILF� GLVFLSOLQHV�� WKHUH� KDV� QRW� \HW� EHHQ� HVWDEOLVKHG� D� PXOWL�
GLPHQVLRQDO�DQG�PXOWL�VFDOH�DSSURDFK�WKDW�SUDFWLFH�QHWZRUN�WKHRU\�LQ�DQDO\]LQJ�WKH�FRPSOH[�
UHODWLRQVKLSV�RI�VRFLR�HFRORJLFDO�V\VWHPV���
)RU� WKLV� SXUSRVH�� H[DPLQLQJ� FRPSOH[� VRFLR�HFRORJLFDO� V\VWHPV� ZLWK� WKH� QHWZRUN� DQDO\VLV�
PHWKRGV�WKURXJK�PXOWL��GLPHQVLRQDO�DQG�PXOWL�VFDOH�DSSURDFK�ZLOO�EH�D�QRYHO�DSSURDFK��ZKLFK�
KDV�EHHQ�SURSRVHG�LQ�WKLV�SDSHU��7R�DFKLHYH�WKLV�� LQLWLDOO\�WKHUH�LV�D�QHHG�WR�GHILQH�WKH�VXE�
V\VWHPV�WKDW�FRQVWLWXWH�WKH�VRFLR�HFRORJLFDO�V\VWHP��$IWHUZDUGV�LW�LV�QHFHVVDU\�WR�GHILQH�WKH�
QRGHV�DQG�HGJHV�RI�QHWZRUNV�RI�WKH�VSHFLILHG�VXE�V\VWHPV���
7KH�IROORZLQJ�VXEWLWOHV��GHVFULEH�WKH�ILQGLQJV�DQG�FRPSLODWLRQV�IURP�WKH�OLWHUDWXUH�VHDUFK�RQ�WKH�
IRUPDWLRQ�RI�VSDWLDO�QHWZRUNV�LQ�RUGHU�WR�DVVHVV�WR�JHQHUDO�UHVLOLHQFH�RI�D�V\VWHP���
�
����'HILQLQJ�VXE�V\VWHPV��&LW\�DV�D�1HWZRUN�
,Q�RUGHU� WR�DQDO\]H� WKH�FRPSOH[� UHODWLRQVKLSV�RI�VRFLR�HFRORJLFDO�V\VWHPV��GHWHUPLQDWLRQ�RI�
VXE�V\VWHPV�SUHUHTXLVLWH�� ,Q� GLIIHUHQW� VRXUFHV� VXE�V\VWHPV�DUH� UHIHUUHG�DV� VRFLDO�� FXOWXUDO��
JRYHUQPHQWDO��LQVWLWXWLRQDO��HFRQRPLF��SK\VLFDO�HFRQRP\��WHFKQRORJLFDO�DQG�HFRORJLF��+HLGH�	�
+HLMPDQ��������-DQVVHQ��������ZKLFK�DOVR�VKRZ�VLPLODULW\�ZLWK�WKH�VXVWDLQDELOLW\�FRPSRQHQWV��
%DVHG� RQ� WKHVH� VWXGLHV� DQG� LQ� DFFRUGDQFH� ZLWK� VXVWDLQDELOLW\� HVVHQWLDO� FRPSRQHQWV�� VXE�
V\VWHPV� RI� FRPSOH[� DGDSWLYH� V\VWHPV� FDQ� EH� FODVVLILHG� XQGHU� WKUHH�PDLQ� VXEMHFW�� VRFLDO��
HFRQRPLF�DQG�HFRORJLFDO��6RFLDO�V\VWHP�FDQ�EH�GHWDLOHG�E\�FXOWXUDO��JRYHUQPHQWDO��LQVWLWXWLRQDO�
V\VWHPV��DQG�WKH�HFRQRPLF�V\VWHP�FDQ�EH�GHWDLOHG�E\�SK\VLFDO�DQG�LQIUDVWUXFWXUH�V\VWHPV���
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$IWHU�VSHFLI\LQJ�WKH�VXE�V\VWHPV��WR�EH�DEOH�WR�FUHDWH�WKH�V\VWHP�DV�D�QHWZRUN��FRQFHSWLRQ�RI�
WKH�FLW\�QHWZRUN�QHHG�WR�EH�FODULILHG���$ERXW�WKLV�VFRSH��LQ�QHWZRUN�WKHRU\�OLWHUDWXUH��WKHUH�DUH�
WKHRUHWLFDO�FRQWULEXWLRQV�WR�XQGHUVWDQG�FLW\�DV�D�QHWZRUN��,Q�WKH�ERRN�QDPHG��7KH�FRQQHFWHG�
FLW\�� +RZ�1HWZRUNV� DUH� 6KDSLQJ� WKH�0RGHUQ�0HWURSROLV´� 1HDO� ������� GHOLQHDWH� WKH� XUEDQ�
QHWZRUNV�XQGHU�WKUHH�VFDOHV�RI�PDFUR��PH]R�DQG�PLFUR�LQWHUUHODWLRQV��7KLV�DSSURDFK�LV�DOVR�
FRUUHVSRQGLQJ�WR�WKH�PXOWL�VFDOH�PHWKRG�RI�UHVLOLHQFH�WKHRU\��$FFRUGLQJ�WR�KLV�UHSUHVHQWDWLRQ��
PDFUR�VFDOH�QHWZRUNV�HVWDEOLVK�DPRQJ�WKH�FLWLHV��DW�WKH�PH]]R�VFDOH�QHWZRUNV�DUH�DV�WKH�FLW\�
V\VWHP�LWVHOI��DQG�LQ�WKH�PLFUR�VFDOH��QHWZRUNV�DUH�GHILQHG�DV�VXE�FRQQHFWLRQV�ZLWKLQ�WKH�FLW\�
�1HDO���������
�
����'HILQLQJ�1RGHV�DQG�(GJHV�RI�WKH�1HWZRUN�
$IWHU�XQGHUVWDQGLQJ�WKH�FLW\�V\VWHP�DV�D�QHWZRUN��WKH�QRGHV�DQG�HGJHV�RI�WKH�XUEDQ�RU�VSDWLDO�
QHWZRUN�VKRXOG�EH�GHWHUPLQHG��,Q�WKLV�UHJDUG��LQ�GLIIHUHQW�VRXUFHV�VSDWLDO�OLQNDJHV�KDV�EHHQ�
GHILQHG� ZLWK� WKH� IORZ� RI� HOHPHQWV� IURP� GLIIHUHQW� ORFDOLWLHV� �1HDO�� ������ 2(&'�� ������ 81�
+$%,7$7���������7KHVH�VSDWLDO�OLQNDJHV�KDV�EHHQ�GHVFULEHG�WKURXJK�WKH�GLIIHUHQW�IXQFWLRQV��
VXFK�DV�VRFLDO��HFRQRPLF��SROLWLF��DQG�FXOWXUDO��7KH\�KDYH�DOVR�VLPLODULWLHV�DV�FRQWHQW�ZLWK�WKH�
VXE�V\VWHP�GHILQLWLRQV�DQG�FRQVLVW�RI�WKH�IORZV�RI�FDSLWDO��SHRSOH��JRRGV��VHUYLFHV��LQIRUPDWLRQ�
DQG�H[SHUWLVH��7KHVH�IORZ�HOHPHQWV�FDQ�EH�VSHFLILHG�DV�WKH�HGJHV�EHWZHHQ�GLIIHUHQW�ORFDOLWLHV��
L�H�QRGHV�RI�WKH�QHWZRUNV��
�
:LWKLQ�WKLV�DSSURDFK��IRU�HYHU\�HDFK�QHWZRUN�W\SH��GLIIHUHQW�IORZ�FKDUDFWHULVWLFV�GHILQHG�DV�LQ�
LQ� WKH�7DEOH� ��� ,Q� ILUVW� FROXPQ� VRFLDO� QHWZRUN� GHILQHG� E\� IORZ� RI� VHUYLFHV�� LQIRUPDWLRQ� DQG�
KXPDQ��DOVR�LQWDQJLEOH�JRYHUQPHQWDO�QHWZRUNV�FDQ�EH�GHILQHG�DV�LQVWLWXWLRQDO�FRQQHFWLRQV�E\�
ODZV�DQG�SROLFLHV��(FRQRPLF�QHWZRUN�LGHQWLILHG�E\�IORZ�RI�PRQHWDU\��ODERU��SURGXFW��ZDVWH�DQG�
HQHUJ\�� ,Q� DGGLWLRQ� WR� HFRQRPLF� QHWZRUN� SK\VLFDO� HFRQRP\� RI� WKH� JLYHQ� UHJLRQ� FDQ� EH�
GHWHUPLQHG� E\� WKH� H[LVWLQJ� LQIUDVWUXFWXUH� VXFK� DV� WUDQVSRUWDWLRQ� URDGV�� � $W� ODVW� HFRORJLFDO�
QHWZRUN�RI�WKH�UHJLRQ�FDQ�EH�GHVFULEHG�E\�WKH�UDZ�PDWHULDO��ELRORJLFDO�PDWHULDO�DQG�ZDWHU�IORZ��
�

�
7DEOH���1HWZRUN�7\SHV�DQG�)ORZV��6RXUFH��&RPSLOHG�IURP�1HDO��������2(&'��������81�+$%,7$7��

������

$GGLWLRQDOO\�� ZKLOH� PDNLQJ� WKH� GHILQLWLRQ� RI� VSDWLDO� QHWZRUN� RI� FRPSOH[� VRFLR�HFRORJLFDO�
V\VWHPV��HVVHQWLDO�JURXS�RI�TXHVWLRQV�VKRXOG�EH�DVNHG� LQ�RUGHU� WR�XQGHUVWDQG�WKH� OLQNDJHV�
PRUH�GHOLEHUDWHO\��%ULHIO\��WKHVH�TXHVWLRQV�DUH��³:KDW�LV�PRYLQJ"´�´�:KHUH�GRHV�LW�PRYH�IURP"´�
³IRU�ZKDW�SXUSRVH�GRHV�LW�PRYH"�³��³:KLOH�PRYLQJ�ZKLFK�FRQQHFWLRQ�LV�EHLQJ�XVHG"´���,Q�DGGLWLRQ�
WR�WKHVH�TXHVWLRQV��WKH�TXDQWLW\��QXPEHU��RU�TXDOLW\��LPSRUWDQFH��DQG�GLUHFWLRQ�RI�WKH�PRYLQJ�
REMHFWV�ZLOO�HQDEOH�D�PRUH�GHWDLOHG�DQDO\VLV�RI�WKH�QHWZRUN�HGJHV��
�
$IWHU�GHILQLQJ� WKH�HGJHV�EHWZHHQ�GLIIHUHQW� ORFDOLWLHV��QRGHV�RI� WKH�QHWZRUN�ZLOO�EH�VSHFLILHG�
EDVHG� RQ� WKH� 1HDO¶V� GHILQLWLRQV�� ZLWKLQ� PXOWL�GLPHQVLRQDO� DQG� PXOWL�VFDOH� DSSURDFK�� $Q�
H[DPSOH�RI�WKLV�DSSURDFK�LV�JLYHQ�LQ�WKH�7DEOH����,Q�WKLV�H[DPSOH��PDFUR�VFDOH�QHWZRUN�QRGHV�
FDQ�EH�GHVFULEHG�DV�FLWLHV��UHJLRQV��FRXQWULHV��0HVR�VFDOH�QHWZRUN�QRGHV�LQ�WKH�XUEDQ�V\VWHP�

�
1HWZRUN�7\SHV�

)O
RZ

V�

6RFLDO�1HWZRUN� ,QVWLWXWLRQDO�
1HWZRUN�

(FRQRPLF�1HWZRUN� 3K\VLFDO�1HWZRUN� (FRORJLF�1HWZRUN�

,QIRUPDWLRQ�� &DSLWDO�� 7UDGH� 7UDQVSRUWDWLRQ� 5DZ�PDWHULDO�

3HRSOH�� 6HUYLFH�� /DERU�� 6WDWLRQV� %LRORJLFDO�0DWHULDO�

&XOWXUH� ([SHUWLVH�� 3URGXFWV�*RRGV� %URDG�EDQG� :DWHU���
3ROLF\� (QHUJ\��

� �

� �
:DVWH��

� �
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FDQ�EH�GHILQHG�DV�GLVWULFWV��QHLJKERUKRRGV��YLOODJHV�RU� IXQFWLRQDO� UHJLRQV�VXFK�DV� LQGXVWULDO�
UHJLRQV��� $W� PLFUR�VFDOH�� QHWZRUN� QRGHV� FDQ� EH� UHSUHVHQWHG� LQ� WKH� FLW\� DV� FRPSDQLHV��
DGPLQLVWUDWLYH�LQVWLWXWLRQV��KRXVHKROGV�DQG�EXLOGLQJV��

)XUWKHUPRUH��QRGHV�DQG�HGJHV�RI�QHWZRUNV�FDQ�EH�YDULHG�GXH� WR�GLIIHUHQW�GLPHQVLRQV��)RU�
LQVWDQFH��LQ�WKH�PDFUR�VFDOH�VRFLDO�QHWZRUN�FDQ�EH�GHILQHG�E\�LQWHUQDWLRQDO�SROLFLHV�DQG�ODZV��
ZKLFK�ZLOO�FRQVWLWXWH�D�OLQN�EHWZHHQ�WKH�QDWLRQV�DQG�UHJLRQV�DQG�FLWLHV��$OVR�GLUHFWLRQV�RI�JOREDO�
PLJUDWLRQ�DQG�ORFDWLRQ�RI�JRYHUQPHQWDO�LQYHVWPHQWV�ZLOO�GHILQH�WKH�PDFUR�VFDOH�VRFLDO�OLQNDJHV��
7KHVH�OLQNDJHV�FDQ�EH�GHWDLOHG�ZLWK�PH]R�DQG�PLFUR�VFDOHV��VXFK�DV�UHJLRQDO�DQG�ORFDO�SROLF\�
OLQNDJH� DQG� PLJUDWLRQ� IORZ�� UHJLRQDO� LQYHVWPHQWV�� ORFDO� 1*2¶V�SURMHFWV� DQG� ORFDO� VHUYLFH�
EXLOGLQJV��

7DEOH���'HILQLWLRQ�RI�QRGHV�DQG�HGJHV�RI�WKH�VSDWLDO�QHWZRUN��OLQNDJHV��ZLWKLQ�PXOWL�IDFHWHG�QHWZRUN�
DSSURDFK�

1RGHV�DQG�HGJHV�LQ�WKH�HFRQRPLF�GLPHQVLRQ�LQ�WKH�PDFUR�VFDOH��FDQ�EH�LGHQWLILHG�DV��LQGXVWULDO�
UHJLRQV��JOREDO� WUDQVSRUWDWLRQ�QHWZRUN��DQG�WHFKQRORJLFDO� LQIUDVWUXFWXUH��7KHVH�IHDWXUHV�FDQ�
GHWDLOHG�LQ�PHVR�VFDOH�E\�IXQFWLRQDO�]RQHV�RI�WKH�FLW\��WRXULVWLF�LQGXVWULDO���FLW\�WUDQVSRUWDWLRQ�
QHWZRUN�DQG�PDLQ�VWDWLRQV��DQG�DW�PLFUR�VFDOH�E\�EXVLQHVV��HQHUJ\�SODQWV��DQG�FXOWXUDO�WRXULVWLF�
DUHDV��

(FRORJLF�GLPHQVLRQ¶V�QRGHV�DQG�HGJHV�LQ�WKH�PDFUR�VFDOH�FDQ�EH�UHSUHVHQWHG�DV�UHJLRQDO�ODQG�
FRYHU�FKDUDFWHULVWLFV�DQG� ODQG�FRYHU� W\SHV��FURVV�ERUGHU�FRUULGRUV��DQG� LQ�PHVR�VFDOH�PDLQ�
ODQG�FRYHU�W\SHV�RI�WKH�FLW\��IRUHVW�DQG�DJULFXOWXUDO�]RQHV�DQG�ULYHUV�FDQ�EH�DVVHVVHG��$W�PLFUR�
VFDOH��DJULFXOWXUDO�SURGXFW�W\SH��QDWXUDO�YHJHWDWLRQ�W\SH��ZDWHU�HOHPHQWV�DQG�QDWXUDO�WRXULVWLF�
]RQHV�ZLOO�EH�UHSUHVHQWV�WKH�QRGHV���

�� )XWXUH�6WXGLHV��$VVHVVLQJ�5HVLOLHQFH�$WWULEXWHV�DQG�,QWHUGHSHQGHQW�1HWZRUNV

,Q�WKH�IXUWKHU�VWXGLHV�RI�VSDWLDO�QHWZRUN�DQDO\VLV��WKHUH�FDQ�EH�XVHG�QHWZRUN�DQDO\VLV�PHWULFV�
DV�H[SODLQHG�EHIRUH�LQ�WKH�&KDSWHU�������7KHVH�QHWZRUN�PHWULFV�ZLOO�KHOS�WR�DVVHVV�WKH�FULWLFDO�
RU� ZHDN� QRGHV� IRU� LQWHUYHQWLRQV�� VWURQJ� FRQQHFWHG� SDUWV� RI� WKH� QHWZRUN� DQG� FULWLFDO�
VWDNHKROGHUV¶�SRVLWLRQV�IRU�WR�XQGHUVWDQG�FDVFDGLQJ�HIIHFWV��

Dh>d/Ͳ�/D�E^/KE�
^K�/�>� ��KEKD/�� ��K>K'/��

D
h
>d
/Ͳ^

��
>�
�

D
��

ZK
� EŽĚĞƐ�ĂƐ�ŶĂƚŝŽŶƐ͕�ƌĞŐŝŽŶƐ�Žƌ�ĐŝƚŝĞƐ�

/ŶƚĞƌŶĂƚŝŽŶĂů�WŽůŝĐǇ�>ŝŶŬĂŐĞ� /ŶĚƵƐƚƌŝĂů�ƌĞŐŝŽŶƐ� >ĂŶĚ�ĐŽǀĞƌ�
/ŶƚĞƌŶĂƚŝŽŶĂů��DŝŐƌĂƚŝŽŶ�&ůŽǁ� 'ůŽďĂů�dƌĂŶƐƉŽƌƚĂƚŝŽŶ� ZĞŐŝŽŶĂů��ŽƌƌŦĚŽƌƐ�

EĂƚŝŽŶĂů�/ŶǀĞƐƚŵĞŶƚƐ� dĞĐŚŶŽůŽŐŝĐĂů�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ� �ƌŽƐƐͲďŽƌĚĞƌ�ƌŝǀĞƌƐ�

D
��

K
�

EŽĚĞƐ�ĂƐ�ƚŽǁŶƐ͕�ĚŝƐƚƌŝĐƚƐ͕�ŶĞŝŐŚďŽƌŚŽŽĚƐ͕�ǀŝůůĂŐĞƐ͕�ĨƵŶĐƚŝŽŶĂů�ǌŽŶĞƐ�
ZĞŐŝŽŶĂů�WŽůŝĐǇ�>ŝŶŬĂŐĞ� &ƵŶĐƚŝŽŶĂů��ǌŽŶĞƐ�;ƚŽƵƌŝƐƚŝĐͲ

ŝŶĚƵƐƚƌŝĂůͿ�
�ŐƌŝĐƵůƚƵƌĂů�ǌŽŶĞƐ�

ZĞŐŝŽŶĂů�DŝŐƌĂƚŝŽŶ�&ůŽǁ� dƌĂŶƐƉŽƌƚĂƚŝŽŶ�EĞƚǁŽƌŬ� &ŽƌĞƐƚ�ǌŽŶĞƐ�
ZĞŐŝŽŶĂů�/ŶǀĞƐƚŵĞŶƚƐ� DĂŝŶ�^ƚĂƚŝŽŶƐ� ZŝǀĞƌƐ�

D
/�
ZK

�

EŽĚĞƐ�ĂƐ��ŝŶƐƚŝƚƵƚŝŽŶƐ͕�ďƵƐŝŶĞƐƐ͕�ďƵŝůĚŝŶŐƐ͕�ŚŽƵƐĞŚŽůĚ�
>ŽĐĂů�WŽůŝĐǇ�>ŝŶŬĂŐĞ� dƌĂŶƐƉŽƌƚĂƚŝŽŶ�EĞƚǁŽƌŬ�ĂŶĚ�

^ƚĂƚŝŽŶƐ�
�ŐƌŝĐƵůƚƵƌĂů�WƌŽĚƵĐƚ�

>ŽĐĂů�DŝŐƌĂƚŝŽŶ�&ůŽǁ� �ƵƐŝŶĞƐƐ� sĞŐĞƚĂƚŝŽŶ�dǇƉĞ�
>ŽĐĂů�^ĞƌǀŝĐĞ��ƵŝůĚŝŶŐƐ� �ŶĞƌŐǇ�WůĂŶƚƐ� tĂƚĞƌ�ďŽĚŝĞƐ�

E'K͛ƐͲWƌŽũĞĐƚƐ� �ƵůƚƵƌĂů�dŽƵƌŝƐƚŝĐ��ƌĞĂƐ� EĂƚƵƌĂů�dŽƵƌŝƐƚŝĐ�
�ƌĞĂƐ�
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:KLOH�HYDOXDWLQJ�WKH�JHQHUDO�UHVLOLHQFH�DWWULEXWHV�RI�WKH�V\VWHP��IRU�H[DPSOH��WKH�GLYHUVLW\�RI�
WKH�V\VWHP�FDQ�EH�GHILQHG�ZLWK�WKH�QRGH�W\SHV�DQG�WKH�OHYHO�RI�FRQQHFWLYLW\�LQ�WKH�V\VWHP�ZLOO�
EH�SURSRUWLRQDO� WR� WKH�QXPEHU�RI�HGJHV��$GGLWLRQDOO\�� LQ�RUGHU� WR�GHILQH�NH\�FRPSRQHQWV�RU�
ORFDOLWLHV�WKH�FHQWUDOLW\�EHWZHHQQHVV�FDQ�EH�XVHG��/LNHZLVH��WKH�QXPEHU�RI�KXEV�FDQ�GHWHUPLQH�
WKH�UREXVWQHVV�RI�WKH�V\VWHP�DQG�FOXVWHUV�ZLOO�VKRZ�WKH�PRGXODULW\�DQG�IOH[LELOLW\�RI�WKH�V\VWHP��
$OVR�� WKH� QXPEHU� DQG� W\SHV� RI� FOXVWHUV� FDQ� GHWHUPLQH� V\VWHP� UHGXQGDQF\�� )XUWKHUPRUH��
IHHGEDFN�DQG�SHUFRODWLRQ�RI�WKH�V\VWHP�FDQ�EH�LGHQWLILHG�E\�QHWZRUN�WRSRORJLHV���

0RUHRYHU�� UHFHQW� VWXGLHV� LQ� QHWZRUN� DQDO\VLV� UHDOP� FRQWLQXHV� RQ� LQWHUGHSHQGHQW� QHWZRUN�
DQDO\VLV��7KLV� W\SH�RI�DQDO\VLV�ZLOO� FRQWULEXWH� WR� WKH� XQGHUVWDQGLQJ�RI� WKH� UHODWLRQVKLSV� DQG�
GHSHQGHQFLHV�EHWZHHQ�WKH�GLIIHUHQW�QHWZRUN�OD\HUV�VXFK�DV�VRFLDO��HFRQRPLF�DQG�HFRORJLFDO�
QHWZRUNV�LQ�WKH�QHDU�IXWXUH��
�� 6XPPDU\
,Q�FRQVHTXHQFH�RI�WKLV�VWXG\��D�QHWZRUN�EDVHG�UHVLOLHQFH�DVVHVVPHQW�PHWKRGRORJ\�KDV�EHHQ�
GHYHORSHG�WR�SURYLGH�WKH�LQWHJUDWLRQ�EHWZHHQ�SODQQLQJ�DQG�UHVLOLHQFH�WKHRU\��7KLV�UHSURGXFLEOH�
UHVLOLHQFH� DVVHVVPHQW� PHWKRG� FRQVLVWV� RI� WZR� VWHSV�� QDPHO\� �VSHFLILHG� UHVLOLHQFH�� DQG�
�JHQHUDO� UHVLOLHQFH�� DVVHVVPHQW�� XVLQJ� PXOWLGLPHQVLRQDO� DSSURDFK� DQG� QHWZRUN� DQDO\VLV�
PHWKRG�LQ�RUGHU�WR�HYDOXDWH�DQG�DQDO\]H�FRPSOH[�6(6¶V��
)LUVWO\��LQ�WKH�FRQWH[W�RI�VSHFLILHG�UHVLOLHQFH�DVVHVVPHQW��WKH�V\VWHP�FRPSRQHQWV�DQG�ULVNV�RI�
VWXG\�DUHD�DUH�GHWHUPLQHG�E\�WKH�PDWUL[�SUHSDUHG�DFFRUGLQJ�WR�PXOWL�VFDOH��PXOWL�GLPHQVLRQ�
DQG�PXOWL�WHPSRUDOLW\�DSSURDFK��$IWHUZDUGV��D�UHODWLRQDO�QHWZRUN�ZDV�HVWDEOLVKHG�EHWZHHQ�WKH�
LGHQWLILHG� FRPSRQHQWV� DQG� WKH� ULVNV�� VR� WKDW�FULWLFDO� LVVXHV� FRXOG�EH� UHFRJQL]HG�EHIRUH� WKH�
SROLF\�GHFLVLRQ�PDNLQJ�SURFHVV��7KXV��SULRULW\�SROLF\�PHDVXUHV�DQG�WDUJHWHG�V\VWHP�FDSDFLWLHV�
FDQ� EH� GHWHUPLQHG� E\� XQGHUVWDQGLQJ� FRPSOH[�PXOWL�WHPSRUDO��PXOWL�GLPHQVLRQDO� DQG�PXOWL�
VFDOH�LQWHUUHODWLRQV��
,Q� WKH� VHFRQG� VWHS� RI� WKH� PHWKRGRORJ\�� QRGHV� DQG� HGJHV� RI� VSDWLDO� QHWZRUNV� DQG� WKHLU�
FRPSRQHQWV�DUH�GHWHUPLQHG�E\�PXOWL�GLPHQVLRQDO�DQG�PXOWL�VFDOH�DSSURDFK�LQ�RUGHU�WR�DVVHVV�
WKH�JHQHUDO�UHVLOLHQFH�LQ�WKH�UHJLRQ��
,Q� WKH� IXUWKHU� VWDJHV�RI� WKH�VWXG\�� WKLV�PHWKRGRORJ\�ZLOO� EH�DSSOLHG� LQ�DQ�H[HPSODU\� VWXG\��
7KHUHIRUH��DIWHU�WKH�IRUPDWLRQ�RI�WKH�VSDWLDO�QHWZRUN�PRGHO��QHWZRUN�DQDO\VLV�PHWULFV�ZLOO�EH�
FDUULHG�RXW�E\�XVLQJ�5�SURJUDP��7KXV��LQ�WKH�UHVLOLHQFH�OLWHUDWXUH��D�UHSURGXFLEOH�PHWKRG�KDV�
EHHQ� SURSRVHG� WR� SURYLGH� FRPSDUDWLYH� VWXGLHV� DQG� WR� GHWHUPLQH� WKH� IDFWRUV� DIIHFWLQJ�
UHVLOLHQFH�� 7KLV�PHWKRG� FDQ� FRQWULEXWH� ERWK� WKHRUHWLFDOO\� DQG� SUDFWLFDOO\� WR� WKH� FUHDWLRQ� RI�
UHJLRQDO�SODQV���

5HIHUHQFHV��

$QWKRSRXORX��7���.DEHULV��1���	�3HWURX��0�����������$VSHFWV�DQG�H[SHULHQFHV�RI�FULVLV�LQ�UXUDO�
JUHHFH��1DUUDWLYHV�RI�UXUDO�UHVLOLHQFH���-RXUQDO�RI�5XUDO�6WXGLHV��9RO����

$583����������&LW\�UHVLOLHQFH�IUDPHZRUN���7KH�5RFNHIHOOHU�)RXQGDWLRQ��
%DUDEiVL��$��/����������1HWZRUN�VFLHQFH��&DPEULGJH�8QLYHUVLW\�3UHVV��8QLWHG�.LQJGRP�
%pQp��&���+HDGH\��'���+DGGDG��/���	�YRQ�*UHEPHU��.�����������,V�UHVLOLHQFH�D�XVHIXO�FRQFHSW�

LQ�WKH�FRQWH[W�RI�IRRG�VHFXULW\�DQG�QXWULWLRQ�SURJUDPPHV"�6RPH�FRQFHSWXDO�DQG�
SUDFWLFDO�FRQVLGHUDWLRQV���)RRG�6HFXULW\��9RO����1R����

%HUJVWHQ��$���	�=HWWHUEHUJ��$�����������7R�PRGHO�WKH�ODQGVFDSH�DV�D�QHWZRUN��$�SUDFWLWLRQHU
V�
SHUVSHFWLYH���/DQGVFDSH�DQG�8UEDQ�3ODQQLQJ��9RO�����

(UD\GÕQ��$���	�7DúDQ�.|N��7����������5HVLOLHQFH�WKLQNLQJ�LQ�XUEDQ�SODQQLQJ��6SULQJHU��'RUGUHFKW�
(6321����������7HUULWRULDO�RSHUDWLRQ�IRU�WKH�IXWXUH�RI�(XURSH��/X[HPEXUJ��
(VWUDGD��(���	�.QLJKW��3��$����������$�ILUVW�FRXUVH�LQ�QHWZRUN�WKHRU\��2[IRUG�8QLYHUVLW\�3UHVV��
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)RONH��&���-DQVVRQ��c���5RFNVWU|P��-���2OVVRQ��3���&DUSHQWHU��6��5���6WXDUW�&KDSLQ�,LL��)���������
:HVWOH\��)�����������5HFRQQHFWLQJ�WR�WKH�ELRVSKHUH���$PELR��9RO�����1R���

*RWWV��1��0�����������5HVLOLHQFH��SDQDUFK\��DQG�ZRUOG�V\VWHPV�DQDO\VLV���(FRORJ\�DQG�
6RFLHW\�9RO����1R��������

*UDEKHU��*�����������1HWZRUNV��,QWHUQDWLRQDO�HQF\FORSHGLD�RI�KXPDQ�JHRJUDSK\��2[IRUG��
(OVHYLHU��

*XQGHUVRQ��/��+���	�+ROOLQJ��&��6����������3DQDUFK\��8QGHUVWDQGLQJ�WUDQVIRUPDWLRQV�LQ�
KXPDQ�DQG�QDWXUDO�V\VWHPV��:DVKLQJWRQ�'&��,VODQG�3UHVV��

+HLGH��&��0��Y��G���	�+HLMPDQ��:��-��0�����������5HVLOLHQFH�RI�VRFLDO�HFRORJLFDO�V\VWHPV�LQ�
HXURSHDQ�UXUDO�DUHDV��7KHRU\�DQG�SURVSHFWV������($$(�6HPLQDU��%HOJUDGH��

+ROOLQJ��&��6�����������5HVLOLHQFH�DQG�VWDELOLW\�RI�HFRORJLFDO�V\VWHPV���$QQXDO�5HYLHZ�RI�
(FRORJ\�DQG�6\VWHPDWLFV��9RO�����

+ROOLQJ��&��6�����������8QGHUVWDQGLQJ�WKH�FRPSOH[LW\�RI�HFRQRPLF��HFRORJLFDO��DQG�VRFLDO�
V\VWHPV���(FRV\VWHPV��9RO���1R���

-DQVVHQ��0��$����������$�IXWXUH�RI�VXSULVHV��,Q�3DQDUFK\��8QGHUVWDQGLQJ�WUDQVIRUPDWLRQV�LQ�
KXPDQ�DQG�QDWXUDO�V\VWHPV��&KS�����SS��������:DVKLQJWRQ�'&��,VODQG�3UHVV��

-yKDQQHVVRQ��*��7���	�% UHQKROGW��-��2�����������$FWRU�QHWZRUN�WKHRU\�QHWZRUN�
JHRJUDSKLHV���,QWHUQDWLRQDO�HQF\FORSHGLD�RI�KXPDQ�JHRJUDSK\��SS����������2[IRUG��
(OVHYLHU��

.LQ]LJ��$��3���5\DQ��3���(WLHQQH��0���$OOLVRQ��+���(OPTYLVW��7���	�:DONHU��%��+����������
�5HVLOLHQFH�DQG�UHJLPH�VKLIWV��$VVHVVLQJ�FDVFDGLQJ�HIIHFWV���(FRORJ\�DQG�6RFLHW\��
9RO����1R����

/HYLQ��6���;HSDSDGHDV��7���&UpSLQ��$��6���1RUEHUJ��-���'H�=HHXZ��$���)RONH��&���������:DONHU��
%� ���������6RFLDO�HFRORJLFDO�V\VWHPV�DV�FRPSOH[�DGDSWLYH�V\VWHPV��0RGHOLQJ�DQG
SROLF\�LPSOLFDWLRQV���(QYLURQPHQW�DQG�'HYHORSPHQW�(FRQRPLFV��9RO����1R���

0�OOHU��%����������8UEDQ�DQG�UHJLRQDO�UHVLOLHQFH�±�D�QHZ�FDWFKZRUG�RU�D�FRQVLVWHQW�FRQFHSW�
IRU�UHVHDUFK�DQG�SUDFWLFH"�,Q�%��0�OOHU��(G����*HUPDQ�DQQXDO�RI�VSDWLDO�UHVHDUFK�DQG�
SROLF\�������8UEDQ�UHJLRQDO�UHVLOLHQFH��+RZ�GR�FLWLHV�DQG�UHJLRQV�GHDO�ZLWK�FKDQJH"�
�SS���������%HUOLQ��+HLGHOEHUJ��6SULQJHU�%HUOLQ�+HLGHOEHUJ��

1HDO��=��3����������7KH�FRQQHFWHG�FLW\��KRZ�QHWZRUNV�DUH�VKDSLQJ�WKH�PRGHUQ�PHWURSROLV��
1HZ�<RUN��7D\ORU�	�)UDQFLV��

2¶6XOOLYDQ��'�����������&RPSOH[LW\�WKHRU\��QRQOLQHDU�G\QDPLF�VSDWLDO�V\VWHPV���,QWHUQDWLRQDO�
HQF\FORSHGLD�RI�KXPDQ�JHRJUDSK\��SS������������2[IRUG��(OVHYLHU��
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Metabolic impact assessment for strategic urban planning 
Batista, Luisa; Lopes, Miguel; Pinho, Paulo, PORTO, Portugal 

ABSTRACT: 

The success of climate change policies is strongly dependent on the rational and socially sensitive 
use of natural resources, namely land, water, energy and materials. In this respect, strategic urban 
planning plays a decisive role in the definition and implementation of sustainable development 
models to promote resilient, efficient and inclusive territories.To understand climate governance in 
Ghana 

The effectiveness of spatial planning, taking into account different urban development alternatives 
and scenarios, depends heavily on the overall quality, representativeness and responsiveness of 
decision-making processes. In this regard, the evaluation of the metabolic performance of planning 
proposals, urban development projects or urban policy options is crucial to enhance the overall 
balance and efficiency of a city or metropolis. 

Applying Metabolic Impact Assessment (MIA) in the planning process, particularly through 
Strategic Environmental Assessment (SEA), enables the emergence of a distinctive spatial 
dimension provided by the urban metabolism approach. Despite the wide range of studies and 
approaches to urban metabolism, various practical limitations and barriers involving usability, data 
collection and comparability, have been limiting its dissemination in the planning profession. 

In face of these challenges, this presentation intends to: i) describe a methodological approach to 
metabolic impact assessment, encompassing four main components - energy for buildings and 
transports, water, materials, and land use; ii) guide its future application to municipal development 
plans in different contexts (in terms of urban size, alternative territorial models and development 
goals), as part of current SEA procedures; and iii) critically appraise the added value of the 
metabolic impact assessment model as a strategic planning support tool. 

The presentation concludes with a set of case-studies of urban development plans in Lisbon 
(master plan, urbanization plans and detail plans), aiming to illustrate the potential of a decision-
support tool such as MIA in the framework of the whole decision making process. It will be possible, 
from real cases, to show the main added value of this pragmatic, operational and ready to use 
instrument. The production of useful, objective and tangible information (on the metabolic impact 
of each planning alternative), with the application of the metabolic model to planning alternatives, 
provide political decision-makers an important decision support tool. We believe this plug-in 
proposal of MIA into SEA will be also a relevant contribution to solve an environmental impact 
assessment insufficiency (extensively debated both in strategic urban planning and in strategic 
impact assessment literature), namely how to deal with the climate change challenge, beyond 
vague and inconsistent considerations. In that sense, and having in mind the central role of cities 
to climate change, MIA is presented as an important contribution focused on local urban mitigation 
strategies, in the framework of strategic urban planning. This is a non-negligible aspect of the 
proposal, considering strategic urban planning a particularly adequate forum to implement climate 
change policies. 
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Climate Resilience through Land Use Regulations in Asian Cities 
Olga CHEPELIANSKAIA, UNICITI, France 

Synopsis 

Climate resilience is a critical imperative for Asian cities and it needs to be mainstreamed into 
land use regulations to achieve a durable and cost-effective outcome. The present paper 
demonstrates why developing and implementing climate resilient land use regulations is the 
first, essential and most cost-effective step to urban climate resilience. It analyses successful 
national and local examples from selected Asian countries and shares insights into how this 
critical approach may be put in place in a wiGHU�FRQWH[W�RI�GHYHORSLQJ�$VLDQ�FLWLHV¶�SROLWLFDO��
institutional, economic and societal challenges. 

Structural measure alone have failed Asian cities   

 
Asia has been rapidly urbanising DQG�KDOI�RI�$VLD¶V�SRSXODWLRQ�ZLOO�EH�OLYLQJ�LQ�FLWLHV�E\�WKH�
end of 2018. As a result, Asian cities face an unprecedented population load. The population 
of Dhaka increased from 10,3 million in 2000 to 17.6 million in 2015 and the population of 
Bangkok grew from 6.3 million in 2000 to 9.3 million in 2015 (World Population Review, 2018). 
This trend will further accelerate in the next 35 years, in which additional 1,2 billion Asians will 
move to cities (UN-HABITAT, 2015).  
 
This pattern has been taking place in an often sporadic and unplanned manner, creating 
significant vulnerabilities. As per UN Habitat, over 40% of South Asian urban population 
lives in slums. Less than 50% Asian urban dwellers have direct access to water supply. Less 
than 75% of the Asian urban population has access to improved sanitation. Over 60% of urban 
population in Nepal and Bangladesh live in inadequate housing (UNESCAP, 2015). Basic 
infrastructure and housing needs are tremendous: ADB estimates that between 2010 and 2020 
over USD 8 trillion need to be invested into infrastructure in Asia (ADB, 2009). 

In this context, climate change and increasingly intense and frequent extreme weather 
events create a major threat in Asian cities. Asia has been recognised the most climate 
vulnerable region in the world: 6 out of 10 most affected nations are in Asia-Pacific, summer 
temperatures are projected to increase by 6°C by 2100 if there is no slowdown in the global 
warming trend. Global mean sea-level (GMSL) rise is projected to reach 5-8 millimetres per 
year by the end of this century (Bhandari, 2017). South-East Asian coastlines will experience 

1:  World Urbanization Prospects of the United Nations 2014 revision, New York, UN 2014 
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sea-level rise about 10̽15% higher than the global mean level (Schaeffer, 2017). Coastal and 
low-lying areas in Asia are prone to increased flooding and fresh water salinization while other 
regions face heat waves and concentrated precipitations. These threats could significantly 
compromise economic development DQG�OLYLQJ�VWDQGDUGV¶�achievements in the region (ADB, 
2017).  

Asian cities are particularly vulnerable to this climate risk. Over 410 million Asian urban 
dwellers will be at risk of coastal floods by 2025:  19 of the 25 world cities most exposed to a 
1-meter sea-level rise by 2100 are in Asia, and 7 in the Philippines alone. Indonesia may have 
nearly 6 million people affected every year until 2100 (Gupta, 2017). The climate risk is 
severely enhanced by extremely affected natural coping ecosystems in cities. Indeed, 
most cities have grown at the expense of their natural eco-systems: infrastructure development 
often took place over water bodies, forest and green areas or urban agricultural land. Cities 
such as Bangalore and Chennai have respectively lost 79% and 90% of their water bodies in 
the last four decades (CSE, 2016). As a consequence, Bangalore faces severe floods regularly 
since 2000 (IISC, 2017) and the massive 2015 flood in Chennai caused an estimated damage 
of USD 2.2 billion. As per the Niti Aayog report, released in June 2018, both cities are expected 
to run out of ground water by 2020 (NITI Aayog, 2018). The Manila 2012 disastrous floods 
were aggravated by the lack of trees and open soil to absorb torrential rainfall water. The urban 
heat island (UHI) effect in the city further intensified the southwest monsoon impacts (Singh, 
2012). In other words, weakened natural ecosystems make cities simultaneously 
exposed to floods, water shortages and UHI effect.  

To address this challenge, most climate resilience efforts have been put into structural 
engineering solution, such as a water retention wall along a canal, water pumping stations 
in low lying areas, a river desilting. Such solutions punctually address a specific challenge, 
however are very costly and have significant limitations since they rarely holistically 
build urban climate resilience in the medium-long run.  

Dhaka LV� ORFDWHG� LQ� WKH�ZRUOG¶V� ODUJHVW�GHOWD�V\VWHP and experiences severe annual floods 
since the capital has mushroomed over a series of wetlands. Particularly devastating flood 
years include 2004 and 2007, during which over 30 million people became homeless in 
Bangladesh, with over 40% of Dhaka inundated (IRIN, 2012).  The city invested into flood 
protective embankments, flood walls, elevated roads along with flood control barriers, sluices 
and pumping stations. These structural solutions have punctually helped control flooding in 
several parts of Dhaka, but have gradually become less and less performant: steadily 
damaged embankment walls, internal flooding due to increased pressure on outdated drainage 
QHWZRUNV�� LQHIILFLHQF\� RI� WHPSRUDU\� SXPSLQJ� V\VWHPV�� HWF�� 7KHVH� IORRG� FRQWURO� PHDVXUHV¶�
effectiveness has been severely challenged by increasing urban encroachments over retention 
pond zones, settlements in low lying areas or increased social conflicts around flood control 
structures (Bala, et al., 2010).  

A 2014 ADB commissioned study highlighted that in South-East Asia most highly flood prone 
areas are protected by some structural measures such as levees, however the quantity and 
quality of such measures are not sufficient because these are not often linked to critical non-
structural measures (Osti & Nakasu, 2014). 
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Mainstreaming climate resilience into land use regulations proves highly effective  

The international development community recognised the need to strengthen climate 
resilience through spatial planning as of prime importance. The New Urban Agenda 
(NUA) links environmentally sustainable and resilient urban development to planning and 
urban spatial development management (NUA, paragraphs 72, 77, 80, 81, 93, 94, 95, 96, 98, 
99, 102, 111, 113, and 117). Spatial planning primarily contributes to climate resilience 
through preserving and reviving natural coping ecosystems. As Alejandro Iza, Director of 
WKH� (QYLURQPHQWDO� /DZ�&HQWUH�� VWDWHG� DW� WKH� &23� ���� ³$V� WKH� LPSDFWV� RI� FOLPDWH� FKDQJH�
gradually increase, there is a need to provide effective tools to ensure the integrity of 
ecosystems and livelihoods����/DQG�XVH�SODQQLQJ�VKRXOG�EH�RQH�RI�WKHVH�WRROV´ (IUCN, 2017).  
Guiding Principles for City Climate Action Planning, UN HABITAT, stress that urban 
climate action integrated into long-term urban planning processes increases the effectiveness 
of adaptation strategies.  

More specifically, land use regulations are a highly effective way of ensuring that natural 
ecosystems are protected from urban development encroachments. Indeed, various city 
development plans have low binding capacity in developing Asian countries due to a high 
GHJUHH�RI�LQIRUPDOLW\�DQG�ZHDN�HQIRUFHPHQW�V\VWHPV��2YHU�����RI�%DQJODGHVK¶V�SRSXODWLRQ��
����RI�1HSDO¶V�DQG�����RI�3KLOLSSLQHV�SRSXODWLRQV�OLYH�LQ�LQIRUPDO�VHWWOHPHQWV�(World Bank, 
2014). TKHVH�FRXQWULHV¶�FLWLHV¶ Master Plans and other urban development plans rarely include 
consultations with informal communities, which makes urban development plans disconnected 
from the reality and hardly enforceable. Land use regulations are usually legally binding and 
better enforced. Legal penalties for violations of land use regulations typically involve a court-
RUGHU�LQMXQFWLRQ��FULPLQDO�ILQHV�RU�FLYLO�ODZVXLWV�GHSHQGLQJ�RQ�D�FRXQWU\¶V�V\VWHP��In Thailand, 
land use plans and other land use controls are enacted under the Town Planning Act (1975) 
and are further regulated by sub-regulations and planning laws such as The Land 
Development Act (2000) and The Building Control Act (1979). However, spatial plans both 
regional and urban level are not enacted under laws and regulations (CPD- Bangkok, n.d.). 
In India, urban land use regulations take the form of Urban Land (Ceiling and Regulation) Act 
adopted in 1976. Non-compliance with land use laws, such as FARS, building height limitations 
etc. leads to heavy fines and, if timely identified, construction permissions are declined.  

The land use regulations instrument has been used by a number of Western countries, 
such as Canada and the Netherlands, to preserve urban green and blue areas and reduce 
climate vulnerability in cities. The Asian region, while most affected by climate change and 
extreme weather events, however still presents only a few selected examples. In most 
Asian cases, urban development happens at the expense of natural ecosystems rather than 
in line with them, both in urban and peri-urban areas. 
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Climate sensitive land use measures 

Climate sensitive land use measures can be looked at in three major categories: land use 
zoning, land use planning and building by-laws and regulations. While solutions are very 
tailored to a specific local context, generic land use guidelines may prove helpful:   

Land use zoning helps identify and protect natural ecosystems by categorising land into 
specific uses and specify what is and is not allowed within each category. It can hence reflect 
climate threats in specific areas (e.g. low lying areas prone to floods or soil subsidence) and 
direct uses that will both reduce human vulnerabilities and allow each ecosystem play most 
useful role for the city.  

Land use planning can incorporate: 

- Identifying and securing community spaces to be used as refuge areas: open spaces
in earthquake prone zones,  raised areas in flood or cyclone prone zones, etc;

- Mixed land use and high density compact development in low risk areas while limiting
development in low rise zones;

- Floodway fringe zones ± parks and open spaces, detention ponds wetlands, urban
forests, etc.

Jakarta faces land subsidence as a result of compaction due to loading from new 
skyscrapers in sensitive areas along with an increased groundwater extraction. As a result, 
the city is sinking 10 times faster than the Java Sea is rising (Short, 2015). About 40% of 
Jakarta now lies below the sea level, North Jakarta being most affected. Natural aquifers 
are not replenished despite heavy rains and the abundance of rivers. Indeed, over 97% of 
Jakarta is covered by concrete and asphalt surfaces. Ardhasena Sopalheluwakan, 
Indonesian climate scientist, claims that reintroducing mangroves and rejuvenating 
reservoirs in the old city would be the best way of addressing the issue (Kimmelman, 
2017).  

2: Jakarta's official land use plan 2002. There are hardly any green and blue spaces to counter the effects of 
inundation. The second map of Jakarta shows the modelled hazard zones for a 50-year flood return period. 
(Budiyono, et al., 2015) 
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- Defining FARs, ground coverage ratios, setbacks and building heights taking into 
account changing climate and rainfall patterns. 

Building by-laws and regulations may need to include: 

x Relocations/replacement of highly unsafe structures to climate proof and affordable 
engineered housing 

x Retrofitting measures in existing buildings to increase climate resilience. 

An example of climate sensitive land use regulations would be a zoning by-law restricting 
development along a coast based on risk of erosion due to projected sea level rise and more 
frequent typhoons, or massing and clustering a built-up area and pavement surfaces to 
minimize the UHI effect. In parallel, green building codes, improved watershed management 
and land use practices that absorb and store water can increase the ability of an urban region 
to cope with water stress (Otero & Richardson, 2012). A variety of statutory and non-statutory 
measures ± by-laws, tax incentives, information and guidance to developers ± may be applied 
to control how land is used. 

Climate sensitive land use regulations: overview of advancements in Asian countries 

An initial screening of 26 countries in East, South and South-East Asia showed that only 10 
countries had adopted 
climate resilient urban 
planning through national 
policies and only 5 had 
incorporated climate 
resilience into land use 
regulations: Singapore, 
South Korea and Taiwan 
among high income 
countries; China and the 
Philippines among lower 
middle and middle income 
countries. The Global 
Climate Risk Index 2017 
however points out that low 
and middle income 
countries are at a higher 
risks than high income 
countries, which leads to 
two conclusions: countries 
that adopted a climate 
sensitive spatial planning 

approach are ripping the benefits of it while countries that follow a more ad hoc and structural 
measures oriented approach are exposed to more climate vulnerabilities, and this despite 
having to an extent comparable climatic conditions with the first category of countries.  

3: Initial screening of Asian countries analysing incorporation of climate 
resilience into urban planning policies and land use regulations 

Region Country Is climate 
resilience 
mainstreamed 
into spatial 
planning?

Is climate 
resilience 
mainstreamed 
into land use 
planning?

Income Group      
(World Bank)

Climate Risk 
Index- Rank 
(Germanwatch 
CRI, 2017)

East Asia
China yes yes Upper middle income 23
Japan yes no High income 36
Mongolia no no Lower middle income 59
South Korea yes yes High income 135
Taiwan yes yes High income NA

South Asia
Afghanistan no no Low income 28
Bangladesh no no Lower middle income 35
Bhutan no no Lower middle income 87
India no no Lower middle income 4
Maldives yes no Upper middle income NA
Nepal no no Low income 42
Pakistan no no Lower middle income 11
Sri Lanka no no Lower middle income 98

Southeast Asia
Brunei no no High income 135
Cambodia no no Lower middle income 48
Indonesia yes (limited) yes (limited) Lower middle income 39
Laos no no Lower middle income 87
Malaysia yes yes Upper middle income 132
Myanmar yes yes Lower middle income 13
Philippines yes yes Lower middle income 5
Singapore yes yes High income 135
Thailand no no Upper middle income 53
Vietnam partially no Lower middle income 29
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Climate sensitive land use regulations: successful case studies from Asia 

Looking at the limited number of countries that address climate threats with special planning / 
land use regulations solutions, one could question the extent to which the approach works. 
The following few examples demonstrate its high effectiveness.  

Taiwan 

Till early 2000s, Taiwanese cities have relied on engineering solutions to combat floods caused 
by typhoons. Policy support went for structural solutions such as dykes instead of natural 
retention ponds even though various laws, acts, regulations and decrees included planning 
tools as adaptation measures (Lin, 2015). In 2009, Typhoon Morakot brought a 50-hour 
continuous rainfall at 1,623 mm daily, which caused 623 deaths and USD 6,2 billion worth 
economic damages. The disasters occurred despite the country had heavily invested into 
structural adaptation measures. Devastating effects of typhoons Morakot in 2009 and Fanapi 
in 2010 generated a policy shift towards spatial planning solutions such as water retention 
ponds, adaptive land use plans or waterfront landscape projects (Wen, 2014).  As a result, 
7DLZDQ¶V� &RXQFLO� IRU� (FRQRPLF� 3ODQQLQJ� DQG� 'HYHORSPHQW� developed national climate
adaptation policy guidelines with a focus on non-structural interventions in 2012. The 
objective was to incorporate climate adaptation into relevant laws, regulations and procedures 
at all levels of spatial planning. Measures included: 

x Revising national spatial plans in light of climate change projections; 
x Incorporating the concept of an environmentally sensitive area into the demarcation 

and management of national conservation areas; 
x Establishing a land use performance control and management system for conservation 

areas and increasing the cities' managing efficiency and adaptive capacity in flood 
control by improving permeability, establishing metropolitan blue and green belts and 
detention basins; 

x Regularly monitoring changes in land-use and land cover, and renewing geographic 
information system (GIS) databases; 

x Constantly monitoring weaknesses and deficiencies of climate change adaptation in 
current spatial planning. 

In addition, land use control is also addressed through a variety of natural resources 
management laws, such as the Tap Water Act, drinking water management statutes, the Soil 
and Water Conservation Act, the Slope Land Conservation and Utilization Act, the Forest Law 
and the Environmental Impact Assessment Act (Lin, 2015). Some specific projects taken 
across Taiwan since 2012 are: initiatives to establish a disaster catalogue and ecosystem 
conservation database, promoting and educating stakeholders about slope-land conservation 
and disaster prevention, watershed management and recovery through ecosystem 
conservation (Huang & Lee, 2015). 

Looking at the outcomes of such measures, Taiwan has achieved better climate resilience 
than when it focused on structural solutions only. The 2015 typhoon Soudelor, comparable to 
typhoon Morakot in intensity, generated 10 times less deaths anG�USD 3.84 billion in damages.
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Singapore 
 
Town planning was legislated in 1959 and a dedicated planning body ± Urban 
Redevelopment Authority ± was established in 1974 to oversee physical planning, 
preparation of a long-term development plan, Master Plan, and implementation of the 
development control. All spatial planning related plans and regulations integrated ecological 
urbanism and green strategies to achieve climate resilience and sustainability from as early as 
the 1960s. Some examples of land use measures taken in Singapore towards climate 
resilience are: 

x Protecting and expanding biodiversity areas and natural reserves. The green 
cover of Singapore increased from 36% in the 1980s to 47% now (Senthilingam, 2016). 
The water catchment area also expanded to as much as 2/3 of the country by 2011.  

x Landscaping for Urban Spaces and High-rises (LUSH) program combines green 
iQLWLDWLYHV�WR�VWUHQJWKHQ�6LQJDSRUH¶V�LGHQWLW\�DV�D�WURSLFDO�City in a Garden, this along 
with a high density development. Under the LUSH initiative, new buildings, such as 
JEM in Jurong, provide landscaped areas equivalent to the development site area 
(URA, 2018). This counters UHI, provides cooler local environments and increases 
pervious surfaces to capture rain water runoff. 

x The Active, Beautiful, Clean Waters (ABC Waters) program builds community 
spaces around water bodies, integrates canals with the urban landscape, and improves 
water quality by using natural cleansing features. For example, at the Bishan-Ang Mo 
Kio Parka, large concrete drain was transformed into a natural river integrated with the 
adjacent park. After UHGHYHORSPHQW��WKH�QDWXUDOLVHG�ULYHU¶V�FDUU\LQJ�FDSDFLW\�LQFUHDVHG�
by 40%. The river system now accommodates fluctuating water levels and protects 
surrounding built up areas from flooding during heavy precipitations (Zheng, 2017) 

x In 2005, the Building and Construction Authority (BCA) launched a Green Mark ating 
scheme WR�DVVHVV�EXLOGLQJV¶ environmental performance. BCA set a target to achieve 
these standards for 80% of Singapore¶V buildings by 2030. The 3rd Green Building 
Masterplan, published in 2014, encourages building owners and tenants to become 
more energy-efficient. Incentives such as gross-floor-area bonuses and financing are 
used to encourage the adoption of sustainable practices (SSB, 2015). Developments 
with land size of 0,2 ha or more have to implement on-site measures, such as detention 
tanks and green roofs, to slow down runoff entering the public drainage system.  
 

6LQJDSRUH¶V�LQWHJUDWHG�ODQG�XVH�SROLF\�LQFUHDVHd the green cover by 1/3 between 1986 and 
2007 (NParks , 2016). Singapore reduced its flood prone area from 3,178 ha in 1970s to only 
34 ha in 2013 (IWRM, 2014). The ND Gain index, which ranks countries on their ability to 
leverage investments and convert them to climate adaptation actions, places Singapore on the 
top of the list (ND-GAIN, 2018). 
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The Philippines 

The Philippines is the 5th most affected by extreme weather events country (2015 Global 
Climate Risk Index). After the super typhoon in 2006 (more than 2500 causalities), the 
Philippines institutionalized mainstreaming of climate change into national policy-making, 
planning, and other decision-making processes of the government through the Climate 
Change Act of 2009. Simultaneously, the government LQWHJUDWHG� WKH� FRXQWU\¶V� climate 
adaptation and disaster risk reduction goals by enacting them in the Disaster Risk Reduction 
and Management Act of 2010. Specifically, this national legislation dictated that climate change 
and DRR must be mainstreamed into WKH� QDWLRQDO� DQG� ORFDO� JRYHUQPHQWV� XQLWV¶� �/*8V��
development decision-making and planning process (Cuevas, et al., 2015). Subsequently, in 
2013, the National Climate Change Commission (NCCC) developed supplementary 
Comprehensive Land Use Plans (CLUP) guidelines that require cities to incorporate 
climate change and disaster risk reduction into local land use plans obligatorily. The 
CLUP ± a long-term plan for 10 to 15 years ± is to be submitted to the review of the Housing 
and Land Use Regulation Board (HLURB) every 10 years. Alongside, the Comprehensive 
Development Plan ± a medium term plan for 3 to 6 years ± is to be submitted to the Department 
of Interior and Local Governments (DILG). 

CLUP climate sensitive land use measures include: 

x Protecting people and investments from hazards by selecting safe sites for
development: taking into consideration setbacks from flood lines, prohibiting
development in hazard prone areas, restricting development in environmentally critical
zones.

4: Singapore's green and blue spaces ± land use plan 2030. 
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x Protecting and managing valuable natural resources and environmental processes:  
demarcating natural ecosystems and applying standards or guidelines to preserve 
them; controlling development density and protecting underground water from septic 
discharges and landfills contamination (Deocariza, n.d.); 

x Protecting critical facilities (schools, hospitals, public buildings) through spatial 
planning:  e.g. elevate them or prohibit their construction in hazard-prone areas; 

x Removing or relocating buildings from floodplains to safer grounds with government 
acquisition/buying out of properties, especially those in hazard prone areas (Deocariza, 
n.d.). 

The model was first tested in the province of Albay, which is highly prone to climate related 
disasters. As a result of good governance and local leadership, forest cover in the province 
increased by 88% and the coastal mangrove cover increased from 700 ha to 2,400 ha in the 
last 7 years, thereby creating a crucial buffer between the land and the sea (Pearsall, 2017).  
The Albay LGU played an active role in setting up best practice examples for other provinces 
and proved successful: Albay stood against subsequent typhoons without reporting any 
casualties. A surge in private investments and increased revenue from eco- tourism has 
followed. 

   

Benefits of the approach over engineering solutions 

A climate sensitive spatial planning first approach has a number of valuable advantages over 
a structural solutions first approach: it is significantly less cost intensive and brings a number 
of important co-benefits.  

Cost effectiveness of spatial planning solutions 
Structural climate resilience measures require heavy public investments, 
implementation time and technical capacity. Jakarta proposed a Giant Sea Wall is 
estimated to cost up to USD 40 billion and require 30 years to build and create a vast man-
made lagoon. The financial model includes a mix of public funds, international soft loans and 
SULYDWH� LQYHVWPHQWV�� 7KH� UHTXLUHG� IXQGLQJ� KDVQ¶W� EHHQ� GLVEXUVHG� GXH� WR� D� QXPEHU� RI�
controversies related to a poor implementation record of such projects, corruption and financial 
constraints in the country (Sherwell, 2016). Experts claim that it is an unnecessary intervention 
and non-structural measures would serve the city better (Sherwell, 2016). Non-structural 
solutions require much lesser capital investments while generating long-term outcomes. These 

5: Typhoon effects in Albay 2006, CLUP guidebook and sample impact area map for sea level rise as in 
the CLUP guidelines. 
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are hence to be seen as most financially viable solutions, especially in the context of low to 
middle income countries.   

Sustainability quotient 
Engineering solutions such as dams, flood walls etc. are often invasive and damage 
blue ecosystems. They use high embodied energy construction materials such as cement 
and steel. Non-structural measures are in better agreement with the essence of sustainable 
development, being more reversible and, by definition, environment friendly. Climate impacts 
bear a degree of uncertainty and a greater flexibility of resilience strategies is particularly 
advantageous for long term sustainability.  

Public realm, health and wellbeing 
Land use tools not only regulate the use of physical spaces but also LQIOXHQFH�D�FLW\¶V
economic and social development. The built environment shapes and structures everyday 
life of its citizens. When nature based solutions are adopted through land use regulations, 
these add green and blue spaces to the urban environment. Green public spaces play a critical 
role in cooling cities, and provide safe routes for walking and cycling as well as places for 
physical activity, social interaction and recreation. In fact, WHO recommends a minimum of 
9m2 of green space per person for adequate mental and physical health balance of urban 
citizens. These green spaces along with a well-designed built environment offer innovative 
approaches to increasing the quality of urban settings, enhancing local resilience and 
promoting sustainable lifestyles, improving both the health and well-being of urban residents. 
To share a few examples: 

- Shanghai is one of the largest metropolitan areas in the world with a territory of 6,340 km2
and a population of over 24 million. It is often referred to as an urban canyon, consisting of
numerous narrow streets surrounded by tall buildings. Rapid urbanization and expansion
have produced a strong UHI effect reaching 7°Celsius more than in surrounding rural
areas. As a mitigation strategy, the city planned greenbelts in the downtown areas. Urban
greenery per capita increased to 12,5 m2 in 2008 from 1,0 m2 in 1990, making Shanghai
stand above the WHO recommended 9 m2. The shade provided by trees and bushes has
reduced the heat island effect by dropping the average temperature in the city by 5%. By
������6KDQJKDL¶V� ODQG�XVH�SODQ�HQYLVions 30% of the city being covered with greenery
(UCCRN, 2011).

- In Seoul, the government removed the Cheonggye highway built over the river and instead
built a sunken, natural corridor of park space along the river in 2005. Opening up the stream

6: Cheonggyecheon Stream Restoration Project, before and after. Source: (MDPI, 2016) 
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and installing the park cooled the surrounding area in the city by 3.6° C and significantly 
reduced air and water pollution, dropping local levels of airborne particulate matter by about 
20%. The revived stream provides flood protection for up to a 200-year flood event and 
can sustain a flow rate of 118mm/hr. The park attracts over 60,000 daily visitors now and 
KDV�ERRVWHG�WKH�ORFDO�HFRQRP\�ZLWK�WRXULVWV¶�LQIORZ�(Nicodemus, 2016).  

Beautification of cities 
Natural ecosystems not only create a more climate resilient environment, but primarily create 
livable places desirable for businesses to settle in, for tourists to visit and for citizens to 
connect with and take care of. Singapore, for example, is the second most visited destination 
in Asia (Hui, 2017). 

Reduced greenhouse gas emissions and energy consumption 
Protecting natural ecosystems in a high density urban environment usually means gradually 
embracing a compact and transit oriented urban development model, which encompasses 
all related benefits such as a reduced number of private vehicles or a reduced use of air 
conditioners (APTA, 2007).  

Economic and livelihood opportunities 
Revised land use zoning and regulations give an opportunity to identify land for a range of 
economic activities that complement sustainable urban development. These could be urban 
farming, informal activities on land parcels that are otherwise too risky for habitats. On a much 
larger scale, private investment can be invited into land parcels that are in low risk zones for 
mixed use and high-density developments within city boundaries. 

Challenges associated with implementing climate sensitive land use regulations 

 

A. Technical challenge: existing settlements in disaster prone areas 
 
In most Asian cities, built developments have already cropped up on high risk zones. 
Introducing land use planning climate resilience solutions will often come to planning 
relocations with all the challenges and cost it encompasses. Indeed, over 50% of Asia-Pacific¶V�
urban population lives in cities and towns that are located in low-lying, coastal or riparian areas. 
In Ho Chi Minh City, over 25% of the population is currently affected by extreme storms, and 
this could climb to over 60% by 2050. During the 2011 floods, 1/3 RI�%DQJNRN¶V�SRSXODWLRQ�ZDV�
directly affected, which included 2/3 RI�WKH�FLW\¶V�SRRU�� 
 
Climate risk prone zones are most often populated by the urban poor, most likely to live 
in low-lying areas, on steep slopes, in ravines, etc. They lack resources and, often, information 
to prevent and mitigate disaster related damages. During the 2011 flash flood in Cagayan de 
Oro (Philippines), 95% of WKH�FLW\¶V�deaths and housing damages affected informal settlers 
(UN-HABITAT, 2014).  
 
Resettlements related to climate responsive land use regulations are hence a very sensitive 
social challenge. It needs to be approached in a long term, holistic and sensitive manner, which 
requires sustained political support and private investments. Both are often lacking at present 
in developing Asian countries.  
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B. Bottom up challenges: lack of awareness and empowerment

Lack of citizen awareness results in a lack of a public demand 

Awareness of climate change is overall very low in developing Asia. As per a recent poll, 
in North America, Europe and Japan, over 90% of the respondents said to be aware of climate 
change. In India and Bangladesh, however, over 60% adults have never heard of it 
(Leiserowitz & Howe, 2015). Lack of comprehensive public data on climate projections and 
consequences. For example, in Asian countries, UHI assessments are mainly conducted in 
cities where long-term data records are available. There is a lack of research on increasing 
thermal burdens related to reducing natural ecosystems in cities in rapidly urbanising and 
populating countries, such as India and Philippines (ADB, 2017).  

Awareness about potential land use solutions for climate resilience is even lower. 
Concerns over low incomes, unstable housing, health and education take the frontline and 
linkages with these challenges and climate resilience are not understood. Supporting NGOs 
and CSOs hence rarely advocate for climate resilience.  

Finally, local media coverage is majorly confined to traditional disaster reporting of 
casualties. There is little contextual reporting on why these natural disasters are happening 
more frequently and how effectively spatial planning can palliate them. 0HGLD¶V�UROH�LQ�UHSRUWLQg
climate stories remains largely untapped (Shah, 2016). 

All these matters combined create a very low recognition environment for decision makers 
ZKR¶G�ZDQW�WR�PDNH�VSDWLDO�SODQQLQJ�LQWHUYHQWLRQV��

Low empowerment of civil society 

Negotiating land use decisions requires co-operation at different institutional and stakeholder 
levels. In developing Asian countries, the civil society is often a hardly empowered 
stakeholder in comparison with real estate investors, big businesses and elected politicians. 
The later tend to actively advocate for their interests, ZKLFK�GRQ¶W�DOZD\V�PDWFK�WKH�LQWHUHVWV�
of vulnerable communities. Referring back to Chennai, real estate developers successfully 
lobbied local decision makers and were allowed to build upon essential ecosystems such as 
Pallikarnai marsh or the Velachery lake-bed (which became the Phoenix mall) despite protests 
by civil society groups (Anuradha, 2016). Another example: the Kolkata High Court ordered 
that East Kolkata Wetlands are to be preserved for fishing and farming in 1992. This ruling has 
not been enforced till today. Illegal developments are instead coming up over the wetlands.  ³$�
local environment society has alleged a nexus between political leaders and developers 
leading to inaction in safeguarding the water bodies.  In some cases, the government 
authorities themselves built slum rehabilitation dwellings on the wetlands only to evict them 
later in anti-encroachment drives anG�KDQG�RYHU� WKH� ODQG�WR�GHYHORSHUV´ (Anuradha, 2016).
This situation makes climate sensitive land use regulations very difficult to put forward.  
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C. Top down challenges: limited decision maker capacity and political will

Limited capacity and expertise 

Climate resilience is a relatively new concept at the urban planning level in developing 
Asian countries. Manipulating it requires urban local bodies to have specific technical know-
how and data, which is often not dedicatedly collected and systemised. A few pioneering 
international programs, such as Capacity Development for Adaptation to Climate Change & 
GHG Mitigation (C3D+), 100 Resilient Cities or, formerly, the Asian Cities Climate Change 
Resilience Network (ACCCRN) help improve national research and training and government 
agencies¶ institutions¶� WHFKQLFDO� FDSDFLW\�� These programs include risk mapping and data 
collection activities, climate proofing city plans, raising general awareness.  

Data availability and its accuracy at the local level remain a challenge. Broad aspects of 
climate change in Asia are for example simulated by the Atmosphere Ocean Global Circulation 
Models (AOGCM), however uncertainty remains and data is not localised enough.  Asian 
region has a very complex topography and marine influences, local climate changes hence 
vary significantly from regional trends (IPCC, 2007). There is a clear need for a more localised 
climate data to enable a better climate sensitive local planning. 

Lack of political motivation 

Spatial SODQQLQJ¶V�GH facto strong connection to short-term electoral cycles obstructs its 
whole purpose, which is to prevent risks and ensure resilience in the long run. Short-term 
electoral mandates push local politicians to demonstrate tangible results in order to increase 
re-election chances.  Land use regulations protecting natural eco-systems are seen as less 
tangible actions compared to engineering solutions: installing pumping stations in low lying 
areas, construction of embankments, etc.  

Political economy is another determining component when it comes to a spatial planning 
approach to climate resilience. It is a commonplace scenario that personal interests influence 
approvals of construction proposals. DHYHORSLQJ�FRXQWULHV¶�SXEOLF�VHFWRU�DGPLQLVWUDWLRQV�RIWHQ�
receive inadequate pays, long duty hours, interference from political organisations and 
outdated reporting arrangements. Coupled with relatively weak checks and balances systems, 
these factors significantly contribute to the political economy factor.  

To illustrate, nearly 900 million, or over 1 in 4 people, across 16 countries in Asia including 
some of its biggest economies such as China and India are estimated to have paid a bribe to 
access a public service. Transparency International representatives blame low civil service 
salaries coupled by systems that allows little or no access to redress mechanisms as main 
reasons behind this situation.  (Goswami, 2017). The matter is all the more magnified when it 
comes to attributing large real estate development contracts. This is how natural ecosystems 
are further and further encroached upon.  
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Solutions to overcome challenges related to mainstreaming climate resilience into 
land use regulations  

As demonstrated above, mainstreaming climate resilience into spatial planning and land use 
regulations is an essential approach, yet hardly taken forward by concerned national and local 
authorities. The reason is that it requires making key institutional and policy shifts. The 
international development community vastly supports climate resilience with internal, external, 
grant, loan and investment funding. To leverage maximum benefits from this effort and achieve 
more tangible results on the ground, it needs to help mainstream the approach. Five major 
ways of doing so can be listed: 1. Raise awareness and build capacity; 2. Build local leadership 
for climate resilience; 3. Generate public demand for climate resilience; 4. tailored financial 
support; and 5. Build upon existing national and international efforts.  

1. Raise awareness and build capacity

Both citizens and decision makers are insufficiently aware of the scale of climate threats as 
well as of the role land use can play in mitigating these, especially in in small and medium size 
cities. A number of international agreements and annual events contribute to raising such an 
awareness, however a more dedicated effort needs to be made with a focus on the 
national and sub-national levels in partnership with governments and on the grass root 
level in partnership with relevant NGOs. In Canada, workshops and training sessions are 
frequently used as a mechanism to stimulate local climate adaptation. These typically bring 
together experts in climate science and adaptation with community leaders, municipal staff and 
the general public. Goals of these workshops vary, and may include, for example, identifying 
priorities, setting the stage for ongoing collaboration and dialogue for adaptation capacity 
(Warren, 2014). 

Building PXQLFLSDO� VWDII¶V� capacity requires a very tailored approach given the fact that
municipalities are often heavily understaffed and can hardly participate in dedicated trainings. 
A hands on cooperation between experts and local authorities have revealed to produce 
best on the ground outcomes.  For example, the 100 Resilient Cities (100 RC) program 
typically introduces a Chief Resilience Officer (CRO) in partner cities, usually a local influencer 
well connected to key local decision makers and stakeholders. Local leaders and 
administration also have access to technical assistance and training as per their specific 
requirements (The Rockefeller Foundation, 2017) 

2. Strengthen the top down approach: build local leadership for urban climate resilience

The importance of an incentivizing system to foster local political and decision maker 
leadership for climate resilience cannot be over-estimated. Yet, it is nearly never a direct 
component of a national or an international climate resilience program. The international 
community has however a number of effective instruments to increase visibility of highly 
performing politicians, both at the national and at the international level.  
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The Mayor of Surabaya (Indonesia), Tri Rismaharini, won several national, regional and 
international awards after she successfully transformed one of the most neglected cities of the 
country ± earlier called Concrete Dumb - through a series of highly attractive public parks, 
good practices in solid waste managements, improved education and tackled infrastructure 
challenges through public participation. She converted bare land and selected gas stations¶ 
locations into green public spaces E\�GRLQJ�VR�PDNLQJ�����RI�6XUDED\D¶V�WHUULWRU\�JUHHQ��7KLV�
intervention played two major functions:  the city was no longer affected by floods during heavy 
rains and public parks greatly contributed to reducing social segregation and improving safety. 
Indeed, parks were strategically located to connect high and low income areas.   Public 
participation has won the city a number of environmental awards. Such a leadership brought 
two strategic outcomes: Mayor Tri Rismaharini is a continuously re-elected Mayor since 2010, 
hence harnessing personal career benefits from her strong stand for the environment and for 
social justice; in addition, her leadership attracted attention and motivated Mayors of other 
Indonesian cities to follow her path (IE Singapore, 2016). 

7: Surabaya before and after (public space and riverside revitalisation), source: Surabaya city 
government 

3. Strengthen the bottom up approach: generate citizen demand

Political mandates ± typically 3 to 5 years ± are far shorter than the timeframe to be considered 
when building climate resilience through spatial planning ± from 10 to 50 years. Citizen 
ownership is the most effective way to ensure a beneficial intervention will continue 
beyond a potential political change. Building such an ownership implies involving citizens 
at all stages of the planning and implementation process. In particular, communication 
between local authorities and citizens needs to take a shift VR�WKDW�FLWL]HQV�YDOXH�OHVV�µYLVLEOH¶�
spatial planning interventions by doing so rewarding decision makers by their support and so 
that citizens can convey their concerns and priorities in an impactful manner. Organizing 
dedicated trainings for the media on how to better understand and cover climate matters in 
the urban context is, for example, a very effective way to both reach out to citizens and 
incentivise politicians. 
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Batticaloa, a coastal city of Sri Lanka, is a highly flood prone. A 2010 UN-Habitat project 
encouraged cooperation between local authorities and residents. The later participated in the 
development of a green belt near the sea as a protective buffer against natural disasters and 
a recreational area for the communities. ³By being directly involved in decision making about 
what facilities should be prioritized and the type of vegetation to support, they developed a 
much greater sense of ownership over the project, including a protected public space that is 
better suited to their needs´�(UN-HABITAT, 2014, p. 44).  
 

  
8: Google earth imagery in 2008 and 2018 showing increased green cover along coastal line zone that 
is most prone to tsunamis and sea level rise in Batticaloa. 

Organised citizen feedback is another example of effective communication: Citizen charters 
is an example of a widely used user satisfaction rating system assessing the quality of 
municipal services. In Bangalore, tKH�&LWL]HQV¶�5HSRUW�&DUG�(CRC) was first initiated by a civil 
society organisation ± Public Affairs Center ± in 1993 to monitor government services in terms 
of efficiency and accountability. Since then, the CRC has been adopted and tested in several 
developing countries such as Pakistan, Philippines or Tanzania (World Bank, 2013). These 
charters and public feedbacks have demonstrated that such measures could hold the public 
sector performance more accountable (UNESCAP, 2015, p. 165). 

Online social spaces are a valuable addition to conventional physical ways of connecting 
with citizens. Social media pages in the local language have widely paid off in terms engaging 
citizens. For example, the municipality of Hat Yai, Thailand, launched a page I love Hat Yai. 
On a regional scale, the World Water Monitoring Challenge encourages people to record their 
local water quality and share results (www.worldwatermonitoringday.org).  
 

4. Incentivise through funding attribution systems 
 
Allocation of national and international funding is both a key component and a key 
instrument of rightly sequencing planning and engineering solutions.  Local 
governments show an overwhelming interest for funding opportunities and tend to largely tailor 
their urban interventions to funding access conditions. Here, funding entities and schemes 
could make a major difference in terms of helping cities first recurring to non-structural 
solutions through special planning and land use regulations, and only then identifying 
structural/engineering solutions required in complement to special planning rather than instead 
of it. Project finance could for example be linked to the necessity of an engineering project 
after the targeted outcome related non-structural solutions have applied. This approach will 
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strengthen municipal finance, save very limited national and international resources, and even 
help avoid harmful infrastructure projects come to life.  
 

5. Build upon existing national and international efforts  
 

As demonstrated in this paper, climate resilience needs to be part of planning efforts and 
can hardly be achieved when tackled as a stand-alone subject. ,Q�$&&&51¶V�PRQLWRULQJ�
and evaluation report, it was acknowledged that the program overlooked the importance of 
QDWLRQDO� SROLF\� FRQWH[W� IRU� WKH� HQJDJHG� FLWLHV�� ³0RUH� VXSSRUWLYH� SROLF\�HQYLURQPHQWV� �DV� LQ�
Vietnam) have stimulated better uptake of UCCR than less-well oriented environments (as in 
India). The weaker awareness of the policy and governance contexts for UCCR in the earlier 
VWDJHV�RI�WKH�,QLWLDWLYH�KLQGHUHG�SURJUHVV´�(Verulam Associates, 2014, p. 70).  

Yet, many key urban development programs GRQ¶W�LQFOXGH�FOLPDWH�UHVLOLHQFH�SURYLVLRQV� 
For example, the Indian Smart Cities mission and AMRUT mission cover 600 Indian cities and 
are allocated a USD 22,5 billion budget. These major programs do not have dedicated climate 
resilience provisions despite high vulnerability of many covered cities, however one can 
identify entry points to bring the matter into these existing schemes, as was done by Chennai, 
Guwahati, Bhubaneswar and Vishakhapatnam. This appears to be driven by the FLWLHV¶ 
experiences of past disaster events (Jogesh, et al., 2017). 

Such a mainstreaming can also be a form of cross-sectoral policy integration. The 
expected benefits of mainstreaming climate adaptation into existing development activities 
include avoided policy conflicts, reduced risks and vulnerability, greater efficiency compared 
to managing adaptation separately and leveraging the much larger financial flows in common 
sectors affected by climate risks than the scarse resources available for financing adaptation 
solely (Lebel, et al., 2012).  There are a few positive cases emerging in Asia in this context.   

,QGRQHVLD¶V�Mid-term National Development Plan for both 2009-2014 and 2015-2019 have 
included climate adaptation and disaster risk reduction (DRR) as part of development policy 
priorities. The latest development plan (2017) added improved spatial planning, enhanced 
organisational and institutional mechanisms, and better human resources as the foundation 
IRU� FLWLHV¶�climate resilience. As a result, 122 districts and cities in Indonesia have already 
developed their contingency plans for multiple hazards. 
 
Similarly, the Malaysian National Policy on Climate Change calls for climate-proof and 
climate-resilient development, and envisions the integration of climate measures into DRR 
policies, plans, programmes and projects. (Lassa & Sembiring, 2017). 

Climate resilience reflected in land use calls for inter departmental communication and 
coordination. Complementary responsibilities typically lie within different Ministries and 
agencies. In Thailand for example, the Department of Local Administration, Ministry of Interior, 
plays a key role in mainstreaming national policies into the local level, however it does not 
include climate resilience experts and coordination with the Office of National Resources, 
Environmental Policy and Planning (ONEP), Ministry of Natural Resources and Environment, 
does not take place often enough. International programs needs to systematically include the 
institutional component into all cooperation and technical assistance programs.  
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8. Conclusion

In conclusion, a major approach shift is required to successfully tackle urban climate resilience 
in Asia. As a first and fundamental step, climate sensitive land use regulations need to support 
spatial planning that protects and revives urban and peri-urban natural ecosystems. As a 
second step, structural solutions can build upon the laid foundation. Reverse the order and the 
city is condemned to endless heavy expenses while facing increasing climate threats. Respect 
the order and the city has all chances to create a healthy living environment while mitigating 
and adapting to climate threats to a good extent, by doing so attracting economic opportunities. 
Each stakeholder ± be it the international development community, national and sub-national 
governments, businesses or civil society ± need to carry their part of contribution and 
responsibility in this process.  
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ABSTRACT:  

Since the year 2000, spatial planning systems and territorial governance in European countries 
have been visibly transformed and adapted due to different issues. The most profound changes 
have been the product of the new political-economic context, stemming from neoliberal political 
orientations in the own European countries. Additionally, although the European Union does not 
have direct competence in national planning, the several EU directives in different policy sectors, 
have definitely shaped European spatial planning. Furthermore, the challenges brought about by 
the evident risks associated with climate change have also become an important factor of change, 
turning the confrontation to these risks as an important policy objective.  

The main aim of the study is to investigate how climate change related issues have modified the 
European planning field. The study will answer two main questions. The first refers to how formal 
spatial planning systems in Europe, represented by the institutions and instruments that are 
established by law, have included climate change-related issues. Addresses the actual planning 
practice, the second questions explores the extent to which planning instruments are used to 
achieve the objectives implemented to tackle the risks associated with climate change.  

To answer these questions, the present study uses data gathered by the COMPASS project 
(Comparative Analysis of Territorial Governance and Spatial Planning Systems in Europe). 
COMPASS was commissioned by ESPON (European Territorial Observatory Network) to 
investigate the most significant trends in territorial governance and spatial planning systems across 
32 European countries. This includes the 28 EU member states and the 4 associated countries. 
The period under study was the 2000-2016 period.  

The study found that the way the countries address climate change is very mixed. Some countries 
have included climate change related objectives in the legal definition of spatial planning, while 
others have created specific instruments that fight the associated risks from different perspectives. 
Countries which count with a mature spatial planning system and more stable conditions have 
incorporated climate change issues in a more thorough and comprehensive way. Furthermore, 
among the 14 sectoral policies under study, environmental policies showed to have the highest 
degree of integration with spatial planning.  
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A methodological approach to measure interrelations between 
urban form and flood-related risks in Kampala, Uganda 

Tjark GALL, Urban Framework, Germany 
Keywords: Urban form, Climate Change Risk, Spatial Equity 

This paperi aims to examine the interrelations of spatial characteristics to the often-unjust 
distribution of climate change risk and vulnerabilities and develop a methodological approach 
for Kampala to redress this situation. The research intends to increase the understanding of 
spatial equity and proposes a method to quantify it in environments of limited preceding 
research and data availability to support better-informed policy and spatial intervention 
strategies. 

1. Introduction
Fifty per cent of the world population is already living in cities. By 2050, it is expected, that 
more than two-thirds will live in urban settlements. The growth will mostly occur in African 
countries where one billion people live at present. More than four billion people are expected 
to live in Africa by the end of the century and thus make up more than one-third of the world's 
population (United Nations 2015).  
This rapid growth steadily increases the importance of sustainability in urban planning while it 
also contributes to rising spatial injustice, mostly in sub-Saharan Africa (SSA). Access to 
land, services, employment opportunities and therefore also the city itself vary strongly 
between different income and social groups (Parnell and Walawage 2010). These gaps are 
significant and disadvantage the already most vulnerable groups even more, specifically 
under the increasing threat of climate change and its accompanying risks. The understanding 
thereof as well as realising which factors positively or negatively influence spatial equity is 
crucial for tackling these inequalities.  
This paper analyses the specific situation in the capital of Uganda, Kampala, and the 
distribution of flood-related urban risks to investigate this spatial injustice, as well as its 
driving forces and consequences. It results in a methodology which attempts to establish a 
relationship between internal and external spatial characteristics of settlements and their 
correlation with the level of spatial equity within. Answering the following research questions 
is central to the study:  
x How can the quantification of risk exposure, adaptive capacity and sensitivity can be

simplified and carried out at small-scale spatial resolutions and locations with limited
data?

x Which spatial characteristics of urban form are measurable with restricted spatial data
and correlate with social vulnerability?

The objective is to expand the existing literature by applying it to the dynamic context of 
urban Uganda. Additionally, existing approaches, as well as newly developed methods are 
integrated by retrieving various spatial indicators from GIS data/aerial photos and relating 
them to statistical data (e.g., vulnerability, socio-economic profiles) and qualitative results of 
household studies. The anticipated outcome of the research is an improved understanding of 
urban dynamics, justice, and accessibility, specifically in the context of Kampala, and to build 
a better basis for informed policy decisions, as well as spatial interventions. Even if the 
methodology is context-specific, generalisations can be made for other urban areas in sub-
Saharan Africa and assist in the quantification of socio-spatial inequalities in the field of 
climate change.  
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2. Background 
The global population continues to increase rapidly and is mostly concentrated in the urban 
areas of the global south. More specifically, the African continent is experiencing the highest 
population rise in the present century. Adding to the pressure on cities by more residents and 
spatial expansion, climate change further stresses these urban systems. Cities became the 
centre of the current development and sustainability debates. Their importance is widely 
acknowledged and continuously highlighted by international and national institutions around 
the world, representing a central aspect in the Sustainable Development Goals (SDGs) of the 
United Nations. SDG 11 focuses on making "cities and human settlements inclusive, safe, 
resilient and sustainable" while the city itself functions as the arena for achieving nearly all 
the other goals (UN 2015, p. 14). 
The questions arise, what this development will mean for the population within cities and how 
it can be managed and steered into a sustainable direction. The report 'Our common future' 
already highlighted spatial injustice in 1987, together with the necessity to identify the most 
vulnerable groups and tackle the social and environmental risks which accompany the 
population surge (WCED). However, more than three decades went by, and even if 
sustainability is a primary concern nowadays, more people than ever before are living in risk-
prone circumstances, and environmental depletion does not slow down either (Adger 2006; 
Brecht et al. 2013; UN-Habitat 2014; UN 2015 & 2016). 
With urban areas as the primary habitat of the world's population, fast urbanisation patterns 
in sub-Saharan Africa (SSA) increase the demographic pressure, while climate change 
stresses the cities, and their adaptation is challenging because the responsible institutions 
often lack resources and capacity to tackle the rising complexity and quantity of issues 
(Pieterse and Parnell 2010; Myers 2016). In 'Africa's Urban Revolution', Parnell and Pieterse 
emphasise the general growth which occurs in both urban and rural areas but its strong 
concentration in urban agglomerations. This development is not only about the increase of 
the number of residents but comes along with "severe overcrowding, lack of sanitation, 
constant threat of bodily harm and abuse" and is "linked to the structural poverty and 
systemic exclusion experienced by a large proportion of the urban population in most African 
cities". Unequally distributed pressures on age, income and gender groups result in negative 
externalities on health, productivity and economic behaviour (Pieterse and Parnell 2010; 
Bartlett 2008; Fainstein 2010). Furthermore, climate change and global environmental 
change are leading to more rural-urban and/or trans-national migration of climate refugees, 
unequal distribution of land, hazard risks for settlements in the shape of floods, landslides, 
droughts or heat waves, to just name a few which highlights the "dynamic processes and the 
interplay" of these elements (Parnell and Walawage 2010).  
However, inequality does not only exist amongst different social groups within the cities but 
also on the global scale. Climate change itself is a global challenge, mainly induced by the 
industrialised countries while the most impoverished countries contributed the least but suffer 
the most from its consequences (Althor et al. 2016). The suffering is further intensified due to 
a widespread lack of adaptive capacity, meaning the "potential, capability, or ability of a 
system to adapt to climate change stimuli or their effects or impacts" (IPCC 2001). 
Parnell and Walawage (2010) further stress the importance in these complex circumstances 
of creating the capacity to ensure urban resilience so that the livelihood of everyone in the 
city is not negatively affected by the broader global demographic and environmental 
processes. Another important aspect is the interplay between the social and ecological 
systems and their cultural understanding which varies fundamentally between the western 
and most societies in SSA. While the dominant western notion sees them as separate 
entities, in most SSA cultures nature and society are interwoven. The consequences of the 
development in industrialised nations lead to the destruction of locally much higher valued 
ecosystems, while differing perceptions result in complications in cooperation, the transfer of 
'knowledge' and coping mechanisms (Myers 2016). 
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All these issues emphasise the plethora of challenges which cities in SSA are facing. 
Tackling them will be one of the critical tasks for policy makers and planners of the coming 
decades. Starting with the predominant injustice and its spatiality in urban agglomerations, 
this research tries to contribute to the understanding thereof by looking at ways to quantify 
the interrelation between urban form and social vulnerability with a focus on risk exposure 
and adaptive capacity. UN-Habitat (2014) called the development in SSA cities an 
"urbanisation of poverty". This led to plenty of unplanned and underserviced settlements with 
fundamental and increasing material injustice and lack of opportunities between them and 
their affluent neighbourhoods. Understanding these different settlements patterns and their 
integration in the urban fabric will be the core of the analysis of urban form, while the varying 
level and types of risk exposure and the interdependence between social variables and 
adaptive capacity will serve as comparative values. 
Urban form, defined by Williams as "the physical characteristics that make up built-up areas, 
including the shape, size, density and configuration of settlements" (2014, p. 6) is moving 
towards the centre of interest in the sustainability debate, while its importance on the social 
and ecological risk exposure is further emphasised (Jabareen 2006; Hillier 2009; Louf and 
Barthelemy 2014; Fragkias et al. 2013; Oliveira et al. 2014; Pelling and Wisner 2009 and 
others). Myers adds to the definition of urban form, in his words cityshape, that in the context 
of SSA it is the physical as well as the "socially and culturally produced environment" (2016, 
p. 19), highlighting non-spatial characteristics. Jane Jacobs already described the strong
interrelation between the built environment and social dynamics of cities in 'The death and
life of great American cities' (1961), where she states that cities should be a place for people,
even if that is often not the case (anymore). Building upon Jacobs' perspective, Gehl (2010)
further embraces the interconnection of urban form and social life, sustainability and health
through variables of density, compactness, and diversity while also highlighting its relation to
risk (e.g., traffic accidents, robbery). Additionally, he argues that high-quality urban space
can fuel interaction and social inclusion, and therefore a higher sense of community which
again can lead to better cooperation and assistance in case of disaster regardless of their
type or scale. He also states the importance of shared urban space since overpopulation and
rising poverty put pressure on the livelihood of people (Gehl 2010). Jacobs continues to
describe the impact of being better interconnected on adaptive capacity, further supporting
the interrelation between the spatial and social dynamics of cities.
The issue of justice in cities, in which context this research is situated, was famously put into 
focus by Susan Fainstein in 'Just Cities'. She gives a broad overview of different notions of 
justice, how it can be conceptualised and quantified and also states that injustice rises and 
the poor, mostly women and children, represent the most vulnerable groups (2010). This link 
between poverty and vulnerability in the field of environmental risks was further studied by 
UN-Habitat (2014), naming the lack of decision-making power and resources, mostly in time 
of disasters, as the primary reasons. They also emphasise the disproportionate distribution of 
risk exposure among different age and gender groups (see also Bartlett 2008).  
What do urban risks or vulnerability mean and what do they encompass? Brooks (2003) 
distinguishes generally between social and biophysical vulnerability. Social vulnerability 
includes everything related to the human and is the focus of this research, while biophysical 
vulnerability focuses on the ecosystem and biophysical environment. Risk, on the other 
hand, is normally composed of different types of hazards, their occurrence and scale, but has 
numerous definitions which are further discussed below. The last two aspects are adaptive 
capacity as the "potential, capability, or ability of a system to adapt to climate stimuli or their 
effects or impacts (IPCC 2001, p. 881) and sensitivity as "how affected a system is after 
being exposed to the stress" (Engle 2011, p. 649, compare to Adger 2006 and IPCC 2001). 
The proposed methodology in the case study of Kampala aims to measure the key elements 
± urban form, climate change related risk exposure, adaptive capacity and sensitivity ± with a
view to understanding their interplay in the context of socio-spatial justice as shaping
elements of urbanisation and livelihoods. The example of Kampala provides a compelling
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case, due to its fast urbanisation and current as well as predicted spatial expansion but early 
development stage in comparison with other Eastern African cities (Karolien et al. 2012; UN-
Habitat 2014). At the same time, it experiences severe climate change-related 
consequences, and has high levels of informality, low levels of land tenure security and 
building regulations, basic service provision and faces institutional challenges which further 
complicate the situation (Karolien et al. 2012; Nyakaana et al. 2008; Insunju 2016; Richmond 
et al. 2018; UN-Habitat 2014). Therefore, it is an interesting case study to analyse itself while 
its comparability to many other cities in SSA provides the opportunity to transfer and apply 
the same approach in other geographical contexts. 

2.1 Urban form 
The first central concept is urban form. It can mainly be conceptualised as the built 
embodiment of urban society, generally divided in macro, meso- and micro-scale (city, 
settlement/neighbourhood, building) and is constituted by different layers, including street 
networks, build environment, and land use/division (Pont and Haupt 2009; Oliveira 2016; 
Hillier 2009). Two different levels of urban form are distinguished to measure urban form. 
Firstly, the city level (macro scale) includes the demarcation of the urban agglomeration and 
is necessary to understand larger interrelations, e.g. the accessibility to the economic centres 
or differences between core and peripheral areas. The second level is the settlement area 
(including both meso- and micro-scale), which looks more at the built environment and 
includes built density, space allocations, proximities, or the density of street intersection. The 
measurable characteristics of the latter are divided into the three layers. There are various 
claims about the interrelations of urban form and sustainability. For example, they state that 
smaller or denser more interconnected cities might be more sustainable (see for example 
Adolphe 2001, Oliveira 2014, Jabareen 2006, Fragkias et al. 2013; Dave 2010; Louf 2014). 
The latter would be interesting to analyse in Kampala, but this would require partly non-
available data. Also, due to the overall performance of cities as systems (i.e. emission, GDP) 
they would only produce compelling results if compared with other cities. 

2.2 Social vulnerability 
The second central concept is social vulnerability. There are countless definitions of 
vulnerability and its constituting parts, mainly depending on the time, context and background 
of academic research. Therefore, it is crucial to define the various parts of social vulnerability 
and conceptualise them in a coherent and commonly agreed upon manner. To start with, 
vulnerability is conceptualised in a broader context than either "the amount of (potential) 
damage caused to a system by a particular climate-related event or hazard" or as the "state 
that exists within a system before it encounters a hazard event" (Jones and Boer 2003 and 
Allen 2003 in Brooks 2003). Currently, the most accepted definition follows the latter. 
Furthermore, a distinction between different types of vulnerability can be made, even if there 
is no consensus on the actual separations or terminology. The most common types which 
can be found in the context of urban climate change vulnerability are social (also referred to 
as human) and biophysical (or natural) vulnerability. However, various studies also examine, 
for example, economic or institutional vulnerability (Brooks 2003). Vulnerability, in general, is 
defined by Adger (2006), building upon the definition of the Intergovernmental Panel on 
Climate Change (IPCC) as the "state of susceptibility to harm from exposure to stresses 
associated with environmental and social change and from the absence to adapt". In the 
case of social vulnerability, the system which is vulnerable encompasses all socially 
connected elements, while biophysical vulnerability can be defined as the vulnerability of the 
natural environment to climate change-related stressors. A quick overview of the definitions 
of the constituting elements (Table 1) is provided, together with a diagram showing its 
connections (Fig. 1). 
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Hazard 
While there are also different types of hazards, the focus here is on natural hazards, which can be 
defined as "physical manifestations of climatic variability or change" (Brooks 2003, p. 3). The 
primary natural hazards are cyclones, floods, earthquakes and landslides (Adger 2006; Brecht 
2013). 

(Hazard) event 
A hazard describes the initial stressor / physical manifestation of climate change, while an event is 
the more precise occurrence of a hazard which takes the exposure of the system into account 
(Adger 2006; Brecht 2013). 

Disaster A disaster takes the probability into account and further incorporates the consequences of events of 
natural hazards (Adger 2007; GIZ 2014). 

Risk 
The combined outcome of exposure, the sensitivity of a system and its adaptive capacity. As higher 
the vulnerability in general or risk exposure and sensitivity, as higher the risk. As stronger the 
adaptive capacity, as lower the risk (Adger 2007; Cardona et al. 2012; Dickson et al. 2012; Brecht 
2013; GIZ 2014; Pelling 2016). 

Risk exposure 
"Character, magnitude, and rate of change and variation in the climate. Typical exposure factors 
include temperature, precipitation, evapotranspiration and climatic water balance, as well as 
extreme events such as heavy rain and meteorological drought" (GIZ 2014, p. 21). 

Adaptive 
capacity 

No generally applicable definition exists, as the adaptive capacity dependent heavily on the type of 
hazard, environment, and system which is looked at. However, often constituting or influencing 
elements are generally resources, knowledge, institutions, and the economy (Adger 2006; Adger 
2007; GIZ 2014). 

Sensitivity 
"Degree to which a system is adversely or beneficially affected by a given climate change exposure 
>«DQG@�VKDSHG�E\�QDWXUDO�DQG�Rr physical attributes of the system including topography, the 
capacity of different soil types to resist erosion, land cover type. But it also refers to human 
activities which affect the physical constitution of a system" (GIZ 2014, p. 21). 

Table 1: Definitions of social vulnerability elements 

Figure 1: Conceptualisation of vulnerability and its connections (Author 2018) 

2.3 Flood-related risks in Kampala 
The focus of this research is on Kampala, the capital of Uganda. While it is the second least 
urbanised country in Eastern Africa (2011: 31.2%; UN-Habitat 2014, pp. 147-150), the 
urbanisation rate is significant in comparison to other countries in sub-Saharan Africa, and 
even more at a global level. These developments lead to an assumed current urban 
population of Kampala of somewhere between 1.6 and 2 million (1.66 m in 2011) and 
predictions of about 100,000 new urban inhabitants which lead to an expected population of 
3.5 m by 2025 (UN-Habitat 2014). This high urbanisation rate leads to a sprawling urban 
agglomeration even outside the jurisdictional boundary of the Kampala Capital City Authority 
and furthermore to densification and (formal as well as 'informal') infill in areas which are 
either due to their soil texture and/or proximity to flooding areas, not suitable for residential 
areas (Karolien et al. 2012; Nyakaana et al. 2008).  
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In 2009 only 9.1 % of the national population was living below the poverty line, one of the 
lowest in Eastern Africa (UN-Habitat 2014). However, the countrywide number of people who 
are living in self-planned settlements increased from 1.5 m in 1990 to 2.5 m in 2007 (UN-
Habitat 2014). These self-planned settlements are often experiencing the most severe 
livelihood challenges, are situated in inappropriate and inaccessible locations and lack 
access to basic services and critical infrastructure (UN-Habitat 2007). Nyakaana et al. (2008) 
furthermore point out that growth brings about a "lack of infrastructure, social services and 
poses planning and environmental problems" and emphasise the interrelationships between 
population, development and environmental issues (UN-Habitat 2014). While the Kampala 
Structure Plan was prepared in 1972 and mainly implemented, it catered essentially for the 
European and Asian residential and economic areas and did not consider the less privileged 
society. A revised plan from 1994 tried to cope with these arising challenges but was only 
partly realised and let to the evolution of more self-planned settlements without much 
institutional steering (UN-Habitat 2007, pp. 9-10).  
The Poverty Probability Index was applied amongst others in Uganda with a globally 
standardised assessment method and highlights the comparatively high national poverty 
while pointing out the missing overall access to facilities as well as basic sanitary instalments 
(Schreiner 2012a, Richmond 2018). It also shows the unequal distribution of poverty over 
age, with an intense concentration in the age groups under 29 (Schreiner 2012b, detailed in 
Cannon et al. 2014). A more in-depth study of the most marginalised groups (street children, 
'squatters', 'slum' dwellers) further stresses various deficiencies and challenges sorted 
according to their significance: flooding and infrastructure access; pollution; health issues 
(mainly related to the aforementioned); sanitary facilities; and social networks (Dimanin 
2102). These rising pressures on the urban population of Kampala are strongly linked to the 
increasing climate change impacts Uganda is experiencing (MoGLSD 2017; Mabasi 2009). 
While the climate of Uganda always led to floods and droughts in the past with 
accompanying consequences for livelihoods, infrastructure and the economy, recent 
changes intensify these pressures. The average temperature of Uganda is expected to rise 
by 1.5 °C until 2027 and up to 4.3 °C until the 2080s. More frequent and extreme rainfalls are 
projected as well. However, they are more difficult to quantify. While the rising temperatures 
will have substantial effects on "water resources, food security, natural resource 
management, human health, settlement and infrastructure" and lead to more heat waves 
(MoGLSD 2017, p. 12), the rising rainfalls will result in even more flooding events which will 
be simultaneously more severe.  
The occurrence of a variety of disasters increased in the last decades in the whole of Eastern 
Africa (UN-Habitat 2014, pp. 160-162). Osuteye et al. (2017) attempted to compare the 
number and severity in countries of sub-Saharan Africa and counted 14 natural disasters in 
Uganda between 2010 and 2015 which led to over 700 deaths and affected more than 1 
million people. While these numbers are higher in several other countries, Uganda has a 
comparatively low overall population which leads to 1 in 40 of the national population being 
affected by disasters. These statistics show the significance of natural disasters and the 
tremendous effect they have on lives and national development in general. Furthermore, they 
compare different types of events and how many houses were destroyed or damaged. In the 
case of Uganda, floods (5,595), hailstorms (1,786) and landslides (1,663) are by far the 
highest numbers (Osuteye et al., p. 26). While hailstorms can barely be avoided and only 
dealt with through better adaptation, the severity of floods and landslides is largely influenced 
by the infrastructure, spatial location and built environment, which will be further discussed 
below. 
UN-Habitat prepared two expansive vulnerability assessments of Kampala (2009 and 2011) 
in which they highlight floods and related risks as the primary stressors, but also analyse 
which factors contribute to the severity of, and sensitivity to disasters. They point out the 
importance of better and more detailed vulnerability assessments and how they increase 
understanding and thereby permit better adaptation measures. In the second assessment, 
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more detailed measurements and spatial distributions of vulnerability were undertaken which 
led to a country-wide and Kampala-specific scoring. While this method cannot thoroughly 
assess and predict the vulnerability to future disasters, it provides a good overview of how 
and where people are most affected. The compound vulnerability score is constituted of 
descriptive information like the elevation and slope of the environment, combined with 
climate prediction data (rainfall, sea level changes) and are overlaid with the population and 
infrastructure (roads, hospitals, schools, health facilities) at risk (UN-Habitat 2011). 
This confirms that from experience flood-related risks prove to be the highest challenge for 
Kampala and are, therefore, the focus of this study (Fig. 2). The direct risks include the 
destruction of property due to flooding, as well as landslides as results of heavy rains and 
more spatially concentrated floods. The secondary effects are more difficult to assess but 
include rising water-spread diseases (Malaria, Dysentery, Cholera), pollution due to 
inadequate waste management (Mukama et al. 2016) and its distribution during floods and 
resulting challenges after the destruction of critical infrastructure or the temporal 
inaccessibility (KCCA 2016). 

Figure 2: Climate Change impacts on urban Kampala (Author 2018) 
Why are so many people living in areas which are affected by these disasters? Isunju et al. 
2015 blame the overall population growth and rural-urban migration in combination with 
unclear boundaries and land-ownership, as well as the "long-term failure of government 
regimes to enforce development control" (p. 276) which led to a large number of people 
encroaching on wetlands. In a study of several of these affected communities, Isunju et al. 
found that over 55 % were female and over two thirds 30 years and younger, which again 
shows the unequal exposure to disaster risks. Additionally, the majority (73.3 %) of the 
surveyed households were only earning between 40 and 120 USD (assumed conversion rate 
of 1 USD = 2,500 UGX in 2015) and nearly half without secondary education. Furthermore, 
the perception of vulnerability to hazards was enumerated and shows that more than 50 per 
cent perceive themselves as very vulnerable to disease vectors and floods (Isunju et al. 
2015; Isunju 2016). Lastly, there is a risk of floods negatively affecting the water quality of 
both tap water and even more well water which, combined with the rising water shortages 
endanger the water provision for the (mostly poor) population while contributing to the spread 
of diseases due to poisoned water and less preventive sanitary actions in times of clean 
water scarcity (Godfrey et al. 2003). 
While a strong interrelation between the risk exposure to floods and the socio-economic 
characteristics of the affected population seems to exist, proving it requires an improved 
method to distinguish the flood-prone areas ± an endeavour which is always challenging in
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environments of less detailed databases and due to its predictive character. Different 
approaches have been developed and applied to model run-off water and the effects of land 
use changes on the Murchison Bay Catchment area (catchment area of Lake Victoria 
incorporating most of central Kampala). However, limitations of the underlying data and 
spatial inaccuracies make them only attractive as a basis but insufficient to produce a more 
comprehensive representation (Fura 2013; Anaba et al. 2017). Therefore, the most 
promising approach is currently the overlay of three layers, including the elevation and slope 
of the topographical, its distance to the next flood-prone area as distinguished by the 
Municipality and the soil type.  

3. Methodology 
In order to measure and compare the various elements mentioned above, they are translated 
into concepts, variables and indicators (Table 2). The four main concepts of urban form, risk 
exposure, adaptive capacity and sensitivity are subdivided into several variables whose 
definitions are included in the operationalisation table. Each of these variables is further 
divided into one or several measurable indicators. These indicators are further defined by the 
following attributesii: 
The measurement level (1) is generally divided into two groups because the jurisdictional 
boundaries do not represent spatial-functional relationships. Therefore, the Greater Kampala 
Metropolitan Area (GKMA) and the Selected Areas (SA) are studied with two different grid 
sizes of 500 x 500 m and 100 x 100 m respectively. These were chosen for the study on city 
and neighbourhood level. The 500 x 500-meter grid spans over the whole populated area of 
the GKMA. The 100 x 100-meter grid is used for the in-depth study of the SA. Both cell-sizes 
are chosen to establish a balance between large enough cells to guarantee a certain level of 
representativeness while still being small enough to distinguish high-resolution differences in 
the urban fabric.  
Another indicator attribute is the unit (2) which represents the type of the final value and 
forms the basis for the ensuing normalisation. The indicator type (3) distinguishes between 
descriptive and performance indicators. Descriptive indicators describe a certain situation 
without giving any indication about a negative or positive impact on the overall score, while 
the value of the performance indicators has either a positive or negative impact. The shown 
distinction is based on the literature; however, the expert interviews attempt to give a more 
locally-adapted understanding and can lead to minor changes of the categorisation.  
Limitations of the current methodology are the risk modelling. A more advanced risk 
modelling method would result in more elaborated findings and could bring more 
differentiated interrelations to light. Lastly, due to broad conceptualisations of adaptive 
capacity, indicators which better describe the social networks or available resources and 
access to information could further enhance the comprehensiveness. However, this would 
require an in-depth study of the studied households through a specialised household survey 
which could not be conducted as part of this research. While the variety of selected and 
measurable indicators should be able to draw a comprehensive picture of the actual 
situation, these limitations need to be considered and provide a potential for further studies 
when more information is available. 
 
CONCEPTS VARIABLES INDICATORS INDICATOR SOURCE 

1 

URBAN 
FORM 

1.1 Street 
Network 

Centrality Hillier 2009; Patterson 2016 

Integration (Space Syntax) Hillier 2009; Oliveira 2016; Ratti 2004 

Choice (Space Syntax) Hillier 2009; Oliveira 2016; Ratti 2004 

Depth Distance (Space Syntax) Hillier 2009; Oliveira 2016; Ratti 2004 

Accessibility to economic centres Dadashpoor and Rostami 2017; Dony et al. 2015; Goswami and Lall 2016; Kanuganti 
et al. 2016 

Accessibility to educational facilities Dadashpoor and Rostami 2017; Dony et al. 2015; Goswami and Lall 2016; Kanuganti 
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CONCEPTS VARIABLES INDICATORS INDICATOR SOURCE 
et al. 2016 

Accessibility to health institutions Dadashpoor and Rostami 2017; Dony et al. 2015; Goswami and Lall 2016; Kanuganti 
et al. 2016 

Accessibility to public transport nodes Dadashpoor and Rostami 2017; Dony et al. 2015; Goswami and Lall 2016; Kanuganti 
et al. 2016 

KM of primary roads per sqkm UN-Habitat 2016 

KM of secondary roads per sqkm adapted from UN-Habitat 2016 

KM of paved roads per sqkm adapted from UN-Habitat 2016 

KM of unpaved roads per sqkm adapted from UN-Habitat 2016 

Number of nodes per sqkm UN-Habitat 2016 

1.2 Built 
Environment 

Building density Adolphe 2001; Hillier 2009; Jacobs 1961; Pont and Haupt 2009; UN-Habitat 2016 

Site occupancy index Adolphe 2001; Hillier 2009; Jacobs 1961; Pont and Haupt 2009 

Average plot size Hillier 2009; Jacobs 1961; Pont and Haupt 2009 

Average building size Hillier 2009; Jacobs 1961; Pont and Haupt 2009 

Building proximity Adoplhe 2000, Dadashpoor and Rostami 2017, Dave 2010 

1.3 Land Use 

Amount public space Adoplhe 2000, Dadashpoor and Rostami 2017, Jacobs 1961, Pont and Haupt 2009 

Amount green space Adoplhe 2000, Dadashpoor and Rostami 2017, Jacobs 1961, Pont and Haupt 2009 

Percentage of mixed functions Adoplhe 2000, Dadashpoor and Rostami 2017, Jacobs 1961, Pont and Haupt 2009 

Settlement type EARF research project 

2 

RISK 
EXPOSURE 

2.1 Probability 

Elevation UN-Habitat 2011 

Slope UN-Habitat 2011 

Distance to flood prone area UN-Habitat 2011 

Disaster occurrence in last 2 years EARF research project 

2.2 Secondary 
Risks 

Number of malaria cases adapted from UN Pulse Lab 

Number of typhoid cases adapted from UN Pulse Lab 

Number of dysentery cases adapted from UN Pulse Lab 

3 

ADAPTIVE 
CAPACITY 

3.1 Resources Household income Adger 2006;  Adger 2007; ARCC 2013; Weis et al. 2016 

3.2 Behaviour 

Social integration Adger 2006;  Adger 2007; ARCC 2013; Weis et al. 2016 

Perception of risk EARF research project 

Level of 'formality' Adger 2006; Adger 2007; Cordona et al. 2012; Haas 2017 

3.3 
Knowledge 

and 
Information 

No. of active institutions Adger 2006; Adger 2007; Williams et al. 2015 

Internet use Adger 2006; Adger 2007; Williams et al. 2015 

Level of education Adger 2006;  Adger 2007; ARCC 2013; Weis et al. 2016 

4 

SENSITIVITY 

4.1 Human 
sensitivity 

Population density Hillier 2009; Jacobs 1961; Pont and Haupt 2009 

Gender Adger 2006; Adger 2007; Cordona et al. 2012 

Age Adger 2006; Adger 2007; Cordona et al. 2012 

4.2 Building 
sensitivity 

Built floor quality Adger 2007; Dickson et al. 2012; Dodman et al. 2015; Elrich-Barr et al. 2014; Jones 
2010; Schreiner 2012 

Built wall quality Adger 2007; Dickson et al. 2012; Dodman et al. 2015; Elrich-Barr et al. 2014; Jones 
2010; Schreiner 2012 

No. of rooms Adger 2007; Dickson et al. 2012; Dodman et al. 2015; Elrich-Barr et al. 2014; Jones 
2010; Schreiner 2012 

4.3 
Infrastructure 

sensitivity 

Road sensitivity EEA 2016; Engle 2011; Isunju 2016; Weis 2016 

Water provision sensitivity EEA 2016; Engle 2011; Isunju 2016; Weis 2016 

Educational facility sensitivity EEA 2016; Engle 2011; Isunju 2016; Weis 2016 

Health institution sensitivity EEA 2016; Engle 2011; Isunju 2016; Weis 2016 

Religious institution sensitivity EEA 2016; Engle 2011; Isunju 2016; Weis 2016 

4. Application 
Before the methodology can be used, several steps need to be undertaken. They include 
defining the sample selection and size. Furthermore, the application can be divided into data 
assessment, which includes underlying steps and calculations, and the analysis, which 
interprets the resulting variables. 
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4.1 Sample size and selection 
The spatial analysis is conducted at two levels, firstly the GKMA and secondly the SA. The 
latter is selected through a two-step sample process. As a first step, the EARF research 
team established a purposive sample of some parishes to cover a wide variety of land 
development patterns. Two corridors were distinguished: one from the centre to the north-
west (along Hoima Road), and one to the east (along Jinja Road). For the household survey 
which was carried out as part of the research compendium, about 2800 households were 
enumerated which are equally distributed over eight strata (four different residential housing 
types and core and peripheral locations). Inside these, the households were selected through 
a random generation of coordinates. The enumerators started off from these coordinates and 
then approached the closest household.  
In the second step, areas were selected inside these corridors through another purposive 
sample for the in-depth analysis of this thesis. This selection was done based upon a broad 
coverage of the different housing types, levels of centrality and vulnerability and distances to 
flood-prone areas, as well as the availability of in-depth spatial data. The data collection 
method is a mixed-method approach using existing quantitative secondary data and semi-
structured expert interviews, observations to distinguish the public transport nodes, as well 
as the conducted EARF household survey. These strategies were chosen to garner a broad 
data set of both quantitative and qualitative data to understand the distribution and 
prevalence of risk and its interrelation with urban form. Furthermore, the interviews are used 
to weigh the various indicators according to their importance to achieve a representative 
weighting as part of the aggregation process. This process is done through a participatory 
multi-criteria decision analysis which lets the participants compare and assign values for 
each indicator in comparison to the other indicators in the same sub-groupiii (Scott 2005, pp. 
705-706). Lastly, papers and reports which focus on the climate change related risk improve 
the data input for the analysis of the data. The gathered qualitative data mainly assist the 
interpretation of the quantitative findings while also supporting the process of quantitative 
data collection as well as the focus, selection and weighting of the secondary data indicators. 
The collected secondary quantitative data comes from various sources. Firstly numerous 
information from governmental institutions: i.e. the jurisdictional boundaries, the national 
household survey of 2014 as well as the flood-prone areas. Secondly, information produced 
as part of the EARF project is integrated: mainly the different housing typologies and the 
household survey. Additionally, other data sets are imputed from a range of recent datasets 
and reports which examine one particular issue in detail:  amongst others, the reports on the 
vulnerability of Kampala (UN-Habitat 2011) and the World Bank report on economic centres 
(Goswami and Lall 2016). Lastly, for quantifying urban form and accessibility to various 
facilities, in-depth spatial data is required which is mainly collected from OpenStreetMap and 
extended through own mapping.  

4.2 Data assessment 
The conducted data assessment of the spatial elements consists of mainly four different 
parts: 
1. Assigning existing geo-referenced data to cells.  
2. Incorporating various types of spatial analysis and including basic calculations like 

counting the number of buildings or the length of streets per cell.  
3. The Urban Network Analyst Toolbox for ArcGIS of the City Form Lab is used to calculate 

integration, choice and depth distance, based on infrastructure data from 
OpenStreetMap. 

4. The Variable-width Floating Catchment Area (VFCA) method which builds upon the Two-
step Floating Catchment Area Method (2SFCA) is used to calculate accessibility to 
economic centres, different facilities or functions.  
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The latter method was originally developed to calculate the accessibility of the population to 
health facilities. However, Dony et al. (2015) adapted the methodology to include other types 
of functions and takes varying weights or levels of attractiveness into consideration (in their 
case for example the size and number of amenities of parks). It is therefore seen as the most 
appropriate method to calculate accessibility to various functions which differ between their 
characteristics. As an example, this research calculates the accessibility to public transport 
nodes. However, one node just serves a few city-wide transport modes while others also 
cater for national or international routes. Therefore, an adapted weighting is required to take 
these differences into consideration. Lastly, the VFCA like the 2SFCA depends on the 
selection of the calculation method of distances. For this, different approaches exist, 
amongst other the Euclidean distance, the time-distance or network distance (Kanuganti et 
al. 2016). The Euclidean distance is choseniv and measured through the Network Analyst 
Toolbox of ArcGIS.  

4.3 Data analysis 
The resulting geo-referenced quantitative data of the selected areas allow for regression 
analyses to distinguish patterns and understand which factors are interrelated. Through the 
qualitative data of the interviews and previous reports and articles, the quantitative results 
can be further explained, interpreted and situated into the larger context of risk distribution 
and the resulting spatial (in-)justice. To be able to compare all data with varying units, the 
values are normalised before further analysis after which each value is represented by a 
number between 0 and 1. Furthermore, to reduce the number of indicators to a manageable 
size and eradicate non-essential ones, two steps are undertaken. First, a redundancy 
analysis is conducted to identify indicators which nearly completely correlate and, therefore, 
mainly provide the same information. Secondly, the various indicators are aggregated to 
compound scores for each variable to simplify the comparison and regression analysis.  
Afterwards, mainly two analysis approaches are applied. In the first step, the Ordinary Least 
Squares (OLS; Hutcheson 2011) method is applied, which distinguishes the unknown factors 
in a linear regression. This means, that for example the compound score of urban form of 
each cell is compared to the variables of risk exposure, adaptive capacity and sensitivity and 
the impact value of each aggregated indicator are calculated based on the minimal average 
coefficient of determination (R2). Based on the findings of the OLS analysis, the most 
significant factors can be distinguished and further studied individually through selected 
multiple regression analyses. This regression analysis is conducted in several steps and 
afterwards scaled down. This anticipated regression analysis is conducted in several steps 
and afterwards scaled down. The general formula of the OLS-regression is as follows: 

y1 = ß1xi1 + ß2xi2 ��«����pxip + İi 
In the first two separate analyses, the aggregated scores of the two concepts (Urban Form 
and Flood-related urban risks) represent the y1 on the left and the aggregated variable 
scores constitute the xip values on the right with the objective to distinguish the broader ßp 
values. Afterwards, a more detailed analysis is conducted which looks at the different 
variable interrelations independently by again keeping the two concept scores as y1 but 
splitting the variables into the constituting indicators. The latter has the objective to 
distinguish the strongest correlations and simultaneously exclude possible non-correlated 
indicators from further analysis. Lastly, the strongest correlations are studied by multiple 
regression analysis to investigate them in greater depth. 
As a second step, a classification of the cells is undertaken in order to distinguish patterns 
and expand the findings to the whole city based on shared characteristics. This is done 
through a Principal Component Analysis, which combines correlating elements and 
combines them with linearly unrelated aspects and therefore creates a categorisation based 
on similarity and difference of all input values. The method can be best understood by 
imagining a coordinate system in which the principal component axis represents the first 
correlating elements and every further mostly unrelated component results in a perpendicular 
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axis to the first one. The same process is repeated for each element until all axes are 
situated in relation to each other and the individual studied subjects are located in a multi-
dimension coordinate system. This distribution then leads to a categorisation which best 
represents the similarities and differences of the various input variables. 
The expected outcomes are an indication of the interrelations of various sub-variables as 
well as the interdependency of particular factors to all other relevant ones. Furthermore, the 
Principal Component Analysis shall lead to a classification of the studied cells and therefore 
visualises patterns and can allow generalisations up to a certain degree for the whole urban 
area of Kampala. Therefore, the outcomes of the study are partly descriptive and partly 
prescriptive. Some outcomes solely represent already existing information in combined and 
more detailed manners, while others, like specific interrelations between factors, give an 
indication about expectable developments in the future and how one might affect another 
one and therefore also where and what kind of interventions might be most fruitful to 
anticipate further marginalisation and spatial inequalities.  

5. Conclusion 
This methodological approach to measure risk exposure, adaptive capacity and sensitivity 
and contrast it with urban form, allows for a quantification of spatial climate change injustice 
in the context of limited data availability and needs considerably less information and 
technological resources than existing approaches. However, it results in spatial pattern 
distinction and assists to better understand the social and environmental urban development. 
Furthermore, whenever new data becomes available or information is updated (spatial 
information), the model can be extended and adapted to make temporal studies and analyse 
how the urban areas develop over time.  
However, the current limitations of the methodology are on the one hand the flood-risk model 
and secondly the assessment of social networks as part of the adaptive capacity. However, 
the findings should be able to paint a better picture of Kampala's current situation while also 
helping to understand the spatial injustice of climate change consequences in similar urban 
contexts of SSA. Based on the results of the analysis, which is currently conducted, better 
and more precise policy decisions and spatial interventions can be developed by the 
responsible organisations and their success assessed over time.
                                                
i This paper builds upon and contains sections of the author's master thesis research at the Institute for Housing and Urban 
Development Studies (IHS), Erasmus University Rotterdam, and is integrated in the broader research project 'Spatial Inequality 
in Times of Urban Transition', conducted by the IHS, the Development Planning Unit (University College London) and IPE 
Tripleline and is funded by the British Government's East Africa Research Fund.  
ii Indicator attributes are not included due to the scope of paper but available upon request. 
iii The most important indicator gets a score of 100 points, and other indicators are compared to the first and given scores 
according to the relative importance. 
iv Euclidean distance, defined as the distance in meters by using the existing network in the shortest possible way, does not 
consider varying infrastructure densities and time-distance. Therefore, it is challenging to select the right network-distance due 
to strongly varying modes of transport. Even if different qualities and sizes of roads (e.g., paved/unpaved) are not accounted for, 
it appears to be most accurate under the given circumstances. 
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London and Climate Change   
A zero carbon city for 2050 ± achievable or just hot air? 
Dr Chris GOSSOP  
Abstract 

London is about to have a new spatial development strategy that will take it towards the 
2050s.  This third version of the London Plan is the vision of Mayor Sadiq Khan, and it stems 
from the establishment of the Greater London Authority in 2000. The target for the 
environment is of a zero carbon city by 2050.  This paper analyses the policies and 
proposals that underlie that target, focussing on the challenge for housing.  That challenge is 
formidable.  For one thing, London is set to grow from its present population level of 8.7 
million to possibly 11.1 million by 2050 which adds to the scale of what needs to be done.  
For another, as the independent Committee on Climate Change has warned, progress on 
securing greenhouse gas (GHG) emissions across the UK has stalled and we need a 
steeper trajectory if national and international targets are to be met.   

6RPH�IRXU�ILIWKV�RI�FXUUHQW�HPLVVLRQV�UHVXOW�IURP�/RQGRQ¶V�EXLOGLQJV�± its 3.4 million homes in 
SDUWLFXODU��7KH�GUDIW�3ODQ�FKDUWV�D�µ]HUR�FDUERQ�SDWKZD\¶�WKDt combines national measures ± 
such as the decarbonisation of the gas grid ± with increased action at the London level on - 
energy efficiency, renewables and local, decentralised energy production.  New build 
properties will need to be zero carbon from the VWDUW�DQG�WKH�FXUUHQW�µSHUIRUPDQFH�JDS¶�ZLOO�
need to be greatly reduced to enable that.  But it will be harder still to achieve the effective 
retrofitting of the millions of existing properties, many of which perform poorly in energy 
terms.  This will require a step change in terms of implementation beyond anything that has 
been achieved so far.  Can the new London Plan succeed?   This paper addresses these 
matters, looking both at the policy base and at some encouraging achievements on the 
ground.    

 ************ 

Introduction 

London is preparing a new spatial development strategy that will take it towards 2050.  By 
that date, according to Mayor Sadiq Khan, London is to be a zero carbon city.  That will have 
profound implications for the way Londoners live, work and travel;  it will also necessitate big 
improvements in energy efficiency in buildings and changes in the sources of energy and the 
way that energy is used (The Mayor of London, 2017).   

It entails the city becoming decarbonised within the next three decades, moving from the 
present 38 megatons of greenhouse gases (GHG) emitted annually (about seven per cent of 
WKH�8.¶V�WRWDO�HPLVVLRQV��to near zero by 2050.  Some four fifths of that total comes from 
/RQGRQ¶V�EXLOGLQJV��SULPDULO\�LWV�����PLOOLRQ�KRmes, and it is on housing, both present and 
future, that this paper concentrates. 

The emerging London Plan, the third such plan since the Greater London Authority (GLA) 
was established in 2000, is of key LPSRUWDQFH�IRU�WKH�WUDQVIRUPDWLRQ�RI�/RQGRQ¶V�KRXVLQJ�
stock, guiding both the housing to be built and the stock that will have to be upgraded.   As 
will be reviewed below, progress right across the United Kingdom on pushing energy 
efficiency higher has stalled in recent years, casting doubt on whether /RQGRQ¶V�own 
aspirations are realistic ones.   
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Also, current ways of boosting efficiency are not always giving us the progress that we need, 
as is seen in the reality of WKH�µSHUIRUPDQFH�JDS¶��However, new ways of securing energy 
efficient properties have emerged and these approaches will also be described.  The paper 
concludes with some comments about the likely effectiveness of the new London Plan in 
helping realise the zero carbon aim���:LOO�WKH�3ODQ¶V�SROLFLHV, together with other related 
action be enough?    

Context ± 7KH�8.¶V�housing stock 

The UK has some 25 million homes.  These have the oldest age profile in the European 
Union with some 60% being built before 1960 and only 10% in the twenty years between 
1991 and 2020 (BPIE, 2011). One of the fastest periods of growth was in the inter-war years 
when many millions of, typically, semi-detached dwellings were built, creating the low density 
suburbs which form a major part of most urban areas today DQG��LQ�/RQGRQ¶V�FDVH��are so 
evident from the flight paths serving Heathrow.  While such housing provided an attractive 
and comfortable environment for its new occupants (and continues to do so today), these 
properties, and, even more so, the terraced housing of the nineteenth century, are 
QRWRULRXVO\�µOHDN\¶�LQ�HQHUJ\�WHUPV��7KH\�DUH�D�SURGXFW�RI�WKH�FRDO�HUD�DQG�FKHDS�IXHO�IRU�
keeping families warm through the British winter.   

While winter comfort is now provided mainly through gas central heating and upgraded 
insulation, the higher temperatures expected today mean that such properties are typically 
costly to heat and significant emitters of GHGs;  overall, they remain some of the most 
expensive homes to heat in Europe (The Guardian, 2013).  The English Housing Survey 
confirmed that the majority of the least energy efficient homes were the oldest ones, built 
before 1919 (HM Government, 2013).       

Context ± The Energy Efficiency Agenda 

The 1973 oil crisis was a wake up call and it led eventually to improved insulation standards 
for new housing���)RUW\�<HDUV�RQ�WKH�*RYHUQPHQW¶V�(QJOLVK�+RXVLQJ�6XUYH\�ZDV�DEOH�WR�
report a significant rise in average energy ratings from 46 in 2001 to 60 in 2013, based on 
the Standard Assessment Procedure (SAP) ratings used in the UK to assess and compare 
energy and environmental performance in dwellings.  Over this period there had been an 
almost doubling of the number of homes with cavity wall insulation from 5.8 million (39%) to 
10.8 million (68%) and, similarly, in the proportion that were fully double glazed from 51% to 
80% (HM Government, 2013).    

Improvements in energy performance have also resulted from changes to WKH�8.¶V building 
regulations, and from technological advances, notably the condensing gas boiler with its 
90% efficiency (also suitable for retrofit).  The 21st century has seen moves at European 
level to measure and certify the performance of buildings ± WKURXJK�WKH�(8¶V�(QHUJ\�
Performance of Buildings Directive; one outcome of this is the Energy Performance 
Certificate (EPC) required in the UK for all newly built properties and as part of the 
documentation in property sales (Mashford, K. 2016).  

Other innovations in the UK included the 2006 Code for Sustainable Homes with its six code 
levels spanning levels of performance beyond the requirements of Part L of the Building 
Regulations, Level 6 being a µ]HUR�FDUERQ�KRPH¶). (Communities and Local Government 
2006).   However, while the intention had been to drive µa step change in sustainable 
building practice¶, in 2015 the Code was withdrawn by the Government as a deregulatory 
measure.  
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The Committee on Climate Change 

$�IXUWKHU�GULYHU�RI�LPSURYHPHQWV�ZDV�WKH�8.¶V�&OLPDWH�&KDQJH�$FW������ZKLFK�FRPPLWWHG�
the UK Government to reducing GHG emissions by at least 80% on 1990 levels by 2050.  It 
set legally binding carbon budgets, each capping UK GHG levels emitted over a five year 
period.  These budgets are the responsibility of the independent Committee on Climate 
Change (CCC) which has steered the first five such budgets, taking the UK up to 2032.   

However, this June, this highly respected Committee found itself having to issue a severe 
warning to the UK Government that the UK is not on course to meet the fourth or fifth carbon 
budgets, taking us to 2023-2027 and 2028-2032 respectively, despite the legal requirement 
to meet them (CCC, 2018).  The CCC acknowledged that, since 2008, the UK had seen a 
rapid reduction in emissions from the electricity sector as coal fired plant is retired and as 
renewables become mainstream.    HoweYHU��WKDW�VXFFHVV�µPDVNV�D�PDUNHG�IDLOXUH�WR�
GHFDUERQLVH�RWKHU�VHFWRUV��QRWDEO\�WUDQVSRUW��DJULFXOWXUH�DQG�EXLOGLQJV¶;  in the last five
years, emission reductions in these areas had stalled.  In its 2018 Progress Report to 
Parliament it sets out four key messages for Government ± VHH�DOVR�WKH�µ,QIRJUDSKLF¶�EHORZ.

First, Government needed to support µthe simple, low cost options¶.  In terms of the energy
and buildings sector, the withdrawal of incentives had cut home insulation schemes to 5% of 
their 2012 level, while the Government had failed to provide a route to market for cheap 
onshore wind.  The whole economy cost of meeting the legally binding targets would be 
higher without cost-effective measures in every sector.  

6HFRQGO\��WKH\�VKRXOG�µFRPPLW�WR�HIIHFWLYH�UHJXODWLRQ�DQG�VWULFW�HQIRUFHPHQW¶���7RXJKHU�ORQJ-
term standards for construction, for example, would cut emissions, while driving consumer 
demand, innovation and cost reduction.  And, as with motor vehicles, the proper 
enforcement of regulations would safeguard the consumer when (in this case) property 
emissions exceeded the quoted test-cycle numbers.    

Thirdly, they needed to end µthe chopping and changing of policy¶���,Q�UHFHQW�\HDUV��LPSRUWDQW�
programmes had been cancelled at short notice.  These included Zero Carbon Homes and 
the Carbon Capture and Storage (CCS) commercialisation programme.  A consistent policy 
environment was needed to keep investor risk low, reduce the costs of capital and give 
businesses the confidence to build the necessary supply chains. 

Fourthly, they should act now to keep long term options open.   That 80% reduction in 
emissions had always implied the need for new national infrastructure ± for example, to
transport and store CO2 or to provide decarbonised heat, and the deeper Paris Agreement 
made such steps even more important. The Government needed to show that it was serious 
about the long term need for new technologies such as carbon capture, and the 
electrification of heat.    

Overall, the Government needed to learn quickly from its mistakes and by the end of 2018 
introduce concrete policies to secure, among other things, improvements in residential 
energy efficiency, a deployment pathway for CCS and new incentives to people to buy 
HOHFWULF�YHKLFOHV���6XFK�DFWLRQ�ZDV�QRZ�XUJHQW�LQ�RUGHU�WR�PHHW�WKH�8.¶V�OHJDOO\�ELQGLQJ�
climate change targets and the obligations of the Paris Agreement (CCC, 2018). 
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The Way Ahead for London? 

Those four messages are notable for their emphasis on buildings and energy policy.  And 
recent news, principally RQ�WKH�*RYHUQPHQW¶V�GHFLVLRQ�WR�VFUDS�WKH�SURSRVHG�6ZDQVHD�%D\�
tidal barrage (BBC News, 2018) - ironically made on the same day as Parliament announced 
a go ahead for the third Heathrow runway (BBC News 2018)- casts doubt on the 
*RYHUQPHQW¶V�FRPPLWPHQW to respond properly to the very long term responsibilities of the 
Climate Change Act.  

The CCC was in no doubt that big improvements in the energy efficiency of our buildings 
would have a necessary part to play in meeting budget targets.  It commended the ambition 
VHW�RXW�LQ�WKH�*RYHUQPHQW¶V�&OHDQ�*URZWK�6WUDWHJ\�SXEOLVKHG�LQ�2FWREHU������EXW�
H[SUHVVHG�GLVDSSRLQWPHQW�WKDW�WKHUH�ZHUH�µIHZ�QHZ�VSHFLILF�SROLFLHV�WR�deliver real emissions 
UHGXFWLRQ¶��CCC, 2018).  

In the meantime, the Mayor of London is planning five year carbon budgets for London as a 
way of driving action towards his zero carbon target for 2050;  these would align with the 
&&&¶V�carbon budgets. His draft policies for the building sector cover both new build and 
retrofit (Mayor of London 2017).    

New Build for London - Density 

By 2050 London will need some 1.3 million new homes (together with some ten million m2 of 
new schools, hospitals and workplaces).  The Green Belt and London¶s Parks and other 
designated Open Spaces will remain in place and these new buildings will typically be built 
at a high density, on previously used brown field land. While draft Policy D6 of the new 
London Plan is now about optimising density rather than specifying appropriate density 
ranges (as in the first London Plan), in practice, the current high (for the UK) densities of 
recent development are likely to prevail. This is the continuing response of the market to the 
general shortage of land;  the low densities typical of the pre-war period are very clearly at 
an end.    

Draft Policy D6 indicates that the optimum density of a site should be determined by a 
design led approach whereby the appropriate form and scale of new development is 
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established through a design process that takes account of the surrounding built form, 
proximity and access to services and infrastructural capacity, particularly public transport. 

In practice, much of the new housing, and often the workplaces, will continue to be 
FRQFHQWUDWHG�LQ�WKH�GHVLJQDWHG�2SSRUWXQLW\�$UHDV��IRU�H[DPSOH�DW�.LQJ¶V�&URVV), and other
growth areas which are places of high accessibility for public transport. As electric buses 
gradually replace diesel and as the electricity supply is progressively decarbonised we can 
look forward to both better air quality and a reduction in GHG emissions from transport;  that 
sector is currently responsible for some 20% of overall GHG emissions across London.  And 
these concentrated areas are often especially suitable for locally based energy systems 
generally associated with lower GHG emissions.  King¶V�&URVV�LV�D�QRWDEOH�H[DPSOH��

Case Study 1.  .LQJ¶V�&URVV�± an energy efficient Urban Quarter for London

.LQJ¶V�&URVV�LV�RQH�RI�WKH�ODUJHVW�DQG�PRVW�FKDOOHQJLQJ�XUEDQ�UHJHQHUDWLRQ�SURMHFWV�LQ�
Europe.  It is a recognised standard setter for masterplanning and integrated transport 
planning, and for the creation of a new London quarter reaching new heights in terms of 
urban design and sustainability. 6WUXFWXUHG�DURXQG�LWV�WZR�UDLOZD\�WHUPLQDOV��.LQJ¶V�&URVV�
and St Pancras International, and bisected by the Grand Union Canal, it will accommodate 
upwards of 20,000 workplaces and 
some 2000 homes, plus the student 
accommodation associated with the 
new base for the University of the 
Arts (see drawing to right). These 
XVHV�DUH�VHUYHG�E\�WKH�.LQJ¶V�&URVV�
Energy Centre with its Combined 
Heat and Power Plant (CHP) 
supplying both electricity and hot 
water via a network of district 
heating pipes.   

This system provides for some 80% 
of WKH�TXDUWHU¶V�HOHFWULFLW\ needs and
99% of its heating and this means 
that the individual developments - a mixture of new build and refurbished historic buildings - 
have no need for conventional boilers.  All this work is being completed to high sustainability 
standards;  by 2016, seven of WKH�.LQJ¶V�&URVV�buildings had been delivered certified as
either Outstanding or Excellent under the BREEAM assessment scheme. Sustainability 
measures other than the CHP system, include much use of photovoltaic panels and green 
roofs.  The aim is to reduce carbon emissions by at least 50% relative to 2005 levels. (King¶s
Cross Central Limited Partnership, 2016/17)  

New Build ± the Energy Hierarchy

The Building Regulations Part L establish the required baseline for carbon emissions from 
new buildings in England and Wales. Successive iterations to Part L have raised the 
required performance under this baseline, the intention being to ratchet up standards over 
time in the light of technological advance and improved building practices.   

For some time, London has sought to go further, the 2011 London Plan specifying a 
trajectory to zero carbon development and building in a target for a 35% improvement 
EH\RQG�3DUW�/���7KLV�UHIOHFWV�WKH�0D\RU¶V�UHVSRQVLELOLWLHV�XQGHU�WKH������DPHQGPHQWV�WR�WKH�
Act that established the GLA which gave him the duty µto contribute towards the mitigation
of, or adaptation to, climate change in the United Kingdom¶.   A related responsibility
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(embodied in Policy S11 of the draft new London Plan) LV�WR�LPSURYH�/RQGRQ¶V�DLU�TXDOLW\ and 
WR�UHGXFH�WKH�FRQFHQWUDWLRQV�RI�KDUPIXO�HPLVVLRQV��QRWDEO\�LQ�µKRW�VSRW¶�DUHDV�ZKHUH�KXPDQ�
health is particularly at risk.   

Policy S12 of the draft Plan requires all major development to meet the zero carbon target.  
It is to be met in three ways, as showQ�LQ�WKH�*/$¶V�HQHUJ\�KLHUDUFK\ reproduced below 
(Mayor of London 2017, Figure 9.2).   The first way is through energy efficiency measures (be 
lean), the second is through an efficient and low carbon energy supply (be clean) and the 
third is to include renewable energy (be green).  Any residual emissions are to be offset into 
the SDUWLFXODU�ERURXJK¶V�ULQJIHQFHG�FDUERQ�RIIVHW�IXQGV�  

 The hierarchy is based on a minimum level of onsite carbon reduction of 35% beyond that 
specified in Part L of the Building Regulations (2013 iteration).  Residential developments 
are to aim for a 10% reduction towards that 35% through be lean measures, the aim for non-
residential being 15%.  GLA commissioned research found that those be lean targets are 
WHFKQLFDOO\�DFKLHYDEOH�DQG�WKDW�LQ�WKH�FDVH�RI�WKH�GRPHVWLF�VHFWRU�µWKH\�ZRXOG�KHOS�ORFN�LQ�
long term carbon reductions based on an LPSURYHG�EXLOGLQJ�IDEULF¶ (Mayor of London, 2017) . 

The Energy Hierarchy ± Draft London Plan, Figure 9.2 

 
Be Lean and the Performance Gap 

%XW�DUH�WKRVH�µWHFKQLFDOO\�DFKLHYDEOH¶ targets actually achieved in practice?  Studies 
undertaken in the UK on behalf of Innovate UK on almost 4000 new dwellings provided initial 
indications that energy in use was typically some two to four times that predicted.  This 
discrepancy between predicted and operational performance is widely recognised and is 
QRZ�UHIHUUHG�WR�DV�µWKH�SHUIRUPDQFH�JDS¶.  One of its main sources derives from the 
realisation of the building - its translation from drawing, through to contractual requirements, 
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and then to physical form. This can result from a range of factors, including: µDFFLGHQWDO¶�
design changes, for example from product and material substitution;  lack of precision in 
construction; and poor communication of design intent.  Getting this right will require a major 
change of culture and practice across the construction sector.  

Closing the performance gap will require better testing and verification methods so that 
building performance can be checked by all the stakeholders ± against what has been 
specified at the design stage - and those delivering the buildings thus held to account. 
(Mashford. K, 2016).    

Be clean ± energy supply 

After minimising demand through energy efficiency, the next stage in applying the energy 
hierarchy is to be clean through utilising energy generated from clean low carbon and 
renewable sources, such as waste heat and solar.  Currently London sources about 95% of 
its energy from outside the GLA boundary.  As WKH�8.¶V�UHPDLQLQJ�coal fired power stations 
are shut down and as increasing quantities of renewables come on stream, WKH�8.¶V�Qational 
electricity grid is progressively becoming decarbonised.  However, as is the case with the 
country as a whole, London still remains heavily dependent on natural gas as its main 
energy source, especially for winter heating.  While much cleaner than coal, gas burning 
remains a significant source of GHGs as well as contributing to nitrogen dioxide levels in the 
capital.   

The London Plan seeks a shift from this reliance on gas to a more diverse range of low and 
zero carbon sources.  This will align to moves nationally to change the way we heat our 
homes as we switch away from the use of natural gas.  The options are to use a 
decarbonised alternative, using hydrogen or biogas in the present gas grid, to electrify our 
heating, or to develop heat networks;  there are pros and cons for each of these choices and 
the likelihood is that a combination will be required.  And, if we are to secure a cost effective 
transition, such change will need to be coupled with measures to reduce energy demand. 
(Energy Research Partnership, 2017).   

In addressing how the future city should be heated, the new London Plan places 
considerable emphasis on the important role that decentralised energy could play in many of 
/RQGRQ¶V�GHQVHU�DUHDV��   As has long been practised on the European continent ± and 
already in a few places in the UK, including London - these green or waste resources can be 
brought together and connected to buildings through district heating.  That heat can come 
from a range of places ± for example from industrial processes and through the recycling of 
waste - and can also be associated with local electricity generation through combined heat 
and power (CHP) systems.  UK examples include the use of geothermal energy in buildings 
in central Southampton and energy recovery from trains on the London Underground (TfL 
2015)   

The new draft London Plan seeks to promote the development of heat networks through 
encouraging future proofed building designs for communal heating and requiring the energy 
masterplans needed for major schemes to identify decentralised energy opportunities (Policy 
S13).  Where feasible, developments should connect to existing heat networks and/or areas 
prioritised for heat networks by the London Boroughs ± these are areas identified for growth 
and regeneration and with high heat densities .  

Heat pumps are seen as the technology that can increasingly serve as the energy source for 
district heating.  Compared to present options such as the gas engine, heat pumps save 
more carbon over the medium to long term and they need have no adverse impacts in 
respect of air quality.   
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Be Green ± Renewable energy 

The third part of the equation to reach towards zero carbon levels is to fit renewables to 
individual houses, or collectively.  There is greatest scope for photovoltaic panels (PV).  
&RXQWHULQJ�WKH�HDUOLHU�VDYDJH�FXWV�LQ�WKH�JRYHUQPHQW¶V�feed-in tarif, technological advances, 
coupled with reducing costs from manufacturing at scale and the introduction of battery 
storage, have improved the competitiveness of solar electricity, and made PV a serious 
proposition for many householders. Solar thermal installations to produce hot water can also 
be attractive.   

This installation of panels on buildings, and the use of roofspace generally, is one 
FRPSRQHQW�RI�WKH�0D\RU¶V�GUDIW�6RODU�$FWLRQ�3ODQ�IRU�/RQGRQ�ZKLFK�ZRXOG�also embrace 
publicly owned buildings and land, including railway land.  His target is a tenfold increase in 
solar  generation beyond the scope of existing programmes ± reaching 1 Gigawatt by 2030 
and 2 Gigawatts by 2050 (Mayor of London, 2018). 

Carbon Offsets 

5HWXUQLQJ�WR�WKH�*/$¶V�HQHUJ\�KLHUDUFK\��WKH final component covers any shortfall between 
Building Regulations compliance plus the minimum 35% figure and zero carbon.  In those 
circumstances, developers are required to make a cash in lieu payment to the carbon offset 
fund of the local planning authority concerned.  In the case of Camden Council, for example, 
this enables grants to be paid for renewables and energy efficiency measures to residents 
and landlords, community groups and businesses (Camden Council, 2017). 

The offset sum is calculated by subtracting the regulated carbon savings ± the total of be 
lean, clean and green - from the target savings, multiplying this first by 30 (years) and then   
by a carbon offset price to reach the required cash in lieu contribution.  At present, the GLA 
continues to recommend boroughs to use the nationally recognised non-traded price of £95 
per tonne, the viability of which has been tested through the Local Plan process.  

5HWURILWWLQJ�/RQGRQ¶V�KRPHV

So far this paper has concentrated on the new housing that London will need to 
accommodate to cope with growth up to 2050 and restricting that to zero carbon will be a 
major responsibility for the planners and everyone else involved.  However, beyond that 
challenge there is the even bigger one of retrofitting the existing housing stock so that it can 
be made significantly more energy efficient, as well as more comfortable for those poorer 
occupants who cannot at present afford to heat their homes properly.  

7KH�YDVW�PDMRULW\�RI�/RQGRQ¶V�SUHVHQW�����PLOOLRQ�KRPHV�DUH�OLNHO\�WR�VWLOO�H[LVW�LQ������DQG�its 
upgrading UHSUHVHQWV�/RQGRQ¶V�ODUJHVW�VLQJOH�FKDOOHQJH�LQ�PRYLQJ�WRZDUGV�the zero carbon 
goal.  How do we achieve this in practice?  We already know what has to be done. The main 
things are insulation that really works, active thermal mass to absorb temperature gain, 
effective draught proofing to keep the heat in and heat recovery from ventilation 
(Dunster.W.2018).   

But just as we have been designing new properties for good energy performance but failed 
to achieve that performance in use, the same has happened with refurbishment and retrofit. 
To achieve significant improvements at scale we need a professional approach embracing: 
proper knowledge of the pattern of energy use before refurbishment (the base line);  
validating the improvements made to fabric and services during the works;  and monitoring 
the delivered performance so as to verify it (Mashford.K, 2016). We also need many more 
accredited firms with the range of skills able to tackle this work  across the many types and 
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ages of housing they will encounter.  These will include properties in conservation areas 
where architectural considerations, such as ornate detailing, will often preclude external 
insulation, especially to front elevations.    

But why should those responsible for the buildings ± especially the private owners and
landlords - choose to invest in complex and often disruptive building works where the pay 
back may be several years in the future?  As mentioned earlier this last five years has been 
a period of little apparent interest by central government in energy efficiency matters, leaving 
householders with limited incentive to invest.  Instead, inspiration has had to come from 
other bodies and from committed individuals to demonstrate what can be done.  The 
SuperHomes network is a prime example of this. 

Case Study 2 - SuperHomes 

SuperHomes, has brought together a 
community of dedicated homeowners who 
have succeeded in reducing their CO2 
emissions by at least 60% and were willing 
to share their experience with others 
through open house events and web 
exchanges.   To date the UK wide network 
is about 200 houses strong, about half of 
which are in London.   The programme has 
enabled several thousand people to visit 
their local SuperHome and to benefit from 
the practical advice from the owners in 
considering their own improvements 
(National Energy Foundation, 2018).       Open Day for a SuperHome 

London is of course an international city, well connected to the European mainland and well 
able to exchange ideas with its neighbours on technological advancement.  As an incoming 
idea, Energiesprong is a Dutch Government supported approach to whole house 
refurbishment that is guaranteed to secure significant energy savings.  

Case Study 3   Energiesprong 

This Dutch approach to mass refurbishment features customised, off site manufactured walls 
and roofs pre-fitted with windows and doors, and a new energy system including 
renewables.  Each renovation takes just a week with no need for the occupants to move out.  
With the cost covered long term by the guaranteed energy savings��WKHVH�µQHZ�ORRN¶�UHWURILWV�
aim to secure the upgrading of whole terraces, streets and blocks, regenerating entire 
neighbourhoods.    

Energiesprong UK seeks to bring this Dutch approach to the UK, London included.  Founded 
in July 2015 as a group of social housing providers, construction companies, trade bodies 
and expert organisations, this new body aims for refurbishment solutions that provide:  
guaranteed performance over 30 years; financial viability for both landlords and tenants; and 
desirability ± in terms of limited disruption, aesthetics and comfort levels, and enhanced
asset value.   

As in The Netherlands, the starting challenge in the countries that are seeking to adopt 
Energiesprong is to bring down the unit cost through industrialised mass roll out and volume 
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prefabrication.  Already, the first UK 
scheme, in Nottingham, is up and running. 
Ten 1960s homes have been refurbished 
through a partnership between the City 
Council, Nottingham City Housing (the 
management organisation, Melius Homes 
(the contractor) and Energiesprong UK, 
aided by funding through two EU 
programmes.  In addition to super thick 
insulation for the walls and solar roofs, the 
upgraded houses come equipped with 
battery storage and ground source heat 
pumps (Smith.A.2018).  

Some of the first ten Energiesprong homes in 

Nottingham, England ± Melius Homes  

London will soon follow suit with a further ten hard to heat homes built between 1950 and 
1980.  As with the Nottingham project, this pilot will be supported by the EU, in this case 
under the Transition Zero programme;  the purpose of that support is to help deliver the right 
market conditions for net-zero energy refurbishment in the UK.   

In terms of future scaling up,  Energiesprong UK currently envisages a programme of 5000 
refurbishments, while an analysis by the Energy Saving Trust suggests that London has 
some 250,000 properties that would lend themselves to this sort of upgrading.  

One of the beauties of Energiesprong is that it looks at real life performance over a long 
period and not just at modelled performance.  And those desired outcomes ± for example, 
perhaps maintaining a temperature of 21 degrees C in the main living room, 18 degrees 
elsewhere have to be delivered to the tenants.  So to be viable for the providers the building 
has to perform as specified and there is no room for the sort of performance gap which so 
often afflicts the new and retrofitted homes delivered under the present ways of working. If 
that gap can be eliminated or reduced substantially, the approach can make a big 
contribution to the upgrading of our older housing stock and to reductions in emissions.     

Discussion 

There is no doubt that it will be a massive challenge for London to attain zero carbon by 
2050. A level higher, the VDPH�JRHV�IRU�WKH�8QLWHG�.LQJGRP�DQG�IRU�WKH�ZRUOG¶V�QDWLRQV��WKe 
vast majority of which are signed up to the Paris Agreement.  As the Climate Change 
Committee has revealed in its rebuke to the UK Government, it is all too HDV\�WR�µJHW�\RXU�
H\H�RII�WKH�EDOO¶�IRU�VRPHWKLQJ�DV�DSSDUHQWO\�far off as climate change, to forget about, or to 
put off the awkward decision, or perhaps leave it to the next administration!  But this 
imperative LVQ¶W�that far off, and already important deadlines have been missed.   

7R�IRFXV�EDFN�RQ�/RQGRQ��DQG�/RQGRQ¶V�KRXVLQJ��VHYHUDO�RI�WKH�QHFHVVDU\�LQJUHGLHQWV�DUH�LQ�
place, at least.  There is a Plan with a requirement for zero carbon housing and, while this is 
challenging , we know what has to be done.  The Passiv House approach is one way to 
achieve this and architect Bill Dunster has detailed another (Dunster.W, 2018).  Now, all new 
houses need to be built to zero carbon standards.  
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What is worrying though is the apparent persisteQFH�RI�WKH�µSHUIRUPDQFH�JDS¶�DQG�WKH�
evidence that we may be achieving rather less than we thought we were achieving.  As 
stated earlier this has to be comprehensively addressed and one fundamental is a change of 
culture and practice across the construction sector.   While it is being developed initially for 
the social rented sector and for major refurbishment, the Energiesprong approach with its 
pre-fabrication and special funding mechanism may be of wider application.   

The first examples of Energiesprong renovated homes are now being delivered in the UK 
and the initial results are promising.  Rather than just another pilot this is an industrial scale 
programme with potential to make a big, area wide, impression on retrofit ± and on some of 
/RQGRQ¶V�least energy efficient social housing.  At the same time this is comparatively 
modern housing with plenty of space around it for the cranes needed to install those pre-
fabricated walls and roofs. There are question marks about how it would work in more 
densely developed areas characterised by bumper to bumper kerbside parking, and in areas 
of Victorian era terraced housing with thin walled rear extensions which would be 
complicated to envelope. Clearly, there is much variation in the existing stock and each type 
of area will require its own retrofit solution.   

It might be argued that the scale and complexity of the retrofit task for London is such as to 
VXJJHVW�WKDW��EH\RQG�D�FHUWDLQ�µORZHU�KDQJLQJ�IUXLW¶�OHYHO�ZH�PLJKW�FRQFHQWUDWH�LQVWHDG�RQ�
another part of the energy hierarchy - be clean - in which the supply is decarbonised.  
However, that other part which entails moving away completely from the use of natural gas 
is itself hugely complicated and it is a challenge for which we do not yet have a complete 
answer.  By pursuing a scaled up energy efficiency programme London can reduce its 
overall energy demand in buildings as an essential part in the transition to low carbon heat. 

And that be clean part of the agenda will itself be multi-stranded.  It will involve a 
combination of action at national level ± moving towards reuse of the gas grid using 
hydrogen (with a small contribution from biomethane) and local decision making on 
decentralised heating, with a likely special role for heat pumps.   

There is much more that would need to be done;  bringing down buildings emissions across 
the capital will be a huge organisational task. And it will be essential to work closely with 
residents on these solutions so that families and individuals can help to reduce demand (and 
themselves save money) making use of smart technology and better knowledge. 

To achieve a zero carbon London by 2050 would, of course, require many more strands of 
action than are described in this paper.  But the housing sector is one of the more 
challenging and, if London can succeed on this complex front, there is every reason to 
believe that the other ones would be manageable too;  the decarbonisation necessary for 
zero carbon buildings would work across to other areas too, notably transport.   

If London is to succeed in this goal both with the housing sector and overall, this is going to 
require massive commitment and working together on the part of the local authorities, other 
relevant organisations and the people of London. It will also require close working with UK 
Government departments and progress on the key decisions and actions called for by the 
CCC to get the UK back on course to meet the legally binding fourth and fifth carbon 
budgets, covering the period up to 2032.  The five year carbon budgets being considered for 
London by the Mayor will align with these and will be another indicator of progress towards 
the 2050 goal.   

It should become clear within the next year or two whether the budgets up to 2032 are going 
to be met.  If the answer is positive, then one can be optimistic about the 2050 zero carbon 
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city.  But, LI�ZH�DUH�VWLOO�IDOOLQJ�VHULRXVO\�VKRUW��ZH�UHPDLQ�LQ�µMXVW�KRW�DLU¶�WHUULWRU\��DQG�JHWWLQJ�
back on track will be significantly more difficult.       
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Measuring CO2 emissions - implications for spatial 
development  

Robert CICHOWICZ, Małgorzata HANZL, Lodz University of Technology, Poland 

�

1. Introduction 

The effects of climate change can be felt in all spheres of contemporary life, often 
exacerbating existing challenges. Extreme weather requires that we reconsider risk 
management, with the development both of immediate responses and long-term strategies. 
Steps to mitigate the effects of climate change are being taken at the local, national and 
global levels. However, they are widely considered insufficient (Solomon et al. 2009). Only 
one of the four scenarios presented in a 2014 Report by the IPCC (RCP2.6) assumes a 
moderate increase in global surface temperature (1.5°C) by the end of the century (2100), 
compared to before the industrial revolution (1850-1900). Even this scenario predicts that 
many regions of the world will be vulnerable to extreme atmospheric events. The other 
scenarios, especially the continuation of business-as-usual, project much higher levels of 
uncertainty and risk. 
This paper summarises the results of measurements of CO2 emissions on the campus of 
Lodz University of Technology in Poland between March and April in 2012, 2014 and 2016. 
The concentrations of CO2 were measured as a function of temperature, air pressure and 
wind speed. The measurements also considered the season and the time of day. This data 
was combined with an analysis of urban development, enabling assessment of the actual 
emissions relative to the architectural surroundings. These included tall, isolated buildings 
and denser, lower structures, parking lots and streets, greenery (neighbourhood parks and 
lawns), a nearby power plant and an electrical power and heating plant. In the next section, 
the rationale for measuring CO2 will be explained and the precedents for doing so 
internationally and in Poland will be examined. The case study of Lodz University of 
Technology campus B will then be presented. The measurement methods and the results will 
be discussed, followed by conclusions which will also point to avenues for future research. 

2. Green House Gasses emissions - research rationale and precedents 

Over 97% of scientists recognise that human activities are an important cause of climate 
change, through the emission of greenhouse gases (GHG). International accords such as the 
Paris UNFCCC Agreement of December 2015 reflect the widespread consensus that the 
current and predicted consequences of global warming should not be ignored. Research 
relating to GHG emissions, including systems for monitoring and protecting air quality, has 
therefore gathered pace worldwide. 

2.1.Role of GHG emissions  

According to an IPCC Report (2014, p.10), in order to limit human-induced warming to 2°C 
relative to 1861-1880 the cumulative CO2 emissions from all anthropogenic sources since 
1870 should remain less than 2900 Gt CO2. Since 1900 Gt CO2 had already been released 
by 2011, the probability of achieving this goal has been estimated at around 66%. Global 
climate change has been strongly associated with the emission of GHGs, of which CO2 is 
the most important (IPCC 2014). Analysis shows that the most common coal isotope in the 
atmosphere has an atomic weight of 12 (12C). Carbon-12 can be absorbed by plants during 
photosynthesis and is also released when fossil fuels (which consist of organic matter) are 
burnt. The observable decrease in 13C atoms in the atmosphere is seen by some as proof 
that human activity has had an impact on CO2 concentrations (Burch, Harris 2014, pp. 
134-135). 
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Figure 1. Changes in the concentration of carbon dioxide and Global Temperature Anomalies (source: 
https://earthobservatory.nasa.gov/Features/CarbonCycle/page5.php, data 2011, access 

12.07.2018). 

The United Nations Framework Convention on Climate Change (UNFCCC) in 1992 was the 
first global agreement regarding the reduction of GHG emissions. In the Kyoto Protocol of 
1997, signatory governments agreed to comply with rules constraining the emission of GHG, 
including carbon dioxide. In 2016, the United Nations Framework Convention on Climate 
Change adopted the Paris agreement, which aims to mitigate the effects of GHG emissions, 
assist adaptation to climate change and finance the transformation process starting from 
2020. The signatories of the agreement aim to keep ‘the global temperature rise this century 
well below 2 degrees Celsius above pre-industrial levels and to pursue efforts to limit the 
temperature increase even further to 1.5 degrees Celsius.’   
In Poland, the Environment Protection Law regulates issues relating to air quality, such as 
the conditions of energy production and the release of substances into the atmosphere. The 
principal regulation defines limits for NO2, SO2, O3, CO and particulate matter PM10. The 
law does not require measurements of CO2. Protection of air is defined as keeping the 
emission of pollutants below the defined limits and reducing them to levels considered not to 
be harmful to human health. Since the law does not recognise carbon dioxide as having a 
direct negative impact on human health, it is not covered by State Environmental Monitoring. 
In the environment protection law approved before EU accession in 1999-2001, the Polish 
parliament adopted the regulations of the European Union. This law has since been 
considerably updated, including adjustments in line with the regulations of Directive 2008/50/
EC of the European Parliament and of the Council of 21 May 2008 on ambient air quality and 
cleaner air for Europe. The law defines emissions as 'substances or energy such as heat, 

"
152



Cichowicz Robert, Hanzl Małgorzata      Measuring CO2 emissions    54th ISOCARP Congress 2018

noise, vibrations or electromagnetic fields introduced directly or indirectly into the 
atmosphere, water, soil or earth as a result of human activity.’ 

Figure 2. Recent monthly mean C02 at Manua Loa, June 2018: 410.79 ppm, June 2017: 408.84 ppm, 
source https://www.esrl.noaa.gov/gmd/ccgg/trends/index.html accessed 12.07.2018 

2.2. CO2 measurements 

The Mauna Loa observatory in Hawaii has performed systematic measurements of 
atmospheric CO2 concentrations since 1955. A yearly rise has been recorded from around 
315 particles ppm in 1958 to over 380 ppm in 2006 (after the data of SCRIPPS Institution of 
Oceanography: https://scripps.ucsd.edu, accessed 12.07.2018) up to around 408 ppm in 
2017 (Fig. 2). Systematic measurements of CO2 concentrations in the atmosphere in Poland 
began in September 1994, at the KASLAB laboratory located in the IMGW meteorological 
observatory of Kasprowy Wierch in the Tatra Mountains. This is the only station to have kept 
such a long record of GHG concentrations in Central and Eastern Europe. Until 1996 it 
analysed air samples on a weekly basis. Since then, an automatic gas chromatograph (HP 
5890) has been used (Chmura et al 2008). 

3. Emissions and ambient concentration 

Another indicator used to quantify levels of pollution is ‘immission' (Cichowicz et al. 2017) or 
ambient concentration, defined as a ‘measure of environmental quality indicating the amount 
of pollutants found per unit volume in different environmental media’ (https://unstats.un.org/
unsd/environmentgl/gesform.asp?getitem=106…). It requires taking into account multiple 
emissions from diverse sources and comparing them with the permissible levels (Cichowicz 
et al. 2017).  
Heating systems are a commonly recognised source of air pollution and GHGs. Smaller 
facilities, which serve individual households, buildings or close neighbourhoods, emit 
pollutants exclusively during the heating season. They are usually privately-owned are often 
called 'low emission' heat sources due to the actual height of the facilities (Adamczyk et al. 
2017). The lack of compulsory emission controls constrains the measurement of emissions 
from these facilities. Moreover, the actual emissions depend on weather conditions and the 
availability of local fuel. For district facilities, which emit all year round, estimates of 
emissions are possible based on the amount of fuel used. 
Transportation is another major source of pollutants and GHGs. particularly in the centres of 
large cities, leads to lower air quality.  Measurements by the Central Statistical Office show 
that CO2 emissions from transportation in Poland increased from 26,403.76 thousand Mg in 
2000 to 46,465.74 thousand Mg in 2010 (CSO 2012). 
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Ambient concentrations of CO2 show daily, seasonal and annual cycles depending on the 
use of local heating sources and road transportation. The location of emission sources does 
not influence concentrations at the district scale. 

 

Figure 3. Measurement points in campus B 

4. Case study 

Measurements of ambient concentrations of CO2 were taken on campus B of Lodz 
University of Technology. This area is located in the southern part of the university, adjacent 
to Archbishop Klepacz park. Wólczanska Street, Wróblewskiego Street and Politechniki 
Avenue surround it on the remaining sides (Fig. 3). The municipal power plant EC2 stands to 
the south-west of the campus site. The 16 ha plot includes the historical nineteenth-century 
textile factory of Schweikert, complemented by several newer structures. In total, there are 
19 buildings in this part of the campus. 
While most of the site is paved and used as access roads and parking lots, there are also 
green areas, in the form of expansive lawns with some trees and bushes. The most densely 
built-up zone is in the eastern part of the site, and contains the most significant post-
industrial development – a building home to three faculties: the Centre of Diagnostics and 
Laser Therapy of Lodz University of Technology, the Institute of Turbomachinery and the 
Faculty of Process and Environmental Engineering. The Dean's Office of the latter faculty 
features the lowest density of development in its surroundings and the highest share of 
pervious surfaces and vegetation. The construction of a huge sport centre next to 
Politechniki Avenue took place in 2017, after the measurements had been taken and so did 
not affect the results (Fig. 4). 
Measurements were carried out at points located at the corners of each of the buildings in 
March and April of 2012, 2014 and 2016. The much smaller and more irregular structures on 
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the eastern side of the site meant that more measurement points were used (Fig. 3). In 
March of both 2012, 2014 and in 2016, 83 measurement points were used. In April of both 
years, three more locations were included: two points along Politechniki Avenue and one in 
Wróblewskiego Street. 

Figure 4: Changes to the physical development of Campus B in years 2011, 2013, 2015 and 2017. 
source http://mapa.lodz.pl, accessed 01.07.2018 

5. Measurement methods  

Measurements were taken using a VEGA-GC micro chromatograph (Pollution S.p.A., Italy), 
according to the method developed by Cichowicz (Cichowicz and Wielgosiński 2015a,
Cichowicz and Wielgosiński 2015b). The VEGA-GC micro chromatograph is suitable for
analyses in the field. It consists of a computer module, a tank with a carrier gas (helium), a 
pump for samples and two batteries. Two parallel columns can be used. A thermal 
conductivity detector (TCD) enables sample analysis at a minimum concentration of 500 ppb 
(0.005 ppm) for 6 to 300 s, depending on the type of gas. Measurements of carbon dioxide 
concentrations were performed at 90 s intervals on a PPQ-packed column, installed in the 
VEGA-GC micro chromatograph. Before the actual measurements, the chromatograph was 
calibrated using a test gas. Fig. 5 presents the calibration curve. 
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Figure 5: Plot of the calibration curve for carbon dioxide. �

Once the batteries had been charged and inserted, a portable bottle with the carrier gas 
(helium) was installed. The operator then started the system and connected the MC2 and 
MC-Plan to tune the device. The operator launched the program for CO2 measurement and 
headed to point number 1. While the measurements were being performed, the device was 
directed towards open space (the pavement).  

�
Table 1: Weather data. Source: http://freemeteo.com/, accessed 12.07.2018 

An external GPS device was used to record the date, time and coordinates of all points. The 
carbon dioxide measurements were compared with a map showing the Floor Area Ratio 
(FAR) and Building Coverage Ratio (BCR). The relationships between the measurements 
and the FAR and BCR values were examined. The FAR and BCR values were defined for 
units associated with each specific zone of the campus, including overhang on the ground 
floor in the external perimeter.  
Data from the weather station in the Władyslaw Reymont airport in Lodz were used to 
determine the meteorological conditions when the measurements were taken [21]. The 
station is approximately 5 km in a straight line from campus B. Table 1 summarises the 
meteorological data recorded at the Lodz-Lublinek station when the measurements were 
taken.  
ArcGIS 10.3 was used to visualise the results. A TNT surface was generated based on the 
recorded points, with the Z parameter describing the CO2 concentration (Fig. 7). Due to the 
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irregular distribution of measurement points the surface is distorted, which influences the 
quality of the visualisation. Moreover, the resulting image does not take into account the 
volume of the buildings. The same symbology has been assigned to all six images, using 
equal intervals and the most extreme data spectrum, from April 2012. The background base 
map was provided by the Municipal Surveying Office and shows the site in 2012.  

6. Carbon dioxide ambient concentrations - results and discussion 

The ambient concentrations of carbon dioxide were measured in relation to two collector 
streets: Politechniki Avenue and Wólczańska Street (Fig. 6). The distance from these two 
linear emitters was assumed to impact the levels of CO2 in the air. In order to verify this 
assumption, the values associated with the measurement points were aggregated in four 
buffer zones: 0-50, 50-100, 100-150 and 150-200. Arithmetic means of the carbon dioxide 
concentrations were calculated for each of these zones. As a result, the impact of transport 
emissions on GHG levels could be observed. 

Figure 6: Average CO2 concentration [ppm] in March and April 2012, 2014 and 2016 in 
relation to Politechniki Avenue and Wólczańska Street 

The structures of the buildings in the vicinity of Politechniki Avenue required fewer 
measurement points than those next to Wólczańska Street. The average concentration of 
CO2 in the buffer zone adjacent to Politechniki Avenue in March 2012 and 2014 was 373 
ppm.  In April 2012 it rose to 706 ppm and in 2014 it was 369 ppm. In March 2012 and 2014 
the values decreased with further distances from Politechniki Avenue. In March 2012 and 
2014 the levels of CO2 rose as the distance of the measuring point from Wólczańska Street 
increased. In April 2012, the ambient concentration of CO2 grew with the distance from 
Politechniki Avenue and decreased with greater distances from Wólczańska Street. In April 
2014, the average levels of carbon dioxide varied irrespective of the distance from 
Politechniki Avenue. The range of values remained the same. In April 2014, the levels 
lowered with increasing distances from Wólczańska Street (Cichowicz and Wielgosiński 
2015b). The measurements were repeated in the same months of 2016. 

Politechniki Avenue Wólczańska Street

" "
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Figure 7: CO2 concentration [ppm] in March and April 2012, 2014 and 2016 
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The variations in the levels of carbon dioxide observed in this study (Fig. 7) may result from a 
combination of several factors. Firstly, there is the obvious impact of street traffic both on 
Politechniki Avenue and on Wólczańska Street. In March, before the growing season, the 
impact of street traffic is more linear. In April, due to the appearance of vegetation and 
photosynthesis, large amounts of CO2 are absorbed (Allen 1990). This lowers the overall 
levels of this gas in the air. Another factor influencing emissions inside the campus is the 
circulation of cars within the campus, especially in the student and staff parking lots (Figs. 3 
and 4). The direction of the wind, which during the measurements was mostly West and 
South West, may have carried some CO2 from the parking lots next to the old sports hall and 
the crossing of Politechniki Avenue and Radwańska Street nearby. This is probably the 
reason for the higher levels of CO2 in the Northern part of the campus. During the vegetation 
period, this difference does not occur because CO2 is absorbed by trees in Klepacza Park, 
north of the campus. A third element which could have affected CO2 levels is building density 
(Cichowicz and Wielgosiński 2015a). In general, the highest CO2 concentrations overlapped 
with the impermeable surfaces of the parking lots and pavements. This correlation was 
shifted due to the wind. The greatest differences in the CO2 levels in April 2012 may have 
resulted from the fact that the highest wind velocity and the lowest temperatures were 
recorded during this period. Our measurements demonstrate the impact of transportation 
emissions and of internal traffic circulation within the site and confirm the results of parallel   
research (Idso, Idso, Balling 2013, Nemitz et al. 2002, Gurney et al. 2012, Vogt et al. 2006). 
Other factors which may have had an influence the ambient concentrations of CO2 include 
the arrangement of the built structures, the amount of vegetation in surrounding areas and 
the distances between the buildings. Empty spaces form corridors which increase the 
displacement of air and therefore of pollutants (Chang et al. 2003). Emissions from the power 
plant and the electrical power and heating plant did not directly influence the results 
(Cichowicz 2018, Wielgosiński et al. 2018). 

7. Conclusions and future research perspectives 

The results of this study confirm a spatial correlation between the ambient concentrations of 
CO2 and the distribution of pavements and vegetation. This information could be used not 
only to improve the organisation of Campus B of Lodz University of Technology, but also to 
inform wider efforts to reduce greenhouse gas emissions in urban areas. Our results confirm 
empirically the influence of transportation arrangements on ambient CO2 concentrations. 
Transportation is estimated to contribute around 13 percent of total GHG emissions (Metz et 
al. 2007, p.52). The influence of corridors between buildings and of empty pathways between 
vegetation areas was also noted. In order to reduce emissions, transportation habits should 
first be changed, by encouraging the use of public transport and soft modes, such as walking 
and cycling, instead of individual vehicles. This would also require fewer on-surface parking 
lots. The hard surfaces should be rearranged and pavements replaced with more permeable 
solutions. The impact of the arrangement of various forms of built structure and the 
distribution of voids should be further analysed.  
The gas micro-chromatograph provides exact records of carbon dioxide levels. Analyses of 
ambient concentrations of CO2 should be continued and improved by adding more 
measurement points distributed more regularly, in the form of a grid. This would eliminate 
visualisation distortions and improve the legibility of the outcomes.  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E\� ������ 5RPR� 	� 3DUNHV� ������� ,Q� UHVSRQVH� WR� WKH� QDWLRQDO� VKLIW� DZD\� IURP� FOLPDWH�
FRPPLWPHQW�������86�EXVLQHVVHV��JRYHUQPHQW�HQWLWLHV��DQG�RUJDQL]DWLRQV�VLJQHG�WKH�³:H�DUH�
VWLOO�LQ´�LQLWLDWLYHV��LQFOXGLQJ���86�VWDWHV�RI�ZKLFK�RQH�LV�:DVKLQJWRQ�6WDWH��ZKLFK�LWVHOI�KDV�VHW�
HPLVVLRQ�WDUJHWV�DV�HDUO\�DV��������

&OLPDWH�$FWLRQ�
3ODQV�DW�

9DQFRXYHU��%&��&$� 6HDWWOH��:$��86$� 6WXWWJDUW��%:��'(�

)HGHUDO�OHYHO� 3DQ�&DQDGLDQ�)UDPHZRUN�
RQ�&OHDQ�*URZWK�DQG�
&OLPDWH�&KDQJH��������

12� *�.OLPDVFKXW]SODQ�����
������

6WDWH�OHYHO�
�3URYLQFHV��
/lQGHU��

&OLPDWH�/HDGHUVKLS�3ODQ�
�%&�&$3�������XSGDWH�WR�
�����&$3��

12�

�([HFXWLYH�RUGHUV�,QVOHH�
������*UHJRLUH�������

,QWHJULHUWHV�(QHUJLH��XQG�
.OLPDVFKXW]NRQ]HSW�%DGHQ�
:�UWWHPEHUJ��%:�,(..�
������

5HJLRQDO�OHYHO� 12�

�09�&OLPDWH������'3�LV�
XQGHUZD\��

12� 12�

�$GDSWDWLRQ�VWUDWHJ\�
956�.OLPD�������

&RUH�FLW\� *UHHQHVW�&LW\�$FWLRQ�3ODQ�
�������QHZ�SODQ�������

6HDWWOH�&OLPDWH�$FWLRQ�3ODQ�
�������QHZ�SODQ�XQGHUZD\��

.OLPDVFKXW]NRQ]HSW�
�XSGDWHV�VLQFH�������

7DEOH����&OLPDWH�$FWLRQ�3ODQV��&$3V��E\�OHYHO�RI�JRYHUQPHQW�

,Q�WKH�86�FRQWH[W��VWDWH�JRYHUQPHQWV�DUH�XVXDOO\�YHU\�FRQVFLHQWLRXV�RI�ORFDO�ULJKWV�DQG�DYRLG�
DQ\�LQIULQJHPHQW�RI� WKH� ODQG�XVH�DQG�]RQLQJ�UHVSRQVLELOLWLHV�RI�WKH� ORFDO� OHYHO��)RU� LQVWDQFH��
:DVKLQJWRQ�6WDWH�RQO\�FRPPLWWHG�VWDWH�DJHQFLHV� WR�PHHW� OHJLVODWLYH�*+*�UHGXFWLRQ�WDUJHWV�
�VHH�5&:�����������������DQG������VHH�7DEOH�����ZKHUHDV�%ULWLVK�&ROXPELD��%&��FRPPLWWHG�
DOO�OHYHOV�RI�JRYHUQPHQWV�WR�UHGXFLQJ�HPLVVLRQV��%LOO�����������D��DQG��E���VHH�7DEOH�����,Q�%&��
WKH� FRPPXQLWLHV� DQG� UHJLRQDO� GLVWULFWV� DUH� OHJDOO\� UHTXLUHG� WR� LQFOXGH� WDUJHWV�� SROLFLHV� DQG�
DFWLRQV� WR� UHGXFH� JUHHQKRXVH� JDV� HPLVVLRQV� LQ� 2IILFLDO� 'HYHORSPHQW� 3ODQ� DQG� 5HJLRQDO�
*URZWK�6WUDWHJLHV��/RFDO�*RYHUQPHQW�$FW�6HFWLRQV�����DQG������9DQFRXYHU�&KDUWHU����������
,Q� DGGLWLRQ�� %&� HQJDJHV� LWV� ORFDO� JRYHUQPHQWV� WKURXJK� WKH� %&� &OLPDWH� $FWLRQ� &KDUWHU�
�%&&$&���D�YROXQWDU\�DJUHHPHQW�ZKLFK�����RI�WKH�����FRPPXQLWLHV�LQ�%&�KDYH�VLJQHG��%&�
&6&'�����D���6LJQLQJ�WKH�DJUHHPHQW� LV� LQFHQWLYL]HG�E\�IXQGLQJ�WKURXJK�WKH�&OLPDWH�$FWLRQ�
5HYHQXH�,QFHQWLYH�3URJUDP��&$5,3��%&�&6&'�����E����
,Q�*HUPDQ\��FOLPDWH�DFWLRQ�LV�YROXQWDU\�IRU�FRPPXQLWLHV��*�.OLPDVFKXW]SODQ�������S�������7KH�
IHGHUDO� JRYHUQPHQW� GRHV� HQFRXUDJH� FRPPXQLWLHV� ZLWK� WKH� *HUPDQ� ³1DWLRQDO� &OLPDWH�
,QLWLDWLYH³��6LQFH�������RYHU�������FRPPXQLWLHV�UHFHLYHG�D�WRWDO�RI�(85�����PLOOLRQ�IRU�RYHU�
�������SURMHFWV�WR�FUHDWH�FOLPDWH�DFWLRQ�SODQV�DQG�LPSOHPHQW�FOLPDWH�DFWLRQV�VXFK�DV�LQVWDOOLQJ�
ELNH� UDFNV� DQG� VZLWFKLQJ� WR� /('� VWUHHW� OLJKWV� �*�.OLPDVFKXW]� ����D��� %DGHQ�:�UWWHPEHUJ�
ILQDQFHV����UHJLRQDO�DQG�FRXQW\ZLGH�HQHUJ\�FRQVXOWLQJ�DJHQFLHV�IRU�KRPH�RZQHUV��%:�.($�
������� IXQGV� LQFUHDVHG� HQHUJ\� HIILFLHQFLHV� RI� SXEOLF� EXLOGLQJV� DW� WKH� ORFDO� OHYHO� �3URJUDP�
.OLPDVFKXW]�3OXV���DQG�DXWKRUL]HV�UHJLRQDO�SODQQLQJ�RUJDQL]DWLRQV�WR�GHWHUPLQH�ORFDWLRQV�IRU�
ZLQG�HQHUJ\�SODQWV�DQG�IRU�RWKHU�HQHUJ\�UHODWHG�IDFLOLWLHV��%:�'UXFNVDFKH����������$UWLNHO����
�����%:�,(..�������S������
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9DQFRXYHU��%&��&$� 6HDWWOH��:$��86$� 6WXWWJDUW��%:��'(�
%DVH�OLQH�\HDU� ����� ����� �����
5HOHYDQW�IRU� $OO�SXEOLF�VHFWRU�

RUJDQL]DWLRQV���ZLWK�VWDWH�
ILQDQFLDO�VXSSRUW�WR�
ORFDOV��

6WDWH�DJHQFLHV� $OO�SXEOLF�VHFWRU�
RUJDQL]DWLRQV��ZLWK�VWDWH�
ILQDQFLDO�VXSSRUW�WR�
ORFDOV��

/DZ�DW�VWDWH�OHYHO� %&�%LOO�����������D��DQG�
�E� ������

5&:�����������������
DQG������������

���LQ�%:�'UXFNVDFKH
��������������

5HGXFWLRQ�WDUJHWV«�
«�E\������ ���� WR������OHYHOV� ����
«�E\������ Q�D� ���� Q�D�
«�E\������ ���� ���� ����
(VWLPDWHG���HPLVVLRQV�
RI�WUDQVSRUWDWLRQ�
�)�)HGHUDO��6�6WDWH��
5�5HJLRQDO�

�����)��
���������SHUVRQDO���
����FRPPHUFLDO�
YHKLFOHV���6��

�����5�� �����)��

7DEOH����6WDWH�OHYHO�*+*�5HGXFWLRQ�7DUJHWV�DQG�HVWLPDWHG�HPLVVLRQV�LQ�WUDQVSRUWDWLRQ�
�6RXUFHV��%&�&$3�������S������*�.OLPDVFKXW]�LQ�=DKOHQ�������S������

36&$$�6WUDWHJLF�3ODQ�������S������365&�9LVLRQ�������S������

,Q� WKH� WUDQVSRUWDWLRQ� VHFWRU�� :DVKLQJWRQ� 6WDWH� LV� FRPPLWWHG� WR� FOLPDWH� PLWLJDWLRQ� EXW� WKH�
LPSOHPHQWDWLRQ� VXSSRUW� IRU� UHJLRQV� DQG� FRPPXQLWLHV� LV� VLJQLILFDQWO\� ORZHU� WKDQ� LQ� %DGHQ�
:�UWWHPEHUJ�DQG�%&��)RU�H[DPSOH��WKH�H[SDQVLRQ�RI�WKH�UHJLRQDO�WUDQVLW�V\VWHPV�LV�VXSSRUWHG�
E\�VWDWH�ILQDQFLQJ�LQ�%&�DQG�%DGHQ�:�UWWHPEHUJ��ZKHUHDV�LW� LV�VXSSRUWHG�E\�D�UHJLRQDO�WD[�
OHY\�LQ�6HDWWOH��:6'27�±�907�032�5HSRUW�������S�����%&�&$3�������S����DQG�S������6RXQG�
7UDQVLW�������%:�g319�3DNW��������,Q�DQ�HIIRUW�WR�UHGXFH�HPLVVLRQV�IURP�WUDQVSRUWDWLRQ��WKH�
:DVKLQJWRQ� 6WDWH� OHJLVODWXUH� VHW� EHQFKPDUNV� �QRW� UHTXLUHPHQWV�� WR� UHGXFH� YHKLFOH� PLOHV�
WUDYHOOHG�DFURVV�WKH�VWDWH�E\�����E\�������5&:�������������$V�WKH�DJHQF\�UHVSRQVLEOH�IRU�
EXLOGLQJ� DQG� IXQGLQJ� IHGHUDO� DQG� VWDWH� URDGV�� WKH� :DVKLQJWRQ� 6WDWH� 'HSDUWPHQW� RI�
7UDQVSRUWDWLRQ��:6'27��IXQGV�WUDQVLW�ZLWK�RQO\������RI�D�WRWDO�RSHUDWLQJ�DQG�FDSLWDO�EXGJHW�
RI�������ELOOLRQ��:6'27�%XGJHW�������SS���������DQG������,Q�FRQWUDVW��%DGHQ�:�UWWHPEHUJ�LV�
DOORFDWLQJ�����RI�WUDQVSRUW�IXQGLQJ�IRU�WUDQVLW�DQG�ELNH�LQIUDVWUXFWXUH�DQG�����IRU�UHJXODU�URDG�
SURMHFWV��%:�,(..�������S�������0D�QDKPH������
2YHUDOO��IRU�FRPPXQLWLHV�LQ�WKH�9DQFRXYHU�DQG�6WXWWJDUW�UHJLRQV�WKHUH�LV�VWURQJ�VXSSRUW�E\�VWDWH�
�DQG�SDUWO\�IHGHUDO��JRYHUQPHQW�WKURXJK�UHJXODWLRQV��IXQGLQJ�DQG�SURJUDPV�IRU�FOLPDWH�DFWLRQ��
:KLOH�WKHUH�LV�DQ�LQWHQWLRQ�DW�WKH�VWDWH�OHYHO�LQ�:DVKLQJWRQ�6WDWH�WR�UHGXFH�*+*�HPLVVLRQV�DQG�
9HKLFOH�0LOHV�7UDYHOOHG��WKH�DYDLODEOH�LPSOHPHQWDWLRQ�VXSSRUW�DSSHDUV�WR�EH�VLJQLILFDQWO\�ORZHU��
:DVKLQJWRQ�6WDWH� LV�SXUVXLQJ�RWKHU�DFWLRQV� OLNH�FDSSLQJ�HPLVVLRQV� IURP� ODUJH�HPLWWHUV�DQG�
UHGXFH� HPLVVLRQV� IURP� VWDWH� JRYHUQPHQW� RSHUDWLRQ� EXW� ZKHQ� LW� FRPHV� WR� LPSOHPHQWLQJ�
FRPSDFW� XUEDQ� GHYHORSPHQW� �XUEDQ� FRQWDLQPHQW�� DQG� WUDQVLW�RULHQWHG� GHYHORSPHQW�� WKH�
UHVSRQVLELOLW\�LV�VHHQ�DW�WKH�ORFDO�OHYHO��:KLOH�]RQLQJ�LV�DOVR�D�ORFDO�UHVSRQVLELOLW\�LQ�&DQDGD�
DQG� *HUPDQ\�� FRPPXQLWLHV� LQ� WKHVH� FRXQWULHV� KDYH� ILQDQFLDO� DQG� LQVWLWXWLRQDO� VXSSRUW� IRU�
LPSOHPHQWDWLRQ��

�� /HJDO��VWDWXWRU\��UHVSRQVLELOLWLHV�RI�UHJLRQDO�SODQQLQJ
:KHQ�LW�FRPHV�WR�UHGXFLQJ�HPLVVLRQV�E\�LPSOHPHQWLQJ�WUDQVLW�RULHQWHG�GHYHORSPHQW�DQG�XUEDQ�
FRQWDLQPHQW�� UHJLRQDO� DQG� PHWURSROLWDQ� SODQQLQJ� RUJDQL]DWLRQV� DUH� NH\� DFWRUV� WR� IDFLOLWDWH�
FRRUGLQDWLRQ� DFURVV� FRPPXQLWLHV� LQ� D� UHJLRQ�� 7KH� IROORZLQJ� WDEOH� �7DEOH� ���� KLJKOLJKWV� WKH�
VWDWXWRU\� UHVSRQVLELOLWLHV� DQG� VHUYLFHV� �$XIJDEHQ��+DQGOXQJVNRPSHWHQ]HQ�� SURYLGHG�E\� WKH�
WKUHH�UHJLRQDO�SODQQLQJ�RUJDQL]DWLRQV��$OO�WKUHH�DJHQFLHV�DUH�UHVSRQVLEOH�IRU�%URDG�3ODQQLQJ�
�JURZWK�PDQDJHPHQW��VSDWLDO�SODQQLQJ��5DXPSODQXQJ����0HWUR�9DQFRXYHU�EXQGOHV� WRJHWKHU�
WKH�PRVW�DGGLWLRQDO�VHUYLFHV�DQG�365&�WKH�OHDVW���
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9DQFRXYHU�UHJLRQ� 0HWUR�9DQFRXYHU� [� � � [� [� [� [� [� [� �
7UDQV�/LQN� � [� [� � � � � � � �

6HDWWOH�UHJLRQ�

�3XJHW�6RXQG��

3XJHW�6RXQG�5HJLRQDO�'LVWULFW� [� [� � � � � � � � [�
6RXQG�7UDQVLW� � � [� � � � � � � �
2WKHU�DJHQFLHV� � � � [� [� [� [� � [� �

6WXWWJDUW�UHJLRQ� 9HUEDQG�5HJLRQ�6WXWWJDUW� [� [� �[�� � � [� � [� � [�
'HXWVFKH�%DKQ�$*� � � [� � � � � � � �
6WXWWJDUWHU�6WUD�HQEDKQ�$*� � � [� � � � � � � �

7DEOH����6HUYLFHV�SURYLGHG�E\�UHJLRQDO�DJHQF\��VWDWXWRU\�UHVSRQVLELOLWLHV��

�
����0HWUR�9DQFRXYHU�DQG�UHJLRQDO�SODQQLQJ�LQ�%ULWLVK�&ROXPELD�

0HWUR�9DQFRXYHU�LV�UHVSRQVLEOH�IRU�JURZWK�PDQDJHPHQW��ZDWHU��VHZHU�DQG�GUDLQDJH��DLU�TXDOLW\�
PDQDJHPHQW�DV�ZHOO�DV�KRXVLQJ��09�%RDUG�6WUDWHJ\��S������)XUWKHUPRUH��0HWUR�9DQFRXYHU�
DSSURYHV�WKH�XVH�RI�IHGHUDO�JDV�WD[�IXQGV��*UHDWHU�9DQFRXYHU�5HJLRQDO�)XQG���DSSUR[LPDWHO\�
�����PLOOLRQ�SHU�\HDU��09�&OLPDWH������'3��S�������$V�D������PHUJHU�RI�SUHYLRXVO\�VHSDUDWH�
RUJDQL]DWLRQV�� HDFK� HQWLW\� VWLOO� KDV� LWV� RZQ� JRYHUQLQJ� ERDUG� FRPSRVHG� RI� HOHFWHG�
UHSUHVHQWDWLYHV�IURP�HDFK�SDUWLFLSDWLQJ�PXQLFLSDOLW\�LQ�WKH�VHUYLFH�DUHDV��$V�D�UHJLRQDO�GLVWULFW�
XQGHU�%&�ODZ��0HWUR�9DQFRXYHU�SUHSDUHV�UHJLRQDO�JURZWK�VWUDWHJLHV��5*6��LQ�FRRSHUDWLRQ�ZLWK�
���PXQLFLSDOLWLHV��RQH�WUHDW\�ILUVW�QDWLRQ��RQH�HOHFWRUDO�DUHD�IRU�PDWWHUV�WKDW�³VSLOO�DFURVV�ORFDO�
JRYHUQPHQW�ERXQGDULHV´��%&�5*6�*XLGH�������S�����DQG�S�������7KH�LQWHQW�RI�%&¶V�³LQWHUDFWLYH�
SODQQLQJ�V\VWHP´� LV� WR� IRVWHU� ORFDO�DXWRQRP\�DQG�DFKLHYH�DJUHHPHQW�EHWZHHQ�FRPPXQLWLHV�
DQG�WKH�UHJLRQDO�GLVWULFW��3ULRU�WR�DQ�5*6�WDNLQJ�HIIHFW��HDFK�FRPPXQLW\�KDV�WR�DFFHSW�WKH�5*6�
DQG�SRWHQWLDO�GLVSXWHV�KDYH�WR�EH�UHVROYHG�WKURXJK�D�VHW�RI�VWDWH�GHILQHG�SURFHGXUHV��%&�5*6�
*XLGH�������SS����DQG���������)RU�LPSOHPHQWDWLRQ�RI�DQ�5*6��PXQLFLSDOLWLHV�KDYH�WR�LQFOXGH�
5HJLRQDO�&RQWH[W�6WDWHPHQWV� �5&6��ZLWK� WKHLU�2IILFLDO�&RPPXQLW\�3ODQ� �DOVR�FDOOHG�2IILFLDO�
'HYHORSPHQW�3ODQ��ZKLFK�UHODWHV�WKH�ORFDO�WR�WKH�UHJLRQDO�VWUDWHJ\��
�

���� 3XJHW�6RXQG�5HJLRQDO�&RXQFLO�DQG�PHWURSROLWDQ�SODQQLQJ�LQ�:DVKLQJWRQ�6WDWH�

3XJHW�6RXQG�5HJLRQDO�&RXQFLO��365&��LV�WKH�GHVLJQDWHG�0HWURSROLWDQ�3ODQQLQJ�2UJDQL]DWLRQ�
�032�E\�IHGHUDO� ODZ��DQG�WKH�WUDQVSRUWDWLRQ�SODQQLQJ�RUJDQL]DWLRQ��VWDWH�ODZ��RI�WKH�6HDWWOH�
UHJLRQ�IRU�WKH�FRXQWLHV�RI�.LQJ��.LWVDS��3LHUFH��DQG�6QRKRPLVK�DQG�WKH����ORFDO�MXULVGLFWLRQV�LQ�
WKHVH�FRXQWLHV��365&�±�3ODQ�5HYLHZ�������S��Y���%DVHG�RQ�IHGHUDO�DQG�VWDWH�ODZ��LWV�SULPDU\�
UHVSRQVLELOLW\�LV�WR�SODQ�WKH�UHJLRQDO�WUDQVSRUWDWLRQ�V\VWHP�DQG�WR�HQVXUH�FRRSHUDWLRQ�EHWZHHQ�
WKH�VWDWH�DQG�ORFDO�MXULVGLFWLRQV��86&����6HF������5&:�������������032V�DFURVV�WKH�8QLWHG�
6WDWHV�VHOHFW� UHJLRQDOO\�VLJQLILFDQW� WUDQVSRUWDWLRQ�SURMHFWV�ZLWKLQ�XUEDQL]HG�DUHDV� IRU� IHGHUDO�
WUDQVSRUWDWLRQ� IXQGLQJ�� $GGLWLRQDOO\�� 032V� FDQ� EH� LPEXHG� ZLWK� PRUH� SRZHUV� LI� WKH� VWDWH�
GHFLGHV� WR�JUDQW� WKHP�RU� LI� WKH� ORFDOV�GHFLGH� WR�GHIHU�SRZHUV��7KH�365&¶V�ERDUG�RI� ORFDOO\�
HOHFWHG�RIILFLDOV� GHFLGHG� WR� GHYHORS�D� UHJLRQDO�JURZWK� VWUDWHJ\�DV� WKH�PXOWLFRXQW\�SODQQLQJ�
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�

SROLF\� �9LVLRQ������DGRSWHG�������9LVLRQ������XQGHUZD\���%DVHG� LQ�VWDWH� ODZ��PXOWLFRXQW\�
SODQQLQJ� SROLFLHV� HVWDEOLVK� D� IUDPHZRUN� IRU� FRXQW\� DQG� FLW\� FRPSUHKHQVLYH� SODQV� �5&:�
�����$������5&:������$����� ���� DQG� ����� EXW� FDQQRW� ³DOWHU� WKH� ODQG�XVH� SRZHUV� RI� FLWLHV´�
�5&:������$�������)RU� LPSOHPHQWDWLRQ�RI�DQ�5*6��365&�FDQ�FHUWLI\�DVSHFWV�RI� ORFDO�DQG�
FRXQW\�SODQV��5&:������������365&�3ODQ�5HYLHZ�������S��Y���
�

���� 9HUEDQG�5HJLRQ�6WXWWJDUW�DQG�UHJLRQDO�SODQQLQJ�LQ�%DGHQ�:�UWWHPEHUJ�

7KH�9HUEDQG�5HJLRQ�6WXWWJDUW��956��LV�UHVSRQVLEOH�IRU�JURZWK�PDQDJHPHQW��5DXPSODQXQJ���
RSHQ�VSDFH�SODQQLQJ��/DQGVFKDIWVUDKPHQSODQ���WUDQVSRUWDWLRQ�SODQQLQJ��ZDVWH�PDQDJHPHQW��
HFRQRPLF�GHYHORSPHQW��DQG�WRXULVP�PDUNHWLQJ��*956����������������7KH�956�LV�JRYHUQHG�E\�
D�ERDUG�RI����UHJLRQDOO\�HOHFWHG�RIILFLDOV� �*956����XQG������DQG�HQFRPSDVVHV� WKH�FLW\�RI�
6WXWWJDUW�DQG�����ORFDO�MXULVGLFWLRQV�LQ���FRXQWLHV��:LWKLQ�*HUPDQ\��956�LV�LQ�D�VSHFLDO�SRVLWLRQ�
DV�LW�KDV�H[WHQVLYH�DXWKRULW\�IRU�WUDQVSRUWDWLRQ�SODQQLQJ�DQG�LV�JRYHUQHG�E\�D�ERG\�RI�UHJLRQDOO\�
HOHFWHG� RIILFLDOV�� 956� SUHSDUHV� WKH� UHJLRQDO� SODQ� �5HJLRQDOSODQ�� LQ� FROODERUDWLRQ� ZLWK�
FRPPXQLWLHV�DQG�WKH�VWDWH�JRYHUQPHQW��52*����DQG������2QFH�ILQDOL]HG�WKH�UHJLRQDO�SODQ�LV�
DSSURYHG�E\�WKH�VWDWH��)�UVW�������S��������
$GGLWLRQDOO\�� 956� SDUWLFLSDWHV� LQ� WKH� GHYHORSPHQW� RI� VWDWHZLGH� JRDOV�� DQG� SDUWLFLSDWHV� LQ�
VHFWRUDO�SODQQLQJ��*RSSHO�������S�������)�UVW�������SS����I����,Q�*HUPDQ\��UHJLRQDO�SODQQLQJ�
DFWV�DV�DQ�LQWHUPHGLDU\�EHWZHHQ�ORFDO�DQG�VWDWH�LQWHUHVWV��6FKPLW]�������������:KLOH�WKH�ORFDO�
JRYHUQPHQWV�FRQWURO�]RQLQJ�DQG�LPSOHPHQWDWLRQ�RI�WKH�ODQG�XVH�FRPSRQHQW�RI�SODQV��WKH�VWDWH�
FRQWUROV�VHFWRUDO�DJHQFLHV�DQG�LQIUDVWUXFWXUH�LQYHVWPHQWV��)�UVW�������S������VHH�%XHKOHU�DQG�
6FKPLGW� IRU� PRUH� GHWDLO��� )RU� LPSOHPHQWDWLRQ�� 956� ZRUNV� ZLWK� PXQLFLSDOLWLHV� WKURXJK� WKH�
)OlFKHQQXW]XQJVSODQ� �/DQG�8VH�0DS�SULRU�WR�]RQLQJ�FRGH�GHYHORSPHQW��DQG�ZLWK�WKH�VWDWH�
WKURXJK�VSHFLILF�SURFHGXUHV��5DXPRUGQXQJV��DQG�3ODQIHVWVWHOOXQJVYHUIDKUHQ��52*������)�UVW�
������S�������
�
��� 2UJDQL]DWLRQDO�FDSDFLW\�WR�UHJXODWH�ODQG�XVH�DQG�WUDQVSRUWDWLRQ�WR�PLWLJDWH�FOLPDWH�

FKDQJH�
'HVSLWH�QRW�KDYLQJ�VSHFLILF�FOLPDWH�DFWLRQ�SODQV���DOO�WKUHH�RUJDQL]DWLRQV�LQFOXGH�*+*�UHGXFWLRQ�
DV�SULPDU\�REMHFWLYHV�LQ�WKHLU�UHJLRQDO�JURZWK�VWUDWHJLHV��5HJLRQDOSODQ��DQG�RWKHU�SODQV��VHH�
7DEOH��� IRU�D� OLVW���7KH� WKUHH� UHJLRQDO�JURZWK� VWUDWHJLHV�SURPRWH�GHYHORSPHQW�DQG�PRELOLW\�
SDWWHUQV�WKDW�IRFXV�QHZ�JURZWK�ZLWKLQ�FRPSDFW�DQG�FRPSOHWH�FHQWHUV�DORQJ�WUDQVLW�FRUULGRUV��LQ�
H[LVWLQJ� FRPPXQLWLHV�� 7R� DFKLHYH� WKLV�� WKH� UHFRPPHQGHG� VWUDWHJLHV� LQFOXGH� XUEDQ�
FRQWDLQPHQW��DQG�WUDQVLW�RULHQWHG�GHYHORSPHQW���
�
� 0HWUR�9DQFRXYHU� 365&� 956�
5HJLRQDO�3ODQV��
*URZWK�6WUDWHJLHV�
�5HJLRQDOSODQ��

5HJLRQDO�*URZWK�
6WUDWHJ\��0HWUR�
9DQFRXYHU������±�
6KDSLQJ�RXU�)XWXUH��09�
5*6�������

9LVLRQ������ 956�5HJLRQDOSODQ������

5HJLRQDO�7UDQVSRUWDWLRQ�
3ODQV�

� 7UDQVSRUWDWLRQ������
�LQFOXGHV���3DUW�*+*�
6WUDWHJ\��

956�9HUNHKUVSODQ������

$LU�4XDOLW\�3ODQ� ,QWHJUDWHG�$LU�4XDOLW\�DQG�
*UHHQKRXVH�*DV�
0DQDJHPHQW�3ODQ��09�
$LU�4XDOLW\�������

� �

2WKHUV� 5HJLRQDO�3DUNV�3ODQ��
%RDUG�6WUDWHJ\������
�����

� 956�.OLPDDWODV�������
956�.OLPD������

7DEOH����3ODQV�DW�UHJLRQDO�SODQQLQJ�RUJDQL]DWLRQ�FRQWDLQLQJ�FOLPDWH�REMHFWLYHV�

�
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,Q�DOO�UHJLRQV��WKHUH�KDV�EHHQ�D�SULRU�FRPPLWPHQW�WR�WKLV�W\SH�RI�GHYHORSPHQW��365&�9LVLRQ�
������S������956�5HJLRQDOSODQ�������09�5*6��������:LWK�LQFUHDVLQJ�FRQFHUQV�RYHU�FOLPDWH�
FKDQJH��WKH�WKUHH�UHJLRQDO�SODQQLQJ�DJHQFLHV�VWUHVV�WKH�LPSRUWDQFH�RI�UHGXFLQJ�YHKLFOH�PLOHV�
WUDYHOOHG� E\� FKDQJLQJ� GHYHORSPHQW� DQG�PRELOLW\� SDWWHUQV�� +RZHYHU�� WKH� LPSOHPHQWDWLRQ� RI�
WKHVH� FKDQJHV� ORRNV� YHU\� GLIIHUHQW� DFURVV� DOO� WKUHH� UHJLRQV�� ,Q� DOO� FDVHV�� LPSOHPHQWDWLRQ�
GHSHQGV� WR� VRPH� H[WHQW� RQ� WUDQVLW� SURYLGHUV� DQG� ORFDO� MXULVGLFWLRQV�� EXW� WKH� OHJDO� SODQQLQJ�
IUDPHZRUNV�SURYLGH�GLIIHUHQW�PHFKDQLVPV�WR�HQVXUH�SODQ�FRQVLVWHQF\��VROYH�GLVDJUHHPHQWV��
DQG�SURYLGH�ILQDQFLDO�UHVRXUFHV�IRU�WUDQVLW�LQYHVWPHQWV��
�

����,PSOHPHQWDWLRQ�IRU�0HWUR�9DQFRXYHU�
³0HWUR�9DQFRXYHU�DQG�LWV�PHPEHU�PXQLFLSDOLWLHV�DUH�ZRUNLQJ�WR�UHGXFH�*+*V�E\�IRFXVLQJ�JURZWK�

LQ�D�QHWZRUN�RI�WUDQVLW�RULHQWHG�XUEDQ�FHQWUHV�DQG�EXLOGLQJ�FRPSDFW��FRPSOHWH�FRPPXQLWLHV��
WKDW�RIIHU�DPHQLWLHV�FORVH�WR�KRPH�´��09�&OLPDWH������'3�������S������

,Q� LPSOHPHQWLQJ� WKH� UHJLRQDO� JURZWK� VWUDWHJ\�� 0HWUR� 9DQFRXYHU� UHOLHV� RQ� LWV� PHPEHU�
MXULVGLFWLRQV¶� ODQG� XVH� DQG� ]RQLQJ� DXWKRULW\� DQG� RQ� 7UDQV/LQN� IRU� ORQJ�WHUP� LQYHVWPHQWV� LQ�
WUDQVLW�DQG�UHJLRQDO�URDGV��09�&OLPDWH������'3�������S�����DQG�����09�5*6�������S������7/�
������� 0HWUR� 9DQFRXYHU� FDQ� ZRUN� ZLWK� PXQLFLSDOLWLHV� WKURXJK� WKH� 5HJLRQDO� /DQG� 8VH�
'HVLJQDWLRQ�0DS�ZKLFK�LV�SDUW�RI�WKH�5*6��09�5*6�������S�������:LWKLQ�WKHLU�5HJLRQDO�&RQWH[W�
6WDWHPHQW��PXQLFLSDOLWLHV�KDYH�WR�LQWHUSUHW�WKH�5HJLRQDO�/DQG�8VH�'HVLJQDWLRQ�0DS�IRU�WKHLU�
RZQ�2IILFLDO�&RPPXQLW\�3ODQ�DQG�LGHQWLI\�WKH�8UEDQ�&RQWDLQPHQW�%RXQGDU\��)UHTXHQW�7UDQVLW�
'HYHORSPHQW�$UHDV�DQG�8UEDQ�&HQWHUV��09�5*6�������S������)XUWKHUPRUH��0HWUR�9DQFRXYHU�
GRHV�KDYH�GLUHFW�DXWKRULW\�RYHU�VHZHU�DQG�ZDWHU�H[WHQVLRQV�� WKHUHIRUH� LQ� LPSOHPHQWLQJ� WKH�
5*6� WKH\� GR� ³QRW� DOORZ� FRQQHFWLRQV� WR� UHJLRQDO� VHZHUDJH� VHUYLFHV� WR� ODQGV� ZLWK� D� 5XUDO��
$JULFXOWXUDO� RU� &RQVHUYDWLRQ� DQG� 5HFUHDWLRQ� UHJLRQDO� ODQG� XVH� GHVLJQDWLRQ´� ZLWK� D� IHZ�
H[FHSWLRQV��09�5*6�������S��������
0HWUR�9DQFRXYHU�ZRUNV�ZLWK�7UDQV/LQN�WKURXJK�WKH�DXWKRUL]DWLRQ�RI�IHGHUDO�JDV�WD[�IXQGV�DQG�
E\�FRPPHQWLQJ�RQ�7UDQV/LQN¶V�WUDQVSRUWDWLRQ�SODQV��09�5*6�������S������09�)*7�������SS��
)*7�����%XW�RYHUDOO�7UDQV/LQN�KDV�D�PXOWLWXGH�RI�IXQGLQJ�VRXUFHV�LQFOXGLQJ�SURSHUW\�WD[HV��IXHO�
WD[��FKDUJHV�DQG�IHHV��DQG�D�WD[�RQ�SDUNLQJ�ULJKWV��3DUW���RI�7UDQV/LQN�$FW���7UDQV/LQN�ZRUNV�
WRZDUG�LQWHJUDWLQJ�ODQG�XVH�DQG�WUDQVSRUWDWLRQ�GHFLVLRQV�DQG�UHIHUHQFHV�FOLPDWH�REMHFWLYHV�DW�
WKH�0HWUR�9DQFRXYHU�DQG�VWDWH� OHYHO�ZLWKRXW�VHWWLQJ�RXW� LWV�RZQ�FOLPDWH�REMHFWLYHV��7/�576�
������S�������DQG������7KH�SHUIRUPDQFH�PHDVXUHV��KHDGOLQH�WDUJHWV��RI�WKH�DJHQF\�DUH�WR�PDNH�
³LW� SRVVLEOH� WR�PDNH� KDOI� RI� DOO� WULSV� E\�ZDONLQJ�� F\FOLQJ� DQG� WUDQVLW�� DQG� >«@� WR� UHGXFH� WKH�
GLVWDQFHV�SHRSOH�GULYH�E\�RQH�WKLUG´��7/�576�������S�������
�

���� ,PSOHPHQWDWLRQ�DW�3XJHW�6RXQG�5HJLRQDO�&RXQFLO�
³7KH�UHJLRQ�ZLOO�IRFXV�JURZWK�ZLWKLQ�DOUHDG\�XUEDQL]HG�DUHDV�WR�FUHDWH�ZDONDEOH��FRPSDFW��DQG�

WUDQVLW�RULHQWHG�FRPPXQLWLHV�WKDW�PDLQWDLQ�XQLTXH�ORFDO�FKDUDFWHU��>«@�5XUDO�DQG�QDWXUDO�UHVRXUFH�
ODQGV�ZLOO�FRQWLQXH�WR�EH�SHUPDQHQW�DQG�YLWDO�SDUWV�RI�WKH�UHJLRQ�´��365&�9LVLRQ�������S��[L��

)RU� LPSOHPHQWDWLRQ��365&� UHOLHV� RQ� FRPPXQLWLHV�� FRXQWLHV�� DQG�6RXQG�7UDQVLW� �WKH� WUDQVLW�
SURYLGHU� LQ� WKH� UHJLRQ��� 365&� YROXQWDULO\� VHW� XS� D� FHUWLILFDWLRQ� SURFHVV� IRU� FRXQW\� DQG�
FRPPXQLW\� FRPSUHKHQVLYH� SODQV� WKDW� JR� EH\RQG� WKH� FRQIRUPLW\� UHTXLUHPHQWV� RI� VWDWH� ODZ�
�365&� ±� 3ODQ� 5HYLHZ� ������ S�� Y��� %\� VWDWH� ODZ�� 365&� FDQ� FHUWLI\� LI� WKH� WUDQVSRUWDWLRQ�
FRPSRQHQW�RI�ORFDO�SODQV�LV�FRQVLVWHQW�ZLWK�WKH�UHJLRQDO�WUDQVSRUWDWLRQ�SODQ��5&:�������������
%DVHG�RQ�DQ�LQWHUQDO�DJHQF\�SROLF\��365&�FDQ�DOVR�FHUWLI\�FRXQW\ZLGH�SODQQLQJ�SROLFLHV�ZKLFK�
DUH�XVXDOO\�GHYHORSHG�E\�WKH�FRXQWLHV�LQ�FRRSHUDWLRQ�ZLWK�FRPPXQLWLHV�EXW�WKDW�GR�QRW�DOWHU�WKH�
ODQG�XVH�SRZHUV�RI�FRPPXQLWLHV� �365&�±�3ROLF\�������S�� ���365&¶V� ,QWHUORFDO�$JUHHPHQW�
������S����I���5&:������$�������7R�HVWDEOLVK� WKH�FRQVLVWHQF\�RI�FRXQW\ZLGH�SROLFLHV�� ORFDO�
FRPSUHKHQVLYH� SODQV� DQG� 9LVLRQ� ������ 365&� VHW� XS� WKHLU� RZQ� SURFHGXUHV� HQJDJLQJ�
FRPPXQLWLHV�HDUO\� LQ� WKHLU�SODQQLQJ�SURFHVV��365&�3ODQ�5HYLHZ�������S�� LY��:$&��������
������2QO\�MXULVGLFWLRQV�ZLWK�FHUWLILHG�SODQV�DUH�HOLJLEOH�WR�DSSO\�IRU�IXQGLQJ�IRU�WUDQVSRUWDWLRQ�
SURMHFWV��365&�9LVLRQ�������SS����I���
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�

$GGLWLRQDOO\��365&�FDQ�XVH�LWV�SRZHUV�LQ�WKH�WUDQVSRUWDWLRQ�VHFWRU�E\�SULRULWL]LQJ�LQYHVWPHQW�LQ�
SHGHVWULDQ��ELF\FOH�DQG�WUDQVLW�RULHQWHG�IDFLOLWLHV�LQ�XUEDQL]HG�DUHD��365&�9LVLRQ������*RDOV�
033�7����WR����DQG�033�(1����DQG����RQ�SS�����DQG������)RU�WKH�LPSOHPHQWDWLRQ�RI�WKH�ORQJ�
UDQJH�WUDQVSRUWDWLRQ�SODQ��365&�VHOHFWV�SURMHFWV�SURSRVHG�E\�ORFDO�JRYHUQPHQWV�IRU�IXQGLQJ�
DQG�DGGV�WKH�VHOHFWHG�SURMHFWV�WR�WKH�7UDQVSRUWDWLRQ�,PSURYHPHQW�3URJUDP��86&����6HF�������
)XUWKHUPRUH�� 365&� HQJDJHG� LWV� FRPPXQLWLHV� DQG� 6RXQG� 7UDQVLW� LQ� WKH� *URZLQJ� 7UDQVLW�
&RPPXQLWLHV�HIIRUW��7KLV�ZDV�D���\HDU�SODQQLQJ�HIIRUW�IXQGHG�XQGHU�WKH�2EDPD�DGPLQLVWUDWLRQ¶V�
6XVWDLQDEOH�&RPPXQLWLHV�,QLWLDWLYH�WKDW�FUHDWHG�D�WUDQVLW�RULHQWHG�GHYHORSPHQW�VWUDWHJ\�IRU�WKH�
UHJLRQ�� LGHQWLILHG� QHZ�FRUULGRUV� DQG� VWDWLRQV�� DQG� LGHQWLILHG� ODQG�XVH� FKDQJHV� �365&�*7&�
�������&RPPXQLWLHV�DUH�FRPPLWWHG�WR�LPSOHPHQWLQJ�WKH�*URZLQJ�7UDQVLW�&RPPXQLWLHV�HIIRUW�
WKURXJK� WKH� 5HJLRQDO� &RPSDFW� ±� D� YROXQWDU\� PHPRUDQGXP� RI� XQGHUVWDQGLQJ� DPRQJ�
SDUWLFLSDWLQJ� FRPPXQLWLHV�� $V� SDUW� RI� LPSOHPHQWLQJ� *URZLQJ� 7UDQVLW� &RPPXQLWLHV�� 6RXQG�
7UDQVLW� ZLOO� EXLOG� ��� PLOHV� RI� QHZ� UDLO� EHWZHHQ� ����� DQG� ������ )XQGLQJ� IRU� WKH� QHZ� UDLO�
FRQVWUXFWLRQ�ZDV�DSSURYHG�E\�YRWHUV� LQ������ZKR�DJUHHG� WR�D�VOLJKW� LQFUHDVH� LQ� VDOHV�DQG�
SURSHUW\�WD[HV��6RXQG�7UDQVLW��������)XUWKHUPRUH��6RXQG�7UDQVLW�DOVR�KDV�WKH�7UDQVLW�2ULHQWHG�
'HYHORSPHQW� 3URJUDP�ZKLFK� FRRUGLQDWHV� WKH� GHYHORSPHQW� RI� ODQG� QHDU� WUDQVLW� VWDWLRQV� RQ�
6RXQG�7UDQVLW�RZQHG�ODQG�ZLWK�FRPPXQLW\�]RQHG�ODQG���
�

���� ,PSOHPHQWDWLRQ�DW�9HUEDQG�5HJLRQ�6WXWWJDUW��
³7KH�UHJLRQDO�SODQ�LV�D�NH\�PHFKDQLVP�WR�SURWHFW�RSHQ�VSDFHV�WR�EULQJ�IUHVK�DLU�LQWR�WKH�FRPPXQLWLHV���

WR�IRVWHU�FRPSDFW�XUEDQ�GHYHORSPHQW�DORQJ�WUDQVLW�FRUULGRUV�DQG�WR�LGHQWLI\�ZLQG�HQHUJ\�VLWHV´��
�RZQ�WUDQVODWLRQ��956�.OLPDDWODV�������S����DQG�������

956�RSHUDWHV�ZLWKLQ�WKH�5DXPRUGQXQJVJHVHW]��)HGHUDO�6SDWLDO�3ODQQLQJ�/DZ��ZKLFK�VWUHVVHV�
WKH�LPSRUWDQFH�RI�SUHVHUYLQJ�RSHQ�VSDFHV�DQG�FRQFHQWUDWLQJ�GHYHORSPHQW�LQ�XUEDQ�DQG�UXUDO�
FHQWHUV��52*�������������)URP�WKH�VWDWH� OHYHO� WKH�UHJLRQDO�SODQQLQJ�RUJDQL]DWLRQ� LV�FKDUJHG�
ZLWK�WZR�WDVNV�UHJDUGLQJ�FOLPDWH�PLWLJDWLRQ��WR�LQFUHDVH�ZLQG�HQHUJ\�SURGXFWLRQ��UHVHUYH�ODQG�
IRU�ZLQG�HQHUJ\��DQG�WR�KHOS�IRVWHU�FRPSDFW�XUEDQ�SDWWHUQV�WKDW�UHGXFH�907��%:�,(..�������
S��������7KH� LPSOHPHQWDWLRQ�RI� UHJLRQDO�SODQV� LV�D�FROODERUDWLYH�SURFHVV�EHWZHHQ�VWDWH�UXQ�
VHFWRUDO� DJHQFLHV�� WKH� UHJLRQDO� SODQQLQJ� RUJDQL]DWLRQ�� DQG� ORFDO� FRPPXQLWLHV�� 7KH�
*HJHQVWURPSULQ]LS� LV�VXSSRVHG�WR�DFKLHYH�D�EDODQFH�RI�VWDWHZLGH�DQG�ORFDO�LQWHUHVWV��52*�
��������:KLOH�LW� LV�PDQGDWRU\�����$EV����52*��IRU�VHFWRUDO�DJHQFLHV�WR�FRPSO\�ZLWK�UHJLRQDO�
DQG�VWDWH�ZLGH�SODQV�� WKHUH�DUH�SURFHGXUHV�IRU�YDULDQFHV�EHFDXVH�VHFWRUDO�SODQV��DQG� ORFDO�
]RQLQJ�FRGHV��GR�KDYH�VWURQJ�DXWRQRP\�LQ�WKH�*HUPDQ�FRQVWLWXWLRQ��$UW�����**��FRQVWLWXWLRQ���
VHH�DOVR�)�UVW��������S����I������DQG�����52*���7KHUHIRUH�ZKHQ�SUHSDULQJ�PRUH�GHWDLOHG�SODQV�
OLNH� )OlFKHQQXW]XQJVSOlQH� DQG� WUDQVSRUWDWLRQ� VWXGLHV�� WKHUH� LV� DQ� H[WHQVLYH� VHW� RI� OHJDOO\�
GHILQHG�SURFHGXUHV� WR�HQVXUH�FRRUGLQDWLRQ�DFURVV� OHYHOV�DQG�VHFWRUV�RI� JRYHUQPHQW� �)�UVW�
������S��������$�FRUH�FRQFHUQ�LV�WR�PDNH�GHFLVLRQV�WKDW�EDODQFH�WKH�YDULRXV�LQWHUHVWV�RI�XVLQJ�
VSDFH� LQ� D�ZD\� WKDW�ZLOO� EHWWHU� WKH� UHJLRQ� RYHUDOO��&RRUGLQDWLRQ� LV�PDQGDWRU\� DFURVV� OHYHOV�
�YHUWLFDO��DQG�VHFWRUV��KRUL]RQWDO��RI�JRYHUQPHQW��
([SDQGLQJ� WKH� WUDQVLW� QHWZRUN�KDV�EHHQ�DQ� LVVXH� LQ� WKH�6WXWWJDUW� UHJLRQ�VLQFH������ �956�
9HUNHKUVSODQ�������S�������,Q�DQ�HIIRUW�WR�LQFUHDVH�WUDQVLW�ULGHUVKLS�E\�����E\�������WKH�VWDWH�
JRYHUQPHQW��956��FRXQW\�JRYHUQPHQWV�DQG�WKH�FLW\�RI�6WXWWJDUW� IRUPHG�WKH�³g319�±�3DNW´�
�WUDQVLW�DOOLDQFH��LQ�������%:�g319�3DNW��������7KH�HIIRUWV�SULPDULO\�IRFXV�RQ�LQFUHDVLQJ�WKH�
VHUYLFH�DQG�UHOLDELOLW\�RI� WKH�H[LVWLQJ� OLQHV��DGGLQJ�SDUN�DQG�ULGH�VWDWLRQV��DQG� LPSURYLQJ�WKH�
PXOWL�PRGDO� LQIUDVWUXFWXUH� RI� WKH� ODVW� PLOH� RI� JHWWLQJ� WR� DQG� IURP� WKH� WUDLQ� VWDWLRQV�� 7KH�
WUDQVSRUWDWLRQ�SODQ�DOVR�VWUHVVHV�WKH�QHHG�WR�PRUH�ULJRURXVO\�DOLJQ�GHYHORSHG�ODQG�ZLWK�H[LVWLQJ�
LQIUDVWUXFWXUH�DQG�WR�LQFUHDVH�GHQVLW\�DQG�PL[�RI�XVHV�DORQJ�H[LVWLQJ�WUDQVLW�FRUULGRUV��956�
9HUNHKUVSODQ�������S�������7R� LGHQWLI\�IXWXUH�WUDQVSRUWDWLRQ�SURMHFWV�� WKH� WUDQVSRUWDWLRQ�SODQ�
DVVHVVHV� WKH�HPLVVLRQV�RI����SRWHQWLDO�VFHQDULRV� IRU� WKH�GHYHORSPHQW�RI� WKH� WUDQVSRUWDWLRQ�
V\VWHP��956�9HUNHKUVSODQ�������S�������7KH�LPSOHPHQWDWLRQ�RI�WKH�SURMHFW�LV�WKH�UHVSRQVLELOLW\�
RI�'HXWVFKH�%DKQ�$*�DQG�6WXWWJDUWHU�6WUD�HQEDKQ�$*��
�
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�� ,PSOHPHQWDWLRQ�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�IRU�UHJLRQDO�SODQQLQJ�RUJDQL]DWLRQV
:KHQ�LW�FRPHV�WR�LPSOHPHQWDWLRQ�RI�XUEDQ�FRQWDLQPHQW�DQG�WUDQVLW�RULHQWHG�GHYHORSPHQW�WR�
UHGXFH�*+*�HPLVVLRQV��DOO�WKUHH�UHJLRQDO�DJHQFLHV�UHO\�RQ�WKH�ODQG�XVH�DQG�]RQLQJ�SRZHUV�RI�
ORFDO�JRYHUQPHQWV�DQG�WUDQVLW�RSHUDWRUV�IRU� WUDQVLW�H[SDQVLRQV��:KLOH�956�DQG�365&�KDYH�
FRQWURO�RYHU�WUDQVSRUWDWLRQ�SODQQLQJ��0HWUR�9DQFRXYHU�DOPRVW�HQWLUHO\�GHSHQGV�RQ�7UDQV/LQN�
IRU�SODQQLQJ�DQG�LPSOHPHQWDWLRQ��)RU�0HWUR�9DQFRXYHU��WKHUH�LV�QR�KRUL]RQWDO��DFURVV�VHFWRUV��
LQWHJUDWLRQ�RI�GHFLVLRQ�PDNLQJ� IRU�JURZWK�PDQDJHPHQW�DQG� WUDQVSRUWDWLRQ��956�DQG�365&�
KDYH�WKH�DELOLW\�WR�FRRUGLQDWH�ERWK�VHFWRUV�EDVHG�RQ�VWDWH�ODZ��
,Q�WKH�ODQG�XVH�VHFWRU��0HWUR�9DQFRXYHU�SXUVXHV�DQ�LQWHUDFWLYH�SODQQLQJ�SURFHVV��EDVHG�RQ�
VWDWH�ODZ��DQG�956�SXUVXHV�WKH�*HJHQVWURPSULQ]LS�HQVXULQJ�SURFHGXUDO�FRRUGLQDWLRQ��EDVHG�
RQ�IHGHUDO�DQG�VWDWH�ODZ���0HWUR�9DQFRXYHU�FDQ�QHJRWLDWH�ZLWK�FRPPXQLWLHV�RQ�ODQG�XVH�LVVXHV�
WKURXJK� WKH� LQWHUDFWLYH� SODQQLQJ� SURFHVV� ZKLFK� PDNHV� FRRUGLQDWLRQ� PDQGDWRU\� �YHUWLFDOO\�
LQWHJUDWHG��� 956� KDV� WKH� DELOLW\� WR� HQJDJH� LQ� LPSOHPHQWDWLRQ� SURFHGXUHV� ZLWK� VWDWHZLGH�
VHFWRUDO� DJHQFLHV� DQG� ORFDO� FRPPXQLWLHV� EDVHG� RQ� IHGHUDO� DQG� VWDWH� ODZ�� &RRUGLQDWLRQ� LV�
PDQGDWRU\�DFURVV�VHFWRUV�DQG� OHYHOV�RI�JRYHUQPHQW��*HJHQVWURPSULQ]LS��52*���������%RWK�
V\VWHPV�DUH� GHVLJQHG� WR� HQVXUH� FRQVLVWHQF\� RI�JRDOV� DQG�HIIRUWV� DFURVV� GLIIHUHQW� OHYHOV�RI�
JRYHUQPHQW��,Q�ERWK�LQVWDQFHV��VWDWH�ODZV�DUH�GHVLJQHG�WR�KHOS�UHVROYH�FRQIOLFWV�EHWZHHQ�OHYHOV�
RI�JRYHUQPHQWV�DQG� WR�EDODQFH�GLIIHUHQW� LQWHUHVWV� WKURXJK�D�VHW�RI� SUHGHILQHG�FROODERUDWLRQ�
SURFHGXUHV��7KHUHIRUH��ERWK�V\VWHPV�KDYH�PDQGDWRU\�YHUWLFDO��DFURVV�OHYHOV�RI�JRYHUQPHQW��
LQWHJUDWLRQ�RI�GHFLVLRQ�PDNLQJ��
)RU�365&� LQ�6HDWWOH��GHFLVLRQ�PDNLQJ� LV�YROXQWDULO\� LQWHJUDWHG� IRU�JURZWK�PDQDJHPHQW�DQG�
PDQGDWRU\� IRU� WUDQVSRUWDWLRQ�� $V� WKH� 032�� WKH� SODQQLQJ� SURFHVV� KDV� WR� EH� FROODERUDWLYH��
FRPSUHKHQVLYH��DQG�FRQWLQXRXV��$OVR�UHIHUUHG�WR�DV�WKH��&�3URFHVV���86&����6HF�����F�������
%DVHG� RQ� VWDWH� ODZ�� WKH� UHJLRQDO� FHUWLILFDWLRQ� SURFHVV� RI� ORFDO� DQG� FRXQW\ZLGH� SODQV� LV�
PDQGDWRU\�IRU�WKH�WUDQVSRUWDWLRQ�FRPSRQHQW�EXW�QRW�IRU�WKH�ODQG�XVH�FRPSRQHQWV��+RZHYHU��
365&� KDV� YROXQWDULO\� VHW� XS� D� FHUWLILFDWLRQ� SURFHVV� WKDW� DOVR� FRYHUV� JURZWK� PDQDJHPHQW�
DVSHFWV��7KLV�PDNHV�YHUWLFDO�FRRUGLQDWLRQ�RQ�JURZWK�PDQDJHPHQW�YROXQWDU\��,I�WKH�FHUWLILFDWLRQ�
SURFHVV� LV� EDVHG� RQ� PXQLFLSDOLWLHV� JLYLQJ� WKH� 032� WKHVH� ULJKWV�� WKHUH� PD\� EH� D� UHYHUVH�
LQFHQWLYH�IRU�WKH�032�WR�VWURQJO\�HQIRUFH�FRPSOLDQFH��
2YHUDOO�� LQ�WKH�6HDWWOH�UHJLRQ�WKH�UHJLRQDO�OHYHO�KDV�EHHQ�YHU\�LQYHQWLYH�ZLWK�LPSOHPHQWDWLRQ�
WRROV�VXFK�DV� WKH�5HJLRQDO�&RPSDFW�� WKH�3ODQ�5HYLHZ�3URFHVV��DQG� WKH� WD[� OHY\� IRU� WUDQVLW�
IXQGLQJ��,Q�D�ZD\��WKH�ODFN�RI�VWDWH�VXSSRUW��UHTXLUHV�EURDGHU�H[SHUWLVH�DQG�FDSDFLWLHV�DW�WKH�
UHJLRQDO� DQG� ORFDO� OHYHO�� LQFOXGLQJ� SURFHGXUDO� �DGPLQLVWUDWLYH��� WD[�� DQG� OHJDO� LQ� DGGLWLRQ� WR�
VSDWLDO�SODQQLQJ�DQG�WUDQVSRUWDWLRQ�QHHGV��7KHUHIRUH��D�NH\�GLIIHUHQFH�IRU� LPSOHPHQWDWLRQ� LV�
WKH�DGGLWLRQDOO\�UHTXLUHG�FDSDFLWLHV�DW�WKH�UHJLRQDO�OHYHO��)XUWKHUPRUH��GLIIHUHQFHV�DUH�WKH�VWDWH�
VXSSRUW�IRU�VSDWLDO�FOLPDWH�PLWLJDWLRQ�DFWLRQV��DV�ZHOO�DV�OHJLVODWLYH�FRRUGLQDWLRQ�UHTXLUHPHQWV�
DFURVV� OHYHOV� RI� JRYHUQPHQW� �YHUWLFDO� LQWHJUDWLRQ�� DQG� DFURVV� VHFWRUV�� VFDOHV� �KRUL]RQWDO�
LQWHJUDWLRQ���

�� &RQFOXVLRQ
7KLV�SDSHU� UHYLHZHG� WKH� FRPPLWPHQW�DQG�FDSDFLWLHV� WR� LPSOHPHQW� FOLPDWH� IULHQGO\� UHJLRQDO
GHYHORSPHQW�DQG�PRELOLW\�SDWWHUQV�DW�WKH�UHJLRQDO� OHYHO� LQ�6HDWWOH��9DQFRXYHU�DQG�6WXWWJDUW�
:KLOH� 9DQFRXYHU� DQG� 6WXWWJDUW� KDYH� QDWLRQDO� DQG� VWDWH� VXSSRUW� IRU� FOLPDWH� DFWLRQ�� WKH
LQVWLWXWLRQDO�VWUXFWXUHV�LQ�WKH�8QLWHG�6WDWHV�OHDYH�PHWURSROLWDQ�UHJLRQV�WR�WDNH�PRVWO\�YROXQWDU\
DFWLRQV��,Q�DQ�HIIRUW�WR�UHGXFH�HPLVVLRQV��DOO�WKUHH�UHJLRQV�DUH�FRPPLWWHG�WR�VSDWLDO�GHYHORSPHQW
SDWWHUQV�WKDW�SURWHFW�RSHQ�VSDFH�DQG�IRFXV�JURZWK�LQ�PL[HG�XVH�FHQWHUV�DORQJ�WUDQVLW�FRUULGRUV�
KRZHYHU��WKH�LPSOHPHQWDWLRQ�RI�WKHVH�SDWWHUQV�IROORZ�GLIIHUHQW�SDWKZD\V�

,Q�*HUPDQ\�FRRUGLQDWLRQ�RQ�LPSOHPHQWDWLRQ�LV�PDQGDWRU\��OHJDOO\�GHILQHG�SURFHGXUHV��DFURVV�
VHFWRUV�DQG�OHYHOV�RI�JRYHUQPHQW��LQ�%ULWLVK�&ROXPELD�FRRUGLQDWLRQ�LV�PDQGDWRU\�DFURVV�OHYHOV�
RI�JRYHUQPHQW��LQ�WKH�86�FRRUGLQDWLRQ�LV�YROXQWDU\��UHJLRQDO�SROLF\�GHILQHG�SURFHGXUHV��DFURVV�
VHFWRUV�DQG�OHYHOV��H[FHSW�IRU�WKH�WUDQVSRUWDWLRQ�VHFWRU��7KHUH�LV�D�QHHG�WR�IXUWKHU�VWXG\�WKH�
DFWXDO� FRRUGLQDWLRQ� DQG� LPSOHPHQWDWLRQ� RI� XUEDQ� FRQWDLQPHQW� DQG� WUDQVLW�RULHQWHG�
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�

GHYHORSPHQW� LQ� HDFK� UHJLRQ� WR� IXOO\� JUDVS� WKH� UHOHYDQFH� RI� WKH� VWDWH� SODQQLQJ� V\VWHP��
)XUWKHUPRUH��WKHUH�QHHGV�WR�EH�PRUH�UHVHDUFK�WR�XQGHUVWDQG�LI�WKH�FOLPDWH�GLVFRXUVH�KDV�OHG�
WR�V\VWHPDWLF�FKDQJHV� LQ� WKH�SODQQLQJ�V\VWHP�RU� LI�FOLPDWH�PLWLJDWLRQ�HIIRUWV�EHQHILWHG� IURP�
H[LVWLQJ�V\VWHPV��)XUWKHUPRUH��WKH�XQGHUSLQQLQJ�FXOWXUDO�FRQWH[W�RI�WKH�SODQQLQJ�V\VWHP�QHHGV�
WR� EH� H[DPLQHG� WR� XQGHUVWDQG� WKH� GLIIHUHQFHV� LQ� RXWFRPHV�� 8QGHUVWDQGLQJ� SRWHQWLDOV� DQG�
FKDOOHQJHV�DW� WKH�UHJLRQDO� OHYHO�PD\�KHOS� LPSURYH�FRQGLWLRQV� IRU�PRUH�FROODERUDWLYH�FOLPDWH�
DFWLRQV�DFURVV�VHFWRUV�DQG�OHYHOV�RI�JRYHUQPHQW�DV�SDUW�RI�D�PXOWL�OHYHO�FOLPDWH�JRYHUQDQFH�
UHIRUPV��
�
$FNQRZOHGJHPHQWV�
,�ZRXOG�OLNH�WR�RIIHU�P\�VSHFLDO�WKDQNV�WR�3URI��'U��,QJ��-|UJ�.QLHOLQJ��+DIHQ&LW\�8QLYHUVLW\��IRU�
KLV�YDOXDEOH�DQG�FRQVWUXFWLYH�VXJJHVWLRQV��,�ZRXOG�OLNH�WR�H[SUHVV�P\�YHU\�VLQFHUH�
DSSUHFLDWLRQ�WR�'U��0DGLQD�-XQXVVRYD��8QLYHUVLW\�RI�&HQWUDO�$VLD��IRU�FRPPHQWV�WKDW�JUHDWO\�
LPSURYHG�WKH�PDQXVFULSW��

5HIHUHQFHV�
%DQLVWHU��'��	�-LOOLDQ��$���������7UDQVSRUW�3ROLFLHV�DQG�&OLPDWH�&KDQJH��LQ�6��'DYRXGL��-��&UDZIRUG�	�
$��0HKPRRG��(GV���3ODQQLQJ�IRU�&OLPDWH�&KDQJH���6WUDWHJLHV�IRU�0LWLJDWLRQ�DQG�$GDSWDWLRQ�IRU�6SDWLDO�
3ODQQHUV��/RQGRQ�	�6WHUOLQJ��9$��(DUWKVFDQ��

%&���%ULWLVK�&ROXPELD�
%&�&$3�������&OLPDWH�/HDGHUVKLS�3ODQ��YLHZHG�0D\����������IURP�
KWWSV���FOLPDWH�JRY�EF�FD�DSS�XSORDGV�VLWHV����������������B&/3B%RRNOHWBZHE�SGI�

%&�&6&'�����D��%&�&OLPDWH�$FWLRQ�&KDUWHU��YLHZHG�0D\����������IURP�KWWSV���ZZZ�WRRONLW�EF�FD�%&�&OLPDWH�$FWLRQ�
&KDUWHU�

%&�&6&'�����E��&OLPDWH�$FWLRQ�5HYHQXH�,QFHQWLYH�3URJUDP��YLHZHG�0D\����������IURP�
KWWSV���ZZZ��JRY�EF�FD�JRY�FRQWHQW�JRYHUQPHQWV�ORFDO�JRYHUQPHQWV�JUDQWV�WUDQVIHUV�FOLPDWH�DFWLRQ�UHYHQXH�
LQFHQWLYH�SURJUDP�FDULS��

%&�%LOO����±�������%LOO����±������±�*UHHQKRXVH�*DV�5HGXFWLRQ�7DUJHWV����WK�3DUOLDPHQW���UG�6HVVLRQ��ILUVW�UHDGLQJ��
YLHZHG�0D\����������IURP�KWWSV���ZZZ�OHJ�EF�FD�SDJHV�EFODVV�
OHJDF\�DVS[��FRQWHQW�OHJDF\�ZHE���WK�UG��VWBUHDG�JRY�����KWP��

%&�/RFDO�*RYHUQPHQW�$FW�������YLHZHG�-XO\���������IURP�
KWWS���ZZZ�EFODZV�FD�FLYL[�GRFXPHQW�LG�OF�VWDWUHJ�U�����B���

%&�9DQFRXYHU�&KDUWHU�������YLHZHG�-XO\���������IURP�KWWS���ZZZ�EFODZV�FD�FLYL[�GRFXPHQW�LG�OF�VWDWUHJ�YDQFKB���

%&�5*6�*XLGH�������5HJLRQDO�*URZWK�6WUDWHJ\�±�$Q�([SODQDWRU\�*XLGH��0LQLVWU\�RI�&RPPXQLW\�6HUYLFHV��YLHZHG�
0D\����������IURP�KWWS���ZZZ�FVFG�JRY�EF�FD�OJG�LQWHUJRYBUHODWLRQV�OLEUDU\��
5*6B([SODQDWRU\B*XLGHB�����SGI�

%RVZHOO��0�5���*UHYH��$�,���	�6HDOH��7�/���������/RFDO�&OLPDWH�$FWLRQ�3ODQQLQJ��:DVKLQJWRQ��'�&���
,VODQG�3UHVV��

%UXQQHQJUlEHU��$���������0XOWL�/HYHO�&OLPDWH�*RYHUQDQFH��6WUDWHJLF�6HOHFWLYLWLHV�LQ�,QWHUQDWLRQDO�
3ROLWLFV��LQ�-��.QLHOLQJ	�:��/HDO�)LOKR��(GV���&OLPDWH�&KDQJH�*RYHUQDQFH��6HULHV�&OLPDWH�&KDQJH�
0DQDJHPHQW��SS����������+HLGHOEHUJ��6SULQJHU��

%:���%DGHQ�:�UWWHPEHUJ�
%:�,(..�������,QWHJULHUWHV�(QHUJLH��XQG�.OLPDVFKXW]NRQ]HSW�%DGHQ�:�UWWHPEHUJ��,(..���YLHZHG�-XQH����������
IURP�KWWSV���XP�EDGHQ�ZXHUWWHPEHUJ�GH�ILOHDGPLQ�UHGDNWLRQ�P�
XP�LQWHUQ�'DWHLHQ�'RNXPHQWH��B3UHVVHBXQGB6HUYLFH�3XEOLNDWLRQHQ�.OLPD�������B,(..�SGI�

%:�.($�������5HJLRQDOH�(QHUJLHDJHQWXUHQ�LQ�%DGHQ�:�UWWHPEHUJ��.OLPDVFKXW]��XQG�(QHUJLHDJHQWXU�%DGHQ�
:�UWWHPEHUJ�*PE+��YLHZHG�-XQH����������IURP�KWWSV���ZZZ�NHD�EZ�GH�VHUYLFH�HQHUJLHDJHQWXUHQ�UHJLRQDOH�
DJHQWXUHQ��

%:�'UXFNVDFKH���������±�������'UXFNVDFKH����������*HVHW]HVEHVFKOXVV�GHV�/DQGWDJV��*HVHW]�]XU�)|UGHUXQJ�GHV�
.OLPDVFKXW]HV�LQ�%DGHQ�:�UWWHPEHUJ��/DQGWDJ�YRQ�%DGHQ�:�UWWHPEHUJ������:DKOSHULRGH��YLHZHG�-XQH����������
IURP�KWWSV���XP�EDGHQ�ZXHUWWHPEHUJ�GH�ILOHDGPLQ�UHGDNWLRQ�P�
XP�LQWHUQ�'DWHLHQ�'RNXPHQWH��B.OLPD�.OLPDVFKXW]�.OLPDVFKXW]JHVHW]�*HVHW]HVEHVFKOXVVB.OLPDVFKXW]JHVHW]�SGI�

%:�g319�3DNW�������g319�3DNW�I�U�GLH�5HJLRQ�6WXWWJDUW��0LQLVWHULXP�I�U�9HUNHKU�%DGHQ�:�UWWHPEHUJ��YLHZHG�-XQH�
���������IURP�KWWSV���YP�EDGHQ�ZXHUWWHPEHUJ�GH�GH�PRELOLWDHW�YHUNHKU�EXV�XQG�EDKQ�RHSQY�SDNW�VWXWWJDUW��
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',)8��ā'HXWVFKHV�,QVWLWXWH�I�U�8UEDQLVWLN��������(G���.OLPDVFKXW]�LQ�.RPPXQHQ��3UD[LVOHLWIDGHQ��
YLHZHG�$SULO����������IURP�KWWS���ZZZ�OHLWIDGHQ�NRPPXQDOHU�
NOLPDVFKXW]�GH�VLWHV�OHLWIDGHQ�NRPPXQDOHU�NOLPDVFKXW]�GH�ILOHV�SGI�NOLPDVFKXW]OHLWIDGHQ�SGI�

)U|KOLFK��-���	.QLHOLQJ��-���������&RQFHSWXDOL]LQJ�&OLPDWH�&KDQJH�*RYHUQDQFH��LQ�-��.QLHOLQJ�	�:��
/HDO�)LOKR��(GV���&OLPDWH�&KDQJH�*RYHUQDQFH��6HULHV�&OLPDWH�&KDQJH�0DQDJHPHQW��+HLGHOEHUJ��
6SULQJHU��SS���������

)�UVW��'���������5DXPSODQXQJ�±�+HUDXVIRUGHUXQJHQ�GHV�GHXWVFKHQ�,QVWLWXWLRQHQV\VWHPV�>6SDWLDO�
SODQQLQJ�±�FKDOOHQJHV�RI�WKH�*HUPDQ�LQVWLWXWLRQV@��'HWPROG��9HUODJ�'RURWKHD�5RKQ��

*���*HUPDQ\�
*�%9:3������±�������%XQGHVYHUNHKUVZHJHSODQ�������)HGHUDO�PLQLVWU\�RI�WUDQVSRUW�DQG�GLJLWDO�LQIUDVWUXFWXUH��YLHZHG
-XQH����������IURP�KWWS���ZZZ�EPYL�GH�'(�7KHPHQ�0RELOLWDHW�
,QIUDVWUXNWXUSODQXQJ�,QYHVWLWLRQHQ�%XQGHVYHUNHKUVZHJHSODQ������EXQGHVYHUNHKUVZHJHSODQ������KWPO

*���.OLPDVFKXW]�����E��$OOJHPHLQH�,QIRUPDWLRQHQ��=DKOHQ�XQG�)DNWHQ��)HGHUDO�0LQLVWU\�RI�WKH�(QYLURQPHQW��1DWXUH�
&RQVHUYDWLRQ�DQG�1XFOHDU�6DIHW\��YLHZHG�-XQH����������IURP�KWWSV���ZZZ�NOLPDVFKXW]�GH�]DKOHQ�XQG�IDNWHQ�

*� .OLPDVFKXW]SODQ������±�������.OLPDVFKXW]SODQ��������.OLPDVFKXW]SROLWLVFKH�*UXQGVlW]H�XQG�=LHOH�GHU
%XQGHVUHJLHUXQJ��)HGHUDO�0LQLVWU\�RI�WKH�(QYLURQPHQW��1DWXUH�&RQVHUYDWLRQ�DQG�1XFOHDU�6DIHW\��YLHZHG�-XQH����
�����IURP�KWWSV���ZZZ�EPX�GH�ILOHDGPLQ�'DWHQB%08�
'RZQORDGB3')�.OLPDVFKXW]�NOLPDVFKXW]SODQB����BEI�SGI

*���.OLPDVFKXW]�LQ�=DKOHQ�������.OLPDVFKXW]�LQ�=DKOHQ�)DNWHQ��7UHQGV�XQG�,PSXOVH�GHXWVFKHU�.OLPDSROLWLN��)HGHUDO�
0LQLVWU\�RI�WKH�(QYLURQPHQW��1DWXUH�&RQVHUYDWLRQ�DQG�1XFOHDU�6DIHW\��YLHZHG�-XQH����������IURP�
KWWSV���ZZZ�EPX�GH�ILOHDGPLQ�'DWHQB%08�3RROV�%URVFKXHUHQ��
NOLPDVFKXW]BLQB]DKOHQB����BEI�SGI�

*R&���*RYHUQPHQW�RI�&DQDGD�
*R&�����D��3DQ�&DQDGLDQ�)UDPHZRUN�RQ�&OHDQ�*URZWK�DQG�&OLPDWH�&KDQJH��&DQDGD
V�SODQ�WR�DGGUHVV�FOLPDWH�
FKDQJH�DQG�JURZ�WKH�HFRQRP\��(QYLURQPHQW�DQG�&OLPDWH�&KDQJH�0LQLVWU\��YLHZHG�0D\����������IURP�
KWWS���SXEOLFDWLRQV�JF�FD�FROOHFWLRQV�FROOHFWLRQB�����HFFF�(Q�����������HQJ�SGI�

*R&�����E��)HGHUDO�DFWLRQV�IRU�D�FOHDQ�JURZWK�HFRQRP\��'HOLYHULQJ�RQ�WKH�3DQ�&DQDGLDQ�IUDPHZRUN�RQ�FOHDQ�JURZWK�
DQG�FOLPDWH�FKDQJH��YLHZHG�0D\����������IURP�KWWSV���ZZZ�FDQDGD�FD�FRQWHQW��
GDP�WKHPHV�HQYLURQPHQW�GRFXPHQWV�ZHDWKHU�����������HQ�SGI�

*RSSHO��.���������/DQGHVSODQXQJ�>VWDWH�SODQQLQJ@��LQ�$5/���$NDGHPLH�I�U�5DXPIRUVFKXQJ�XQG�
/DQGHVSODQXQJ��(G���+DQGZ|UWHUEXFK�GHU�5DXPSODQXQJ�'LFWLRQDU\�RI�6SDWLDO�3ODQQLQJ@��+DQQRYHU��
96%�9HUODJVVHUYLFH�%UDXQVFKZHLJ��SS�����������

*UHJRLUH��&KULVWLQH��������([HFXWLYH�2UGHU�������±�:DVKLQJWRQ¶V�OHDGHUVKLS�RQ�FOLPDWH�FKDQJH��
YLHZHG�0D\����������IURP�KWWS���JRYHUQRU�ZD�JRY�VLWHV�GHIDXOW�ILOHV�H[HBRUGHU�HRB������SGI�

*956��*HVHW]��EHU�GLH�(UULFKWXQJ�GHV�9HUEDQGV�5HJLRQ�6WXWWJDUW��*956��9RP����)HEUXDU�������
YLHZHG�-XQH����������IURP�KWWS���ZZZ�ODQGHVUHFKW�EZ�GH�MSRUWDO�"TXHOOH MOLQN	TXHU\ �
5HJ6WXWWJ*�%:	SVPO EVEDZXHSURG�SVPO	PD[ WUXH	DL] WUXH�

+HLQHQ��'���������&RPSDULQJ�SODQQLQJ�V\VWHPV�±�$�IUDPHZRUN�WR�DQDO\]H�KRZ�ODQG�XVH�DQG�VSDWLDO�
DFWLYLWLHV�DUH�JRYHUQHG��LQ�-��.QLHOLQJ��(G���:HJH�]XU�JUR�HQ�7UDQVIRUPDWLRQ��+HUDXVIRUGHUXQJHQ�I�U�
HLQH�QDFKKDOWLJH�6WDGW��XQG�5HJLRQDOHQWZLFNOXQJ�>3DWKZD\V�WR�WUDQVLWLRQV�±�FKDOOHQJHV�IRU�VXVWDLQDEOH�
XUEDQ�DQG�UHJLRQDO�GHYHORSPHQW@��$KUHQVEXUJ��2HNDP��

+HLQ]��:���������,QWHUNRPPXQDOH�.RRSHUDWLRQ�LQ�6WDGWUHJLRQHQ�±�HLQ�LQWHUQDWLRQDOHU�9HUJOHLFK�
>&RRSHUDWLRQ�EHWZHHQ�FRPPXQLWLHV�LQ�FLW\�UHJLRQV�±�DQ�LQWHUQDWLRQDO�FRPSDULVRQ@��LQ�+HLQ]��:���(G���
6WDGW�	�5HJLRQ�±�.RRSHUDWLRQ�RGHU�.RRUGLQDWLRQ"�(LQ�LQWHUQDWLRQDOHU�9HUJOHLFK�>&RRSHUDWLRQ�RU�
&RRUGLQDWLRQ�±�DQ�LQWHUQDWLRQDO�FRPSDULVRQ@��6WXWWJDUW��%HUOLQ��.|OQ��.ROKDPPHU�±�'W��
*HPHHLQGHYHUODJ��SS���������

,QVOHH��-D\��������([HFXWLYH�2UGHU�������±�:DVKLQJWRQ�FDUERQ�SROOXWLRQ�UHGXFWLRQ�DQG�FOHDQ�HQHUJ\�
DFWLRQ��YLHZHG�0D\����������IURP�KWWSV���ZZZ�JRYHUQRU�ZD�JRY�VLWHV�GHIDXOW�ILOHV�H[HBRUGHU�HRB���
���SGI

,3&&���7KH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��������)LIWK�$VVHVVPHQW�5HSRUW��&OLPDWH�
&KDQJH�������0LWLJDWLRQ�RI�&OLPDWH�&KDQJH��YLHZHG�0DUFK����������IURP�
KWWS���ZZZ�LSFF�FK�UHSRUW�DU��ZJ���

09���0HWUR�9DQFRXYHU�
09�%RDUG�6WUDWHJ\������������%RDUG�6WUDWHJLF�3ODQ������WR�������YLHZHG�0D\����������IURP
KWWS���ZZZ�PHWURYDQFRXYHU�RUJ�DERXW�DERXWXVSXEOLFDWLRQV�%RDUG6WUDWHJLF3ODQ����������SGI
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09�&OLPDWH������'3�������&OLPDWH������'LVFXVVLRQ�3DSHU��3UHVHQWHG�LQ�$SULO�������YLHZHG�0D\����������IURP
KWWS���ZZZ�PHWURYDQFRXYHU�RUJ�VHUYLFHV�DLU�TXDOLW\�$LU4XDOLW\3XEOLFDWLRQV�$4B&�����
'LVFXVVLRQ3DSHU�SGI�VHDUFK ���,QWHJUDWHG���FOLPDWH���

09�)*7�������*UHDWHU�9DQFRXYHU�5HJLRQDO�'LVWULFW�±�,QWHUJRYHUQPHQW�DQG�ILQDQFH�FRPPLWWHH�±�)HGHUDO�JDV�WD[�WDVN
IRUFH�±�UHJXODU�PHHWLQJ�RQ�)ULGD\��$SULO���������������S�P��YLHZHG�0D\����������IURP
KWWS���ZZZ�PHWURYDQFRXYHU�RUJ�ERDUGV�)HGHUDO*DV7D[�)*7B$SUB��B����B$JHQGD�SGI�VHDUFK ���*UHDWHU���9DQ
FRXYHU���5HJLRQDO���)8QG���

09�5*6�������5HJLRQDO�*URZWK�6WUDWHJ\�±�%\ODZ�1R��������������0HWUR�9DQFRXYHU�������6KDSLQJ�2XU�)XWXUH�
$GRSWHG�E\�WKH�*UHDWHU�9DQFRXYHU�5HJLRQDO�'LVWULFW�%RDUG�RQ�-XO\�����������8SGDWHG�WR�-XO\�����������YLHZHG�0D\
���������IURP�KWWS���ZZZ�PHWURYDQFRXYHU�RUJ�VHUYLFHV�UHJLRQDO�
SODQQLQJ�3ODQQLQJ3XEOLFDWLRQV�5*6$GRSWHGE\*95'%RDUG�SGI

3L]]DUR��5���������8UEDQ�)RUP�DQG�&OLPDWH�&KDQJH��7RZDUGV�$SSURSULDWH�'HYHORSPHQW�3DWWHUQV�WR�
0LWLJDWH�DQG�$GDSW�WR�*OREDO�:DUPLQJ��LQ��6��'DYRXGL��-��&UDZIRUG�	�$��0HKPRRG��(GV���3ODQQLQJ�IRU�
&OLPDWH�&KDQJH���6WUDWHJLHV�IRU�0LWLJDWLRQ�DQG�$GDSWDWLRQ�IRU�6SDWLDO�3ODQQHUV��/RQGRQ�	�6WHUOLQJ��9$��
(DUWKVFDQ��

365&���3XJHW�6RXQG�5HJLRQDO�&RXQFLO�
365&�±�*7&�������*URZLQJ�7UDQVLW�&RPPXQLWLHV��KWWSV���ZZZ�SVUF�RUJ�VLWHV�GHIDXOW�ILOHV�JWFVWUDWHJ\�SGI�

365&�±�,QWHUORFDO�$JUHHPHQW�������,QWHUORFDO�DJUHHPHQW�IRU�UHJLRQDO�SODQQLQJ�LQ�WKH�FHQWUDO�3XJHW�6RXQG�DUHD��
YLHZHG�0D\����������IURP�KWWSV���ZZZ�SVUF�RUJ�VLWHV�GHIDXOW�ILOHV�LQWHUORFDO�SGI�

365&�±�3ODQ�5HYLHZ�������3ODQ�5HYLHZ�0DQXDO���$�5HVRXUFH�WR�$VVLVW�ZLWK�3ODQ�'HYHORSPHQW�DQG�5HYLHZ���
LQFOXGLQJ�&HUWLILFDWLRQ��YLHZHG�0D\����������IURP�KWWSV���ZZZ�SVUF�RUJ�SODQ�UHYLHZ�PDQXDO�

365&�±�3ROLF\�������$SSHQGL[�$��3XJHW�6RXQG�5HJLRQDO�&RXQFLO�$GRSWHG�SROLF\�DQG�SODQ�UHYLHZ�SURFHVV��YLHZHG�
0D\����������IURP�KWWSV���ZZZ�SVUF�RUJ�VLWHV�GHIDXOW�ILOHV�DSSHQGL[BD�SGI�

365&�±�9LVLRQ��������������9LVLRQ������±�3HRSOH��3URVSHULW\��3ODQHW��YLHZHG�0D\����������IURP�
KWWSV���ZZZ�SVUF�RUJ�VLWHV�GHIDXOW�ILOHV������Y����B��SGI�

5&:�5HYLVHG�&RGH�RI�:DVKLQJWRQ��7LWOHV������$��*URZWK�0DQDJHPHQW�������3XEOLF�+LJKZD\V�DQG�
7UDQVSRUWDWLRQ�������3XEOLF�+HDOWK�DQG�6DIHW\���YLHZHG�0D\����WR����������IURP�
KWWS���DSSV�OHJ�ZD�JRY�UFZ��

52*�5DXPRUGQXQJVJHVHW]�������YLHZHG�-XO\���������IURP�KWWSV���GHMXUH�RUJ�JHVHW]H�52*�

5RPR��9��	�3DUNHV��0���6HSWHPEHU�����������&RQIXVLRQ�&RQWLQXHV��7KH�8QLWHG�6WDWHV
�3RVLWLRQ�2Q�
7KH�3DULV�&OLPDWH�$JUHHPHQW��1DWLRQDO�3XEOLF�5DGLR��YLHZHG�0D\����������IURP�
KWWSV���ZZZ�QSU�RUJ�VHFWLRQV�WKHWZR�ZD\����������������������X�V�VWLOO�RXW�RI�SDULV�FOLPDWH�
DJUHHPHQW�DIWHU�FRQIOLFWLQJ�UHSRUWV��
6FKPLW]��*���������5HJLRQDOSODQXQJ�>5HJLRQDO�SODQQLQJ@��,Q�$5/���$NDGHPLH�I�U�5DXPIRUVFKXQJ�XQG�
/DQGHVSODQXQJ��(G����+DQGZ|UWHUEXFK�GHU�5DXPSODQXQJ�>'LFWLRQDU\�RI�6SDWLDO�3ODQQLQJ@��+DQQRYHU��
96%�9HUODJVVHUYLFH�%UDXQVFKZHLJ��SS�����������

6...���6HUYLFH��XQG�.RPSHWHQ]]HQWUXP�.RPPXQDOHU�.OLPDVFKXW]��������.OLPDVFKXW]�PLW�.RQ]HSW��
YLHZHG�$SULO����������IURP�KWWS���ZZZ�NOLPDVFKXW]�GH�VLWHV�GHIDXOW�ILOHV�SDJH��
GRZQORDGV�VNNNBHLQOHJHUBNOLPDVFKXW]NRQ]HSWHBVHS��BEDUULHUHIUHL�SGI�

6RXQG�7UDQVLW���������5HJLRQDO�7UDQVLW�7D[HV��YLHZHG�-XQH����������IURP�
KWWSV���ZZZ�VRXQGWUDQVLW�RUJ�$ERXW�6RXQG�7UDQVLW�7D[LQJ�GLVWULFW�

7/���7UDQV/LQN�
7/�������$ERXW�8V��YLHZHG�0D\����������IURP�KWWSV���ZZZ�WUDQVOLQN�FD�$ERXW�8V�DVS[�

7/±576�������5HJLRQDO�7UDQVSRUWDWLRQ�6WUDWHJ\��6WUDWHJLF�)UDPHZRUN��YLHZHG�0D\����������IURP�ZZZ�WUDQVOLQN�FD��
�PHGLD�'RFXPHQWV�SODQVBDQGBSURMHFWV�UHJLRQDOBWUDQVSRUWDWLRQBVWUDWHJ\�UWVBVWUDWHJLF�
BIUDPHZRUNB��B��B�����SGI"OD HQ	KDVK �$������)%��$����'��()&(�����$�����'�����

7UDQV/LQN�$FW�±�%ULWLVK�&ROXPELD��������6RXWK�&RDVW�%ULWLVK�&ROXPELD�7UDQVSRUWDWLRQ�$XWKRULW\�$FW��
YLHZHG�0D\����������IURP�
KWWS���ZZZ�EFODZV�FD�(3/LEUDULHV�EFODZVBQHZ�GRFXPHQW�,'�IUHHVLGH���B�����B���

86&����6HF�����±�8QLWHG�6WDWHV�&RGH����6HFWLRQ������YLHZHG�0D\���������IURP�
KWWSV���ZZZ�ODZ�FRUQHOO�HGX�XVFRGH�WH[W��������

9HUE�FKHOQ��0��	�'lKQHU��6���������(GV���.OLPDVFKXW]�LQ�GHU�6WDGW��XQG�5HJLRQDOSODQXQJ���
(UQHXHUEDUH�(QHUJLHQ�XQG�(QHUJLHHIIL]LHQ]�LQ�GHU�NRPPXQDOHQ�3ODQXQJVSUD[LV��3DUW�RI�WKH�(8�IXQGHG�
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+HLQHQ��'HERUDK� 5HJLRQDO�JRYHUQDQFH�DQG� ��WK�,62&$53�&RQJUHVV������
FOLPDWH�PLWLJDWLRQ�

SURMHFW�63(&,$/���6SDWLDO�3ODQQLQJ�DQG�(QHUJ\�IRU�&RPPXQLWLHV�LQ�DOO�/DQGVFDSHV��YLHZHG�$SULO����
IURP�KWWS���ZZZ�GLIX�GH�SXEOLNDWLRQHQ������NOLPDVFKXW]�LQ�GHU�VWDGW�XQG�UHJLRQDOSODQXQJ�KWPO�

956���9HUEDQG�5HJLRQ�6WXWWJDUW�
956�.OLPD�������.OLPD�±�6WDGW�±�:DQGHO�6WUDWHJLHQ�XQG�3URMHNWH�I�U�GLH�.OLPDDQSDVVXQJ�LQ�GHU�5HJLRQ�6WXWWJDUW��
6FKULIWHQUHLKH�9HUEDQG�5HJLRQ�6WXWWJDUW�'H]HPEHU��������1XPPHU�����YLHZHG�-XQH���������IURP�KWWSV���ZZZ�UHJLRQ�
VWXWWJDUW�RUJ�LQGH[�SKS"H,' GXPS)LOH	W I	I �
����	WRNHQ �GGGDEFF�����E�F��E�D�H�IDF����E����H�EF�

956���.OLPDDWODV�������.OLPDDWODV�5HJLRQ�6WXWWJDUW��YLHZHG�-XQH����������IURP�KWWSV���ZZZ�UHJLRQ�
VWXWWJDUW�RUJ�LQGH[�SKS"H,' GXPS)LOH	W I	I ����	WRNHQ �G����DGD���G�������FHF�FDFGI���GIE������

956�±�5HJLRQDOSODQ�������5HJLRQ�6WXWWJDUW���5HJLRQDOSODQ��YLHZHG�-XQH����������IURP�KWWSV���ZZZ�UHJLRQ�
VWXWWJDUW�RUJ�LQGH[�SKS"H,' GXPS)LOH	W I	I ���	WRNHQ �
�G���DIF���G����D������GD�G�G���H����F���

956�9HUNHKUVSODQ�������5HJLRQDOYHUNHKUVSODQ�5HJLRQ�6WXWWJDUW��(QWZXUI�YRP�������������YLHZHG�-XQH���������IURP�
KWWSV���ZZZ�UHJLRQ�VWXWWJDUW�RUJ�YLGHR���������B(QWZXUIB5HJLRQDOYHUNHKUVSODQ�SGI�

:,9�������±�������6LW]XQJVYRUODJH�1U�������������$XVVFKXVV�I�U�:LUWVFKDIW��,QIUDVWUXNWXU�XQG�9HUZDOWXQJ�DP�
�����������]XU�%HVFKOXVVIDVVXQJ��������������gIIHQWOLFKH�6LW]XQJ���������:,9�g�������������YLHZHG�-XQH����������
IURP�KWWSV���JHFPV�UHJLRQ�VWXWWJDUW�RUJ�JGPR�'RZQORDG�DVS["LG ������

:6'27�±�:DVKLQJWRQ�6WDWH�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ�
:6'27�907�032�5HSRUW�������*RYHUQRU¶V�([HFXWLYH�2UGHU�������:DVKLQJWRQ¶V�/HDGHUVKLS�RQ�&OLPDWH�&KDQJH���
5HSRUW�RQ�6HFWLRQ���E��5HJLRQDO�*UHHQKRXVH�*DV�DQG�9HKLFOH�0LOHV�7UDYHOHG�5HGXFWLRQ�6WUDWHJLHV�'HFHPEHU����
������YLHZHG�0D\����������IURP�KWWSV���ZZZ�ZVGRW�ZD�JRY�15�UGRQO\UHV�)��(�%)'���)%��'�$�%�((�
&�)��%)�')%����)LQDO([HFXWLYH2UGHU�����E5HSRUW�SGI�

:6'27�%XGJHW�������6XSSOHPHQWDO�%XGJHW�IRU���������DQG���������(QDFWHG�%XGJHW��YLHZHG�0D\����������IURP�
KWWSV���ZZZ�ZVGRW�ZD�JRY�VLWHV�GHIDXOW�ILOHV������������%XGJHW�(QDFWHG��������%XGJHW%RRNB��SGI�

(QGQRWHV�
��&DQDGD��*HUPDQ\��DQG�WKH�86$�DUH�RUJDQL]HG�DV�IHGHUDWLRQV�ZLWK�VWURQJ�VWDWH�JRYHUQPHQWV��3URYLQFH��
/DQGHVHEHQH��LQ�FRQWUDVW�WR�FHQWUDO�VWDWHV�VXFK�DV�)UDQFH�DQG�WKH�1HWKHUODQGV��+HLQ]��������S�����
��%URDG�SODQQLQJ�LV�WKH�&DQDGLDQ�WHUP��JURZWK�PDQDJHPHQW�WKH�86�$PHULFDQ�WHUP�DQG�VSDWLDO�SODQQLQJ�
�5DXPSODQXQJ��WKH�*HUPDQ��(XURSHDQ�(QJOLVK�WHUP��365&�LV�DFWXDOO\�LQ�D�IDLUO\�XQLTXH�SRVLWLRQ�LQ�WKH�86�WR�EH�
UHVSRQVLEOH�IRU�JURZWK�PDQDJHPHQW��,Q�PRVW�86�VWDWHV��DOO�SODQQLQJ�UHVSRQVLELOLWLHV�UHVLGH�DW�WKH�ORFDO�OHYHO��0HWUR�
9DQFRXYHU�LV�D�VSHFLDO�FDVH�LQ�&DQDGD��WRR��DV�WKH�%&�/RFDO�*RYHUQPHQW�$FW�LV�QRW�FRPPRQ�LQ�WKH�RWKHU�
SURYLQFHV��,Q�*HUPDQ\��KDYLQJ�JURZWK�PDQDJHPHQW��VSDWLDO�SODQQLQJ��DXWKRULWLHV�LV�D�FRUH�UHVSRQVLELOLW\�RI�
UHJLRQDO�SODQQLQJ��956�LV�D�VSHFLDO�FDVH�KDYLQJ�WUDQVSRUWDWLRQ�SODQQLQJ�UHVSRQVLELOLWLHV�E\�VWDWH�ODZ��
��0HWUR�9DQFRXYHU�LV�FXUUHQWO\�ZRUNLQJ�RQ�DQ�,QWHJUDWHG�5HJLRQDO�&OLPDWH�$FWLRQ�6WUDWHJ\��09�&OLPDWH������'3�
�������956�KDV�D�FOLPDWH�DGDSWDWLRQ�VWUDWHJ\�EXW�QR�PLWLJDWLRQ�VWUDWHJ\��
��7R�UHGXFH�HPLVVLRQV��0HWUR�9DQFRXYHU¶V�5*6�SODQV�WR�DFFRPPRGDWH�WKH�DQWLFLSDWHG�SRSXODWLRQ�JURZWK�RI���
PLOOLRQ�UHVLGHQWV�E\�������³LQ�D�QHWZRUN�RI�WUDQVLW�RULHQWHG�XUEDQ�FHQWHUV�DQG�>«@�FRPSDFW��FRPSOHWH�FRPPXQLWLHV�
WKDW�RIIHU�DPHQLWLHV�FORVH�WR�KRPH´��09�&OLPDWH������'3�������S�������365&¶V�9LVLRQ������SODQV�WR�IRFXV�WKH�
IRUHFDVWHG�SRSXODWLRQ�JURZWK�RI�����PLOOLRQ�SHRSOH�E\������LQ�FHQWHUV�ZLWKLQ�H[LVWLQJ�FLWLHV�LQ�WKH�XUEDQ�DUHD�ZKLFK�
LV�SURMHFWHG�WR�UHGXFH�HPLVVLRQV�E\�����9LVLRQ�������S�������956�DLPV�WR�UHGXFH�907�E\�GHILQLQJ�SULPDU\�
WUDQVSRUWDWLRQ�FRUULGRUV��)HVWOHJXQJ�YRQ�(QWZLFNOXQJVDFKVHQ��DQG�E\�FRQFHQWUDWLQJ�UHWDLO�DQG�KRXVLQJ�
GHYHORSPHQWV�LQ�FHQWHUV��9HURUWXQJ�YRQ�:RKQEDX��XQG�*HZHUEHVFKZHUSXQNWHQ��LQ�WKH�UHJLRQDO�SODQ��:,9�
�������S������
��$�FRPPRQ�FULWLTXH�RQ�JURZWK�ERXQGDULHV�LV�WKH�KRXVLQJ�DIIRUGDELOLW\�SUREOHP��,Q�DOO�WKUHH�UHJLRQV�WKLV�LVVXH�LV�
DGGUHVVHG�ZLWKLQ�WKH�UHJLRQDO�JURZWK�VWUDWHJ\�DQG�WKURXJK�VHSDUDWH�SODQV�RU�SROLFLHV��
��7R�FUHDWH�D�FRPSDFW�XUEDQ�DUHD��*RDO�����WKH�0HWUR�9DQFRXYHU¶V�5*6�HVWDEOLVKHV�DQ�8UEDQ�&RQWDLQPHQW�
%RXQGDU\��6WUDWHJ\�������8UEDQ�&HQWHUV�DQG�)UHTXHQW�7UDQVLW�'HYHORSPHQW�$UHDV��6WUDWHJ\�������DQG�UXUDO�DUHDV�
WR�EH�SURWHFWHG�IURP�XUEDQ�GHYHORSPHQW��6WUDWHJ\�������09�5*6�������SS�����������$�FRUH�RI�365&¶V�9LVLRQ������
LV�WR�GHYHORS�PL[HG�XVH�SHGHVWULDQ�RULHQWHG�FHQWHUV�DORQJ�WUDQVLW�OLQHV��S�������%\�IRFXVLQJ�JURZWK�LQ�DOUHDG\�EXLOW�
XS�DUHDV��IDUPODQG�DQG�UHVRXUFH�ODQGV�DUH�WR�EH�SHUPDQHQWO\�SURWHFWHG��9LVLRQ�������S�������,QIUDVWUXFWXUH�
LQYHVWPHQWV�SULRULWL]H�WUDQVLW�DQG�QRQPRWRUL]HG�WUDQVSRUWDWLRQ�IDFLOLWLHV�IRU�XUEDQ�DUHDV��9LVLRQ�������S�����DQG�
�����
��7KH�IHGHUDO�JRYHUQPHQW�LQ�*HUPDQ\�KDV�OLWWOH�LQIOXHQFH�RYHU�LPSOHPHQWDWLRQ�DV�]RQLQJ�DXWKRULW\�LV�D�ULJKW�RI�ORFDO�
PXQLFLSDOLWLHV��KRZHYHU��WKH�6SDWLDO�3ODQQLQJ�/DZ�SURYLGHV�D�IUDPHZRUN�RI�FRRUGLQDWHG�ODQG�XVH�GHFLVLRQ�PDNLQJ�
DFURVV�VHFWRUV�DQG�OHYHOV�RI�JRYHUQPHQW��

173



,UDQPDQHVK���1DVLP� �,QGLJHQRXV�NQRZOHGJH�DJDLQVW�GURXJKW�LQ�,UDQ�� ³��WK�,62&$53�FRQJUHVV�����´�

�

,QGLJHQRXV�NQRZOHGJH�D�VROXWLRQ�DJDLQVW�GURXJKW�LQ�FLWLHV�RI�
,UDQ��WKH�FDVH�VWXG\��4D]YLQ�FLW\��

3K'��3URI��1DVLP�,5$10$1(6+���(QJ��.RXURV�(7$$7,�

,VODPLF�D]DG�XQLYHUVLW\�HDVW�7HKUDQ�EUDQFK��

-DUI�6DQDW�6D\QD�FRPSDQ\�

,UDQ�±�7HKUDQ��

�

/ƌĂŶ�ŚĂƐ�ďĞĞŶ�ůŽĐĂƚĞĚ�ŝŶ�ŚŽƚ�ĂŶĚ�ĚƌǇ�ƌĞŐŝŽŶ�ĂŶĚ�ǁĂƚĞƌ�ƐĐĂƌĐŝƚǇ�ŝƐ�ĂůǁĂǇƐ�Ă�ƉĞƌŵĂŶĞŶƚ�ƉƌŽďůĞŵ�
ŝŶ�ƚŚŝƐ�ĐŽƵŶƚƌǇ͘�/Ŷ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�ďǇ�ŐůŽďĂů�ǁĂƌŵŝŶŐ�ŽĨ�ƚŚĞ�ĞĂƌƚŚ�ƚŚĞ�ǁĂƚĞƌ�ƌĞƐŽƵƌĐĞƐ�ŽĨ�/ƌĂŶ�ŚĂǀĞ�
ďĞĞŶ�ĚĞĐƌĞĂƐĞƐ�ƐŽ�ŵƵĐŚ�ĂŶĚ�ƚŚĞƌĞ�ǁŝůů�ďĞ�Ă�ƐĞƌŝŽƵƐ�ĐƌŝƐŝƐ�ŝŶ�/ƌĂŶ͘�/Ŷ�ƉĂƐƚ�ǇĞĂƌƐ�/ƌĂŶŝĂŶ�
ŚĂƌǀĞƐƚĞĚ�ǁĂƚĞƌ�ĨƌŽŵ�ƵŶĚĞƌŐƌŽƵŶĚ�ǁĂƚĞƌ�ďǇ�Ă�ŵŽƌĞ�ƐƵƐƚĂŝŶĂďůĞ�ƚĞĐŚŶŝƋƵĞ�ǁŚŝĐŚ�ĐĂůůĞĚ�
͞YĂŶĂƚ͘͟�dŚŝƐ�ƚĞĐŚŶŝƋƵĞ�ǁĂƐ�ŵŽƌĞ�ƐƵƐƚĂŝŶĂďůĞ�ƚŚĂŶ�ĚĞĞƉ�ǁĞůůƐ�ŝŶ�ŚĂƌǀĞƐƚŝŶŐ�ǁĂƚĞƌ�ƚŽ�ŝƌƌŝŐĂƚĞ�
ĐŝƚŝĞƐ�ĂŶĚ�ĨĂƌŵƐ͘�dŚĞ�ŵŽƌƉŚŽůŽŐǇ�ŽĨ�ĐŝƚŝĞƐ�ŽďĞǇĞĚ�ĨƌŽŵ�ƚŚĞ�ƚƌĂĐŬ�ŽĨ�ǁĂƚĞƌ�ŽĨ�YĂŶĂƚ�ĂƐ�ǁĞůů͘��

,ĂƌǀĞƐƚŝŶŐ�ĂŶĚ�ƐƵƉƉůĞŵĞŶƚ�ŽĨ�ǁĂƚĞƌ�ŝŶ�ŚŝƐƚŽƌŝĐĂů�ĐŝƚŝĞƐ�ŝŶ�/ƌĂŶ�;ŚŽƚ�ĂŶĚ�ĚƌǇ�ƌĞŐŝŽŶƐ�ŽĨ�/ƌĂŶͿ�ǁĂƐ�
ĂĐĐŽƌĚŝŶŐ�ĂŶ�ŝŶĚŝŐĞŶŽƵƐ�ŬŶŽǁůĞĚŐĞ�ǁŚŝĐŚ�ǁĂƐ�ƐŽ�ŝŶŶŽǀĂƚŝǀĞ�ĂŶĚ�ŝŶƚĞůůŝŐĞŶƚůǇ͘��

/ƌĂŶŝĂŶ�ŚĂƌǀĞƐƚĞĚ�ĂŶĚ�ƵƐĞĚ�ǁĂƚĞƌ�ŝŶ�ƚŚĞ�ŵŽƐƚ�ĞĨĨĞĐƚŝǀĞ�ĂŶĚ�ĞĨĨŝĐŝĞŶƚ�ǁĂǇƐ�ǁŚŝĐŚ�ĐĂŶ�ŚĂǀĞ�
ƐŽŵĞ�ŐŽŽĚ�ůĞƐƐŽŶƐ�ĨŽƌ�ƌĞĐĞŶƚ�ŐĞŶĞƌĂƚŝŽŶ�ǁŚŝĐŚ�ƵƐĞƐ�ǁĂƚĞƌ�ŝŶ�ĂŶ�ƵŶĞĐŽŶŽŵŝĐĂů�ĂŶĚ�ŝůůŽŐŝĐĂů�
ǁĂǇ͘��

dŚŝƐ�ƉĂƉĞƌ�ǁŝůů�ƌĞǀŝĞǁ�ƚŚĞ�ŝŶĚŝŐĞŶŽƵƐ�ŬŶŽǁůĞĚŐĞ�ŝŶ�ŚĂƌǀĞƐƚŝŶŐ�ĂŶĚ�ƐƵƉƉůĞŵĞŶƚ�ǁĂƚĞƌ�ŝŶ�
ŚŝƐƚŽƌŝĐĂů�ĐŝƚŝĞƐ�ŽĨ�/ƌĂŶ�ƚŽ�ůĞĂƌŶ�ƐŽŵĞ�ƐƵƐƚĂŝŶĂďůĞ�ƐŽůƵƚŝŽŶƐ�ƚŽ�ĐŚĂůůĞŶŐĞ�ǁŝƚŚ�ƚŚĞ�ĚƌŽƵŐŚƚ�ǁŚŝĐŚ�
ŝƐ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�ŐůŽďĂů�ǁĂƌŵŝŶŐ�ŽĨ�ƚŚĞ�ĞĂƌƚŚ͘��

dŚĞ�ĐĂƐĞ�ƐƚƵĚǇ�ŽĨ�ƚŚŝƐ�ƉĂƉĞƌ�ŝƐ�YĂǌǀŝŶ�ĐŝƚǇ͘�dŚŝƐ�ĐŝƚǇ�ŚĂƐ�ďĞĞŶ�ůŽĐĂƚĞĚ�ŝŶ�ƐĞŵŝ�ŚŽƚ�ĂŶĚ�ĚƌǇ�ƌĞŐŝŽŶ�
ŝŶ�/ƌĂŶ�ǁŚŝĐŚ�ǁĂƐ�ŝƌƌŝŐĂƚĞĚ�ďǇ�ƐĞǀĞƌĂů�YĂŶĂƚƐ�ĂŶĚ�Ă�ƚƌĂĚŝƚŝŽŶĂů�ƐƵƉƉůĞŵĞŶƚ�ŽĨ�ǁĂƚĞƌ�ŝŶ�ĐŝƚǇ�
ǁŚŝĐŚ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĞ�ŵŽƌƉŚŽůŽŐǇ�ŽĨ�ƚŚĞ�ĐŝƚǇ͘��

�

<ĞǇ�ǁŽƌĚƐ͗�ŐůŽďĂů�ǁĂƌŵŝŶŐ͕�ƚƌĂĚŝƚŝŽŶĂů�ƵƌďĂŶ�ƉůĂŶŶŝŶŐ͕�YĂŶĂƚ͕�ŝŶĚŝŐĞŶŽƵƐ�ŬŶŽǁůĞĚŐĞ��

�

�

,QWURGXFWLRQ�

:DWHU� LV� D� VFDUFH� HOHPHQW� LQ� PRVW� SDUWV� RI� ,UDQ� DQG� WKHUH� DUH� IHZ� ULYHUV� DQG� ODNHV� LQ� ,UDQ�

VSHFLDOO\�LQ�FHQWUDO�SDUWV�RI�,UDQ���

,UDQ�KDV�EHHQ� FRYHUHG�ZLWK�YDVW�GHVVHUWV� DQG� ,UDQLDQ�HDUQHG�ZDWHU�E\� DQ� LQWHOOLJHQW� WHFKQLTXH�

ZKLFK�FDOOHG�³4DQDW´���
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7KLV�V\VWHP�LV�WKH�PRVW�SUHYDOHQW�V\VWHP�WR�HDUQ�ZDWHU�IRU�VHWWOHPHQW�DQG�DJULFXOWXUH��,UDQ�KDV�

EHHQ�VXUYLYHG�E\�³4DQDW´�RU�³.DUL]´��$FWXDOO\�ZH�FDQ�QRWLFH�D�³.DUL]LDQ�FLYLOL]DWLRQ´�LQ�,UDQ�

ZKLFK� LV� DQ� DQFLHQW� FLYLOL]DWLRQ� LQ� D� KRW� DQG� GU\� UHJLRQ�� &LWLHV� DQG� YLOODJHV� ZDV� IRUPHG�

DFFRUGLQJ�WKH�UHFRXUVHV�RI�ZDWHU�DQG�SDWK�RI�4DQDW��,Q�WKH�RWKHU�ZRUG�FLWLHV�ZHUH�IRUPHG�EDVHG�

RQ�WKH�SDWK�RI�4DQDW�DQG�ZDWHU�ZDV�DQ�LPSRUWDQW�IDFWRU�LQ�PRUSKRORJ\�RI�FLWLHV���

7KH� ORFDWLRQ� RI� PDQ\� EXLOGLQJV� RI� WKH� FLWLHV� HVSHFLDOO\� K\GUDXOLF� VWUXFWXUHV� ZDV� GHWHUPLQHG�

DFFRUGLQJ�WKH�SDWK�RI�4DQDW���

2OG�,UDQLDQ�KDV�D�ULFK�NQRZOHGJH�LQ�KDUYHVWLQJ�ZDWHU�DQG�VXSSOHPHQW�RI�ZDWHU�LQ�FLWLHV��%\�WKLV�

LQGLJHQRXV�NQRZOHGJH�ZDWHU�ZDV�HDUQHG�DQG�VXSSO\� LQ�D�PRVW�HIILFLHQW�ZD\�ZKLFK�ZDWHU�ZDV�

FRQVXPHG� LQ� WKH� RSWLPXP�ZD\��7KLV� SDSHU� LV� DERXW� LQGLJHQRXV� NQRZOHGJH� LQ� KDUYHVWLQJ� DQG�

VXSSO\LQJ�ZDWHU�ZKLFK�HQDEOHG�,UDQLDQ�WR�PDLQWDLQ�DQG�VSUHDG�WKHLU�FLWLHV�IRU�D�ORQJ�WLPH���

�

0HWKRGRORJ\�

0HWKRGRORJ\�RI� UHVHDUFK� LV�GHVFULSWLYH�±�DQDO\VLV� DQG�E\�DQ� H[SORULQJ�DQG� VXUYH\LQJ�PHWKRG�

VWXG\� WKH� UROH� RI� ZDWHU� LQ� WKH�PRUSKRORJ\� RI� WKH� KLVWRULF� FLW\� RI�1DUDJK�� ,Q� WKH� RWKHU� ZRUG�

WUDGLWLRQDO�KDUYHVWLQJ�RI�ZDWHU��4DQDWV�DQG�ZHOOV��DQG�WUDGLWLRQDO�ZDWHU�VXSSOHPHQW�KDYH�D�YHU\�

LPSRUWDQW�HIIHFW�LQ�PRUSKRORJ\�RI�FLW\�ZKLFK�LQ�WKLV�SDSHU�ZDV�GHVFULEHG��

««««««««««««««««««�

�

��� 4DQDW�DQG�LWV�HOHPHQWV��

7KLV� V\VWHP� FRQWDLQV� D� KRUL]RQWDO� FRUULGRU� WR� WUDQVIHU�ZDWHU� WR� D� VHWWOHPHQW� RU� IDUPV�� �2WKHU�

HOHPHQWV� RI�4DQDW� DUH� D� PRWKHU�ZHOO� DQG� VRPH� VKDIWV�ZKLFK� HQDEOH� SLWPHQ� WR� FRQVWUXFW� DQG�

PDLQWDLQ�WKH�4DQDW��

:DWHU�DSSHDUV�LQ�PRXWK�RI�4DQDW�RQ�WKH�JURXQG�WKHQ�WUDQVIHUV�WR�HYHU\ZKHUH�ZKLFK�QHHG�ZDWHU�

VXFK�DV�KRXVHV��K\GUDXOLF�VWUXFWXUHV�DQG�IDUPV���
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�

)LJ����7KH�VHFWLRQ�DQG�SODQ�RI�4DQDW��VRXUFH���(QJOLVK��

�

��� +\GUDXOLF�VWUXFWXUHV���

7KH� PRVW� UHOHYDQW� KLVWRULFDO� K\GUDXOLF� VWUXFWXUHV� LQ� ,UDQ� ZHUH� 3D\DE�� WUDGLWLRQDO� EDWK�� ZDWHU�

UHVHUYRLUV��LFH�KRXVHV��ZDWHU�PLOOV��7KH�ORFDWLRQ�RI�WKHVH�VWUXFWXUHV�ZHUH�REH\HG�IURP�WKH�SDWK�RI�

ZDWHU�ZKLFK�PRVWO\�ZDV� IURP� WKH�ZDWHU� RI�4DQDWV�� 6RPHWLPHV� FLWLHV� REWDLQ� WKHLU�ZDWHU� IURP�

ULYHUV�RU�VWUHDPV��+RZHYHU��WKHVH�K\GUDXOLF�VWUXFWXUHV�ZHUH�IHHG�E\�ZDWHU�DQG�ZHUH�ORFDWHG�QH[W�

WR�WKH�SDWK�RI�ZDWHU��7KH�ZDWHU�VRPHWLPHV�IROORZHG�XQGHUJURXQG��6RPH�KRXVHV�RI�FLWLHV�KDYH�

WKLV�VFRUH�ZKLFK�ZDWHU�SDVVHG�WKURXJK�WKHLU�FRXUW\DUGV��8VXDOO\�WKHVH�NLQG�RI�KRXVHV�ZHUH�PRUH�

H[SHQVLYH�DQG�EHORQJHG�WR�HOLWH�DQG�ULFK�FLWL]HQV��

�

����3D\DE���

�7R� UHDFK� WKH� XQGHUJURXQG� SDWK� RI�4DQDW� SHRSOH� FRQVWUXFW� D� EXLOGLQJ�ZKLFK� LV� FDOOHG� 3D\DE�

FRQWDLQV�VRPH�VWHSV��ZKLFK�OHDG�WR�XQGHUJURXQG�ZDWHU�DQG�WKHUH�ZDV�D�URRP�ZKLFK�ZDWHU�SDVV�

WKURXJK�LW�DQG�WKHUH�ZDV�D�KROH�RQ�WKH�URRI�WR�OHW�WKH�VXQVKLQH�FRPH�LQ��7KHUH�ZHUH�SXEOLF�DQG�

SULYDWH� 3D\DE� ERWK�� 7KH� QXPEHU� RI� VWHSV� ZKLFK� OHDG� WR� ZDWHU� GHSHQGHG� RQ� WKH� GHSWK� RI�

XQGHUJURXQG�ZDWHU�RI�4DQDW��
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)LJ����6HFWLRQ�RI�D�3D\DE��VRXUFH�VHPVDU�<D]G\��

����:DWHU�UHVHUYRLU��$E�$QEDU��

:DWHU�VKRXOG�EH�UHVHUYHG�LQ�ODUJH�VWUXFWXUHV�ZKLFK�ZDV�FDOOHG�ZDWHU�UHVHUYRLU��$E�$QEDU���

7KH�HOHPHQWV�RI�WKLV�EXLOGLQJ�FRQVLVWHG�DV�ODUJH�WDQN�ZKLFK�ZDV�FRQVWUXFWHG�LQVLGH�WKH�JURXQG�

DQG�D� ODUJH�GRRP�FRYHUHG� WKLV� WDQN�DQG� WKH� DLU� RI� WKLV�EXLOGLQJ�ZDV�YHQWLODWHG�E\�VRPH�ZLQG�

WRZHU��EDGJHU���

)LJXUH���VHFWLRQ�RI�D�ZDWHU�UHVHUYRLU�LQ�.DVKDQ�FLW\��VRXUFH���*KREDGLDQ��

dŚĞ�ƉůĂŶ�

^ĞĐƚŝŽŶ�
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�

����WUDGLWLRQDO�EDWK��

7UDGLWLRQDO�EDWK�LV�DQRWKHU�EXLOGLQJ�W\SH�LQ�K\GUDXOLF�VWUXFWXUHV��,Q�,VODP�WKHUH�LV�DQ�LPSRUWDQW�

HPSKDVLV� RQ� ZDVKLQJ� DQG� FOHDQLQJ�� $FFRUGLQJ� WR� ,VODP� UROHV� SHRSOH� VKRXOG� FOHDQ� DQG�ZDVK�

WKHPVHOYHV�VR�LQ�FLWLHV� WKHUH�ZHUH�VHYHUDO�EDWK�WR�VHUYH�FLWL]HQV��$V�XVXDO� WKH�EDWK�ZDV�IHG�E\�

ZDWHU�RI�4DQDWV�DQG�WUDGLWLRQDO�EDWKHV�KDG�D�SODQ�EXW�LQ�WKLV�SDSHU� WKHUH�LVQ¶W�HQRXJK�VSDFH�WR�

GHVFULEH�WKHP���

�

�
)LJ����$PLU�0KDPPDG�%DWK�LQ�.DVKDQ��VRXUFH���DXWKRU��

�

����,FH�KRXVHV��

,UDQ�KDV�KRW�DQG�ORQJ�VXPPHU��7KHUH�LV�DQ�LQWHOOLJHQW�V\VWHP�WR�SURGXFH�LFH�IRU�KRW�GD\V��,Q�LFH�

KRXVHV�WKHUH�DUH�WZR�PDLQ�HOHPHQWV��D�WDOO�ZDOO�DQG�D�VWRUDJH��,Q�ZLQWHU�ZDWHU�IUR]H�LQ�VKDOORZ�

SRROV�ZKLFK�ZDV�LQ�VKDGRZ�RI�D�WDOO�DQG�ORQJ�ZDOO��

3HRSOH�FXW�WKH�LFH�DQG�VWRUHG�LW�LQ�D�KXJH�VWUXFWXUH�ZKLFK�ZDV�HUHFWHG�LQVLGH�WKH�JURXQG�DQG�ZDV�

FRYHUHG�E\�D�ODUJH�GRRP��,Q�VXPPHU�SHRSOH�EURXJKW�RXW�WKH�LFH�DQG�FRQVXPHG�LW���
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)LJ����,FH�KRXVH�.HUPDQ�FLW\��VRXUFH��DXWKRU��

����ZDWHU�PLOO�

,Q� SDVW� WLPH�PRVW� RI�ZDWHU�PLOOV�ZRUNHG� E\� K\GUDXOLF� SRZHU��$V� WKHUH� DUH� IHZ� ULYHUV� LQ� ,UDQ�

SHRSOH�XVH�WKH�K\GUDXOLF�SRZHU�RI�ZDWHU�RI�4DQDW��6R�WKHUH�ZHUH�VHYHUDO�ZDWHU�PLOOV�LQ�WKH�SDWK�

RI�ZDWHU�RI�4DQDW�DQG�WKH�ZKHHO�RI�ZDWHU�PLOO�PRYHG�E\�WKH�SRZHU�RI�ZDWHU�DQG�SURGXFHG�WKH�

IORXU�RI�SHRSOH��

)LJXUH����VHFWLRQ�RI�D�ZDWHUPLOO�LQ�URXW�RI�4DQDW��VRXUFH�6HPVDU�<D]G\��
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�� 7KH�ORFDWLRQ�RI�K\GUDXOLF�VWUXFWXUH�LQ�FLWLHV�

$V�LW�ZDV�PHQWLRQHG�EHIRUH�� WKH�ORFDWLRQ�RI�K\GUDXOLF�VWUXFWXUH�ZDV�GHWHUPLQHG�E\�WKH�SDWK�RI�

ZDWHU�LQ�FLWLHV�HLWKHU�IROORZHG�RQ�WKH�JURXQG�RU�XQGHUJURXQG���

+RZHYHU��XVXDOO\�ILUVW�RI�DOO�ZDWHU�PLOOV�ZHUH�ORFDWHG�RQ�WKH�SDWK�RI�WKH�ZDWHU�DQG�WKHQ�ZDWHU�

SDVVHG� WKURXJK� VRPH� SXEOLF� DQG� SULYDWH� 3D\DEV�� WUDGLWLRQDO� EDWKHV�� LFH� KRXVHV� DQG� ZDWHU�

UHVHUYRLUV��0RVTXHV�XVXDOO\�UHDFKHG�WR�ZDWHU�E\�3D\DE�WR�DFKLHYH�D�ULWXDO�RI�SUD\LQJ��YR]X���2I�

FRXUVH�ZDWHU�ZDV�XVHG�LQ�D�KLHUDUFK\�LQ�K\GUDXOLF�VWUXFWXUHV�DQG�ILQDOO\�ZDV�OHDG�WR�IDUPV�DQG�

JDUGHQV��

,Q�WZR�EHORZ�PDSV�WKH�SDWK�RI�WZR�4DQDWV�RI�4D]YLQ�FLW\�LQ�,UDQ�DQG�LWV�K\UXOLF�VWUXFWXUHV�KDYH�

GHHQ�VKRZQ���

180



1DVLP�,UDQPDQHVK���,QGLJHQRXV�NQRZOHGJH�DJDLQVW�GURXJKW�LQ�,UDQ��³��WK�,62&$53�FRQJUHVV�����´�

)LJXUH����7KH�URXW�RI�7H\IRU\�4DQDW�LQ�KLVWRULF�DUHD�RI�4D]YLQ�DQG�ORFDWLRQ�RI�K\GUDXOLF��

VWUXFWXUHV�RQ�LW��VRXUFH���DXWKRUV��

181



1DVLP�,UDQPDQHVK���,QGLJHQRXV�NQRZOHGJH�DJDLQVW�GURXJKW�LQ�,UDQ��³��WK�,62&$53�FRQJUHVV�����´�

�

)LJXUH��������7KH�URXW�RI�.KRPDUWDVK�4DQDW�LQ�KLVWRULF�DUHD�RI�4D]YLQ�DQG�ORFDWLRQ�RI�K\GUDXOLF��

VWUXFWXUHV�RQ�LW��VRXUFH���DXWKRUV��

182



1DVLP�,UDQPDQHVK���,QGLJHQRXV�NQRZOHGJH�DJDLQVW�GURXJKW�LQ�,UDQ��³��WK�,62&$53�FRQJUHVV�����´�

�
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RI�DOOXYLDO�IDQ���
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EDFN�DQ\PRUH��

�

��&RQFOXVLRQ��

:DWHU� LV� WKH�PDLQ� IDFWRU� WR� VXUYLYH� D� VHWWOHPHQW�� ,UDQ� LQ� VSLWH�RI� VFDUFLW\�RI�ZDWHU�KDV� DQ� ROG�

FLYLOL]DWLRQ�ZKLFK�ZDV�EDVHG�RQ�WKH�ZDWHU�RI�4DQDW��4DQDW�DQG�K\GUDXOLF�VWUXFWXUHV�LQYHQWHG�E\�

D�ULFK�LQGLJHQRXV�NQRZOHGJH���
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DQG�GURXJKW�DQG�UHIHUULQJ�WR�LQGLJHQRXV�NQRZOHGJH�ZLOO�EH�D�JRRG�VROXWLRQ����
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1. Introduction
It is said that by 2050, 6.5 billion people��RU�WZR�WKLUGV�RI�WKH�ZRUOG¶V�SRSXODWLRQ��DUH�H[SHFWHG�
to live in sprawling metropolises. To safeguard this future urban way of life new forward-
thinking strategies for mitigation and adaptation to the impacts of climate change need to be 
integrated into conventional concepts of urban development. To that end eThekwini 
Municipality has developed a Spatial Development Framework which outlines a development 
trajectory for short, medium, and long-term planning scenarios. The Spatial Development 
Framework presents a long-term (20+ years) vision and plan of the desired spatial form of 
our Municipality, and thus, is critical for infrastructure planning.    
The Spatial Development Framework guides the desirable spatial distribution of land uses 
within a Municipality to give effect to the spatial vision, goals, and objectives of the 
Municipality. It prioritises areas for spatial interventions and is aligned with National and 
Provincial strategies to achieved both horizontal and vertical alignment. When completed, the 
Spatial Development Framework is adopted by the Municipal Council. Our Spatial 
Development Framework has been informed by key international, national, provincial, and 
local influences, as shown in the following diagram. Each of the strategies discussed later in 
this paper should not be seen in isolation, but as integrated components of an overall 
framework for sustainable development of the city. 

Figure 1: Key Spatial Development Framework informants 
The plans for the development of our Municipality and its built environment are underpinned 
by global, national, and regional policy. The objectives of these policies have influenced the 
strategic and spatial direction of our Municipality. The most recent and relevant international 
developmental policies that informed our Spatial Development Framework are listed and 
described below. 

� The New Urban Agenda officially adopted in Quito, Ecuador in November 2016. This
agenda provides a 20-\HDU� ³URDGPDS´� WR� JXLGH� JOREDO� VXVWDLQDEOH� XUEDQ
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development. The 2030 agenda is built around a series of Sustainable Development 
Goals. Most relevant to the New Urban Agenda is Sustainable Development Goal 11, 
ZKLFK� DLPV� WR� ³PDNH� FLWLHV� DQG� KXPDQ� VHWWOHPHQWV� LQFOXVLYH�� VDIH�� UHVLOLHQW� DQG�
VXVWDLQDEOH´� 

� The Sustainable Development Goals¶ intention is to be a universally shared 
common and globally accepted vision to progress to a just, safe, and sustainable 
space for all inhabitants. 

 
 

Figure 2: An image of the Sustainable Development Goals  
 

� Sendai Framework for Disaster Risk Reduction 2015-2030: The Sendai 
Framework is a 15-year voluntary, non-binding agreement which recognizes that the 
State has the primary role to reduce disaster risk, but also finds that this responsibility 
should be shared with other stakeholders including local government, the private 
sector, and other stakeholders. It aims for the following outcome: ³7KH� VXEVWDQWLDO�
reduction of disaster risk and losses in lives, livelihoods and health and in the 
economic, physical, social, cultural and environmental assets of persons, businesses, 
FRPPXQLWLHV�DQG�FRXQWULHV´� 
 

� The Addis Ababa Agreement -The Addis Ababa Action Agenda provides a 
foundation for implementing the New Urban Agenda. The agreement was reached by 
the 193 United Nations Member States attending the United Nations Third 
International Conference on Financing for Development. 
 

� Paris Agreement -The Paris Agreement is universally regarded as a seminal point in 
the development of the international climate change regime under the United Nations 
Framework Convention on Climate Change (UNFCCC). The Paris Agreement was 
adopted on 12 December 2015 at the 21st session of the Conference of the Parties to 
the United Nations Framework Convention on Climate Change Conference of the 
Parties 21. The Agreement was the result of four years of intense negotiations 
mandated by the United Nations Framework Convention on Climate Change 
Conference of the Parties, held in Durban in 2011. 
 
The Agreement is a comprehensive framework which guides international efforts to 
limit greenhouse gas emissions and to meet all the associated challenges posed by 
climate change. The main objective of the Agreement is to limit the global 
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temperature increase to well below 2 degrees Celsius, while pursuing efforts to limit 
the increase to 1.5 degrees. South Africa is a signatory to the Paris Agreement and 
has an obligation to limit temperature increases to 1.5°C, above pre-industrial levels. 

We have customised the above global documents to suit the prevailing conditions in Durban 
and their key outcomes informed the development of our Spatial Development Framework. 
For example, the Spatial Development Framework contains strategic responses to climate 
change, including the Durban Climate Change Strategy, which is part of the Municipal 
Climate Protection Programme. This programme defines a city-wide approach to adapting to 
FOLPDWH�FKDQJH�DQG�PLWLJDWLQJ�'XUEDQ¶V�FRQWULEXWLRQ�WR�FOLPDWH�FKDQJH��,W�covers 10 themes:
water; sea level rise; biodiversity; food security; transport; energy; waste and pollution; 
health; and economic development as well as recognizing knowledge generation and 
understanding as cross-cutting fields. 

7KH�YLVLRQ�RI� WKH�'XUEDQ�&OLPDWH�&KDQJH�6WUDWHJ\� LV�� ³7R� WUDQVIRUP�'XUEDQ¶V�JRYHUQDQFH��
social, development and economic systems in order to effectively respond to climate 
FKDQJH´� It guides the implementation of climate related work done within the Municipality, its
governance framework and the subsequent development of implementation plans, supported 
through the C40 2020 Climate Action Planning Programme. It enables better co-ordination 
between municipal sectors and structures helping to build a climate smart city.  

2. Governance structure that responds to Climate Change within eThekwini
Municipality

Figure 3: An image of the eThekwini Municipality Governance Structure that deals with 
Climate Change  
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Governance of local climate action 
As outlined in figure 3 above, the eThekwini Municipality Climate Change Governance is led 
by Her Worship the Mayor of the City of Durban, and she is the C40 Vice Chairperson for 
Africa.  The Mayor has delegated the responsibility of climate change political oversight role 
to the eThekwini Municipality Climate Change Committee. The Strategic Management Forum 
plays the administrative oversight role on the Durban Climate Change Strategy 
implementation.  The Durban Climate Change Strategy Technical Task Team comprises of 
Heads of Departments and fulfils a coordination and implementation of the Durban Climate 
Change Strategy between line functions and reports to the eThekwini Municipality Climate 
Change Committee. The Task Team is supported by the Sub Committee which comprise 
largely of Senior Managers from different line functions, the Sub Committee also oversees 
the implementation of various climate change projects working with network partners such as 
C40 Climate Change Leadership Group, Cities Fit for Climate Change, as well as other 
projects with their respective steering committees. 
There are intentions to review the Durban Climate Change Strategy in 2020 which will be 
informed by the Monitoring and Evaluation Framework to be completed by mid-2019. This 
governance structure is supported by officials who serve on a number of climate change 
networks or partnerships. The knowledge derived from all climate change work streams is 
fed into the Governance Structure with the intended outcome being integrated and effective 
climate change response by the eThekwini Municipality. The concept of Network Density 
becomes applicable if this structure is viewed as a Network Map. Density refers to the 
number of interconnections between members in the network map.  Effectiveness is 
increased by density, because the more the interconnections there are, the better the 
communication of new ideas between network members. Everybody is talking to each other, 
and nobody with potentially useful information is isolated. 

3. Cities as actors of sustainable development 
 
Our plans have also been influenced by the participation of the Municipality in international 
partnerships and learning exchanges. These events have informed our spatial planning 
response to climate change and mitigation. The following section describes one such 
partnership we have entered to mainstream our climate change response work.  
 
3.1 Global Project Cities Fit for Climate Change Project:   
 
7KH� JOREDO� SURMHFW� µ&LWLHV� )LW� IRU� &OLPDWH� &KDQJH¶� LPSOHPHQWHG� E\� *,=� RQ� EHKDOI� RI� WKH�
Federal Ministry for the Environment, Nature Conversation, Building and Nuclear Safety 
(BMUB) cooperates with various international partners, in Germany, and with its three 
partners cities. The partner cities, Santiago (Chile), Chennai (India), and Durban (South 
Africa) were selected in agreement with the relevant national ministries and authorities. The 
decisive selection factors were the commitment of the mayors and city councils, and the 
cities' level of climate change vulnerability. Each city determines their project priorities, which 
might be, for example, the climate-proofing instruments, strategies, regulations, the 
implementation of participatory city development strategies, or the development of financing 
options for realising available climate protection and adaptation concepts. Each partner cities 
exchanges knowledge with each other and with other cities within the framework of the 
exchange workshops. 
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Figure 4: A global map illustrating the location of Cities Fit for Climate Change Partner Cities 

Cities Fit for Climate Change aims to strengthen cities as actors of sustainable development, 
and to assist cities in the development of integrated, resilient, and low carbon instruments for 
sustainable urban development. The development of these instruments will facilitate a 
Climate Proof Urban Development Model, which promotes a new urban design vision. With 
this model, the project supports innovative approaches for urban planning and makes cities 
³ILW� IRU�FOLPDWH�FKDQJH´��$ fundamental question is how can cities, as drivers and victims of 
climate change, cope with the risks and become custodians of a livable climate? This project 
is focused on finding answers to this question. Because there are no universally applicable 
solutions, existing concepts for resilient low carbon urban development are being analysed 
and compiled in a sourcebook. Selected cities develop case-specific, climate-friendly, locally 
adapted strategies which are derived from this knowledge base. This work was guided by the 
'Leipzig Charter on Sustainable European Cities' and the BMUB Memorandum 'Urban 
Energies-Urban Challenges'.  

It is the intent of the program to share the collected knowledge at international conferences, 
such as the International Society of City and Regional Planers (ISOCARP) Congress, and to 
support the United Nations Framework Convention on Climate Change process. The 
Program also contributes to the implementation of the 'New Urban Agenda', the international 
agreement of the Habitat III process. 

3.2 International Learning Exchange Workshop of the Cities Fit for Climate Change 
project in partnership with Connective Cities. Durban, South Africa, February 2017.   

7KUHH�µLQWHU-FRQQHFWHG¶�ZRUNVKRSV�ZHUH�SODQQHG�LQ�HDFK�RI�WKH�SDUWLFLSDWLQJ�SDUWQHU�FLWLHV��$W�
each workshop new elements of climate-sensitive urban planning would be incrementally 
developed into a new urban development model that draw on real city-level case studies. 
The first was held in Durban in February 2017. It hosted urban practitioners from the partner 
cities together with representatives from the German cities of Hagen, Nuremberg and 
Stuttgart, the Swedish City of Malmö, the South African Local Government Association 
(SALGA) and members from GIZ SA (Climate Support Program).  
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Figure 5: An image of the City of Durban. 

Source: Letebele, K.E. (2018) Photographic Image. 
  
These exchange sessions were intended to enable and facilitate peer-to-peer knowledge 
sharing, support and collaboration, the joint generation of new knowledge, and the promotion 
of innovation with regards to the planning of low-carbon and resilient urban development. 
The workshop discussions were centred on analysis tools, city development strategies, 
planning approaches, implementation frameworks etc. revised to reflect climate change 
considerations with the resultant outcome - to make cities low-carbon and resilient to the 
impacts of climate change. 
 
The workshop objectives were:  
 

� To establish the status quo regarding the integration of climate change issues in 
urban development instruments and strategies of the partner cities;  

� To learn from existing practices and innovations in climate sensitive urban 
development;  

� To identify synergies between the existing urban development instruments and 
strategies;  

� To develop a roadmap for the workshop series with the intermediate steps needed for 
conceptualizing a new climate-sensitive urban development model. 

 
To generate workable solutions for the next workshop, the primary aim of the Durban 
workshop was to discuss lessons from successful efforts that can be replicated on the 
various projects and programmes presented by the participating cities. A key outcome of the 
Durban workshop was the realization that for climate change adaptation and mitigation 
strategies to gain traction in cities, they need to be main-streamed into urban planning 
development and not viewed as a separate discipline or add-on. 
 
After the Durban workshop, the eThekwini Municipality developed a meaningful 
implementation plan for the Durban Climate Change Strategy, which mainstreams climate 
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adaptation and climate resilience into the planning processes, such as the Spatial 
Development Framework and lower order spatial plans. The Climate Resilience 
Implementation Plan is an outcome of the Cities Fit for Climate Change (CFCC), a global 
programme implemented by GIZ on behalf of the Federal Ministry for the Environment, 
Nature Conversation, Building and Nuclear Safety (BMUB) of the Federal Republic of 
Germany. 
 
In general, our implementation plan aims to assist in the development of integrated, resilient, 
and low carbon instruments for sustainable urban development. The development of these 
instruments will promote a new urban design vision, which supports innovative approaches 
IRU� XUEDQ� SODQQLQJ� DQG� PDNHV� FLWLHV� ³ILW� IRU� FOLPDWH� FKDQJH´�� )XUWKHUPRUH�� RXU� DSSURDFK�
ensures that the implementation of the Climate Resilience Implementation Plan is 
undertaken through agreed municipal procedures and integrated into relevant municipal 
planning and decision-making processes.   
 
The integration of the Climate Resilience Implementation Plan outcomes will feed into the 
Non-Motorized Transportation and active mobility strategy for eThekwini amongst others. 
Efforts are underway to lobby support from all municipal departments to prioritize and 
incorporate climate change responses into their mid -term budget review in line with their 
respective mandates. This stems from the fact that the Spatial Development Framework is a 
multi-sectoral plan, and therefore when each sector implements an action linked to climate 
change then the outcome of the Climate Resilience Implementation Plan will be seen through 
to implementation as part of that process. 
 
We also recognized that we need to think globally, but act local, to take meaningful steps 
towards climate change mitigation and adaptation. Furthermore, we learned that cities should 
not work in isolation of each other, their nation-states, or the global community.  We 
recognized that solutions for climate changes need to address a multiplicity of issues for a 
city and cannot merely be about climate change protection and or mitigation alone. 
 
3.3 International Dialogue Forum on Climate-Proof Urban Development, Santiago De 
Chile, September 2017.  
 
The International Dialogue on Climate Proof Urban Development was held to map 
trajectories for a climate-friendly future. This dialogue forum involved the participants from 
seven different cities, including the three partner cities and four German cities (Leipzig, 
Nuremburg, Frankfurt and Munich). The German cities were invited to share information 
regarding their work on climate-proof urban development and to learn from the Cities Fit for 
Climate Change partner cities. 
 
The main objectives of the Santiago Cities Fit for Climate Change dialogue forum were to: 

� Generate networking opportunities between Cities Fit for Climate Change partner 
cities; and, 

� Learn about and exchange information regarding municipal practices and climate-
proof urban development experiences from the participating cities. 
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Figure 6: An image of Santiago de Chile. 

Source: https://www.gettyimages.com/photos/santiago---Chile. 
The Santiago International Dialogue on Climate Proof Urban Development concentrated on 
how to change institutional patterns to achieve enhanced integrated urban development.  A 
FURVV�FXWWLQJ�WKHPH�RI�WKH�ZRUNVKRS�ZDV�³7KH�*RYHUQDQFH�RI�/RFDO�&OLPDWH�$FWLRQ�DQG�+RZ�
to Foster Multi-6WDNHKROGHU�&ROODERUDWLRQ´�� ,W�ZDV�DW�WKLV� International Dialogue session that 
emphasis was placed on the definition of Climate-Proof Urban Development as follows:  

 
´In connection with spatial planning and spatial development, climate proofing 

includes methods, instruments and procedures that ensure that plans, programmes 
and strategies, as well as the associated investments towards the current and future 

impacts of climate change will be more resilient and adaptable, and that they also aim 
for the corresponding plans, programmes and strategies to take into account the aim 

RI�FOLPDWH�FKDQJH�PLWLJDWLRQµ��Birkmann and Fleischhauer, 2009). 
 
The above definition points out that to achieve a climate proof urban development a 
collective action from all stakeholders responsible for urban development is required. Two 
site visits in the city of Santiago were undertaken to showcase urban development projects 
and the climate considerations that come with them. The real-life examples, Bajos de Mena, 
in the municipality of Puente Alto, and Ciudad Parque Bicentenario, in the municipality of 
Cerrillos, were discussed to illustrate the challenges and opportunities of climate-proofing 
urban development in district neighbourhoods or infrastructure projects. Both projects were 
selected to represent examples of national policy implementation in urban development, as 
well as to stimulate conversation regarding the challenge of integrating climate change 
related elements into such projects. 
Bajos de Mena 
Bajos de Mena is a historically neglected area, 20 kms away from Santiago with more than 
120,000 inhabitants. It was built to provide social housing, but without territorial planning. 
Bajos de Mena is a social housing condominium area located in the southern periphery of 
the city of Santiago. It is a neighbourhood of high complexities with the following 
characteristics: "precarious condition of habitability with serious problems of violence and 
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insecurity; lack of infrastructure and public - private services; and, above all, deteriorated 
relationships with authority and feeling of DEDQGRQPHQW�E\�WKH�6WDWH´� 
One of the primary challenges was to incorporate climate change adaptation into the new 
plan by generating pilot development projects which include renewable energy and water 
efficiency among other actions. The plan was to evaluate the impacts of these interventions 
and to determine the feasibility of scaling up such approaches. The plan is led by the 
Regional Government of the Metropolitan Region of Santiago, in direct coordination with 
various public and private services. 

Figure 7: An image illustrating the built form in Bajos De Mena 
Source: Letebele, K.E. (2017) Photographic Image. 

The Second Chance Plan for this area was incorporated into the Bajos de Mena Integral 
Plan, under the direction of the Integral Plans Unit of the Metropolitan Intendencia. It 
proposed housing and neighborhood improvements, more transport infrastructure, services, 
green areas, and new security prevention plans. It also seeks to provide the area with 
services (banks, supermarkets, police, public, services, etc.), improved housing quality 
(isolation, bigger spaces), connectivity, and public areas focused on sustainability in terms of 
living standards, both in social and environmental terms. The project highlights the co-
benefits and synergies between the various social and climate related challenges, by 
incorporating adaptation initiatives that respond to both social and climate problems identified 
by the local community, such as flooding in certain areas of the various neighbourhoods. 
However, there is still work to be done in terms of transportation and connectivity, as well as 
energy efficiency and supply. 
The experience generated by the project points towards a recommendation to clearly 
understand the pertinent climate change risks prior to any urban intervention, by performing 
a vulnerability and risk assessment. This allows for climate change related challenges to be 
integrated from the beginning of the project, instead of having to integrate such 
considerations after the development phase has begun. 
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Ciudad Parque Bicentenario 
Ciudad Parque Bicentenario (CBT), also known as the Bicentennial Park of Cerrillos, is an 
urban-real estate project located in the commune of Cerrillos within the metropolitan area of 
the city of Santiago, Chile. The project was designed to commemorate the Bicentennial of 
the Country in 2010. CPB is an integral urban project led by the Ministry of Housing and 
Urban Development (MINVU). The project program consists of the reconversion of 250 
hectares of the former Los Cerrillos Airport into: a 50 ha park; a proposed development of 
about 16,500 homes to be developed over the next 20 years; the development of Sports 
Village for the Pan-American Games to be held in Santiago on February 2023; the 
development of homes to be transferred to the Chilean Air Force; and, apartments for the 
LQVWLWXWLRQ¶V� PHPEHUV�� 'XH� WR� LWV� VL]H� DQG� ORFDWLRQ�� WKH� &3%� SURYLGHV� DQ� RSSRUWXQLW\� IRU�
implementation of public policies that promote the improvement of the quality of life of its 
inhabitants and the environment. 
 

 
Figure 8: Plan City Bicentenario Plan 

 
This project attempts to consolidate a new form of city, which enhances the role of the state 
in guiding urban development with an emphasis on building socially integrated, 
environmentally sustainable neighbourhoods, fully equipped with quality public spaces and a 
very good standard of green open spaces. Emphasis was given to initiatives such as water 
collection in the lagoon, the integration of urban gardens and organic waste management 
into the courtyards, climate modelling of the structures and their orientation, and connections 
with surrounding neighbourhoods. 
As a demonstration project for Santiago, this project seeks to set a benchmark for Chile and 
the Latin American countries in terms of three primary pillars: sustainability and a response 
to climate change; urban design; and, social integration. It is perceived as an urban 
laboratory where new urban policies are and will be tested. A mixed-use approach will be 
employed to assimilate changes that are happening in Santiago into this project. It will be 
developed by both public and private entities. It is interesting to note that the incorporation of 
climate change considerations into the project was an outcome of the practitioners from 
Santiago participating in the Cities Fit for Climate Change. 
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Figure 9: An image depicting the public open space within Ciudad Parque Bicentenario 
Source: Letebele, K.E. (2017) Photographic Image.  

A key finding that emerged from Santiago was that Climate change is not an environmental 
issue, it is about politics, planning and it is a transversal phenomenon. It was also 
emphasized that it is important to convince political leadership to address Climate Change 
issues beyond their political term of office to ensure that new leaders assume their 
SUHGHFHVVRU¶V�UROH�DQG�FRQWLQXH�DGYRFDWLQJ�IRU�&OLPDWH�VHQVLWLYH�VSDWLDO�SODQQLQJ�

3.4 International Dialogue Forum -Chennai, India 

The Dialogue Forum in India, Chennai will be held in August 2018. This the third in the series 
of comprehensive workshops and will build on the outcomes of the previous Dialogue 
Forums. The third Dialogue Forum will focus on the process that spans from Policy to Action. 
After having intensively looked at urban development approaches and concepts, urban 
stakeholders and actors; the idea is to jointly sketch out the path that leads from theory into 
practice. The focus of the Dialogue will be the Rehabilitation of the Buckingham Canal in 
Chennai. This process has been generating various social conflicts, related to high levels of 
pollution as well as periodic floods. The restoration is planned for 3 km of the canal in the 
southeast sector of the city, and consists of cleaning the river, fencing it off, constructing 
tracks for running and protecting dikes and other activities. Following the implementation of 
this project, the restored area could be used as a model for the rest of the canal. 

Concluding remarks 

The following important lessons were derived from our participation in the Cities Fit for 
Climate Change program: how to conceptualise and frame climate change responses; how 
national and city-level policies can support cities in dealing with the impacts of climate 
change; how valuable the contributions of civil society can be, working in partnership with 
government; the value of hard science and building scenarios; and, what institutional 
arrangement within cities and across government are helpful in promoting climate change 
resilience at the local level. 

A strong coherent and coordinated future vision that is owned, not only by city officials and 
politicians, but by the residents, will assist in embedding climate change adaptation and 
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mitigation measures into local level planning and hold leaders accountable. A common vision 
can pull together communities, departments within a city and the various government 
agencies that operate at the local level and galvanise these actors into action. 
 
The climate-proof urban development approach represents an important framework for how 
to pursue climate change adaptation and mitigation in the context of urban planning. Based 
on the experiences of the participating German cities, many interesting ideas, urban 
development processes and lessons learned were identified as being of great use for the 
cities involved Climate Change projects, as well as for other cities experiencing similar 
difficulties regarding climate-proofing urban development. 
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1 Introduction 
Among the inducements to global climate change, cities with its artificial environment play 
the most important roles. On the other hand, cities suffer a lot from threatens of global 
warming, followed sea level rise, and shortage of energy sources. Consequently, urban 
areas are pivotal to global adaption and mitigation efforts. In the past decades, there has 
been a lot of countries throughout the world signing agreements as well as launching climate 
change actions plans. But how do cities actually perform in terms of climate change 
response? What are the plan visions, how to implement, through what approaches and 
strategies? This research sheds light on city-level climate action plans in the United States. 
Since 2000s, there have been over 170 local authorities and municipalities participating into 
CCP movement (Cities for Climate Protection). Almost all cities in America enacted related 
climate action plans at least five years ago, and have released a series of reviews and 
reports in following years. While the review and investigation of plans is beneficial for cities in 
other countries that are willing to make efforts as response to climate change, there is a lack 
in current relative literatures that focus on systematically reviewing the planning 
implementation as well as the policy-making process.  
Through reviewing hundreds of climate action plans, this research aims to answer the 
following questions: (1) how have the values and targets of climate action plan evolved 
during the past couple of years? (2) which authorities take charge of making the plans, and 
(3) how to guarantee the implementation and how do plans perform? This paper makes a 
comprehensive analysis of the plans quantitatively and qualitatively in terms of policy-making 
stakeholders, planning targets, constitutions, implementation mechanism, and socio-
economic guarantee. It then makes a deep review on a series of sustainable plans of New 
York City from 2007 to 2016.  

2 Climate Action Plans in American Cities 

2.1 Development of Cities Climate Protection Program 
At the federal level, the U.S. has been a slow starter on climate change policy but has shown 
progress during the Obama administration, with the Clean Power Plan, investments in 
renewable energy, fuel efficiency standards for cars and the recent refusal of the Keystone 
XL pipeline. Yet, despite a politically gridlocked congress, 74 percent of Americans favor 
federal regulation on greenhouse gas emissions, according to a 2015 poll. This reality makes 
city action all the more important as local governments are able to push for the climate action 
that Americans are hoping for. 
With cities responsible for more than 70 percent of global greenhouse gas emissions, there 
is an acute need to capitalize on local solutions to climate change, particularly in the lead up 
to the COP21 climate conference in Paris. American cities are positioning themselves as the 
true leaders when it comes to tackling climate change, making it clear that action is wanted, 
needed and possible. Within recent years, U.S. cities have started reducing their greenhouse 
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gas emissions, as their citizens are feeling the impacts of climate change, such as floods, 
storms and droughts. Local leaders are well-poised to address these problems with 
adaptation and mitigation measures due to the fact that city governments are smaller and 
more agile in their decision-making and more directly accountable to their constituents than 
their national counterparts, making them more able and willing to act. Action at local levels 
also has the benefit of yielding near-immediate results, while nationwide changes can take a 
number of years²and political terms²to materialize. 
The Cities for Climate Protection program (CCP) is one of three major global transnational 
municipal networks aimed at reducing urban greenhouse gas emissions. Established in 1990 
by the International Union of Local Authorities and the United Nations Environment Program, 
one of the largest global transnational networks, the International Council for Local 
Environment Initiatives (ICLEI), presented a framework to represent local government 
environmental concerns internationally. 7KH�,&/(,�VWULYHV�WR�µHVWDEOLVK�DQ�DFWLYH�DQG�
FRPPLWWHG�PXQLFLSDO�PHPEHUVKLS«�WKDW�SUomotes environmental and sustainable 
GHYHORSPHQW�LQLWLDWLYHV�ZLWKLQ«>D@�IUDPHZRUN�RI�GecentralizHG�FRRSHUDWLRQ¶� In 1993, 
subsequent to an ICLEI successful pilot scheme, the Urban CO2 Reduction Project, the CCP 
program was established during the post-Rio Earth Summit era. The CCP program illustrates 
itself within local climate policy, as a transnational governance network. So far, ICLEI USA 
has worked in hundreds of cities and towns around the country, in red states and blue states, 
in communities wealthy and underserved. At the local level nearly everywhere is inspiring in 
its connectivity, tolerance, and dedication to keep and maintain relationships. 
100 Resilient Cities (100RC) is an innovative global network pioneered by the Rockefeller 
Foundation to help cities around the world become more resilient to the physical, social, and 
economic challenges that are a growing part of the 21st century. New York City was in the 
first wave to join the network in 2013, and through its participation, demonstrates leadership 
in resiliency and takes advantage of the resources and opportunities it presents. 

2.2 Exemplars 
Together with Los Angeles, Chicago, and New York City, the three largest American cities 
QRZ�ERDVW�WKH�³���E\��� �́WDUJHW��7KLV�VLJQLILHV�WKH�IDFW�WKDW�LQ�WKe U.S., cities are taking lead 
on developing and implementing the solutions needed to take action on climate change. 

Figure 1. Some large cities in the US taking climate action plans 
Washington, DC has entered into a 20-year power purchase agreement (PPA) that greens 
WKH�GLVWULFW¶V�HOHFWULFLW\�VXSSO\�ZKLOH�VDYLQJ�WD[SD\HU�PRQH\��8QGHU�WKH�33$��WKH�QDWLRQ¶V�
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capital does not pay for the wind farm itself, but rather, agrees to purchase wind electricity 
every year at a fixed rate 30 percent lower than fossil fuel power. Wind power procured 
under the PPA will supply roughly one-WKLUG�RI�WKH�'LVWULFW�JRYHUQPHQW¶V�HOHFWULFLW\�IURP�D����
megawatt wind farm. 
Portland, Oregon has been an American leader on climate change for many years and its 
2015 Climate Action Program takes an innovative step further by analyzing how Portland 
UHVLGHQWV¶�DQG�EXVLQHVVHV¶�SXUFKDVLQJ�KDELWV�LQIOXHQFH�JUHHQKRXVH�JDV�HPLVVLRQV�HOVHZKHUH�
in the world. This consumption-based emissions inventory methodology enables the city to 
track the emissions it is responsible for regardless of where those emissions took place, and 
to better comprehend exactly how the city contributes to climate change in order to develop 
additional mitigation opportunities. 
According to a recent study, New Orleans, Louisiana is the most at risk of all American cities 
from rising sea levels, since, by the most conservative estimates, more than 98 percent of its 
population will live below sea level in the future. Facing complex climate change-related 
challenges²including diminished protective wetlands, intense storm threats, land 
subsidence and regular flooding²the City of New Orleans has improved collaboration 
between agencies to close gaps in services, which has led to a reduction of 135,000 tons of 
CO2 in municipal energy use related to water management and reconstruction the city's 
streets, drainage and sewer systems. 
,Q�D�KDOOPDUN�FKDOOHQJH�WR�PDNH�3KLODGHOSKLD�³7KH�*UHHQHVW�&LW\�LQ�$PHULFD�´�0D\RU�0ichael 
1XWWHU�KDV�FRPPLWWHG�WR�UHGXFLQJ�WKH�&LW\¶V�H[SRVXUH�WR�ULVLQJ�HQHUJ\�SULFHV��WR�OLPLWLQJ�WKH�
&LW\¶V�HQYLURQPHQWDO�IRRWSULQW��DQG�UHSRVLWLRQLQJ�WKH�ZRUNIRUFH�DQG�HFRQRPLF�GHYHORSPHQW�
strategies to leverage an enormous competitive advantage in the emerging green economy. 
He created the new cabinet-level Office of Sustainability and a Sustainability Advisory Board 
representing public, private, and nonprofit interests from across the metropolitan area. In 
April 2009, the City launched͆*UHHQZRUNV�´�DQ�LQnovative action plan focusing on Energy, 
(QYLURQPHQW��(TXLW\��DQG�(FRQRP\��3:'¶V�*UHHQ�&LW\��&OHDQ�:DWHUV�SODQ�LQWHJUDWHV�
PDQDJHPHQW�RI�3KLODGHOSKLD¶V�ZDWHUVKHGV�LQWR�WKLV�ODUJHU�FRQWH[W��,W�LV�GHVLJQHG�WR�SURYLGH�
many benefits beyond the reduction of combLQHG�VHZHU�RYHUÀRZV��VR�WKDW�HYHU\�GROODU�VSHQW�
SURYLGHV�D�PD[LPXP�UHWXUQ�LQ�EHQHILWV�WR�WKH�SXEOLF�DQG�WKH�HQYLURQPHQW��3KLODGHOSKLD¶V�
Green City, Clean Waters plan is a unique and fresh approach that supports numerous EPA 
initiatives at a time when our nDWLRQ¶V�FLWLHV�QHHG���VW�&HQWXU\�VROXWLRQV�WR�DJLQJ�
infrastructure problems. 

3 Evolution of Green Plans in New York City 

3.1 PlaNYC 2007-2013 
A growing population, aging infrastructure, a changing climate, and an evolving economy 
posed challenges to the FLW\¶V�VXFFHVV�DQG�TXDOLW\�RI�OLIH��1HZ�<RUN�&LW\�0XQLFLSDOLW\�
UHFRJQL]HG�WKDW�WKH\�ZLOO�GHWHUPLQH�WKH�FLW\¶V�RZQ�IXWXUH�E\�KRZ�WKH�FLWL]HQV�DV�ZHOO�DV�ORFDO�
authorities respond to and shape these changes with their own actions.  
In 2007, Mayor Michael R. Bloomberg released the first PlaNYC, which focused on 
UHVSRQVLEO\�PHHWLQJ�WKH�FLW\¶V�JURZLQJ�SRSXODWLRQ�DQG infrastructure needs. It is a bold 
agenda to meet these challenges and build a greener, greater New York. Titled µA Greener, 
Greater New York¶, it included the &LW\¶V�LQLWLDO�VXVWDLQDELOLW\�VWUDWHJ\��DQG�EHFDPH�WKH�PRGHO�
for other large JOREDO�FLWLHV��3OD1<&�RXWOLQHG�PHDVXUHV�WR�DGGUHVV�WKH�FLW\¶V�DJLQJ 
infrastructure, support parks, improve the quality of life and health for New Yorkers, and for 
the first time ever, commit to a goal for reducing greenhouse gas emissions. PlaNYC 2011 
expanded on these initiatives by VWUHQJWKHQLQJ�WKH�&LW\¶V�FRPPLWPHQW�WR�HQYLURQPHQWDO�
stability and livable neighborhoods, launching brownfield cleanups, and improving the quality 
of our air and water. 
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Since the first PlaNYC in 2007, the City has made considerable progress on reaching its 
goals. The city has reduced greenhouse gas emissions 19 percent since 2005, invested 
billions of dollars to protect our water supply, planted nearly a million trees, installed 300 
miles of bike lanes, and passed regulations and developed programs to phase out polluting 
heating oils. The City also strengthened coastal defenses, fortified crucial infrastructure such 
as wastewater treatment facilities, and worked to make buildings and neighborhoods more 
resilient. In just four years the city has added more than 200 acres of parkland while 
improving existing parks. More than 64,000 units of affordable housing were created or 
preserved. The government has provided New Yorkers with more transportation choices, and 
has enacted ambitious laws to make existing buildings more energy-efficient. 

Figure 2. Plans about PlaNYC 
In 2013, after Hurricane Sandy, the City released PlaNYC: A Stronger, More Resilient New 
York, which documented the lessons learned from Sandy, developed a strategy for the city to 
build back, and developed recommendations to adapt the city to the projected impacts of 
climate change, including rising sea levels and extreme weather events. 

3.2 GIs in New York City 
City climate action plans are steering cities in their implementation of policies and actions 
providing both tangible local benefits and contributing to global impact. Case in New York 
City shows that cities can leverage the benefits of green infrastructure in their climate action 
planning. 
1HZ�<RUN�&LW\¶V�HIIRUWV�WR�LPSURYH�ZDWHU�TXDOLW\�DUH�D�FULWLFDO�SDUW�RI�3OD1<&��0D\RU�
%ORRPEHUJ¶V�EOXHSULQW�IRU�D�JUHHQHU��JUHDWHU�FLW\��$OUHDG\�WKH�+DUERU�LV�FOHDQHU�WKDQ�LW�KDV�
been in ovHU�����\HDUV��DQG�PLOOLRQV�RI�SHRSOH�HQMR\�WKH�&LW\¶V�ZDWHUIURQW�DQG�ZDWHUZD\V�
HYHU\�\HDU��WKDQNV�LQ�SDUW�WR�WKH�1HZ�<RUN�&LW\�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ¶V�
�'(3¶V��LQYHVWPHQW�RI�ELOOLRQV�RI�GROODUV�LQ�VHZHU�DQG�ZDVWHZDWHU�WUHDWPHQW�SODQW�XSJUDGes.
But in those waterbodies that do not yet meet water quality standards for pathogens, the 
biggest remaining challenge is to further reduce combined sewer overflows (CSOs) that 
discharge a mixture of untreated sewage and stormwater runoff when it rains. Traditional 
approaches to reduce CSOs further would include the construction of additional, large 
infrastructure, but the remaining opportunities for such construction are very expensive, and 
do not provide the sustainability benefits that New Yorkers rightly expect from multi-billion 
dollar investments of public funds. 
The Green Infrastructure Plan presents an alternative approach to improving water quality that integrates 
͞Őreen infrastructure,͟ � such as swales and green roofs, with investments to optimize the existing system 
and to build targeted, smaller-scale ͞grey͟�or traditional infrastructure. This is a multi-pronged, modular, 
and adaptive approach to a complicated problem that will provide widespread, immediate benefits at a 
lower cost. The green infrastructure component of this strategy builds upon and reinforces the strong 
public and government support that will be necessary to make additional water quality investments. A 
critical goal of the green infrastructure component is to manage runoff from 10% of the impervious 
surfaces in combined sewer watersheds through detention and infiltration source controls. 
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This Green Infrastructure Plan builds upon and extends the commitments made in PlaNYC 
and the Sustainable Stormwater Management Plan. This plan provides a detailed framework 
and implementation plan to meet the twin goals of better water quality in New York Harbor 
and a livable and sustainable New York City. The analysis in this Green Infrastructure Plan is 
based upon the predicted impacts of the strategy on CSO volumes in individual watersheds 
and upon WKH�&LW\¶V�HVWLPDWHV�RI�FDSLWDO�DQG�RSHUDWLQJ�FRVWV��)XUWKHU�DQDO\VLV��ZKLFK�LV�
substantially under way, will refine the modeling and projections in this report by using more 
updated geospatial impervious data, incorporating detention technologies, and assessing the 
impact of CSO reductions on water quality. It will also present data about the operating costs, 
maintenance, and performance of the green infrastructure projects currently underway. This 
Green Infrastructure Plan forms a framework for CSO reduction strategies and investments 
over the next 20 years and will lead to both clean waterways and a greener, more 
sustainable city. 

3.3 Evolution of a Solid Foundation 
New Yorkers have a long and proud tradition of confronting tough issues head on, with 
determination and heart, and having the skills to get the job done. Through it all, the city has 
remained tolerance and diversity, one that has drawn people from around the world since the 
origins as a Dutch settlement. The government has a noble history of innovating urban 
policies that have been adopted across the country and around the world. The city created 
the first fire districts and a Board of Health committed to eradicating cholera and other 
epidemics, a system of reservoirs to bring water to the city and engaged creative designers 
to build great public parks, a citywide zoning ordinance that became a worldwide model. The 
government pioneered school meals programs, settlement houses for a booming immigrant 
population, and social programs that became a template for the New Deal and the Great 
Society. Today, it is leading the way in curbing greenhouse gas emissions and preparing for 
climate change. 
From 2012 to 2014, the de Blasio administration of New York City presented a series of long-
term goals and strategies, and launched comprehensive initiatives across City agencies. For 
instance, Pre-K to all is a plan to create a truly universal pre-kindergarten system, with a seat 
in a high-quality pre-kindergarten class for all four-year-olds in need of such services. Vision 
Zero commits the City to using every tool at its disposal to improve the safety of our streets 
and to reduce traffic fatalities to zero. One City: Built to Last commitment to cut its 
greenhouse gas emissions 80 percent by 2050 focusing on reductions in buildings, which are 
UHVSRQVLEOH�IRU�QHDUO\�WKUHH�TXDUWHUV�RI�WKH�FLW\¶V�FRQWULEXWLRQ�WR�FOLPDWH�FKDQJH��Housing 
New York is an ambitious ten-\HDU�SODQ�WKDW�DGGUHVVHV�1HZ�<RUN¶V�KRXVLQJ�FULVLV�by building 
our next generation of affordable housing and supporting the quality of life in our 
neighborhoods. Career Pathways is a plan to create a more comprehensive, integrated 
workforce development system and policy framework focused on skills building and job 
quality. One City, Rebuilding Together aims to overhaul the Build It Back program to 
accelerate the Sandy recovery process for homeowners and establish targets for 
reimbursements and construction starts. It also established a first-HYHU�0D\RU¶V�2Ifice of 
5HFRYHU\�DQG�5HVLOLHQF\�WR�OHDG�WKH�&LW\¶V�FOLPDWH�DGDSWDWLRQ�DQG�UHVLOLHQF\�SURJUDP� 
The city released a series of plans in 2015. IDNYC provides a free identification card to every 
city resident, including the most vulnerable populations who may have difficulty obtaining 
other government-issued ID, and provides access to services and programs offered by the 
City and other businesses. New York City Community Schools Strategic Plan provides key 
system-building efforts that will be implemented over the next three years to achieve and 
VXUSDVV�WKH�&LW\¶V�LQLWLDO�JRDO�RI�HVWDEOLVKLQJ�����IXOO\�GHYHORSHG�&RPPXQLW\�6FKRROV�WR�
improve student achievement through strong partnerships among principals, parents, 
teachers and Community Based Organizations. The CEO Poverty Measure Report is an 
annual report by the Center for Economic Opportunity in the Office of the Mayor that 
PHDVXUHV�SRYHUW\�LQ�1HZ�<RUN�&LW\�DQG�LV�DOLJQHG�ZLWK�2QH1<&¶V focus on anti-poverty 
goals. The CEO measure improves on the official methodology by considering the cost of 
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living in New York City and the resources available to households after tax and social policy 
is taken into account. Ten-Year Capital Strategy provides a blueprint for capital spending 
over the next decade. OneNYC and the Ten-Year Capital Strategy are aligned to ensure 
funding for OneNYC goals. 
These initiatives have already begun to show results, which become a solid foundation for 
city mission transforming from single green toward resilient development. 

Figure 3. Evolution of several long term goals and strategies after PlaNYCs 

4 From Green to Resiliency: One New York 
As a pacesetter in sustainable American city development, New York City faces more 
opportunities and choices for urban development. It cannot fully predict its vulnerability 
because of the difficulty in foreseeing urban disasters, risk degree, and potential losses. 
Coupled with its high susceptibility and low adaptability, any serious disaster may be 
disastrous. Consequently, it is significantly important to ensure the safety of New York City. 
Resilient city aims to make citizens and property perform better than those relatively lack of 
flexibility and adaptability under extreme pressure while subjected to major disaster attacks 
(Bolin and Stanford, 1998). 
)URP�WKH�SHUVSHFWLYH�RI�HW\PRORJ\��WKH�ZRUG�RI�³UHVLOLHQFH´�ILUVW�FDPH�IURP�WKH�/DWLQ�ZRUG�
³UHVLOLR�´�ZLWK�WKH�PHDQLQJ�RI�³UHWXUQLQJ�WR�WKH�RULJLQDO�VWDWH´ (Alexander, 2013). After going
through the three stages of engineering resilience, ecological resilience, and evolution 
resilience, it has been formally applied to urban studies. At present, evolution resilience is 
more academically accepted. Shao Yewen et al. (2015) argue that resilient city emphasizes 
the continuous adaptation, learning ability, and innovation, and has the attribute of dynamic 
systems closely related to continuous adjustment. Xu Jiang et al. (2015) proposes the issue 
that resilient city has to solve is adaSWDELOLW\�ZKHQ�VRFLDO�HFRV\VWHP�IDFHV�³XQFHUWDLQ�
GLVWXUEDQFHV� �́OD\LQJ�PRUH�HPSKDVHV�RQ�WKH�V\VWHPDWLF�DQG�ORQJ-term city security and
showing more respects for the evolution law of urban systems. Jha et al. (2013) argue that 
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resilient city should have four characteristics involving infrastructure resilience, institutional 
resilience, economic resilience, and social resilience, so as to mitigate urban crisis in a 
number of aspects. Although domestic and foreign scholars differ in their interpretations on 
resilient city, there is a general consensus on the idea that resilient city should have dynamic 
learning ability, multi-dimensional dispersion of external disturbance, and the ability to 
mobilize social forces (Davoudi, Shaw, and Haider, 2012; Allan and Bryant, 2011; Jabareen, 
2013; Campanella, 2008; Ahern, 2011; Zheng, 2013). 
With 45 percent of residents at or near the poverty line, New York City recently launched 
OneNYC²a comprehensive plan to for sustainable development in the Big Apple with a 
special focus on socioeconomic equity that aims to lift 800,000 New Yorkers out of poverty 
by 2025 as well as reducing CO2 emissions by 80 percent by 2050. The plan: One New York: 
The Plan for a Strong and Just City builds upon these initiatives as a launching point for the 
ambitious goals set forth in this plan. With the launch of OneNYC, the municipality builds on 
1HZ�<RUN�&LW\¶V�JOREDO�OHDGHUVKLS�ZKHQ�LW�FRPHV�WR�JURZWK��VXVWDLQDELOLW\��DQG�UHVLOLHQF\²
and embrace equity as central to that work. The plan includes adaptation measures to 
protect vulnerable, low-income communities from flooding and long term displacement after 
shock events, like Superstorm Sandy. OneNYC will also ensure that, by 2040, 90 percent of 
New Yorkers can reach at least 200,000 jobs by transit within 45 minutes by 2040. 

 

Figure 4. Cover of OneNYC 

4.1 Concepts and Focuses 
OneNYC is a citywide effort. Nearly all City agencies came together in cross-cutting working 
groups that examined underlying trends and data in order to develop new initiatives. The 
working groups were tasked with envisioning how the physical city should be shaped to 
address a range of social, economic, and environmental challenges on the municipal and 
regional scale. 
Extensive pre-launch discussions with New Yorkers directly shaped the goals and initiatives 
detailed in this plan. When nearly 3,500 people submitted comments to the online survey 
about housing and affordability, the research group affirmed the affordable housing 
FRPPLWPHQWV�LQ�+RXVLQJ�1HZ�<RUN��WKH�&LW\¶V�WHQ-year housing plan. That plan lays out 
strategies to create and preserve 200,000 affordable housing units over the next ten years. 
OneNYC now sets a goal of creating 240,000 new housing units²both market rate and 
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affordable²within the next decade. It also calls on governments across our region to support
efforts to create new housing throughout the metro area. Other feedback focused on 
providing New Yorkers with transit access from their homes to good jobs. Through transit 
investments, job creation in diverse locations, and transit-accessible housing construction, 
this plan will ensure that by 2040, the average New Yorker will be able to reach 1.8 million 
jobs by transit within 45 minutes. Survey respondents requested that to reduce garbage in 
1HZ�<RUN�EHFDXVH�LW¶V�JRRd for the environment and our neighborhoods. Consequently the
city has responded with a strategy to achieve Zero Waste by 2030.  

Figure 5. Survey of New Yorkers about most important issues and Keywords 
Previous PlaNYC reports have focused on the pressing issues of growth, sustainability, and 
resiliency. All of these goals remain at the core of OneNYC, but there are three significant 
differences in the approach taken with this plan: focus on inequality, a regional perspective, 
and leading the change in need. 
With the poverty rate remaining high and income inequality continuing to grow, equity has 
come to the forefront as a guiding principle. This plan envisions a city that is growing, 
sustainable, resilient, and equitable²a place where everyone has a fair shot at success. The
H[SOLFLW�DGGLWLRQ�RI�HTXLW\�LV�FULWLFDO��EHFDXVH�D�ZLGHQLQJ�RSSRUWXQLW\�JDS�WKUHDWHQV�WKH�FLW\¶V�
future. These four pillars, growth, equity, sustainability, and resiliency together will spur the 
innovation we will need for the next century. 
To make the changes we need, OneNYC recognizes that citizens need to reach out to the 
neighbors so that the whole region may thrive. The strength of the city is essential for the 
strength of the region, and strong communities around the city make it more competitive 
nationally and globally. 

Figure 6. Development of New Visions for OneNYC 
While New York City has a vast and complex government, even one of its scale cannot 
accomplish all that needs to be done on its own. While City government will take the lead in 
every single aspect of OneNYC, this plan also calls for action from other levels of the public 
and even private sector. That means calling for some actions that are not entirely within the 
control of the City government, but they are all steps that are credible and necessary. 
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4.2 Visions and Strategies 
1HZ�<RUN�&LW\¶V�VXFFHVV�KDV�EURXJKW�PDQ\�EHQHILWV��EXW�WKH�FLW\�DOVR�IDFHV�VLJQLILFDQW�
challenges. Thus it is time to build on the strengths and address these challenges and 
opportunities. The city is at risk when so many New Yorkers struggle to find living-wage jobs, 
good schools for their children, affordable housing, and neighborhoods and communities 
they can proudly call their home for years to come. OneNYC builds upon the four core 
challenges addressed in past PlaNYC reports, and now includes growing inequality, the 
importance of the region, and New York City voices. 
The plan runs the risk of becoming two 1HZ�<RUNV��RQH�IRU�WKH�DIÀXHQW�DQG�RQH�IRU�WKRVH�
ZKR�DUH�OHIW�RXW�RI�WKH�FLW\¶V success and lack access to good schools or good wages for 
hard work. Now the plan chooses to confront these challenges will define the future of New 
York City and what kind of city left to our children. 
OneNYC conducts IRXU�SULQFLSOHV�ZKLFK�LQIRUPHG�WKH�SODQ¶V�JRDOV�and initiatives: growth, 
equity, sustainability, and resiliency. ³*URZWK´�UHIHUV�WR�SRSXODWLRQ�JURZWK��UHDO�HVWDWH�
GHYHORSPHQW��MRE�FUHDWLRQ��DQG�WKH�VWUHQJWK�RI�LQGXVWU\�VHFWRUV��³(TXLW\´�LV�DERXW�fairness and 
equal access to assets, services, resources, and opportunities so that all New Yorkers can 
UHDFK�WKHLU�IXOO�SRWHQWLDO��³6XVWDLQDELOLW\´�FRQWDLQV�VWUDWHJLHV�LPSURYLQJ�WKH�OLYHV�RI�RXU�
residents and future generations by cutting greenhouse gas emissions, reducing waste, 
protecting air and water quality and conditions, cleaning brownfields, and enhancing public 
open spaces. )LQDOO\��³UHVLOLHQF\´�LV�UHODWHG�WR�WKH�FDSDFLW\�RI�WKH�FLW\�WR�ZLWKVWDQG�GLVUXSWLYH�
events, whether physical, economic, or social. 

 

Figure7. Four Pillars of OneNYC 
In each vision, the OneNYC sets up a series of goals, followed by deep description on each 
goal. The descriptions includes indicators, target, and figure for most recent year in each 
goal. Furthermore, there are about 3-5 initiatives in each goal, accompanying with the 
departments and authorities which enact the initiatives as well as sources of budget. The 
table below shows the funding status and funding source for each OneNYC initiative and 
supporting initiative. Specific funding details for newly funded initiatives are available in a 
VHSDUDWH�WDEOH�IHDWXUHG�LQ�WKH�)<¶���0HVVDJH�RI�WKH�0D\RU��DQG�DUH�PDUNHG�ZLWK�DQ�DVWHULVN� 
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Figure 8. Vision, goals and initiatives 

Figure 9. Initiatives, Implementation Authorities, and Budget 

4.3 Progressive Evaluation 
OneNYC HPSKDVL]HV�WKH�LQLWLDWLYHV�DQG�PLOHVWRQHV�IRU�WKH�SLOODU�RI�³UHVLOLHQF\´��$W�WKH�HQG�RI�
this plan, it reported the progressive outcomes of each initiatives in the aspects of resiliency, 
following with description of initiative status, 2014 milestones, and status of milestones. It is 
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worthy to mention that the plan divided each initiative into detailed approaches and strategies. 
)RU�LQVWDQFH��LQ�WKH�LQLWLDWLYH�RI�³strengthen the quality of available climate analysis´��WKHUH�
DUH�VL[�VWHSV��VXFK�DV�³:RUN�ZLWK )(0$�WR�LPSURYH�WKH�ÀRRG-PDSSLQJ�SURFHVV �́�LQ�SURJUHVV���
³&DOO�RQ�WKH�6WDWH�DQG�)HGHUDO�JRYHUQPHQWV�WR�FRRUGLQDWH�ZLWK�WKH�&LW\�RQ�ORFDO�FOLPDWH�
FKDQJH�SURMHFWLRQV´ (completed), and so on. 

 

Figure 10. Detailed analysis of resiliency development 

5 Conclusion 
2QH�WUHQG�ZH¶YH�LGHQWLILHG�LV�WKDW�$PHULFDQ�FLWLHV�DUH�SRVLWLRQLQJ�WKHPVHOYHV�DV�WKH�WUXH�8�6��
leaders in combating climate change, making it clear that action is wanted, needed and 
possible. American cities are positioning themselves as the true U.S. leaders in combating 
climate change, making it clear that action is wanted, needed and possible.  
Based on a series of green plans, the climate action plans have moved their targets from 
simply reducing GHG toward creating a resilient city that not only mitigating hazards to 
environment but also improving social performance. The stakeholders involved in the plan 
vary a lot, depending on different local circumstance. But there is an increasing number of 
cities calling for collaboration among market, government and public citizens. With regard to 
the content of climate action plans, strategies have evolved from simply reducing energy 
consumption and gas relief toward multiple approaches in addressing social and economic 
vulnerability involving neighborhood, building, urban infrastructure, and specific geographic 
issues. The efforts for sustainable development require a transformation of policy from green 
development toward improvement on resiliency. Thus, further changes to planning 
implementation in terms of financial support, public participation, and post-evaluation 
mechanism will be still needed. 
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Abstract   

The Biodiversity and Land Use Project, which is funded by the Global Environmental Facility 
through the United Nations Development Programme aims to support improved regulation and 
land use management that ensures that biodiversity continues to provide essential ecosystem 
services at the municipal scale. South Africa has a rich history in systematic biodiversity 
(conservation) planning and the output of that process is a Map of Critical Biodiversity Areas 
and Ecological Support Areas (CBA Map). When these maps are developed, they incorporate 
climate change adaption areas, ecological infrastructure, as well as a host of priority 
biodiversity features such as threatened ecosystems and species of special concern. The 
Biodiversity and Land Use Project is piloting several ways in which the CBA Map can be 
integrated into the tools which municipalities (local governments) need to develop in terms of 
the recently promulgated Spatial Planning and Land Use Management Act. The key tools 
which the Project is aiming to integrate the CBA Map into are the municipal Spatial 
Development Frameworks and Land Use (Zoning) Schemes.  

1. Introduction 

South Africa recently promulgated its Spatial Planning and Land Use Management Act (no 16 
of 2013) (SPLUMA) which aims to bridge the gap between spatial planning and land use 
management within the country. This paper will first explore the changes that the new planning 
Act brings to the spatial planning and land use management arena within the country. Then 
an explanation of how the Map of Critical Biodiversity Areas and Ecological Support Areas 
(CBA Map) are developed, including how they have incorporated both climate change 
adaptation and ecological infrastructure will be provided. CBA Maps are defined as a map 
which represents spatial sustainability (SANBI, 2017). Lastly, a discussion on how the 
Biodiversity and Land Use Project will attempt to integrate the CBA Map into Spatial 
Development Frameworks and Land Use (Zoning) Schemes will be discussed.  

The Biodiversity and Land Use Project is based within the South African National Biodiversity 
Institute (SANBI) which is a parastatal body which provides science based policy advice to the 
Department of Environmental Affairs. The Project is funded by the Global Environmental 
Facility through the United Nations Development Programme. This is a five year project which 
began in 2015 and aims to support improved regulation and land use management to ensure 
that biodiversity continues to provide essential ecosystem services at the municipal scale. The 
Project is operating in four District Municipalities in South Africa: Ehlanzeni in Mpumalanga, 
uMgungundlovu in Kwa-Zulu Natal, Amathole in the Eastern Cape and Cape Winelands in the 
Western Cape.  

Figure one below provide the project sites in South Africa. 
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Figure 1: Biodiversity and Land Use Project sites (SANBI, 2018) 

2. Spatial Planning and Land Use Management in South Africa

Before South Africa enacted the SPLUMA, provincial governments were responsible for both 
spatial planning and land use planning. In some areas, provinces delegated decision making 
powers over certain categories of land development applications to municipalities (Nel, 2016). 
However, most provincial governments maintained their ability to adjudicate appeals. 
Municipal Planning is listed under Part B of the South African Constitution as part of the local 
government competencies (Constitution of RSA, 1996). However, the Constitution does not 
provide a definition of municipal planning, resulting in provincial governments continuing to 
make municipal planning decisions. It was only in 2010 that municipalities began asserting 
their rights in making decisions with regard to municipal planning. As a result a number of 
Constitutional Court challenges were instituted among others are the Johannesburg Metro (a 
municipality) vs Gauteng (a Province) Development Tribunal, Shelplett 47 Pty Ltd vs Member 
of the Executive Council for Environmental Affairs & Development Planning (Western Cape) 
(Nel, 2016). The Constitutional Court in these instances ruled in favour of municipalities which 
are responsible for municipal planning. These judgements set out rules on what municipal 
planning should entail and these included land use decisions. The judgments further clarified 
that national decisions cannot override municipal ones. Through these judgements, provincial 
governments were also barred from deciding on the appeals that dealt with municipal planning. 
SPLUMA was therefore a response to all of these judgements and as South Africa had never 
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had a national planning Act before, SPLUMA defined how spatial planning and land use 
management should operate within the country, while also taking the Constitutional Court 
judgements into account.  

Although SPLUMA was signed into law in 2013, it only came into effect on the 1st of July 2015 
after a Presidential Proclamation. SPLUMA seeks to create a uniform way of addressing land 
use management and spatial planning in the country. It further specify the relationship 
between spatial planning and land use management systems (SPLUMA, 2013). The current 
SPLUMA Regulations deal with Chapter 6 of SPLUMA, Land Development Applications.  

Unlike the previous provincial planning legislation of South Africa, SPLUMA proposes 5 
normative principles which are aimed at guiding spatial planning and land use planning in the 
country and these are: 

x Spatial Justice-past imbalances need to be addressed through improved access to 
and use of land  

x Spatial Sustainability-promote land development that is within the fiscal, institutional 
and administrative means of the country while adhering to environmental management 
instruments  

x Efficiency-decision making procedures are designed to minimise negative financial, 
social, economic or environmental impacts  

x Spatial Resilience-whereby flexibility in spatial plans, policies and land use 
management systems are accommodated to ensure sustainable livelihoods in 
communities most likely to suffer the impacts of economic and environmental shocks 

x Good Administration-all spheres of government ensure an integrated approach to land 
use and land development that is guided by the spatial planning and land use 
management systems as embodies in this Act.  

 

Some of the changes that SPLUMA brings are among others are as follows: a) it makes 
municipalities the authority of first instance in all land development applications; b) if a land 
development application requires approval from another government institution, such as 
environmental authorisation in terms of the National Environmental Management Act (no 107 
of 1998), then both approvals need to be obtained before the commencement of such 
development; c)in addition, SPLUMA mandates that land development applications be 
approved by either an authorised official or a Municipal Planning Tribunal. This was a move 
away from previous practice wherein, the executive authority of the municipality was 
responsible for the authorisation. However, appeals are still decided by the executive authority 
of the municipality or the executive authority can delegate this responsibility to an 
institution/tribunal. SPLUMA also requires all municipalities to have wall to wall land use 
schemes (previously known as zoning or town planning schemes) within 5 years of the 
implementation of SPLUMA. This means that areas which were previously excluded from 
schemes now need to be included, such as rural areas and areas under traditional authority.  

The changes that SPLUMA has brought has presented the ideal opportunity for the 
Biodiversity and Land Use Project to ensure that CBA Maps get incorporated when those wall 
to wall land use schemes are developed. Details around how the CBA Map is developed will 
be discussed in more detail below.  

3. Climate Change and Biodiversity Planning in South Africa 

South Africa has moved away from conservation planning towards biodiversity planning as 
conservation planning has a protected areas connotation and the CBAs which we develop are 
not protected areas. Also, protected areas have a long history of excluding certain racial 
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groups during the former Apartheid government and as such, we have moved towards 
biodiversity planning which is more inclusive.  

Although South Africa is a signatory to the Convention on Biological Diversity and is compelled 
to adopt the principles embedded in Local Agenda 21, the implementation of these within the 
country has had some challenges. According to Pierce, Cowling, Knight, Lombard, Rouget, 
and Wolf (2005) some of the challenges with local governments adopting environmental 
sustainability principles in Agenda 21 is that local government decision makers lack an 
awareness of the importance of planning to protect biodiversity priority areas as identified 
through conservation assessments. Pierce et al (2005) go on to argue that there is a 
disjunction in the structure and content of conservation plans and those required for land use 
planning; and that municipal land use planners lack the capacity to effectively integrate 
biodiversity into planning products. 

Biodiversity planning in South Africa has since moved to incorporate some of the challenges 
which Pierce et al (2005) identified. As a result, as of 2017, all the provinces and some 
municipalities in South Africa have Provincial Biodiversity Sector Plans (SANBI, 2017). The 
Biodiversity Sector Plans are the CBA Map with land use guidelines, which indicates what 
land uses are compatible within the various CBA Map layers and these layers will be discussed 
in more detail below.    

The concept of ecological infrastructure has recently gained traction within the country. 
Ecological infrastructure can be defined as naturally functioning ecosystems that deliver 
valuable services to people and ecosystems (SANBI, 2013). A single piece of ecological 
infrastructure often has several benefits such as a wetland providing both water purification 
and flood attenuation services. Although mapping ecological infrastructure is still in its infancy 
in South Africa, many CBA Maps already include elements of it as either part of their Critical 
Biodiversity Area or Ecological Support Areas layers (SANBI, 2017). According to SANBI 
(2017) South Africa has been able to map ecological infrastructure for water source areas, 
wetlands, riparian zones, coastal dunes, spawning grounds, and natural forage for pollinators. 
Given that many of the elements above are directly related to climate change adaptation and 
disaster risk reduction, these have been used as a proxy for climate change adaption mapping 
within this paper.  

According to SANBI (2017), the CBA Map identifies a set of biodiversity priority areas, called 
Critical Biodiversity Areas (CBAs) and Ecological Support Areas (ESAs). Both of these as well 
as the protected areas (national parks, nature reserves, etc.), are important for the persistence 
of a viable representative sample of all ecosystem types and species as well as the long-term 
ecological functioning of the landscape as a whole. SANBI further indicates that the CBA Map 
is made up of 5 key features: 

x Protected Areas (areas that have been formally declared or recognised in terms of the 
National Environmental Management: Protected Areas Act (57 of 2003), including 
National Parks, Nature Reserves, etc.) 

x Critical Biodiversity Areas (areas outside the Protected Areas network and must be 
maintained in a good ecological condition (natural or near-natural state) in order to 
meet biodiversity targets) 

x Ecological Support Areas (areas that must be maintained in at least a fair ecological 
condition (semi-natural/moderately modified state) in order to support the ecological 
functioning of a CBA or Protected Area, or to generate or deliver ecosystem services, 
or to meet remaining biodiversity targets for ecosystem types or species when it is not 
possible or necessary to meet them in natural or near-natural areas) 
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x Other Natural Areas (areas in a fair or good ecological condition that fall outside the 
protected area network and fall outside of CBAs and ESAs. However, these areas can 
be demarcated as CBAs or ESAV�LI�WKH�H[LVWLQJ�&%$¶V�DQG�(6$¶V�DUH�GHVWUoyed)  

x No Natural Remaining (areas with no natural habitat remaining and include areas that 
have been irreversibly modified (transformed) such as urban and industrial areas) 

Areas for climate change adaption which can act as climate change refugia at the local scape 
or areas which provide landscape scale gradients for the movement of species in response to 
climate change are all also important for ecological processes. (SANBI, 2017). Therefore, 
climate change is intricately integrated into the development of the CBA Map.   

SANBI (2017) recommends that the input layers for developing a map of CBAs and ESAs 
should, at least, include the following: 

x Biodiversity features 
o Ecosystem types (classified and mapped) 
o Species of special concern 
o Unique or special habitats or features 
o Areas important for ecological infrastructure 

x Protected areas 
x Ecological condition, including land cover 
x Socio economic constraints and opportunities in the landscape  

 

Below is an example of the CBA Map for the Western Cape Province (Pool-Stanvliet, Duffell-
Canham, Pence and Smart: 2017) 

 

Figure 2: Biodiversity Sector Plan for the Western Cape, 2017 (CapeNature, 2017) 
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In this paper the Biodiversity and Land Use Project argues that within the South African 
context, the best tool to incorporate both climate change and biodiversity considerations into 
municipal spatial planning and land use process is through the integration of the CBA Map 
into spatial development processes. Therefore, the Biodiversity and Land Use Project has 
been integrating the CBA Map into both Spatial Development Frameworks and Land Use 
Schemes which are discussed in the section below.    

4. Integrating the CBA Map into Spatial Development Frameworks

Although SPLUMA governs the development of Spatial Development Frameworks (SDFs), 
EHFDXVH�WKH�6')¶V�DUH�VWLOO�D�FRUH component of the municipal Integrated Development Plans 
(IDP), they are also governed by the Local Government: Municipal Systems Act (no 32 of 
2000). According to Ruwanza and Shackleton (2015), the IDP is the primary tool to achieve 
integrated territorial development and guide the work of municipalities. This severely limits the 
effectiveness RI�6')¶V�LQ�6RXWK�$IULFD�DV�,'3¶V�DUH�XSGDWHG�every 5 years, linked to general 
political elections cycle. However, attempts are currently underway to decouple the SDF from 
WKH� ,'3�SURFHVV� DV� WKH�6')¶V� DUH� ORQJ� WHUP�SODQV�ZKLFK� VKRXOG� QRW� EH�RYHUO\� WLHG� WR� WKH�
political term of a particular political party. 

One of the key ways in which we have been integrating biodiversity and climate change into 
6')¶V� LV� E\� LQFRUSRUDWLQJ� LW� DV� SDUW� RI� HLWKHU� WKH� RSHQ� VSDFH� V\VWHP� RU� DV� SDUW� RI� WKH�
environmental management area of the municipality. Within some of the municipalities we 
have been working with, we found that they prefer to flatten out the various layers from their 
CBA Map and treat all of the layers the same way. Bushbuckridge Local Municipality, which 
falls within Ehlanzeni District in Mpumalanga is an example of such a municipality which has 
chosen to go this route. In Figure 3 below, the large protected area to the west of the 
municipality is the Kruger National Park which is one of the largest national parks in Africa. 
The municipality has decided to treat both the Protected Areas and the CBA¶V�DQG�(6$¶V�DV�
a single layer and they have called this new layer the Environmental Management Area. 
Although SANBI finds this to be an effective approach DV� LW� KHOSV� WR� SURWHFW� &%$¶V�� this 
approach has some disadvantages such as being externally land hungry and not allowing the 
town planners in that municipality to make full use of the compatible land uses within the CBA 
Map. However, as this is a predominantly rural municipality which suffers from a lack of 
capacity, this is seen as an ideal way to protect biodiversity and to allow the municipality to 
plan for climate change.   
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Figure 3: Bushbuckridge Local Municipality Conservation Plan and SDF, 2017 (Bushbuckridge Local 
Municipality, 2017) 

Msunduzi Local Municipality in uMgungundlovu District in Kwa-Zulu Natal has chosen to refer 
to its environmental framework as ecological infrastructure. This is a more urban and a 
relatively well capacitated local municipality. Their ecological infrastructure framework is 
primarily based on their Metropolitan Open Space System (which includes the CBA Map), the 
findings of some of their Strategic Environmental Assessments and the various types of 
ecological infrastructure as discussed above. Within their final SDF, they have incorporated it 
into their Green Structure category. As the Biodiversity and Use Project, we have found that 
calling their environmental framework ecological infrastructure is a very useful as it ensures 
that climate change is integrated into their SDF.  
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Figure 4: Msunduzi Local Municipal Spatial Development Framework, 2014 (Msunduzi Local 
Municipality, 2014) 

5. Integrating the CBA Map into Land Use Schemes

Nel (2016) claims that, although SPLUMA allows for municipalities to develop land use 
schemes, these are in conflict with the normative principles which it proposes, mainly spatial 
justice which aims to promote integration and inclusion. However, these are challenges which 
we have chosen not attempt to address through the Biodiversity and Land Use Project as 
these are structural in nature and would take longer than the Project¶s lifespan to attempt to
resolve.  

Accordingly to Nel (2016) zoning drives land value as it determines properties development 
potential, along with its location. Therefore, municipalities in South Africa have traditionally 
looked at the properties which have been zoned for public open space under their ownership 
as the first pieces of land which they auction off to private developers. In an attempt to 
counteract some of this inherent bias of municipalities, particularly in the more rural ones, the 
Biodiversity and Land Use Project has been undertaking extensive capacity development 
interventions to inform municipal officials and politicians of the benefits of appropriately 
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managing their biodiversity and planning for climate change. This is where we have found the 
term ecological infrastructure to be particularly beneficial as it speaks directly to the mandates 
of municipalities in providing services for their inhabitants.  

The Biodiversity and Land Use Project has further been funding the development of land use 
schemes within some of the municipalities that we are working in. This has provided us with 
the opportunity to influence the process which we ordinarily would not have had as most 
conservation agencies are regulated to a commenting authority within the development of 
municipal schemes. The Biodiversity and Land Use Project has proposed that the CBA Map 
within our municipalities be used as an overlay zone within the schemes. Therefore when a 
land owner applies to have their rights upgraded, the overlay zone will come into effect. The 
requirement of this overlay allows the municipality to determine the location of buildings to be 
constructed within the property. This allows the municipality to ensure that structures avoid 
sensitive biodiversity areas and they can also request that the portions of the property which 
are not to be developed be rezoned to open space as part of the conditions of approval.  

The overlay proposals discussed above are only applicable when a land owner applied to 
upgrade their existing land use rights as within the legislative framework of South Africa, there 
is no way for a municipality to deprive a land owner of their existing rights without financial 
compensation. *LYHQ�WKH�ILQDQFLDO�KHDOWK�RI�PDQ\�RI�WKH�FRXQWU\¶V�PXQLFLSDOLWLHV��WKLV is not an 
option that we believe the municipality would be willing to entertain.  

Within the City of Mbombela local municipality, which is also in Ehlanzeni District in 
Mpumalanga Province, as part of the project, we have proposed onsite verification of the CBA 
Map. As part of the development of their land use scheme, the City needed to conduct a land 
use audit. We supported the process of the land use audit by requesting that they also conduct 
a basic verification of the CBA Map to see if those areas shown on the CBA Map are still 
undeveloped. The obtained information will be used to update the land cover layer and it will 
also be use during the revision of the CBA Map.  

,Q�WHUPV�RI�KRZ�&%$¶V�DUH�]RQHG�ZLWKLQ�WKH�ODQG�XVH�VFKHPHV��ZH�SURSRVHG�WKDW�WKHVH�HLWKHU�
be zoned as part of the conservation/environmental zones or as open space. The advantage 
of using the term open space is that it is a well understood town planning term and is regarded 
as an area where urban development should not occur. Therefore, it would be an ideal space 
IRU�&%$¶V�WR�EH�LQFOXGHG�LQWR�WKH�ODQG�XVH�VFKHPH� In terms of the categories that we have 
recommended for Open Space, we recommended to our municipalities that they subdivide 
open space into Passive Open Space (CBA Map) and Active Open Space (other green 
features such as sports fields and golf courses). In addition, we recommended that within 
urban areas, buildings should face these open to not only provide a hard boundary for those 
spaces, but to also provide passive surveillance.  

The main reason that we have focused on Land Use Schemes is that they grant real rights to 
land owners. Therefore, unlike the SDF which neither grant nor removes rights, the schemes 
are a powerful tool for ensuring that municipalities are better prepared for climate change.  

6. Conclusion  

7KH�DERYH�SDSHU�KDV�ORRNHG�DW�KRZ�WKH�RSSRUWXQLWLHV�SURYLGHG�E\�6RXWK�$IULFD¶V�UHFHQWO\�
promulgated Spatial Planning and Land Use Management Act has enabled the Biodiversity 
and Land Use Project to achieve its goals. The paper first explored the changes that the new 
Act has brought and then discussed how the CBA Map is developed and how it incorporates 
both climate change adaptation and ecological infrastructure. The paper then explored the 
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various ways that the Project has been integrating the CBA Map into Spatial Development 
Frameworks and Land Use Schemes.  
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Abstract 
Travel in connection with visits to non-primary dwellings represents considerable carbon 
footprints. Based on qualitative interviews of Norwegian vacation home users, supported by a 
questionnaire survey including also other types of non-primary dwellings, this paper addresses 
travel modes when visiting non-primary dwellings and the reasons stated for choosing the 
relevant modes of transportation. Car is the dominant mode for travel to, from and within the 
areas of non-primary dwellings. Interviewees travel by car to vacation homes mainly because 
they bring much baggage and/or travel with kids, need the car for travel within the local area, 
and because of poor transit connections on the last part of the journey from the primary dwelling 
to the vacation home. Transit users emphasize environmental concerns and qualities of the 
journey itself and often combine train or express bus with taxi, or are driven by relatives on the 
last part of the journey. The reasons stated by interviewees for their choices of travel modes 
when visiting vacation homes are in line with rationales for travel mode choice found in studies 
of transport rationales for daily-life travel. Better shuttle bus and taxi provision in vacation home 
areas could enable less environmentally harmful travel to such areas. 

Introduction 
The purpose of this paper is to provide a nuanced picture of travel modes for visits to non-
primary dwellings1 and the reasons for using the respective modes of transportation for such 
trips, based mainly on qualitative interview data from a Norwegian study supplemented with 
some of its survey results. By doing this, we also aim to contribute to wider debates about the 
climate impacts of the multi-dwelling home lifestyle (Paris, 2006; Arnesen et al., 2012) and how it 
could possibly be made more environmentally sustainable. 

More than one out of five Norwegian households own one or more dwellings in addition to their 
primary home. A nearly equally high number of households have regular access to non-primary 
dwellings that they do not own themselves. Most non-primary dwellings are located at some 
distance from the users’ primary dwellings, and visits to non-primary dwellings may therefore 
involve considerable travel. According to Farstad et al. (2011), Norwegian users of vacation 
homes (which make up the dominant part of all non-primary dwellings) spent on average 36 
days at such dwellings in 2007. Seventy percent of the vacation homes were located more than 
one hour driving distance from the user’s primary home address, and 28 % more than three 
hours driving distance away. A more recent study of non-primary dwelling users whose primary 
dwelling is located in Greater Oslo shows a somewhat higher number of annual days stayed at 
non-primary dwellings (46), with an average of 14 separate stays per year (Xue et al., 2018).  

Although the number of trips annually to and from non-primary dwellings is much lower than, for 
example, workforce participants’ commuting trips during a year, the long distances covered 
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when visiting non-primary dwellings imply that the CO2 emissions from such trips can still be 
considerable (Aall, 2011, 2014; Adamiak et al., 2015). This is especially the case for non-primary 
dwellings located abroad, which are often accessed by long-distance flights, but also for non-
primary dwellings located in Norway, domestic users’ trips to and from such dwellings represent 
considerable carbon footprints. On average, each of the Greater Oslo respondents using non-
primary dwellings emitted 585 kg of CO2 for their trips between their primary and non-primary 
dwellings during the last 12 months. This corresponds to 7.5 % of the mean total CO2 emissions 
per year among Norwegians (including domestic as well as international aviation but excluding 
the oil and gas production sector). If looking only at trips to non-primary dwellings located in 
Norway, Oslo respondents’ trips to and from such dwellings produced about 360 kg of CO2 
emissions annually, or about 4.5% of the total per capita emission among Norwegians (Xue et 
al., ibid.). Travel within the non-primary dwelling areas when staying there comes in addition. 

Travel to and from non-primary dwellings thus represents a non-trivial contribution to the climate 
impact of the users of such dwellings. For visits to vacation homes located in Norway visited by 
Norwegian residents, private car is the all-dominating travel mode (Aall, 2014). Still, many 
visitors to non-primary dwellings also use other means of transportation, and some trips to non-
primary dwellings include a combination of different travel modes.  

In this paper, we will discuss why the car has such a prevalence for trips in connection with visits 
to vacation homes. Apart from some very rough national-scale or regional studies, travel modes 
in connection with visits to vacation homes is a rather under-researched topic. In particular, this 
applies to visitors’ travel within the vacation home area when staying there. Moreover, no study 
has so far, to our knowledge, investigated the visitors’ motivations, justifications and reasons for 
using their chosen travel modes for trips to, from and within vacation home areas2. 

In the next section (2), we present the data and methods of the study. Section 3 offers an 
overview as well as a more detailed picture of travel modes among Greater Oslo survey 
respondents and interviewees for their trips between primary and non-primary dwellings. 
Considerations and motivations stated by the interviewees as reasons for their choices of travel 
modes are also presented. Based mainly on qualitative interview data, section 4 shows 
examples of the various travel modes that interviewees use when staying in their vacation home 
areas, and their reasons and motivations for choices of travel modes for these trips. In section 5, 
the interviewees’ reasons for travel mode choices are discussed in comparison with rationales 
for travel mode choices found in studies of daily-life travel in urban areas. A few concluding 
remarks finalize the paper, including a discussion of possible policy measures that could change 
travel modes in connection with visits to vacation homes in a more environmentally friendly 
direction (section 6). 

Data and methods 
The empirical material on which this paper is based stems from a questionnaire survey among 
inhabitants of Greater Oslo, and eighteen qualitative interviews with persons with access to 
vacation homes. The survey and the qualitative interviews were both conducted in 2016. The 
survey respondents were recruited among inhabitants living within 45 postal zones in Greater 
Oslo. These zones were chosen in order to ensure variation in terms of housing types, 
neighborhood densities, centrality (distance from the city center of Oslo) and district-scale 
income levels. In total, we sent 10,000 invitation letters to the web-based questionnaire survey 
to addressees randomly selected among the residential addresses within the selected postal 
zones. We received 707 completed responses, yielding a response rate of 7.1 %. While rather 
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low, such a response rate is not uncommon in social science studies nowadays, especially for 
extensive and complex questionnaires such as the one used in the present study. Since the 
questions focused on the use of non-primary dwellings, persons who did not use or have access 
to any such dwellings were less prone to answer. This is reflected in the high share of persons 
with access to non-primary dwellings among the respondents (68%), which is considerably 
above the national average of about 40%. However, since the present paper focuses only on the 
owner/user group, we still consider this group as fairly representative of the population of second 
home owners/users among Greater Oslo residents.  

Apart from questions about ownership and access to non-primary dwellings, the questionnaire 
included questions about, among others, motivations for going there, duration and frequency of 
stays, the address, type, size and standard of primary as well as non-primary dwellings, modes 
of traveling between primary and non-primary dwellings, and how far from the primary dwelling 
each non-primary dwelling was located. Thirteen percent of the non-primary dwellings available 
for the respondents are located abroad and the remaining 87% in Norway. 

We also asked if the respondents were willing to participate in a follow-up qualitative interview. 
After a preliminary analysis of the survey data, we decided to focus on non-primary dwellings 
that are mainly for recreational use, since this is the dominant type in the survey. Among the 244 
respondents that stated their willingness, nine who had access to vacation homes located at 
various places in Southern Norway were selected as interviewees. Subsequently, nine additional 
interviewees were selected among owners/users of vacation homes located in the municipalities 
of Oppdal, Trysil and Kragerø. The interviewees of Oppdal (a mountain municipality) all lived in 
Trondheim, whereas the additional interviewees with vacation homes in Kragerø (a coastal 
municipality) and Trysil (a mountain municipality) all lived in Greater Oslo, like the interviewees 
who were recruited through the questionnaire did. All interviewees had a Norwegian ethnic 
background. Persons with an immigrant background, who often have access to non-primary 
dwellings in their own or their parents’ country of origin (Duval, 2004), were thus not represented 
among the interviewees. 

Several interviewees had access to more than one vacation home. Figure 1 shows the locations 
of the vacation homes owned by or accessible for the interviewees3. Although we attempted to 
include interviewees with different socioeconomic characteristics, persons with high income and 
particularly long academic education are, similar to the survey respondents, overrepresented 
among the interviewees, compared to the populations in the city regions in which they live. 

The interviews lasted for 60 to 90 minutes and were semi-structured, addressing several pre-
identified topics. Each interview was conducted in an open manner, where the interviewees 
were first given the opportunity to speak freely for some minutes about their visits to vacation 
homes. Six interviews were conducted in Norwegian and the remaining twelve in English 
language. The interviews were all audio-recorded and subsequently transcribed word by word. 
An important tool in the subsequent analysis of interview data was an interpretation scheme 
developed in studies on residential location and travel conducted earlier by some of the project 
team members (Næss, 2013; Næss et al., 2018; Næss, 2018) and adapted to the present study. 
The interpretation scheme requested the interpreters to state what each interview could tell 
about each of 37 detailed research sub-questions  Each interview was interpreted by one 
member of the research team while another research team member who had read the same 
transcript acted as a quality-checker. Synthesizing across the 18 interviews was conducted 
separately for seventeen different question groups formed from the original 37 research 
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questions of the interpretation scheme. The present paper is based on the information elicited 
from two of the question groups, “Travel modes between primary dwellings and vacation homes” 
and “Travel mode within vacation home areas”, which together included five separate research 
questions. 

  
Figure 1: Locations of the vacation homes owned by or accessible for the interviewees 

Travel modes for trips between primary and non-primary dwellings 
Results from the survey 
Figure 2 shows the main travel modes4 used for respondents’ trips between their primary and 
non-primary dwellings. Car is by far the main travel mode used by most respondents, accounting 
for 79% when trips to the first (i.e. most frequently used) as well as any second and third non-
primary dwelling are taken into consideration. Airplane is the main travel mode for 11% of the 
respondents5, whereas train and bus account for 4% each. The dominance of the car is 
especially strong (81%) for respondents’ trips to the first non-primary dwelling, with somewhat 
lower shares for trips to the second and third non-primary dwelling (75%). For respondents who 
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travel to their second or third non-primary dwelling, flights play a more important role, reflecting 
that a higher share of the second and third than the first non-primary dwellings are located 
abroad. This also implies that the role of the airplane becomes more important if we compare the 
travel distances accounted for by different modes instead of just comparing the number of trips. 

Figure 2: Main travel modes normally used for trips from primary to non-primary dwellings. N = 417 
respondents.  

A closer look at the material shows that travel modes such as bus, taxi and train play a 
somewhat larger role than indicated in Figure 2, since respondents sometimes combine the 
main travel mode with these modes for a shorter part of the journey. For example, respondents 
who go by airplane for the longest part of the journey may combine this with trips by bus or train 
to their final destination, or they may rent a car. Similarly, some respondents travel by bus or 
train for the longest part of the journey and supplement this with taxi, coastal liner/ferry or leisure 
boat for the last part before they reach the non-primary dwelling. 
Whereas Figure 2 was based only on the number of respondents stating a particular mode as 
the most important one for trips to non-primary dwellings, Figure 3 shows the number of 
kilometers that the respondents traveled per capita by the four main travel modes (car, airplane, 
bus and train) when visiting non-primary dwellings over the last 12 months6. The car is still the 
dominant mode, but airplane plays a greater role now than in Figure 2, especially for trips to 
respondents’ second and third non-primary dwellings. In total for all non-primary dwellings, trips 
by car as the main travel mode account for 71% of the kilometers traveled, airplane 24% and the 
remaining amount of travel equally distributed between bus and train. For trips to the first non-
primary dwelling, car accounts for 77% and airplane for 18%, whereas the shares of air travel 
are as high as 41% and 40% for trips to respondents’ second and third non-primary dwellings. 
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Figure 3: Person kilometers per capita traveled by car, airplane, bus and train to respondents’ non-primary 
dwellings. N = 426 respondents.  

As shown in the qualitative interviews (see below), one reason for the dominant role of the car 
as travel mode for trips to non-primary dwellings is that many such dwellings are difficult to 
access by public transportation. In order to assess the transit accessibility of the respondents’ 
non-primary dwellings, we asked how close they could come to their non-primary dwellings by 
public transportation (not including taxis). The results (Table 1) show that the non-primary 
dwellings are on average located far away from the closest transit stop, with mean distances of 
12 km, 13 km and 27 km for the first, second and third non-primary dwellings of the respondents. 
Some non-primary dwellings located very far (300 km or more) from the closest transit stop pull 
these mean values upward. But the median distances are also long, with 5 km for first and 
second non-primary dwellings and 12 km for third non-primary dwellings. Some non-primary 
dwellings are still located close to transit stops. Among the respondents’ first, second as well as 
third non-primary dwellings, 10% can be accessed within a distance of 500 m or less from the 
closest transit stop, and for first and second non-primary dwellings, 25% can be reached within 1 
km from a transit stop. Moderate distance from the non-primary dwelling to the closest transit 
stop does seem to contribute to somewhat higher share of travel by transit. Leaving out air-
traveling respondents, 15% of those whose non-primary dwellings are located less than 1 km 
from the closest transit stop travel by bus or train, compared to 8% among those with more than 
1 km distance to the closest transit stop.  

 First non-primary dwelling Second non-primary 
dwelling Third non-primary dwelling 

Mean 12.0 13.2 27.1 
10% percentile 0.50 0.43 0.47 
25% percentile 1.0 1.0 2.6 
50% percentile (median) 5.0 5.0 12.0 
75% percentile 15.0 15.0 24.0 
N 386 142 48 

Table 1: Distance (in km) from non-primary dwelling to the closest opportunity for public transportation 
(taxi not included). 

Poor transit accessibility is especially the case for mountain cabins. Non-primary dwellings in 
coastal areas are often easier accessible by transit, since some of them are located in villages 
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and towns (but many are still located on small islands or other places not served by transit). For 
respondents’ first non-primary dwellings in Norwegian mountain areas, only 10% are located 
within 1 km from a transit stop. For respondents’ first non-primary dwellings located elsewhere in 
Norway, 25% are located 1 km or less from a transit stop, and 10% have a distance to such a 
stop of 300 m or less. Respondents’ first non-primary dwellings located abroad have similar 
accessibility by transit as those located in non-mountainous parts of Norway. Similar differences 
in transit accessibility between locations in Norwegian mountainous areas and elsewhere in 
Norway or abroad exist for also respondents’ second and third non-primary dwellings. 
Results from the qualitative interviews 
The qualitative interviews can shed light on the more detailed practices when traveling to and 
from vacation homes, as well as the motives, considerations and justifications underlying such 
practices. 
Among the eighteen interviewees, fifteen use private cars as their main mode of travel between 
primary dwellings and vacation homes, while three normally go by transit, two of which by train 
and one by bus. These interviewees combine transit with taxi, rented car or travel as passengers 
with friends or relatives for a smaller part of the journey (closest to the vacation home). One 
interviewee has one of his vacation homes in Turkey and travels by airplane to an airport near 
the vacation home. 
Some of the car travelers have occasionally used transit but do not normally do so. One 
interviewee who now uses the car intends to shift to transit in the future.  
Reasons for going by car 
The main considerations that interviewees refer to as reasons for traveling to their vacation 
homes by car are: A need to bring heavy/voluminous things with them (mentioned by eight 
interviewees), poor transit connections (seven interviewees), need for car travel within the 
vacation home area (four interviewees), time-saving (four interviewees), flexibility (three 
interviewees), convenience, money-saving and pro-car habitus (two interviewees each), and 
feeling of freedom (one interviewee).7  
The reason that the interviewees most frequently refer to for traveling between primary dwellings 
and vacation homes by car is the need to bring with them baggage and/or other items that it 
would be cumbersome or impossible to transport if traveling by other modes. The following 
quote by the latter interviewee is illustrating: 

“I didn’t use it [the bus from Oslo to Trysil], but my wife has used it a few times, and it’s have been 
working fine for her. It’s just that when we go there, or at least nowadays, we have a three-year 
old, we tend to have a lot more thing with us.” (Male interviewee, 34, with access to cabin in Trysil 
and two other vacation homes) 

The items that the interviewees bring with them include foodstuff, equipment for sports and 
outdoor life, clothes and laundry. One interviewee also says that they need to bring garbage 
from the vacation home to a container at some distance. A couple of interviewees mention that 
they were refurbishing or extending their vacation homes and needed to bring materials with 
them.  
For many of the interviewees, the transit connections to the vacation home are poor, but some of 
those interviewees would have traveled by car also if the transit connections had been better. 
Some interviewees who can travel to their vacation homes relatively easily by transit also prefer 
to travel by car anyway. For example, one interviewee can travel by bus from Oslo to a bus stop 
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only 150 m from the vacation home but always travels by car. However, for about half of those 
interviewees who normally travel to their vacation home by car, poor transit connections are 
mentioned as one of the reasons for their choice of travel mode. For many interviewees, going to 
the vacation home by other modes than car would require transfers between several transit lines 
(with related waiting times) and the use of taxi (if available) for the last part of the journey. For 
example, the bus stop closest to one of the vacation homes of one interviewee is 10 km from the 
cabin and there are no taxis. Another interviewee tells that the bus stop is located far away from 
and at an altitude 500 m lower than one of their the cabins and that it would not be tempting to 
take a bus for a short stay.  
Four interviewees say that they travel to the vacation home by car (also) because they need to 
drive from the vacation home to various activities within the vacation home area. This will be 
discussed in Section 4.  
For most interviewees, traveling to the vacation home by modes other than car would be more 
time-consuming. This is mentioned explicitly by only four interviewees but is probably an 
underlying concern also for those who refer to poor transit accessibility to the vacation home as 
a reason for traveling by car.  
Only three interviewees explicitly mention flexibility as a reason for traveling to vacation homes 
by car, but a wish for flexibility is plausibly also an underlying reason when interviewees state 
that they travel to their vacation home by car because they want to drive to facilities within the 
vacation home area (see section 4). The illustrations given by interviewees about their wish for 
flexibility are all related to travel within the non-primary area and not to the journey between 
primary dwelling and vacation home per se.  
Convenience as a reason for traveling between primary dwellings and vacation homes by car is 
related to the concern about bringing items to/from the vacation homes as well as to perceiving 
transit connections as poor, and is probably one of the underlying rationales for both these 
concerns. Two interviewees explicitly mention convenience as a reason for traveling by car, and 
it is implicitly indicated by another interviewee. The wife of one of these interviewees used to 
take the bus sometimes before, but now the bus does no longer stop just outside the 
neighborhood where their cabin is located.  
A few interviewees say that it is economically more favorable to travel by car to their vacation 
homes than going by transit. This is especially the case when many people go together to the 
vacation home, as one of them stated.  
A couple of interviewees also indicate that they have a long-standing habit of car driving and a 
predilection for using this travel mode. Both these interviewees belong to households that have 
for long periods had two or more motor vehicles (cars and motorcycle), and for one interviewee, 
driving seems to be so self-evident that the reasons for choosing this travel mode go without 
saying.  
Finally, one interviewee likes the freedom provided by the car and mentions this feeling of 
freedom as one of the reasons for traveling by car to the vacation home.  
Reasons for going by transit 
Among the three interviewees traveling to their vacation homes by transit, the main reasons 
given for this choice are: Environmental concerns, easiness/convenience, non-ownership of 
private car, no driver’s license, good transit connection and money-saving.  

228



All the three interviewees who use transit as their main travel mode for trips between primary 
dwellings and vacation homes mention environmental considerations as one of the reasons for 
this choice of travel mode. In addition, another interviewee, who now travels by car but intends 
to shift to transit, mentions environmental concerns as one of the reasons for making this shift. 
Interestingly, all the four interviewees who mention environmental concerns as important to their 
travel mode choice when going to vacation homes are female.  
The interviewees who talk about transit as a convenient and easy travel mode all refer to train 
travel. One of them says that life is much easier on a train than when driving, since in the latter 
case you cannot rest. She mentions their experiences of being stuck in traffic jam as an example 
of what she can avoid taking the train. On the other hand, she thinks bus travel is not very 
convenient, especially on winding roads, which makes them car sick.  Another interviewee 
emphasizes the convenience of train travel and mentions that her kids like to take the train 
whereas they feel restless in a car. One important condition for her judgment of train travel as 
convenient is that they do not need to bring all stuff with them (bed linen, towels, skis, clothes, 
etc.), so the baggage is small, which makes it easier to go by train.  
None of the three interviewees who travel to vacation homes by transit owns a private car, which 
is an important contributory reason for their travel modes for these trips.  They all live at quite 
central locations in Oslo, inside Ring 3, and two of them explicitly say that their non-ownership of 
cars is because they do not need to travel by car at their primary dwellings, as illustrated by this 
quote: 

“It’s important for us to live here [at the primary dwelling] without a car, and of course we could 
have borrowed a car going there, but life is much easier on a train, yeah. It’s three and a half 
hours with rest, and when you drive a car there is no rest. … we take the bus here, from Sagene 
down to Oslo S, that’s the first part, 10 minutes. And then it’s 3.5 hours on the train, and then we 
walk just to the store, buy all the stuff, put it in a taxi and then we are up there.” (Female 
interviewee, 41, one self-owned cabin (Ål) and one family-owned cabin (Åfjord) 

All three non-car-owning interviewees mention environmental awareness as important reasons 
for not having a car, and one of them, who does not even have a driver’s license, says that her 
non-possession of driver’s license is an environmental choice. Non-ownership of car as a reason 
for traveling by transit is thus closely related to the above-mentioned environmental reason for 
choosing transit as travel mode when traveling between primary dwellings and vacation homes.  
Only one of the transit-traveling interviewees explicitly mentions good transit connections as a 
reason for their travel mode choice. Another interviewee says that the transit connection to one 
of her vacation homes has worsened and is more of a challenge, since the travel time has 
increased from one hour to two hours. This interviewee, who does not possess a driver’s license 
or a car (cf. above), is a car passenger with her mother when she visits her other, more distant 
vacation home, apart from when she travels alone. Then she travels by bus despite the long 
travel time of 12-13 hours.  
For those interviewees who do not own a car and do not have the opportunity to travel as car 
passenger with other visitors to the vacation home, the alternative to transit travel is to rent or 
borrow a car. Compared to renting a car, travel by transit will then be cheaper, as stated by one 
interviewee.  
One of the interviewees who often travels by transit between the primary dwelling and vacation 
homes sometimes does borrow a car (from her parents or parents-in-law) when traveling to their 
two least transit-accessible cabins. The reason for this is the relatively poor transit access to 
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these cabins, where the train journeys must be combined with relatively long taxi trips at the end 
or they must make an agreement with local people to drive them.  
Taxi, car, boat and ferry as supplementary travel modes 
As already mentioned, three interviewees who travel by transit for most of the journey between 
their primary dwellings and vacation homes normally combine the transit trip with other travel 
modes (taxi or car passenger) for the part of the journey between the closest transit stop and the 
vacation home. Although not stated explicitly, the reason for the use of these means of transport 
is obviously that the distance between the transit stop and the vacation home is longer than 
acceptable non-motorized travel distance. This can in its turn be related to poor transit 
connections on the last part of the trip from primary dwelling to vacation home. 
Three interviewees have their vacation homes on an island and take a taxi boat or ferry from the 
closest pier on the mainland after having traveled most of the distance from the primary dwelling 
by car. The following quote illustrates this: 

“I drive to Valle, it’s a bit before Kragerø, ….. And I have parking place there. And from there I 
take a taxi boat. The only way to get there is either by a taxi boat or ferry, but then you have to go 
all the way to Kragerø.” (Female interviewee, 50, one self-owned cabin (Jomfruland) and one 
family-owned cabin (Haugastøl)) 

Their reason for combining car travel with another travel mode is thus topographical. Another 
interviewee uses a car ferry as a shortcut across the Oslo fjord on his car trips between primary 
dwelling and vacation home, which can partly be attributed to topographical reasons. In addition, 
he likes the relaxation during the ferry trip. 
Air travel 
Only one interviewee has a vacation home outside Scandinavia. This interviewee, who besides 
his Norwegian mountain cabin owns a dwelling in Turkey, travels by airplane to an airport 20 km 
from the latter vacation home. Avoiding too much time spent on traveling is the obvious reason 
for this travel mode choice. 
Travel modes within vacation home areas 
The questionnaire survey did not include questions about the respondents’ travel during their 
stay at the non-primary dwelling. This section is therefore based solely on the qualitative 
interview material. 

Among the eighteen interviewees, fifteen use private cars when traveling within vacation home 
areas, i.e. all interviewees except three whose cabins are on an island.  A slight majority of the 
car users combine driving with other travel modes within their vacation home areas, depending 
on trip destinations, purposes and other circumstances. However, nearly half of the car-using 
interviewees travel only by this mode when traveling to activities within their vacation home 
areas (recreational walking, skiing and biking starting directly from the vacation home not 
included).  

Apart from driving, the interviewees make use of the following travel modes to reach activity 
locations within their vacation home areas: Walking (six interviewees), taxi boat or ferry (three 
interviewees), private boat (two interviewees), skiing (two interviewees), ski lift (two 
interviewees), and snow scooter, bike, bus, and rented or borrowed car (one interviewee each). 
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Reasons for going by car 
The main considerations that interviewees refer to as reasons for traveling within their vacation 
home areas by car are: Long trip distance (eleven interviewees), bringing kids (three 
interviewees), flexibility (three interviewees), unsafe biking conditions along the roads (two 
interviewees), and social contact and altitude differences (one interviewee each). 

To some extent, the use of cars for travel within the local areas of vacation homes seems to be 
the default option. Rather than giving explicit reasons for using this travel mode, the 
interviewees’ explanations of their travel mode choices tend to focus on their reasons for using 
any modes other than the car. For example, none of the interviewees explicitly mentions poor 
transit connections as a reason for traveling within vacation home areas by car, although poor 
possibilities for using transit to local destinations is a widespread feature in many vacation home 
areas, particularly in the mountains. In addition to being the travel mode accounting for the 
largest number of trips, the dominance of car travel is even stronger in terms of travel distances, 
since each car trip is on average longer than those by other modes. 

As mentioned above, the reason mentioned by most interviewees for driving to destinations 
within the non-primary area is that the trip distance is long. This includes trips to get supplies 
during the stay as well as trips to facilities for sports, outdoor recreation and other leisure 
activities. The length of the trip of course depends on what activity opportunities exist near the 
vacation home (such as grocery stores, alpine skiing facilities, etc.). However, some 
interviewees who can reach opportunities for a given kind of activity without needing to travel by 
car still sometimes drive to carry out this activity type at farther locations for the sake of variety. 
Similarly, some interviewees state that weather conditions determine the distances to activity 
locations. For example, one interviewee says that weather and snow conditions influence 
whether they go directly from the cabin to skiing trips or hiking tours.  They prefer to go directly. 
If the weather is bad around the cabin, they go to other places and then use the car. 

Another relatively frequent reason for driving to destinations within the vacation home area is 
that the interviewees bring children with them to the activities in question. One of these 
interviewees puts it this way: 

“… last winter we started to ski all together when he was 4 years old then, my son, and then we 
need to take a car because it’s too much like flat skiing, and it’s too long to take him here, so then 
we take the car and we drive up here, and then we do all the skiing all around the mountain.” 
(Male interviewee, 42, with self-owned cabin in Trysil) 

This reason is related to the above-mentioned trip distance reason, since the need to drive kids 
reflects that the distance to the activity is considered too long for the children to go on foot, ski or 
by bike even if the destination would be within acceptable non-motorized travel distance for a 
grown-up person.  

This interviewee also mentions altitude difference between the vacation home and the trip 
destination as a reason for traveling by car. Both this criterion and the trip distance criterion 
reflects an underlying rationale of avoiding too much physical efforts. The distance criterion 
plausibly in most cases also reflects concerns about time consumption. 

Three interviewees point at flexibility as a reason for choosing to travel by car. One of them says 
that he prefers driving because he likes to be flexible and to be able to visit the local shop and 
acquaintances. Another interviewee states that traveling by transit would require that they would 
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have to plan their shopping very carefully. A third interviewee points to the possibility of visiting 
various places for outdoor recreation activities when staying at his vacation home in the 
mountains: 

“… during the stay .. I drive a little bit to go fishing or maybe go, to go alpine skiing I have to drive 
10 minutes so, it’s the freedom when I’m up there to have a car to get around to different places, 
because if I didn’t then I had to use very much the same path in and out of the cabin all the time 
just going skiing and all.” (Male interviewee, 55, with self-owned cabin at Heggenes and access to 
another vacation home in Søgne) 

When staying at his second vacation home (at the coastline), this interviewee says that it is more 
flexible to visit his family by car. Otherwise, his family would have to visit him at the cabin.  

Two interviewees say that they use the car for trips where they could otherwise have cycled 
because of unsafe biking conditions. One of them tells that they need to travel some distance to 
visit relatives, and that it is not safe to bike with children on narrow roads where everybody 
drives really fast. Therefore, they go by car for these trips: 

“… around my parents’ house … we just use the bikes, and we can visit a lot of people, but the 
farm and my grandfather they are 20 kilometers up in the valley. And sometimes we can take a 
bike, but with children, it’s a really narrow road, and everybody is driving really really fast … it’s a 
lot less safer than biking in town, so then you just, everybody needs a car there.” (Female 
interviewee, 41, one self-owned cabin (Ål) and one family-owned cabin (Åfjord)) 

The same interviewee also points at social contact as a reason for choosing to travel by car. 
Since she is at the vacation home with her family, they use her relatives’ car to get around for 
some trips. Social contact is still probably not the only reason here, since this interviewee does 
not have a car or driver’s license and therefore depends on someone else to drive her and her 
kids to destinations that cannot be reached by non-motorized modes or transit.  

Reasons for going by transit 
Five interviewees travel within their vacation home areas by different types of public 
transportation (bus, ordinary taxi, taxi boat and ferry). The main reasons given for traveling by 
these modes are: Topographic situation, with the cabin located on a small island, weather 
conditions and number of co-travelers, non-ownership of private boat, and long and steep 
distance back from shop and lower price for taxi than renting car. It should be noted that the 
latter interviewee travels from the primary to the vacation home by train and therefore depends 
on other modes than private car for motorized travel within the vacation home area.  

Except for the interviewees who stay at vacation homes on a small island without any bridge or 
tunnel to the mainland, transit plays a very modest role for the interviewees’ travel within their 
vacation home areas. For those with island vacation homes, the situation is very different, since 
there is no grocery store on the island where their vacation homes are located (Jomfruland). 
Boat transport is therefore the only opportunity to reach stores and other facilities not present on 
the island.  

Two of the interviewees whose vacation home is located on an island own private boats and 
alternate between using these boats and public boat services. One of them states that strong 
wind/bad weather at sea can make him take the public boat rather than his own. The private 
boat is quite small, and he uses the public boat when traveling together with friends/relatives, 
probably because of the limited size of the private boat. 
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Reasons for going by non-motorized modes 
Six interviewees state that they more or less often use non-motorized modes of travel (walking, 
skiing or biking) to reach activity locations within the vacation home areas. Here, non-motorized 
movement as the activity itself is not included. 

Short distances to destinations is the most common reason given for choosing non-motorized 
modes. Two interviewees mention this as a main reason for reaching activities on foot as well as 
on ski. In addition, another interviewee states short distance as a reason for walking to shops 
and yet another one for skiing to activity locations.  

Three interviewees mention the legislation against driving under the influence of alcohol as a 
reason for walking to and from destinations in the vacation home area instead of traveling by 
car. When visiting friends living in cabins in the surrounding areas, one interviewee and his wife 
sometimes walk so that they can have a glass of wine there. Indirectly, this concern also 
influences the travel modes of another interviewee as one of the reasons for choosing a location 
of the vacation home as close as possible to the alpine skiing facility. This interviewee says that 
they wanted to be able to have some wine on Friday nights without having to wait until the next 
afternoon to drive to the lifts. Similarly, yet another interviewee says that the location of their 
cabin not far from the alpine skiing hill is nice also because if you don't need a car you can take 
a beer when you go alpine skiing. 

Two interviewees whose mountain cabins are located at some distance from the closest road, 
have to walk or go skiing one or two kilometers each direction between the car parking and the 
cabin. (One of them sometimes uses snow scooter instead of walking during winter time, see 
below.) Walking can also in some cases be shorter and more convenient than driving since the 
latter may include long detours along the road network. This is the case for one interviewee’s 
visits to some of their friends who live in cabins just up the hill from their own, easier accessible 
on foot than if they were to walk to the parking place and then drive.  

Finally, one interviewee states that he walks to local destination on the island where his vacation 
home is located because there is a ban against driving on island (except when arriving at and 
leaving the vacation home, which is allowed against a high fee). None of the two other 
interviewees with vacation homes on the same island mentions walking as a local travel mode, 
but they obviously have to walk at least the distances between their cabins and the piers for 
public and/or private boats. 

Reasons for traveling by other modes 
Some interviewees also use other travel modes than those mentioned above for transportation 
within their vacation home areas. These modes include ski lift (two interviewees, use of ski lift for 
alpine skiing not included), private boat (two interviewees), rented car (one interviewee) and 
snow scooter (one interviewee).  

For some of their hiking/skiing trips, two interviewees take the ski lift from the valley bottom to 
the top of the mountain where they start the skiing or hiking activity. The obvious reason for this 
is to overcome altitude difference. This concern can in its turn be traced back to a wish to avoid 
too much physical efforts and probably also time-saving, which enables the interviewees to visit 
more distant and varied hiking and skiing areas than possible if they were to start the trips 
directly from the cabin. A rationale of variety-seeking may therefore also be an underlying 
reason for using the ski lift in connection with hiking and cross-country skiing. 
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As mentioned above, one interviewee sometimes uses snow scooter between the parking lot 
and the cabin, which is located 1 km away. She does this particularly when she brings food to 
the cabin after having visited the grocery store. The reason for using the snow scooter for these 
trips instead of skiing thus seems to be to avoid having to carry heavy shopping commodities.   

Two interviewees sometimes use private boats for travel within the vacation home areas. These 
boats are largely used for trips where being on the sea is the recreational activity pursued 
(including doings such as water skiing, fishing and bathing during the trip), but they are also 
used for instrumental travel purposes. A main reason for using the private boat is that it is fast. 

The only interviewee who uses a vacation home in a foreign country rents a car for his travel 
within his vacation home area at the Turkish south coast. They use the car for all destinations 
except those very close to the vacation home. Trip distance beyond acceptable walking distance 
is thus a reason for using the rented car. In addition, driving appears as more or less the default 
option of this interviewee for motorized travel – the possibility of using local transit does not 
seem to be considered. 

Discussion 
The most common reasons stated by the interviewees for their choices of travel modes when 
visiting vacation homes are in line with rationales for travel mode choice found in studies of 
daily-life travel (Næss & Jensen, 2005; Næss, 2005, 2013 and 2015b; Næss et al., 2018). By 
transport rationales, we refer to the backgrounds, motivations, and justifications that agents draw 
on when they make transport-relevant decisions about their participation in activities, location of 
these activities, modes of transportation, and the routes followed.  

Six of the interviewees of the present study explicitly mention convenience as a reason for their 
travel mode choice. Moreover, reasons stated by the interviewees concerning flexibility, bringing 
baggage, quality of  transit connections, bringing children, weather conditions and altitude 
difference are all related to this overall rationale. Both the need to bring baggage on the trip and 
altitude difference make certain modes of travel physically exhaustive, these concerns are thus 
related to a sub-rationale of avoiding too much physical effort.  

Interestingly, we find some quite distinct differences between travel to/from and within vacation 
home areas in the occurrence of the different reasons. For travel between primary dwellings and 
vacation homes, the reasons indicated in most interviews are about baggage, quality of transit 
connections, convenience in general, and time-saving. Some interviewees also emphasize 
environmental concerns, expenses and habits. The importance attached to time-saving is very 
understandable from a time-geographical perspective (Hägerstrand, 1970). If traveling to the 
vacation home by modes other than car takes long time, the journeys between the primary 
dwelling and the vacation home will consume a high proportion of the time budget, for example 
the available days off from work during a weekend. The time allocated to travel may then replace 
other, desired activities at the vacation home. By traveling by car, some of the ‘capacity 
constraints’ (Hägerstrand, ibid.) are relieved and higher travel speed is obtained. 

For travel within the vacation home areas, concerns about bringing children, flexibility and 
altitude differences come to the fore, and some also mention safety and weather conditions. 
However, what is really striking is the large number of interviewees referring to trip distance as a 
circumstance influencing their travel mode choice. This reason is mentioned particularly for 
situations where the options are whether to use non-motorized or motorized transportation 
(where the latter in most cases means car, since transit is usually poorly aligned with 
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interviewees’ travel needs within the vacation home areas). This corresponds to the findings in 
studies of residential location and travel where trip distance has been identified as an important 
intermediate criterion triggering the activation of (sub) rationales such as time-saving and 
avoidance of too much physical effort. Bringing children also involves a need to reduce non-
motorized trip length and physical effort, compared to what would be acceptable for a grown-up 
person. 

Social contact as a reason for travel mode choice (car) is mentioned by only one interviewee but 
is in line with a rationale encountered for daily-life travel and is also pointed at in an earlier study 
of second home mobility (Ellingsen & Hidle, 2012). 

Some interviewees have their travel mode options constrained because of non-ownership of 
mobility resources possessed by most other interviewees (private car) or by most users of 
vacation homes in a particular area (private boat). At least for the three interviewees without a 
car, this appears to be a self-imposed constraint motivated by environmental concerns and could 
thus be regarded, in these cases, as a derivative of an environmental rationale. 

In addition, the interviewees give some very context-dependent reasons for travel mode choice, 
such as missing road connection and local ban against driving. Such conditions are very unlikely 
to appear in an urban context and have thus not been encountered as reasons for travel mode 
choice in studies of residential location and travel in urban areas. For travel to non-primary 
areas, missing road connection on the last stretch before the destination can require that a car 
trip is combined with another travel mode for the final part. If car is the preferred travel mode, 
this can in its turn make up a pressure for road building to vacation homes presently 
unconnected with the road network. 

Concluding remarks 
Travel to, from and within non-primary dwelling areas represents considerable carbon footprints 
by those involved. Distances between primary dwellings and vacation homes are often long, 
since a main motivation for having vacation homes is to stay in a geographical environment 
different from that at the primary dwelling and to be able to access places and activity 
opportunities that are too far away for an ordinary day-trip from the primary dwelling. Most 
Norwegian vacation homes are also located in areas poorly accessible by ordinary public 
transportation. Private cars play a more dominant role for visits to vacation homes than for most 
other travel purposes (Hjorthol et al., 2014). Our interviews with users of vacation homes 
illustrate why this is so. Interviewees travel by car to vacation homes mainly because they bring 
much baggage and/or travel with kids, need the car for travel within the local area, and because 
of poor transit connections the last part of the journey from primary dwelling to vacation home. 
For these reasons, the car is often considered the default mode of travel when going to vacation 
homes.  

Some interviewees stated that they considered it impossible to use their vacation homes without 
having a car at their disposal. Although none of the interviewees said explicitly that their use of 
vacation home had made them acquire cars they would otherwise not have needed, it seems 
plausible that at least some inner-city residents would have preferred not to own a car if they did 
not need to drive to their vacation homes. In these cases, being a vacation home user has 
ramifications on car driving practice far beyond the visits to vacation homes, since a car, once 
acquired, tends be used for trips for a number of purposes and to destinations that would 
otherwise be reached by other modes. 
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One could thus question whether the Norwegian vacation home phenomenon is at all 
compatible with environmental sustainability (Steffansen, 2017). It has not been the purpose of 
the present paper to answer this question, but the CO2-intensive travel that the use of vacation 
homes often involves at least represents a serious sustainability challenge.  

Our material still shows that some interviewees and survey respondents do travel in 
environmentally less harmful ways when visiting their non-primary dwellings. Transit users 
emphasize environmental concerns and qualities of the journey itself and often combine train or 
express bus with taxi, or are driven by relatives on the last part of the journey. These 
interviewees are often motivated for their travel choices by high environmental awareness and 
are willing to make some efforts to reach their vacation homes by other modes than the car. 

A larger number of vacation home users might be able to travel in a more environmentally 
friendly way if three main difficulties could be alleviated: long distance from the closest transit 
stop to the vacation home, the need to bring baggage, and the need for transportation within the 
vacation home area. For spatial planning, this points toward more densely developed vacation 
home areas to facilitate more frequent and easily accessible transit service. For existing vacation 
home areas, one way to relieve the  above-mentioned difficulties could be to establish more 
extensive, ‘on demand’ shuttle bus services between the closest train station or main bus stop 
and relevant vacation home areas. “On demand” here means that the driving route of the shuttle 
bus would pass the vacation homes of the actual passengers of each particular trip. Regular 
food deliveries organized by the local grocery stores is another idea. Such shuttle and delivery 
services would probably only be possible in areas with a relatively high number of vacation 
homes. In areas with less concentrated vacation homes, better taxi provision could be helpful. A 
possible way to finance such shuttle bus and taxi services could be to establish (increased) toll 
fees on the local roads leading to the vacation homes and earmark some of the revenues to run 
the conveyance systems at subsidized fares. 

For trips to and from vacation homes, such shuttle services would be particularly useful on 
Friday and Sunday afternoons. However, since several interviewees mention that they need to 
use cars for trips within the non-primary areas, ‘on-demand’ shuttle bus services between 
vacation home areas and the nearest village should also be available during the most common 
vacation periods when people often stay for a longer period at their vacation homes and want to 
go to grocery stores, alpine skiing facilities or other activities located beyond acceptable non-
motorized travel distance from the vacation home.  

While the above-mentioned improvements might facilitate a shift from car to transit among those 
vacation home users who are motivated for changing their travel mode, many users would 
probably still prefer to drive. In order to induce a stronger shift to more climate-friendly travel 
when visiting vacation homes, “carrot” instruments should be combined with “stick”, for example 
new or higher tolls on the main highways between the largest cities and the most important 
vacation home areas. 
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Notes 
1 By non-primary dwellings, we refer to stationary dwellings other than the dwelling registered in the national 

census as a person’s official home address, to which the person or household in question has regular access 

(Farstad et al., 2008), and regardless of whether the dwelling is located in Norway or abroad. The vast majority of 

the non-primary dwellings used by the survey respondents are vacation homes, but some are also dwellings used 

for other purposes such as work, studying or by couples living apart. All the non-primary dwellings used by the 

interviewees are vacation homes. In this paper we therefore use the term ‘non-primary dwellings’ when referring 

to the survey material and ‘vacation homes’ when referring to the qualitative interviews. 
2 A study on second home mobility in Norway (Ellingsen & Hidle, 2013) represents a possible exception, but his 

study focuses mainly on how different practices are linked to different home locations and to a lesser extent on the 

travel between or within these locations. 
3 One of the non-primary dwellings owned by one of the interviewees was located at the southern coast of Turkey 

and is not shown on the map. At three locations (Oppdal, Kragerø and Trysil), the number of interviewee non-

primary dwellings within a concentrated area was too high to enable each such dwelling to be represented by a 

separate pin on the map. 
4 If the trip involves more than one travel mode, the main mode refers to the travel mode used for the longest part 

of the journey. 
5 Most of the non-primary dwellings to which respondents travel by airplane (63%) are located abroad. 
6 Travel distances by the different modes are calculated as if the main travel mode mentioned by the respondents 

accounted for the whole distance between the primary and non-primary dwellings. We consider this inaccuracy to 

be small, since a travel mode underestimated for one trip where it is the second or third most important mode may 

be overestimated for another trip where it is the main travel mode. Still, the length of flights may be somewhat 

overestimated since this travel mode is usually the main mode if chosen at all. We also ignore that some trips go 

directly between non-primary dwellings and workplaces/places of education. We consider this inaccuracy too to be 

modest, since the workplaces of most respondents are in the same urban area as their residences (Greater Oslo), 

and there is therefore usually little difference in travel distance to the non-primary dwelling from the primary 

dwelling compared to from the workplace. 
7 The number of interviewees who explicitly mention a concern does not mean that these interviewees are the only 

ones for whom the concern mentioned is of some importance. Therefore, the occurrence of the various concerns 

may be more widespread than indicated by the number of interviewees who explicitly talk about each concern. 
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ABSTRACT 

In the last few years, rising temperatures and rainfall has characterized the climate pattern of 

Nigeria and no doubt it is a clear evidence of climate change. The attendant effects among 

others have been the increased heat and rainfall regimes which have resulted in the increased 

infection of heat related diseases and rainfall related problems such as the loss of crops and 

farmlands.  While these effects are on the increase, studies have shown that urban centres are 

given more attention than the rural areas by way of mitigation. The rural areas are the largest in 

terms of land size, resources and population and they suffer as much environmental problems 

as the urban centres. But because they are administered by the local government councils 

which in themselves are characterized poor financing, the rural areas are therefore besieged 

with inadequate or lack of administrative mechanism and framework for climate change effects. 

The aim of this research is to evaluate the management of climate change effects in rural areas 

in Edo State, Nigeria. To accomplish this, the study examined the change pattern of the 

elements of temperature and rainfall, the effects of the change, the management of the effects 

by the local council authority, the impact problems. The study utilized primary and secondary 

sources of data. For the primary data, questionnaire and direct interviews were conducted. A 

total of 363 questionnaires were made and administered on the population of the study area 
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while interviews were conducted on the heads of environmental units of the local government 

councils. Secondary data were sourced from documentary sources such as text books and 

articles in journals. Data on temperature and rainfall for 15 years were got from weather station 

in the Cocoa Research Institute, Uhonmora, Edo State which is about 15 kilometres from the 

study area. The data collected were analyzed descriptively and statistically using tables. The 

findings were that rainfall and temperature pattern were changing and this change was having 

impact on farming, the physical environment, infrastructure and health in the study area. The 

study also identified the management techniques employed to ameliorate these impacts and 

the problems. Useful recommendations that will help reduce and ameliorate the effects of 

climate change and problems were therefore made.  

INTRODUCTION 

Awareness of climate change in Nigeria is very low and this is because over 70% of the 

population do not know about this phenomenon and are not also aware that it is the cause of 

excessive heat and rainfall in the last few years.  The problem of awareness according to 

Nzeadibe, Egbule, Chukwuone and Agu (2011), include poor sensitization by government 

agencies and inadequate information from media sources like radio and television. Climate 

change according to Wu, X. and Xu, B. (2016), is the long term statistical shifts of the weather, 

including changes in the average weather condition or in the distribution of weather condition 

around the average. 

 According to the European Environment Agency (2008) the global average surface temperature 

has risen by 0.740c in the 20th century. The global sea level has been rising 1.8mm per year 

since 1961 and the arctic sea ice berg been shifting by 2.7% per decade. Also different 

observational records of global average annual near-surface (land and ocean) temperature; the 

last decade (2008-2017) was 0.890c to 0.930c warmer than the pre-industrial average, which 

makes it the warmest decade on record (European Environment Agency 2008). The 

intergovernmental panel on climate change in 2001 predicted an average temperature rise of 

1.50c -5.80c across the globe during the 21st century accompanied by increase and anomalous 

weather events including heat waves, floods and droughts. The effects of climate change are 

quite noticeable and according to Beyioku (2016), these include disastrous erosion and flooding, 

rising heat waves, drought, rising sea levels, melting ice caps, wind storms, land and mud 

slides, rising sea temperatures among others. 
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 Climate change is principally a major problem caused by human activities such as gas flaring, 

carbon emissions, bush burning, deforestation, burning of carbons and urban growth and 

development and other activities. The consequences of these in heat mortality, dehydration, 

spread of infectious diseases, malnutrition, migration and damage to public infrastructure 

Beyioku (2016).  

The enormity of this problem has challenged the governments around the world to take certain 

actions with the view of curbing global warming and reduce its effects. On September 3rd, 2016 

the CNN Television News had reported a signing of the Paris Climate Change agreement by 

both the United States and China. This agreement sought to cut carbon emissions by half within 

the next fifteen years. This signing was declared significant because the two countries are said 

to account for about 40% of global carbon emissions. In the same vain other developed 

countries have taking measures to reduce burning of gases and other chemicals with changes 

in technology that is environment friendly. Solar heat material, batteries and solar driven cars 

and machines and the replacement of carbon coolants in air conditioner and fridges are now 

been manufactured. In most developing countries, not much effort has been made 

technologically much effort is however been made to ameliorate the effects. 

In Nigeria the evidence of climate change is massive. Few decades ago Lake Chad which 

covered an area of 40,000 square kilometres now encompasses about 1,300 square kilometers. 

Also rising temperatures has led to the rapid southward expansion of the Sahara Desert. 

Farmlands and surrounding villages have become barren and there is now the emergence of 

derived forest or grasslands.  Excessive Logging and over dependence on firewood is rapidly 

devouring the guinea Savannah of Nigeria. Excessive rainfall leading to gully erosions has 

completely devastated the lands in most parts of the east of Nigeria while rising sea levels are 

threatening the coastal regions with floods. These occurrences are having negative impacts 

where farmlands have become uncultivable, increasing disease infections, migration, violent 

clashes between herdsmen and farmers, flooding, heat related diseases, destruction of 

infrastructure such as roads among others. Due to low level of technology, 1LJHULD¶V�HIIRUW�KDV�

been on ways and means to ameliorate the impacts of these occurrences. The management of 

these occurrences and their impact has been through the Federal Ministry of Environment and 

the National Emergency Management Agency.  

While these bodies are doing their responsibilities, not much can however be said to have been 

achieved due to problems such as lack of funds due to low budget allocation, lack of continuity 
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in programmes by successive governments and poor infrastructure. At the local government 

level, these problems are worse. It must be noted the local government council in Nigeria 

administer the rural areas of Nigeria. The rural areas are as affected by climate change as the 

urban centres. But because of poor funding of the local government councils and poor 

infrastructural development, these local councils through the departments of environment have 

achieved very little in managing climate change impact.  

The study area is essentially a rural environment and it is administered by five local government 

councils. The impact of climate change is also very evident. The local government councils are 

saddled with the responsibility of managing the effects of climate change. What they are doing, 

which programmes are in place and how much they have achieved and the challenges they 

have is not known. It is upon this that this study wants to evaluate the management of climate 

change impact in this study area. 

STUDY AREA 

The study area is the five local government areas of Edo Central Senatorial District of Edo State 

Nigeria. The Senatorial District is located within Latitude 60��¶�DQG��0��¶�QRUWK�RI� WKH�(TXDWRU�

and Longitude 5045 and 60��¶� HDVW� RI� WKH�*UHHQZLFK�0HULGLDQ� It is bounded in the north by 

Etsako west and central local government areas, in the north-west and west by Owan west and 

Uhunmwode local government areas, in the south by Delta State and in the east by the River 

Niger.  

The five local government areas are made up of several settlements. Apart from the 

headquarters which are the only urban settlements, all other settlements are rural. For the 

purpose of this study, the headquarters and three rural settlements from each local government 

area are used for this study. The rural settlements were selected by stratified sampling method 

where the highly populated, medium and the least populated were selected.  Table 1 shows the 

local government areas and their headquarters, selected rural settlements and their population. 

Table 1. Local Government Areas, selected settlements and Population 

Local Government Area Headquarters and 
Selected  Rural 
Settlements 

2006 
Population 
Census 

2018 projected 
Population at 3.0%  
growth rate 

0.001% of 
population 

Esan West Ekpoma 36,432 65,578 66 
Iruekpen 14,226 25,607 26 
Emuhi 4,494 8,089 8 
Egoro 1,817 3,271 3 
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Esan Central Irrua 24,650 44,370 44 
Opoji 4,365 7,857 8 

Eidenu 2,012 3,622 4 
Ibholulu 1,239 2,230 2 

Esan South East Ubiaja 23,371 42,068 42 
Ewohimi 6,542 11,776 12 
Ugboha 3,112 5,602 6 

Oria 816 1,469 1 
Esan North East Uromi 32,197, 57,955 58 

Egbele 8, 323 14,981 15 
Uwalor 3,114 5,605 6 
Ukoni 1,961 3,530 4 

Igueben Igueben 21,451 38,612 39 
Ekpon 6,842 12,316 12 

Ewossa 2,672 4,810 5 
Amahor 1,358 2,444 2 

Total 200,994 361,792 363 
Source: Local Government Councils and the National Population Commission, Benin City 
(2018) 

METHODS OF STUDY 

Primary and secondary data are used in this study. Primary data were sourced from the 

Department of Environments in the secretariat of the local government areas and the field of 

study, that is, the residents of the selected settlements of study. To get primary data from the 

secretariat, five Interview schedule were distributed and administered on the Heads of 

Department of Environment in the five local government secretariats. Among others they were 

used to ascertain the level of climate change awareness created and the impact, the resources 

used, the measures adopted, the impacts and the common problems.  On the other hand, 

questionnaires were used to obtain data from the residents of the study area. To this end, 363 

questionnaires were made and distributed among the settlements. As shown in Table 1, 114 

questionnaire were distributed in the local government headquarters (the urban settlements) 

while 249 questionnaires were distributed among the rural communities. In all 283 were farmers 

while 80 are into secondary and tertiary occupations. The systematic random sampling 

technique was used to distribute questionnaires among the sampled residents of these 

settlements. Among others, WKH�TXHVWLRQQDLUHV�ZHUH�XVHG�WR�JHW�GDWD�RQ�UHVLGHQWV¶�DZDUHQHVV��

the common problems of the change and the impact.  0.001% of the population of each selected 

settlement was used for questionnaire distribution as shown in Table 1.  
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Secondary data on the other hand were collected from relevant documentary materials, 

published and unpublished books, journals and internet sources. Data collected were analyzed 

descriptively and using tables. 

Temperature and Rainfall Pattern of the Study Area 

Characteristically the study area experiences the humid tropical climate which has two distinct 

seasons, the wet and the dry seasons. The dry season lasts between November and March and 

this period usually coincide with the period of low sun while the wet season lasts between April 

and October of each year and it is the period of high. This wet season is brought about by the 

South-West monsoonal winds which blows across the Atlantic Ocean into the hinterland while 

the dry season is brought about by the North-East trade winds which blows across the Sahara 

as at the time of winter in the northern hemisphere. 

The mean annual rainfall is about 1915mm while the mean monthly temperature is 270c 

(Adejuwon 2011). The months of July and September have the highest rainfall while the months 

of December and January experiences the lowest rainfall of the year.  The highest temperature 

in this area is recorded between January and March while the lowest temperature occurs in 

June and July. This shows that temperatures are relatively high all year round while rainfall is 

also heavy in the period especially May to October of every year. Table 3 and 4 shows annual 

rainfall and temperature records of the study area between 2003 and 2017. The data shows 

general but fluctuated high rainfall. 

Table 2: Annual and Mean Rainfall of Study Area 2003-2017 

Year Annual Rainfall (mm) Mean Annual Rainfall (mm) 
2003 1703.00 141.90 
2004 1925.00 160.70 
2005 1595.00 132.92 
2006 1972.90 164.40 
2007 2036.50 169.71 
2008 1819.70 151.63 
2009 1882.00 156.85 
2010 2094.40 174.50 
2011 2127.20 177.31 
2012 2824.40 235.40 
2013 2606.70 217.22 
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2014 2433.60 203.61 
2015 1327.60 110.69 
1016 1559.30 129.96 
2017 2652.20 221.09 

Source: Cocoa Research Institute of Nigeria, Uhonmora, (2018). 

Table 3: Annual and Mean Temperature of Study Area 2003 - 2017 

Year Annual Temperature (0c.) Mean Annual Temperature (0c.) 
2003 326.53 27.20 
2004 329.11 27.40 
2005 318.72 26.50 
2006 319.84 26.60 
2007 310.45 25.70 
2008 333.42 27.80 
2009 343.47 28.60 
2010 326.70 27.20 
2011 318.82 26.60 
2012 335.02 27.91 
2013 337.52 28.10 
2014 341.58 28.40 
2015 320.56 26.74 
1016 308.72 25.70 
2017 316.94 26.43 

Source: Cocoa Research Institute of Nigeria Uhonmora, (2018) 

Effect of Rainfall and Temperature Pattern in the Study Area 

This study shows that high temperature and heavy rainfall causes flooding, erosion and heavy 

storms in the study area. Its associated impacts in the area include traffic congestion, poor 

infrastructural services, environmental degradation, poor yield on farmlands, and diseases 

infection.  

Farming: The people of the study area are predominantly farmers. Farming is practiced more in 

the rural areas due to availability of land. Crops cultivated and produced include food crops 

such as yam, cassava, tomatoes and maize and tree crops such as cocoa, kola nuts and 

oranges.  Temperature and rainfall change pattern in last few years is affecting farming. 

Responses from farmers show that high temperature and rainfall has caused disease infection 
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on crops, poor soil fertility, farm and crop loss due to erosion and flooding which ultimately has 

led to low farm output.   

Of the 363 questionnaires distributed 283 or 78% respondents are farmers who practice mainly 

crop farming on full time and part time basis.  Of the 283 farmers 249 or 88% are rural farmers 

while 34 or 12% are in the urban centres. Using the impact of rainfall pattern on rural farming, 

the 249 farmers agreed that the impact was high. They identified erosion and flooding as the 

commonest which in the last few years have not only made farm roads impassable due to 

gullies created, but has consistently washed away farm lands and crops.  Among the farmers, 

102 or 41% remarked that they have witnessed continuous flooding and the washing away of 

their farmlands and crops in the last 7 years. Farmers in Esan South East made particular 

reference to the devastating floods of 2014 and 2015 caused by heavy rains that saw the 

increase in the waters of the River Niger which overflowed its banks and washed away several 

communities and their farmlands. Also, 27 or 10.8% of the farmers remarked that they have 

witnessed crop failure and poor harvest as excessive rainfall make tuber crops like yam and 

cassava rot in the ground.  

Physical Environment: Land and farming are the most valued in most rural areas. In the study 

area, rural lands have been devastated by erosion and flooding. Rural areas at proximity to 

urban centres are worst as they are places receiving waste water from urban centres. Emuhi 

community lands have become heavily fragmented due to excessive erosion from Ekpoma 

town. As a result of the fragmentation, the earth roads are difficult to use while houses and 

farmlands are severely affected. Most of the roads in the rural areas are earth roads which 

served mostly the purpose of transporting farm produce to the urban markets. Because the 

roads are not tarred, heavy rain often washed them and create gullies in them that make them 

almost impassable for most time of the year. In the urban centres, about 87% of the roads are 

also untarred and because of this, urban movement is often a serious task. Poor accessibility 

has grievous socio economic consequences.  The rural farmers are all affected by the condition 

of rural roads. Apart from longer time spent on the roads, the cost of transporting goods is 

increasing while vehicle accidents are also very common. Of the 149 rural farmers, 36 or 24.% 

have been involve in vehicle accident in the process of moving from the rural to urban centres. 

Average cost of transportation between rural areas and their local government headquarters is 

on motor vehicles is N200 or 0.68 Dollars. It is of note to mention here that because of the 

nature of rural roads, motorcycle and tricycles are the most preferred means of transportation in 

the rural areas as accounted by 231 or 92.8% of respondents. This means is popular because it 
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is faster on the roads and also has the ability to meander through bad spots on the roads. 

Average cost of movement per person to the urban centres is N400 or 1.2 Dollars. This means 

is also popular in the urban centres and is the most used within the urban centres as accounted 

for by 96 or 84.2% of the urban respondents.  

Infrastructure: According to Onokerhoraye (1982) over 65% of infrastructure in the Nigeria is 

located in the urban areas. This is also true of the study area where 62% of amenities are 

located in the local government headquarters of Edo Central Senatorial District (Omofonmwan, 

2004 and Emily, 2011). Amenities in the study area and particularly the urban centres include 

hospitals, housing, tarred roads, electricity, schools, telephone, police stations, prisons, courts, 

post offices and banks. Using roads as an amenity of climate influence, it can be seen that 

roads and particular the urban roads are in deplorable conditions. The roads are characterized 

with pot holes and failed portions. A major cause is the constant flooding as can be seen in 

Ihumudumu road in Ekpoma and the Uromi-Ubiaja road. When it rains these and other roads 

are flooded and become almost impassable. Worse still the poor drainage system that are 

inadequate and lack good depth and network are always unable to drain the volume of heavy 

rain water. Apart from roads, many houses have also been affected.  From the questionnaire 

survey, 9 houses in the rural areas and 5 houses in the urban areas have collapsed since the 

year 2008. The removal of soil around the foundation of such buildings for long year has partly 

been attributed. Some areas are erosion and flood prone. Examples are Ukpenu in Esan West, 

Ubiaja in Esan South East and Uwalor and Ukomi in Esan North East. 

Health: The impact of climate change on health cannot be overemphasized. Temperatures 

affect virtually every aspect of the environment. The effect on man is mostly health related and 

according to Doerr, (2018), temperatures between 28-350C can cause problems such as heat 

rashes, heat stroke, exhaustion, cramps and syncope in man. From the questionnaires 

distributed, 86% of respondents agreed that heat rash was the commonest problem that people 

suffer as a result of excessive heat from high temperatures. On the diseases which are 

influenced by high temperature and rainfall pattern in the area, 82% of the respondents 

identified malaria, 14% identified typhoid fever while 4% identified other diseases like cholera 

and diarrhea. These diseases come about when accumulated floods from heavy rainfall become 

breeding places for malaria causing pathogens or when water consumed is contaminated by 

fecal microorganisms that have been spread during heavy rainfall (Oredola, 2016 and NCDC, 

2017). It should be noted that temperature impact on the life cycle of pathogens. For example 

temperature of 210c to 230c is very suitable for the development of mosquitoes that causes 

247



malaria fever (Harvell et al 2002). To ascertain the claim of the respondents on these diseases, 

5 year record of the diseases from the Primary Healthcare Centres in the study area were 

obtained as shown in Table 4. 

Table 4. Reported Cases of Malaria, Typhoid and Heat Rash between 2013 and 2017 in the 
Study Area  

Year Malaria Typhoid Heat Rash Total 
2013 43,783 18,436 53 62,272 
2014 48,417 17,338 49 65,804 
2015 37,615 21,855 118 59,588 
2016 54.952 24,675 34 79,661 
2017 54,413 28,016 72 82,501 
Total 239,180 110,320 326 349,826 

Source: Primary Healthcare Centres in the Study Area (2018). 

From the Table 4, malaria fever is obviously the most suffered disease in the study area and 

this accounted for 68% of the diseases listed. Typhoid fever accounted for 31.5% while Heat 

Rash accounted for 0.09% making it the least reported case. Let it be stated that 72% of the 

cases are from the rural communities in the study area while only 28% are from the urban 

centres.  From the Table 4 also, one can see a general progression in the infection of these 

diseases which portend that more persons will be infected except adequate measures are 

taking.  

Urban Environment. One of the commonest problems in the urban centres of the study area is 

indiscriminate waste disposal. The study of Ojeifo and Uwadiae (2005) shows that waste 

ranging from papers, plastics, metals, food remnants and wood material are usually disposed 

indiscriminately in the market places, open spaces, along roads, in drains and in other public 

places. Because of poor waste management practices by the people and the local government 

authorities, most parts of the towns are usually littered with wastes whenever there is heavy 

rainfall. Apart from creating poor aesthetics, the littered wastes create opportunity for bad smell 

and the breeding of pathogens that cause diseases. In a study of the problem of refuse disposal 

in Ekpoma and Irrua towns in Edo State, Ojeifo and Uwadiae (2005) observed among others, 

WKDW� ODFN� GLVWDQFH� WR� GXPSVLWHV�� DWWLWXGH� RI� LQKDELWDQWV� DQG� WKH� ORFDO� JRYHUQPHQW� FRXQFLO¶V�

inadequacies as responsible for the poor waste management in the area.   

Management of Climate Change Effects and Problems in the study Area. 
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The management of climate change effects involves weather data gathering, dissemination of 

information based on data, awareness creation, response to effects of weather condition and 

the provision of facilities and equipment to ameliorate the effects. In the study area, the 

departments of environment in the local government councils are responsible for the 

management of climate change conditions. The techniques for administration include creating 

awareness for climate change and effects, responding appropriately to severe weather 

conditions and effects, facility provision and rehabilitation and the provision of equipment and 

personnel.  From the field survey carried out however, it was discovered that very little of these 

goals are being pursued and achieved in the study area. 

 Field investigation shows that there is no form of climatic data gathering and information 

dissemination by the local government councils in the study area. The reason for this is that 

none of the councils have weather facilities from which data is gathered. Without weather data 

and information, it is practically impossible to disseminate information about weather conditions 

and possible effects.  

For lack of data and information, awareness on climate change and effects was discovered to 

be low in the study area. The interview schedule administered on the local council authorities 

shows that they have little knowledge about the changing pattern of these climatic elements. 

Although they indicated that they are aware that temperatures are high all year and rainfalls are 

heavy in their periods and also know that effects occur from their occurrences but that they have 

never carried out any campaign to sensitize or create awareness about this.   

For lack of information on weather data in the area, some residents now rely on mobile phones, 

print and electronic media for weather information.  From the questionnaires administered, 44 or 

12% of respondents have access to climatic data and information. Among this number, 36 or 

82% get their data and information from their mobile phones while the remaining 8 or 18% gets 

theirs from other media sources such as radio, newspapers and television. The residents also 

remarked that the local authorities have never engaged the people in any awareness campaign 

to sensitize them on this change pattern and effects.   

Management also involves quick response and inspection of places affected by climate change 

effect especially the action of heat waves, erosion, flooding and rainstorms. At the local 

government level, there exists Local Emergency Management Agency (LEMA). The department 

of environment is responsible for coordinating the objectives of this agency. The principal 

assignment is to provide quick response to emergency situations and take action that will 
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prevent a reoccurrence. In the study area, this assignment is seldom made by the local 

government when there is emergency situation. Even when steps are made, they are often of 

non effect. For example, the local council authorities were not able to manage the floods that 

occurred in the study area in 2014 when the river Niger over flooded its banks as a result of 

excessive rainfall. As at today, no concrete measure has been taking either in terms of 

feasibility studies, attending to the river banks, construction of adequate drainages system for 

the area, provision of relief materials or empowering local farmers who were worst affected by 

the floods.     

Effective management involves the provision, replacement or repair of facilities to ameliorate the 

effects of climate change. For example, facilities negatively affected by the action of erosion and 

flooding such as roads and drainages which result in damages and make them channels for 

flooding are expected to be fixed.  In the study area, most tarred roads of which 65% are in the 

urban centres have potholes and failed parts. The rural untarred roads which are over 10,800 

kilometers are constantly been washed. The interviews on the local council shows that only 13 

kilometres of roads have been constructed and tarred by the local government council since 

2012 while only 52 repairs were carried out on potholes and failed portions of existing tarred 

roads. On the rural roads, no new construction has been carried out since 2012, only re-grading 

of existing roads has been carried out in few communities. On the whole very little is been done 

by the local government to respond to road situation affected by climate change.  

Availability of equipment and personnel are basic for effective management of climate change 

effects. For example, waste disposal trucks are essential for environmental sanitation. In the 

study area, weekly sanitation by the local government is done every Mondays but restricted to 

market places for the purpose of revenue generation. General sanitation is also done in the area 

once every month.  The success of the monthly sanitation especially in the urban centres has 

been adjudged to be fairly higher than of the rural areas (Okhai 2017).  The success has largely 

been attributed to UHVLGHQWV¶ participation rather than the local government councils. This is 

because apart from the general sanitation announcement which the council makes to the public 

prior to the exercise and the physical presence of men of the department of environment to 

coordinate and do surveillance, all collection and disposal are done by the residents¶� Therefore 

most of the refuse disposed indiscriminately and spread by erosion and floods are often 

GLVSRVHG�E\�UHVLGHQWV´ Table 5 shows types and number of some sanitation equipment owned 

by the local councils in the area.  
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Table5: Types and number of some Waste Management Equipment and Personnel in the Local 

Councils 

Local 
Government 
Council 

Disposal 
Trucks 

Pail 
Loaders 

Personnel 
Carriers 

Diggers Shovels Trained 
Personnel 

Untrained 
Personnel 

Esan West 2 1 1 7 5 4 8 
Esan Central - - - 3 2 4 4 
Esan North 
East 

1 - 2 7 6 3 5 

Esan South 
East 

1 - - 5 3 4 6 

Igueben - - 1 4 6 6 3 
Total 4 1 4 26 24 21 26 

Source Field Survey (2018) 

Column 7 of Table 5 here shows the inadequate qualified personnel in the department of 

environment in the local council authorities. This is one of the reasons why the study area and 

particularly the rural areas are not always covered for inspection and sanitation. The 

consequence is that these rural communities are dirty and filled with refuse of all kinds.    

Finally, the management of climate change effects also involves managing victims of floods, 

erosion and heat related diseases. The study area has 54 Primary Healthcare Centres that are 

owned and operated by the local government councils. Although there are doctors and other 

medical personnel and equipment, they are however inadequate, Also the Primary Healthcare 

Centres cannot handle severe cases. As shown in Table 4, malaria, typhoid and heat rash are 

the frequently reported cases associated with climatic influence. Victims of weather related 

cases often handle their cases by themselves as the local government does not take any 

responsibility in this regard 

Problems of Climate Change Management in the Study Area 

The problems of the management of climate change effects in the study area are many. They 

are inadequate facilities, inadequate manpower, lack of action plan for climate change effects 
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and the problem of funding the environmental department. The department of environment is 

responsible for environmental data gathering, plan formulation, enforcement and execution of 

plans and monitoring. This study has revealed that the departments in the local council areas 

have not been able to effectively handle most environmental challenges due to inadequate 

funding. For example budgetary allocation to this department has not exceeded 3 Million Naira 

or 855 Thousand Dollars in the last 15 years. This is rather too small for meaningful response to 

environmental problems. The highest budget ever presented by any council in the study area is 

2 Billion Naira or 54 Million Dollars and this was in 2014. Every year, recurrent expenditure 

takes about 80% of budgets and what is usually left for capital and other developments is 

usually too meager to meet the aspirations of the people. Table 6 shows budgetary allocation to 

the departments of environment in the council authorities between 2013 and 2017.  

Table 6: Percentage of Budgetary Allocation (in Million Naira) to the Departments of 

Environment of the five Local Government Council Areas 

Year Esan West Esan Central Esan North East Esan South East Igueben 
2013 1.6 0.6 0.8 0.6 1.2 
2014 1.6 1.2 1.1 18 1.4 
2015 1.8 1.9 118 1.6 1.8 
2016 1.6 2.4 34 2,2 0.9 
2017 3.1 2.1 72 1.9 2.1 

Source: Local Council Areas of the Study Area (2018) 

 CONCLUSION AND RECOMMENDATION 

This study is an evaluation of the management of climate change impact on rural communities 

of Edo State Central Senatorial District. A process approach was followed in which rainfall and 

temperature conditions and their effects were examined while the role of the local authorities in 

mitigating and ameliorating these effects was ascertained. Primary and secondary data were 

used in the study and these data were analyzed descriptively with results presented in tables. 

The findings were that temperature and rainfall patterns are high or intense which is an 

evidence of climate change in the study area. On the impact of temperature and rainfall pattern, 

the study observed that these elements have great impact on farming, the physical 

environment, infrastructure development, the health of the people and the urban environment.  

The study observed that the department of environment in the local council authorities was 

responsible for the administration and management of climate change effects. In managing 
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these effects therefore, this unit adopted the techniques of awareness creation, response to 

occurrence, facility provision and the provision of adequate equipment and personnel. However, 

the study discovered that the department of environment in the local council authorities was not 

able to effectively manage these effects due to inadequacies in all the areas of management. 

For example the departments of environment do not have facilities for climate data collection, 

awareness creation and dissemination of weather information, waste disposal facilities, enough 

personnel to respond to effect occurrence and funding. It is against these operational problems 

that the following recommendations believed to be capable of ameliorating the effects of climate 

change in the study area are made 

First it is recommended that the five local government areas jointly build an automated digital 

weather station where daily reading and recording of rainfall, temperature and other climate 

elements data could be carried out. This station can be located in any of the local government 

areas provided it is build by experts in the field with clear adherence to installation provisions. 

Climatologist or meteorologist can therefore be employed to do the recording of data.  

Secondly, upon the location of a weather station, information from the station on daily data 

recorded and weather outlook should be disseminated to the general public through the 

television or the internet so those with mobile phones can easily access them. This innovation 

can easily prepare people ahead in the case of any severe weather occurrence and effects. 

It is also recommended that the local government councils should wake up to their responsibility 

in the areas of the provision and rehabilitation of facilities. As observed, many roads particularly 

rural roads are not tarred and the few urban roads that are tarred are dilapidating very fast with 

potholes and failed portions. Drainages are broken and wearing away and creating opportunities 

for flooding and erosion in the study area. The local government must therefore engage in the 

construction and rehabilitation of roads and drainages so as eliminate the problem of flooding 

and its effect on traffic and the health of the people. 

The environmental department is grossly underfunded. For this reason it is unable to function 

effectively and efficiently in the study area. For lack of or inadequate funds vital materials and 

equipments needed for regular operations such as personnel carriers, waste disposal trucks, 

fire service trucks, pail loaders, graders and even simple shovel and diggers are not adequate 

Also the number of trained personnel are inadequate to handle . The occurrence of severe 

weather condition or any other environmental problem must be attended to by qualified persons 

who have the requisite training. As it is presently the number of trained personnel is inadequate 
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therefore it is recommended that more personnel be employed, that is a minimum of 10 qualified 

personnel in each department of environment in the local government areas who should be sent 

on regular training. 

Finally, the effects of rainfall and temperature in the area are enormous. As rural areas, their 

major occupation is farming. The threat of high temperatures and rainfall on farming in the last 

few years has been very great. In the process, crops and lands have been lost. If famine and 

hunger must be avoided in the area, the local government must give support to the rural 

farmers. The support should be in the form of financial assistance, provision of improved 

seedlings, land reclamation and other extension services to boost food production in the study 

area.  
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Abstract 

In image data analysis Principal Component Analysis (PCA) performs well when the noise is 
small and Gaussian in nature. However, when the data is non-Gaussian in nature and may 
contain outliers and spikes, PCA fails. The intrinsic low ranked structure of the datasets can 
be used to reduce the dimensionality, remove noise and complete missing values by solving 
a convex Principal Component Analysis (PCA). Surface Urban Heat Island derived from 
Landsat 8 ETM+ data of Kolkata has been separated into a set of low-rank and sparse 
components. The Low-rank components depict the linearly correlated data the sparse 
component represents the perturbation with respect to the mean in the data set. This 
property is thus useful to assess trends or patterns in the data. Low-rank Sparse 
Decomposition Method has been used in the field of image processing, bioinformatics, data 
ranking problems. This study is an attempt to establish RPCA method for studying the trends 
in Surface Urban Heat Island (SUHI) phenomenon in the metropolitan city of Kolkata. 

Key Words: UHI, Low-rank Sparse Decomposition Method, RPCA 

1. Introduction

 Low rank and sparse decomposition method have been used in data compression and 
dimension reduction. This study uses the RPCA to assess the evolving pattern of Surface 
Urban Heat Island for the city of Kolkata. Urban Heat Island (UHI) is a climatic phenomenon 
which results in an increase of air temperatures in cities compared to the immediate rural 
areas (Sobstyl et al. 2018; Dos Santos et al. 2017).  Surface Urban Heat Island (SUHI) is 
used to measure the temperature difference between the land surface in rural and urban 
areas. UHI and SUHI significantly alters the comfort conditions in the urban area thereby 
increasing the energy requirements for cooling.  The land use composition, emissivity and 
albedo of the surfaces, the storage heat, the energy balance between latent and sensible 
fractions, and the anthropogenic heat contribute to this phenomenon. This condition is 
exacerbated by pollution and global climatic perturbations in the form of Climate Change and 
the ensuing Global Warming.  Changes in land surface characteristics of urban areas has 
also led to increase in the storage heat component in the net energy balance and the 
temperature within urban areas show hysteresis which is associated with time lag and 
decrement factor.  Energy consumption in different urban processes has led to intensification 
of SUHI. Peng et al. 2012, studied that vegetation cover assumes a key role in attenuating 
SUHI in cities thereby mitigating the UHI effect.  Several authors have contributed to the 
research on urban heat Island which has been summarized in table 1. 

Figure 1: Location map of the study area 
  (Kolkata Metropolitan Area) 
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Table 1 Factors affecting UHI 

 
S.No. Authors Factors affecting UHI in Cities 

1 Peng et al. 
2012 

Difference in albedo of urban in comparison to rural areas and 
attenuation effects of vegetation in rural areas 

2 Sobstyl et 
al. 2018 

City texture measured by building distribution function and the sky 
view factor is correlated to UHI 

3 Dos Santos 
et al. 2017 

Amplifying effects of developed areas  for UHI 

4 Menberg et 
al. 2013 

Anthropogenic heat flux contributing to Ground Surface Temperature 
(GST) 

5 Wu et al. 
2017 

Higher concentration of atmospheric aerosol particles PM2.5 over 
urban areas reduced UHI intensities by 1oK attributed to the radiative 
exchanges by the particles 

6 Kumar et al. 
2017 

Urban rural temperature modulations mainly attributable to moisture 
availability from irrigation in rural areas and atmospheric aerosols 

7 Battaglia et 
al. 2017 

Temperature and RH increase as a result of UHI in urban areas affect 
semivolatile atmospheric species as nitric acid, ammonia and water 
affecting the aerosol pH (urban rural aerosol pH differences during 
intense summer ranging from 0.8 for Baltimore and 0.65 for Chicago) 

8 Zhou et al. 
2017 

Studied the effects of city size and urban form on UHI phenomenon 
and observed that UHI intensity increased with the logarithm of city 
size and fractal dimension 

9 Ward et al. 
2016 

Studied Europe wide heat wave and the effects of size of heat island, 
regional climate and central urban green spaces were found to be 
significant on Surface Urban Heat Island Magnitude (SUHIM) 

10 Martin et al. 
2015 

Identified the hysteresis effect of global solar radiation (GSR) on 
surface intra-urban heat islands (SIUHI) 

11 Yue and Liu 
2016 

Green ratio, Plot area, Building density and building height affected 
the land surface temperature significantly and the urban thermal 
environment 

12 Heaviside et 
al. 2017 

Studied health related risks in urban population compared to rural 
population due to heat exposure attributable to the UHI effect 

13 Zhan et al. 
2014 

The subsurface urban heat island (SubUHI) intensity reaching first and 
second extremes in a diurnal temperature cycle lags by about 3.25 
and 1.97 hrs per 0.1m 

 
This research explores the daytime variations of Surface Urban Heat Island Intensity (SUHI) 
in the Kolkata Metropolitan area (figure 1).  The correlation of normalised difference 
vegetation (NDVI) and fractional vegetation cover vis-a-vis the SUHI establish the 
relationship between the land cover types with the SUHI.  
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1.1 Low Rank Sparse Decomposition Method 

Decomposition of low-rank and sparse components (LRSD) from partial or corrupted 
measurements is possible for separation of background and dynamic components.  LRSD 
can be used in both static (Hou et al. 2014; Yang et al. 2018; Wen et al. 2016) and dynamic 
applications (Otazo et al. 2015; Hu et al. 2016; Chen et al. 2015). LRSD method have been 
used in several application areas including interpreting of MRI scans (Baete et al. 2018; 
Otazo et al. 2015), to detect voxelwise group differences, CT image sequence restoration 
(Gou et al. 2013), moving object detection (Hu et al. 2016), face recognition (Hou et al. 
2014), discriminating between various sound classes in auditory signals (Lyon et al. 2010) 
etc. 

The LRSD separates the sparse individual variability in the sparse matrix (S) and the 
essential features in the low rank matrix (L). This method can be applied for studying Surface 
Urban Heat Island phenomena where input data is temporal in nature and can be separated 
into background component and sparse component create scenario of deviation from the 
mean. 

2. Methodology

Moderate resolution Landsat 8 ETM+ satellite data has been used for this study. Cloud free 
satellite data of Kolkata Metropolitan Area was downloaded from the Earthexplorer website 
for 6th April 2014, 11th April 2016 and 14th April 2017 which corresponds to the summer 
month having pronounced elevated temperature and clear sky conditions in comparison to 
other months.  
The Landsat data has been corrected for atmospheric attenuations using a dark object 
subtraction (DOS) method (Nguyen et al. 2015). Dark objects can be assumed to reflect no 
light, and values greater than zero must result from atmospheric scattering and this is the 
basis of the DOS method. 
The Landsat 8 image Digital Numbers (DNs) were then converted to spectral radiance using 
appropriate gain and bias values in the image header of the data file, based on equation 1.  

L = LMax- LMin*255*DN + LMin (1) 
Where, 
DN is the degree of greyness of the pixels 
L�Ȝ��LV�UDGLDQFH�LQ��:�P2/sr/mm)
LMax and LMin are the calibration constants of the sensor, equal to the maximum and 
minimum values of the spectral radiance (in W/m2/sr/mm) detectable for each band, 
by the sensor Landsat TM. 

The noise equivalent delta temperature (NEǻT) of TM/ETM sensors is around 0.2-0.3K. Land
Surface Temperature (LST) was calculated from brightness temperature using a single 
channel method using the band 10 based on the following equations (Jiménez-Muñoz et al. 
2014). 

(2) 

(3) 

(4)
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where, 
LS = at pixel radiance 
Ts = brightness surface temperature 
Ȝ� �HIIHFWLYH�ZDYHOHQJWK��ZKLFK�ZDV�UHJDUGHG�WR�EH������ȝP�Ln this research,  
İ� �VXUIDFH�HPLVVLYLW\�� 
&��DQG�&�� �FRQVWDQW�YDOXHV�RI���������î�����ȝP���Pí2 srí1 DQG���������ȝP�.��
respectively, and  
��1ࢥ ��2ࢥ  atmospheric functions that are calculated using Eqs. (5)±(7) and the = 3ࢥ
amount of water vapor in the atmosphere at the time of imaging. 

  (5) 

  (6) 

  (7) 
The SUHI has been derived by differencing the LST with reference to average LST values of 
rural areas for each dataset. 
The satellite images were classified using a maximum likelihood approach in Erdas Imagine 
Software and classification accuracy was determined by applying Kappa coefficient (Sharma 
et al. 2015; Li et al. 2011; Shishir & Tsuyuzaki 2018) using the following equation: 

  (8) 
where,  
r = number of rows in the error matrix,  
xii = number of observations in the ith row and column,  
x+i = total number of observations in the ith column, and  
N = total number of observations 

The fractional vegetation index has been estimated from NDVI using the following linear 
relationship (Gutman & Ignatov 1998): 

  (9) 
where, NDVIS and NDVIV correspond to representative values of NDVI for bare soil (FVC=0) 
and a vegetation (FVC=1) 

  (10) 
where ȡnir and ȡred are the at-surface reflectivities obtained from sensor bands located in the 
near infrared (NIR) and red spectral regions of Landsat 8 ETM+. 
The mixed pixel emissivity has been determined using an empirical relationship based on an 
exponential function which is NDVI dependent as proposed by Sobrino et al. 1996. 

  (11) 

where, Ȝ represents the spectral band,  is the vegetation emissivity (0.99) and  is the 
soil emissivity (0.96 Ref. JPL Library Database). NDVIV is the maximum NDVI for fully 
vegetated pixel (0.99) and NDVIS  is the minimum NDVI for bare soil (0.15). 
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Low Rank and Sparse Decomposition (LRSD) is a robust method for separating a 
rectangular (i,j) matrix I into a Low Rank Component (L) and a Sparse Component (S) : 

I = L + S (12) 
This has been applied on SUHI Images using an inexact augmented Lagrange multiplier 
method (IALM) (Lin et al. 2011; Erichson et al. 2016) using RRPCA model of RSVD module 
in R. 

3. Results and Discussions
Temporal changes in the extent of vegetation cover has been studied using NDVI for the 3 
datasets. Significant changes (improvement in the vegetation content) can be observed in 
2016 compared to the 2014 and 2017 when the NDVI values were significantly lower (having 
lesser vegetation content) due to more intense summer. The implication of this is reflected in 
the Surface temperature where the increased latent heat fraction results in lowering of the 
LST on 6th April 2016. The corresponding Fractional Vegetation Index is also high for the 
2016 dataset (figure 2). 
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Figure 2: Emissivity, LST, NDVI and Fractional Vegetation Index Maps of Kolkata Metropolitan Area 
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Temporal changes in the extent of vegetation cover has been studied using NDVI for the 3 
datasets. Significant changes (improvement in the vegetation content) can be observed in 
2016 compared to the 2014 and 2017 when the NDVI values were significantly lower (having 
lesser vegetation content) due to more intense summer. The implication of this is reflected in 
the Surface temperature where the increased latent heat fraction results in lowering of the 
LST on 6th April 2016. The corresponding Fractional Vegetation Index is also high for the 
2016 dataset (figure 2). 

Land Use / Land 
Cover 

SUHI Low Rank Matrix (L) Sparse Matrix (S) 

6th
 A

pr
il 

20
14

 
11

th
 A

pr
il,

 2
01

6 
14

th
 A

pr
il,

 2
01

7 
Figure 3: Land Cover, SUHI, Low Rank Matrix and Sparse Matrix of Kolkata Metropolitan Area 

4. Conclusion
Low Rank Matrix and Sparse decomposition method can be applied for studying Surface 
Urban Heat Island (SUHI) phenomena. The temporal data and can be segregated into Low 
Rank or background component, which depicts commonalities between the time steps and 
Sparse component, which depicts the dynamic changes in terms of SUHI.  The Sparse 
Component corresponds to changes in SUHI manifested due to changes in either or all 
parameters of emissivity & albedo which are characteristic of building materials and paved or 
natural surfaces and built form geometry which signifies re-densification and sprawl or 
intensification of energy use such as industrial activities or heat emissions due to adoption of 
cooling or cooling systems. 
Thus low rank and sparse decomposition method is a very effective tool to study urban 
growth and its impact on the s u h i phenomena. this method can be implemented for Big 
Data Analytics of large volume of satellite derived surface temperature information at a global 
scale and detect anomalies and device strategies to control and mitigate the effects of these 
changes.  
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Abstract 

Climate change is a key challenge 21th century that many countries are facing with and 
everywhere has different consequences based on local characteristics. Referring back to the 
VXEVWDQFH� RI� WKH� FHQWXU\� DV� FHQWXU\� RI� FLWLHV�� LW¶V� WLPH� WR� GR� D� SDUDGLJP� VKLIW� LQ� XUEDQ�
planning and design. Such transformation in urban planning and design thoughts is critically 
needed in those countries which has a background of climate change geographically and 
historically. Iran is one of these countries that is touching the effects of climate change. 
Having different microclimate in the country, the challenge has been emerged in different 
face.  
This article, first, is trying to elaborate the challenges resulting from climate change in Iranian 
cities and second assess the consequences and effects on everyday life of cities. Then, the 
text is directing to the introducing new solutions which is relating more to the process of 
urban planning and design.  
As a methodology of the research two cities Tehran (the capital) and Ahvaz (the main 
reference city of dust storm) will be analyzed based on content analysis of official 
documents, environmentalist ideas and public opinions in social networks media. Also, some 
evidence of historical urban innovations adapting climate challenge will be analyzed based 
through case studies of Isfahan and Bushehr. 
Some results demonstrate that complexity of climate challenge is more in metropolitan areas 
of Iran because combining the challenge with social challenges. Also, it is needed to change 
educational dimension of urban planning and design at universities, institutes and urban 
government section relating to climate change. To accelerate urban change according 
climate change, Iranian cities needs more engagement of people and urban-based NGOs.  

Keywords: climate change, Iran, urban planning, urban design 

1. Introduction

6WDUWLQJ� SHULRG� RI� ��WK� ILUVW� FHQWXU\� LV� DQ� LQVSLULQJ� DQG� GLVDSSRLQWLQJ� HDU� IRU� FLWLHV�� ,W¶V� D�
paradoxical situation because of the role of cities as main places of living, economy, and 
creativity and innovation one hand and crucial places for living, health and happiness 
because of complex, continuous and increasing challenges. Climate change is one these 
challenges which LV� HQFRPSDVVLQJ� DQG� VXUURXQGLQJ� DOO� RI� RWKHU� FKDOOHQJHV�� 6RPHKRZ� LW¶V�
more critical and essential than others. Such challenge is effecting on cities because of 
changes out of cities in regional, national and global level and also it has creating because of 
changes resulting of human actions in urban spaces and architectural level. Cities of this 
century tend to be extremely resource intensive and contribute hugely to increases in 
greenhouse gas emissions and consequently, climate change.  
The impact of urban systems on climate change is illustrated by the fact that 75% of all 
greenhouse gas emissions are geneUDWHG�LQ�WKH�ZRUOG¶V�XUEDQ�DUHDV��81���������ZKLOH�RQO\�
DSSUR[LPDWHO\�KDOI�RI�WKH�SODQHW¶V�SRSXODWLRQ�OLYH�LQ�FORVHU�VHWWOHPHQWV��,Q�RWKHU�ZRUGV��XUEDQ�
systems are a principal source of emerging climate threats (ESPACE, 2008 and Shalaby & 
Aboelnaga, 2017). The Third AssessPHQW�5HSRUW�RI�WKH�µ,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�
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&KDQJH¶��,3&&��EURXJKW�ZRUOG�DWWHQWLRQ�WR�WKH�OLNHO\�LPSDFWV�RI�FOLPDWH�FKDQJH��0HW]��������
Climate change is now at the forefront of debate with dire warnings that worldwide 
temperatures may rise from 5 to 11 degrees C. over the next 50-100 years (Blakely, Edward, 
2017) The extent of future climate change depends on a number of variables including the 
pace of greenhouse gas emissions, deforestation rates, and the response of ecosystems to 
the changing climate�(Jeremy G. Carter. et al 2015) The specific effects of climate change on 
urban systems will vary depending on location, but may include reductions in potable water, 
more regular and severe weather events such as heavy rain-falls and cyclones, increased 
incidences of flooding, inland storm surges and an increase in extreme heat events.( Shalaby 
& Aboelnaga, 2017) 
Referring back to the nature of climate change, the challenge is connecting local and global 
level of thinking on cities coherently which is opportunity and threat in the same time. Despite 
this role of climate change, knowledge of urban planning and design as a main discipline 
related to everyday life of cities is not well equipped. While urban planners are mostly seen 
as responsible and capable of adapting to disasters and climate risk (IPCC, 2007) their role, 
the actions to be accepted, and the responsibilities of city agencies are often unclear 
(Greiving & Fleischhauer, 2012). From urban design point view despite the discipline is the 
most effective discipline on urban form, climate change is not a key issue in urban design 
practices. This weakness can be seen also in urban planning and design SHGDJRJ\��VR�WKDW¶V�
why we need a massive change in urban planning and design thoughts in the era of climate 
change. 
Such need is more emergency and critical in the cities which have a prior context of climate 
change geographically and historically. Middle-east countries like Iran has this background 
IURP� DQFLHQW� WLPHV� WKDW¶V�ZK\�ZH� FDQ� VHH� XUEDQ� DQG� DUFKLWHFWXUDO� LQQRYDWLRQV� DGDSWive to 
climate in Iranian cities during the history. We have different climate in Iran and the effects of 
climate change on cities in each climate are different. Mostly water tension or aridity is a key 
challenge for most cities of Iran especially those are in the deserts. 

  
Figure 1: Climate zones of Iran (Alizade Govarchin Ghale, 2014) 
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%XW� LW¶V not all, there is another face of the challenge when we look at the water conflicts in
the Middle East and the results are emerging in Iranian cities in the form of dust storm. For 
example environmental changes in Iraq including disappearing ponds effects on south-west 
part of Iran in the form dust in Iranian cities. Moreover, inappropriate national and regional 
policymaking in water management in Iran has created new challenges locally for instance 
the salt storm in north-west of Iran because of water tension of Uremia Lake. Adding 
everyday challenges related to pollution, traffic, quality of life, etc. especially in metropolitan 
cities of Iran�� LW¶V� WLPH� IRU� ,UDQLan cities to make new decisions. Looking to Iranian cities
situation according to face climate challenges in modern era especially in recent four 
decades reveals that they are directing in a way versus their history. With the enrich 
background of Iranian cities, they can recognize, recreate and regenerate facing climate 
change challenge.  
This article is trying to highlight the climate change challenges in Iranian cities from urban 
planning and design point of view. After analyzing the impacts on urban spaces and 
everyday life, beyond formal and physical solutions like increasing green areas of the city, 
the article introducing approaches to change the way of thinking urban planning and design 
of contemporary Iranian cities.   

2. Methodology
As a first step two case studies have been chosen to show the historical background of 
climate adaption knowledge in Iranian cities. Isfahan is one of these cases which is notable 
because of intelligent distribution of water in the city. The other one is Bushehr which is 
significant because smart design of city according to wind in sever hot humid climate. The 
goal of this analysis is demonstrating Iranian people awareness of mutual interaction of 
climate situation and form of city. The content analysis of selected previous studies is main 
method in this step. The second step of the research is concentrating on two contemporary 
cities in which the effect of clime change is crystal clear in different faces. Tehran (the 
capital) is first case in which we can see the effects of urban planning actions on 
intensification of climate change impacts. Ahvaz, the center of Khuzestan province, is the 
second case in which we can consider impacts of climate change happening out of the city in 
regional level but affecting on everyday life people. Content analysis of official documents, 
environmentalist ideas and public opinions in social networks media are methods in this step. 
These combination of case studies provide a basis to think about future of Iranian cities in 
climate change era.     

3. Discussion

3.1. Urban innovations adaptive to climate in the history of Iranian cities 
x ,VIDKDQ��³0DGL´�DQ�LQQRYDWLRQ�RI�IORZLQJ�ZDWHU�LQ�D�GHVHUW�FLW\

Isfahan is a city in the central desert of Iran. Nowadays, Isfahan is one metropolitan cities of 
Iran in which water tension and aridity have caused a lot of changes. The river as the main 
element of city during the history has no water because of establishing a dam on the river. 
Water transferring projects from the source of Isfahan river (Zayanda-rud) to other cities in 
desert like Yaz has been effected on current situation Isfahan. In other word human 
intervention in ecosystem intensified climate change effects which in Isfahan mostly reflected 
in lack of precipitation. The climate situation of the city has not been changed a lot but 
human thinking about urban and regional planning of the city has been changed enormously 
in comparison to Safavid period (17th-18th century) when a scientist implemented a plan for 
flowing the river water in the city. He introduFHG�QHZ�ZDWHU�ZD\V�ZLWK� WKH�QDPH�RI� ³0DGL´
which was part of a greater plan of irrigation. Madi-s had a role of channeling water from the 
river into the city and its main elements like mosques, public baths and private houses. They 
were also used in cultivating fields and orchards (Falahat, 2014). Different studies have been 
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analyzed the effect of Madi-s on urban structure of Isfahan in different periods where most of 
main elements of city like mosques, gardens and square have been shaped according to 
Madi-s direction. (Falahat,2014and Namdarian, 2016 ) From perspective of thermal comfort 
we can understand the unique impacts of Madi-s in urban spaces of Isfahan coherent with 
the impacts on aesthetical qualities of urban spaces. Nowadays, most of Madi-s are empty of 
water and we need to refer back on the thoughts behind Madi-s such as urban- evironmtal 
planning and design and multi-knowledge urban planner and designers.  
 

 Figure 2: (left) Madi-s and some of main urban and architectural spaces of Isfahan (Namdarian, et al., 
2016), (right) creating special urban spaces in a desert city based on Madi-s   

 
x Bushehr; climatic urban design from site selection to architectural details 

 The Northern side of Persian Gulf has a special climate which is hot and humid. The 
average humidity is 70 percent and the temperature increases to 40 centigrade between May 
and July. The old Bushehr somehow is a contemporary city in comparison to long history of 
Iran. The city has been created around 300 years ago with a special plan to tolerate the 
effects of such climate on everyday life. We can see clearly climatic design initiatives 
according to wind in old Bushehr. The unique value of these initiatives is related to a deep 
connection between public and private space to use wind. It has caused a unique townscape 
in old Bushehr. In other word there is a hierarchy of climatic design respect to wind from 
whole city to buildings. Different ways of using maximum wind have created a visual diversity 
in urban facades (Ranjbar, et al.2011). The urban innovations regarding climate condition in 
old Bushehr can be summarized in these points: 

- The location and site selection of Bushehr as a peninsula is a first step to catch wind 
in the city. In comparison with linear form of city it is more complicated to conduct 
wind into the city but the amount of wind is more. The special urban open spaces 
network has changed this threat to opportunity of catching maximum wind.  

- According to effect of topography on wind flow, Bushehr position has a windward 
topography. 

- With regard to climatic effects of density and height of built up area old Bushehr has 
an appropriate roughness that creates dentate texture in the face of wind flow in the 
sky. This specific height distribution provides the context for more wind disturbance 
and conduction of it to lower level.  

- According to locating high-rise buildings among lower buildings, review of plazas in 
old Bushehr present this principle. The height difference sometimes is four floors. 
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- Location of high building at the edge of plazas in Bushehr conducts regional winds to
pedestrian level and specific form of plaza provide more movement of wind and its
distribution to streets that connects to plaza.

- Specific design of streets in Bushehr like their orientation, special profile, wall
projection at first floor, special facad design, organic form, etc. increase the wind
disturbance in main streets and alleys.

- There are a few dead ends and buildings have four side that relates to open space.
So each side can catch different winds in different directions.

- The external walls of buildings in Bushehr are climatic facades.  Different forms of
windows, Shenshirs, Boons, etc. shows various methods of absorbing and
conducting wind into residential spaces.

So, old Bushehr is an important case that presents a maximum use of wind for creating 
thermal comfort in both urban public spaces and residential spaces. The next importance is 
mixing these climatic designs with specific customs and daily life. (Ranjbar, et al.2011) 

Figure 3: old Bushehr, smart design of a city where a climatic design integrated with townscape 
 design and everyday life planning 

These two case studies of Isfahan and Bushehr show the record of Iranian cities mitigation 
with difficult climate condition all over the country in the history. It means there was local 
knowledge about adaptation to climate because in the history general people were urban 
planner and designers. So a big question is rising that what happened in these days that 
Iranian cities are not so successful to mitigate and adapt to climate change? In other word 
there was a culture of mitigating climate changes in Iranian cities which we need to remind 
the memory of people about this culture. The next two sections analyze contemporary 
mitigation with climate change in two cities of Iran to provide a better context of comparing 
past, present and future of Iranian cities regarding mitigation and adaptation of climate 
change.  

3.2. Tehran; an urban lab for environmental challenges 
Based on our living experience in Tehran and data from virtual social networks, from a 
decade ago one term has been fixed in everyday dialogue of people of Tehran which is the 
air quality. Mostly in winter time when the inversion phenomenon is accruing more. Having 
200 polluted days in recent years of Tehran highlights the environmental challenge of 
Tehran. Researches on the effects of climate change on Tehran microclimate reveals these 
change in different classification (Saligheh, 2015): 

- Air stability
- Increasing average temperature
- Changing pattern of wind flow

These consequences of clime change have been intensified because of urban planning 
actions especially in terms of mobility plans and land use planning. Death rate resulted from 
air pollution around 4800 people a year, shows the impacts on health and everyday life in 
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Tehran. Through different researches the effects of urban planning actions on creating urban 
heat islands in Tehran has been understood. In other word, urban changes inner the city 
intensifies the climate change impacts.  Looking at to the data of Tehran Municipality tell us 
that during the recent 12 years, highways has been developed from 304 Km to 548 Km with 
80 percent growth. In comparison to pedestrian public spaces area, the data about highways 
show a parallel planning policy that is not consistent to pedestrian mobility. 
(Ranjbar&Motalaei, 2017) Critics are raise up when we look at 6DGU¶V�(OHYDWHG�KLJKZD\��$�
lot of money has been spent on the project that it was better to use such resource for 
developing public transport. RanMEDU�	�0DVKKDGL�0RJKDGDP�������� UHVHDUFK� � ³�8SJUDGLQJ�
XUEDQ� KLJKZD\V�� LVVXHV� DQG� QHJDWLYH� LPSDFWV� EDVHG� RQ� D� FDVH� VWXG\� RI� 6DGU¶V� (OHYDWHG�
KLJKZD\³� UHVXOWV� VKRZH� WKH� KLJKZD\� KDV� VLJQLILFDQW� QHJDWLYH� LPSDFWV� LQ� HFRORJLFDO�
dimension, including air and noise pollution and energy-consuming parameters. Versus the 
highway projects, developing pedestrian spaces and zones in Tehran has been increased 
GXULQJ� WKH� ODVW� GHFDGH� DQG� LW� KDV� EHHQ� VXFFHVVIXO�� EXW� LW¶V� QRW� VXIILFLHQW� IRU� DQ� �� PLOOLRQ�
inhabitant city. According to Samavati & Ranjbar (2017) research ³The Effect of Physical 
Stimuli on Citizens' Happiness in Urban Environments: The Case of the Pedestrian Area of 
WKH� +LVWRULFDO� 3DUW� RI� 7HKUDQ³�� SHGHVWULDQL]DWLRQ� RI� WKH� DUHD� KDV� EHHQ� HIIHFWLYH� LQ� RYHUDOO�
happiness. So, there is a need to dramatic change from car oriented mobility to clean types 
of mobility in Tehran. Tehran Municipality planning policies regarding to climate change in 
recent decades are paradoxical. This can be related to lack of a comprehensive plan 
mitigating and adapting climate change issue. Lack of a comprehensive mobility master plan 
is affecting in this way. ,W¶V�WLPH�IRU�7HKUDQ�WR�PDNH�D�QHZ�GHFLVLRQ�EHFDXVH�HDFK�\HDU�WKH�DLU�
quality is decreasing. The case of Tehran is a significant urban lab which confirms the 
interaction of urban planning and design policies and climate change impacts. Besides doing 
researches to scrutinize this interaction, there is a massive need to change urban 
government thoughts which is the main problem of creating such situation. 

 
 

Figure 4: comparison of a clean day and polluted day in Tehran, 2015 
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3.3. Ahvaz; maximum impacts  of climate change on quality of life  
Looking at virtual social networks in Iran like Twitter, Facebook, Telegram, etc. brings up 
climate change issue when a name is repeating; city of Ahvaz. Around 50 million Iranian 
people are active in virtual networks. Comparing with total population of Iran (80 million 
people) a repetitive issue can explain their concerns. The case of Ahvaz completely 
stimulated Iranian people about climate change impacts. Ahvaz is not big as Tehran, the city 
has 1.3 million population but the impacts of climate change somehow is more severe than 
Tehran. We can see the effects of climate change in terms of dust and sand storm which is 
coming into the city from the sources out of the city. The immigration statistics of Iran shows 
Khuzestan Province is on top of main regions which are losing their population. There is not 
100 percent reliable research which shows the source of dust storm in Ahvaz but 
speculations introduces aridity and drought as a main source. This face of climate change 
has created land without green coverages as hotspots of dust and sand. Also has affected 
on decreasing surfaces of ponds and lagoons in regional level and international level in Iraq. 
So, a part of the challenge is in other country which is creating a hard situation to mitigate the 
problem. The effects of such phenomenon are a part of everyday life of people in Ahvaz. 
Staying long time at home, loosing electricity because of dust effects on urban electrical 
facilities, closing schools, changing detail of windows and doors, using masks for breathing, 
etc. in warm days that Ahvaz is experiencing 50 centigrade degree a non-place is creating.  

 
Figure 5: comparison of a clean day and polluted day in Ahvaz 

What urban planning and design can do in this situation? Although with some solutions we 
can adapt the city to this change but the case of Ahvaz introduce a new perspective for 
urban experts to think in a wider context, to broaden their minds, to have comprehensive 
knowledge and to be more intellectual for walking beyond classic, formal and temporary 
solutions. Thinking on Ahvaz can be a valuable opportunity for other cities of the world to 
mitigate such effects of climate change.      
 
4. Results  
Seeking climate change impacts on urban planning and design in Iranian cities reveals an 
interactive dynamins. A fundamental issue which is leading to maximize hazardous effects of 
climate change in Iranian cities, is an emergent need to provide new urban planning and 
design guides and laws regarding this challenge. Nowadays, main urban planning document 
in IrDQ�LV�³FRPSUHKHQVLYH�SODQ´�ZKLFK�LV�TXLWH�ROG�DQG�FODVVLF�LQ�VXEVWDQFH�DQG�SURFHVV��the 
nature of these guides is relating back to 3 decades ago. Iranian cities need climate change 
action plans in level of national regional and international. From urban design point of view, 
LW¶V�QHHGHG�WR�LQWURGXFH�QHZ�JXLGHOLQHV�LQ�JUHHQ�DUHD�PDQDJHPHQW��VWUHHW�GHVLJQ�DQG�SXEOLF�
spaces quality.  
There is no ministry of environment in Iran which is compulsory for saving cities at this time. 
From educational point of view academic institutions in Iran need to change their syllabus 
regarding climate change. There is a lack of special course in teaching of urban planning and 
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design discussing climate change in official syllabus. Convergence of urban faculties with 
environmental faculties in Iran should pursued as a key approach. So, urban planners and 
designers in Iranian cities should experience a massive change in broadening their thoughts 
to face urban challenge from international levels to local levels. It means classic education of 
urban planning and design should change regarding climate change issues.   
Moreover, the Iranian Government should work on Iranian people public opinion to refer their 
origins LQ� KLVWRU\� UHJDUGLQJ� FOLPDWH� FKDQJH�� ,Q� RWKHU�ZRUG� WKH� ³Iranian culture of mitigating 
and adapting FOLPDWH� FKDQJH´� VKRXOG� EH� UHSUHVHQWHG�� ,Q� WKLV� ZD\�� ZH� QHHG� PRUH� XUEDQ-
based NGOs which are rare in Iran nowadays. Recognizing this culture by such NGOs 
facilitate to spread it out in Iranian people mind. So, more than temporary ideas we need to 
change people mind because climate change impacts are not temporary. Based on the 
historical background of Iran, the country should initiate an idea of Middle-east cities alliance 
to solve the challenges of cities like Ahvaz. It means that climate change mitigation and 
adaption is an urban-environmental-social-political process in Iranian cities.  

5. Conclusion
Looking at the current literature of interaction of climate change and urban planning and
GHVLJQ�GHPRQVWUDWHV�PRUH�DWWHQWLRQ�WR�³KRZ�WR�GR�³QRW�³KRZ�WR�WKLQN´��7KH�QDWXUH�RI�FOLPDWH�
change should be discovered more by urban planners and designers. This phenomenon is 
removing borders of cities, regions and nations. So, planners mind should be flexible and 
IORZLQJ�LQ�WKHVH�VFDOHV��,W¶V also removing borders of knowledge. Maybe working in a group 
RI�SODQQHUV��HQYLURQPHQWDOLVW��VRFLDO�H[SHUWV��HWF��LV�D�JRRG�LGHD�EXW�LW¶V�QRW�HQRXJK�IRU�urban 
planning and design in climate change era. Planners and designers should sit on the center 
of environmental knowledge to be able to have innovative and long term solutions. It means 
LW¶V� WLPH� RI� SDUDGLJP� VKLIW� LQ� XUEDQ� SODQQLQJ� DQG� GHVLJQ� WKHRU\� UHJDUGLQJ� FOLPDWH� FKDQJH�
because environment is encompassing cities whereas urban planning and design discipline 
LV�PRUH�FRQFHQWUDWHG�ZKDW¶V�KDSSHQLQJ�LQQHU�FLWLHV���$OVR��LQ�WKH�FXUUHQW�OLWHUDWXUH�WKH�LPSDFWV�
of climate change on urban planning and design are general. We need to analyze more 
especially in urban design level where real life is happening. Urban design as main discipline 
related to urban form needs such change more than planning. If we should be more pioneer 
these two discipline should be mixed in form of ³urban-environmental design´. New urban 
qualities should be introduced because of tangible impacts of climate change on urban 
spaces. It means starting a new urban knowledge. From administrative point of view, we 
VKRXOG�VWDUW�D�SUDFWLFDO�³&LWLHV�$OOLDQFH�0LWLJDWLQJ�DQG�$GDSWLQJ�&OLPDWH�&KDQJH´��&$0$&&��
EHFDXVH�LW¶V�D�PDVVLYH�DQG�HQRUPRXV�LVVXH� 
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Climate change impact in Andean cities in Bolivia: the Tiquipaya 
case and a community led New Urban Agenda for resilient 

planning  
 

Rolf SCHUETT, Systemarchi, Poland 

Abstract 

According to several UN (FAO Aquastat) featured studies, Bolivia belongs to the twenty 
countries with the highest renewable internal freshwater resources per capita and total 
renewable freshwater supply. Paradoxically, the rapid glacier retreat in the Tropical Andes is 
compromising the fresh water provision in many important urban centres in the middle term, 
including the large cities of La Paz and Cochabamba. The beginning of the rainy season 
during the last austral summer was again marked by several natural events in some of the 
most fragile urban and rural areas in the mountainous as well as plain regions. One of these 
events was the flash floods in Tiquipaya, Cochabamba. In this paper these elements are 
described, analyzed and possible solutions are proposed. 

Keywords: climate change, vulnerability, land use, new urban agenda 

1. Introduction 

The rapid glacier retreat in the Tropical Andes of Bolivia is compromising the fresh water 
provision in many important urban centres in the middle term, including the large cities of La 
Paz and Cochabamba. At the same time, changes in the rain patterns in practically the whole 
country are causing severe damage to agriculture, farming and urban infrastructure, 
compromising as well the production of food, an economic branch in which more than 60% of 
the population works. Climate experts of the Global Atmosphere Watch monitoring system 
coincide in that Bolivia and other Andean countries are in urgent need to implement effective 
measures to improve their resilience to climate change impacts (Hoffmann, 2012). The 
recently adopted Habitat III New Urban Agenda is an example of what these measures 
should imply schematically. But what can this imply in practical terms is such a poor and 
vulnerable country? 

The Tiquipaya flash floods is considered by the author very symptomatic. It is the result of 
the mixing of several elements, most of them human made, into a chain of events that 
resulted in a foreseeable tragedy for locals and destructive for their infrastructure. These 
include insufficient management of a fragile system of watersheds, human led destruction of 
natural ecosystems, overuse of agricultural soil, reduction of soil permeability, and a 
permissive (perhaps corrupt) attitude of authorities to settlements in vulnerable areas.  

This paper discusses the threats caused by uncontrolled changes of land use in these fragile 
ecosystems, which are specially exposed to climate change impact. It discusses how it may 
be possible to implement effective impulses of the New Urban Agenda, some of them 
corresponding to traditional communal collaboration uses in this region. As well it suggests 
how low tech landscape and urban design measures should be incorporated to improve 
resilience and commit authorities and the local population to cooperate to reach results. 
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2. Climate Change Effects in Bolivia

Bolivia can be divided into three topographical regions: Andean, Subandean and Plains 
regions. They feature different average precipitation rates: Andean 500mm, Sub Andean 
950mm and Plains 1870mm. The endorheic basins of the Altiplano region around Titicaca 
lake have a higher ETP (potential evapotranspiration) than precipitation, indicating 
vulnerability to water scarcity in these regions. According to a government study from 2007 
(Ministerio de Planificación del Desarrollo, 2007), climate change will also contribute to 
glacier melting in the endorheic basins area.The fresh water availability per capita and year 
is 160m³ (year 2000), comparable to the one in Norway, one of the highest in the world. 
Therefore Bolivia is considered a world fresh water reservoir. 

A World Bank study from 2013 based on remote sensing data, primary data of 268 weather 
stations and modelled climate change impacts on water balance identifies regions with 
potentially critical water availability. It recommends a "countrywide integrated national plan" 
for improving watershed management (Escurra, 2013). The study confirms that the 
mountainous regions may experience draughts and the lowlands floods. The data indicates a 
temperature increase 0,11°C per decade in the Andean region of Bolivia, which is 0,05°C 
higher than the global average. 

In general terms, the World Bank funded study concludes that climate change will have an 
impact in both dry and wet scenarios, a decrease of average renewable surface water in the 
Altiplano and an increase of floods in the northern plains of the country. 

To understand the effects for the poorest population of the country it is worth to mention that 
forty percent of the main water collection surface and water sources are concentrated in rural 
areas in Bolivia. Around 60% of the population depend from these resources in agriculture 
and food production, and here also most of the poor population is concentrated.  

2.1 Climate Change Effects on fresh water availability in the Cochabamba region 

Cochabamba and its surrounding valleys are a visible example of how rural poverty and poor 
watershed management are correlated. 

The geology of the valley of Cochabamba will be described in the next section, but climate 
change effects can be named here.  

- Secondary rivers' waters rarely reach the Rocha River during the dry season. Rocha is the
main river in the central valley of Cochabamba;

- Lakes in the lower sites of the central valley, together with lagoons on the Tunari Cordillera
are today water reservoirs. Some of them dry out during the dry season.

- Calculations of the beginning of the 2000s predict an overall deficit from 2015 onwards,
which should be covered by the extraction of underground reservoirs. The cities in the
mountains in Bolivia have been consistently served by glacier melting water. Climate change
puts this balance since many years under threat.

- The public company SEMAPA has no other option but to purchase water from community
reservoirs during the driest months of the year. Yet some of the distribution ducts are in bad
condition and water drains into the ground before reaching treatment plants.
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3. The Cochabamba valley, its environment and water situation 

This section describes briefly the background mix of elements, some of them natural, some 
of them human made, that summarize the current technical, geological and environmental 
framework of the water provision in the metropolitan area of Cochabamba. These elements 
include the geology, geomorphology, rural poverty and insufficient water management and 
infrastructure. The social aspects and the commitment of the local population in the water 
issue can be described through the Cochabamba Water War of the year 2000. Further on, 
the Misicuni dam has to be mentioned, which can be understood as light at the end of the 
tunnel, but not yet the final solution. 

3.1 Geology and Geomorphology of the Valley of Cochabamba 

The valley of Cochabamba is geologically a very interesting setting. For long periods of time, 
this tectonic basin was occupied by a lake. It contains distinctive sediments in the deepest 
sites. The deepest point is 2470m, the highest is mount Tunari at 5030m. The average 
central basin plain height is 2600m. 

Regrettably, literature with detailed information about the geology of the Cochabamba valley 
is very limited. This section is based on a study financed by the German Bolivian Agreement 
on Groundwater published in 2000 (Renner & Velasco, 2000). 

Regarding its geomorphology, the central valley can be divided in three zones: (1) a 
mountainous zone, with high peaks and deep slopes that are prone to originate landslides 
and rock material that is carried down to the valley; (2) a zone of slope and piedmont, with 
mostly coarse grained material with high hydraulic permeability, coarser in the higher areas 
at the mountain edge and finer in the lower areas down the valley; and (3) a plain zone with 
older sedimentation, fluvial lacustrine deposits, fine materials where most populated areas 
are located. These areas are swampy and contain salt efflorescences. 

Consulted Landsat imagery shows some alluvial cones or fans that are produced by 
stormwater carrying sediments and flowing at high speed due to the deep slopes. Under 
these cones water deposits have evolved as important reservoirs. (See document graphs 
and charts (Annex): rivers in the valley; geological map; schematic geological section; 
sediments map). 

The zones of slope and piedmont and some central parts in the basin are important ground-
water host formations. They contain complex multilayered aquifers with confined and semi-
confined characteristics. However, not all these reserves are favourable for exploitation of 
fresh water. 
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3.2 Water balance and management in the Tiquipaya basin 

All water provision systems in the Tiquipaya basin are used for crops irrigation, except the 
water from deep wells, which is mainly used for consumption. Outside the urban areas there 
is an important community involvement in irrigation water management. One example is the 
community water distribution of the river Khora called Machu Mit'a. This is one of the only 
rivers with a permanent flow throughout the year. The Machu Mit'a isi used to manage also 
lagoons, dams, small reservoirs and distribution trenches. The locals distribute water as 
equally as possible but use superficial irrigation, which is considered less efficient. The 
availability of water has dropped according to records since 1986.  

There is also a growing number of private wells in the valley area and overall water scarcity. 
A study from 2004 estimates a deficit of 2 to 4% in ground water recharging every year 
(Sáenz et. al., 2005). Therefore management and water storing capacities need to be 
improved. 

The economy in the rural Tiquipaya region is based on agriculture (mainly potatoes, quinoa, 
barley, beans) and cattle growth (sheeps, camelides). Sewage, drink water and electricity 
service is practically absent. Only the rural neighbour cities of Titiri and Totora have primary 
schools. 

Even though the Cordillera of Tiquipaya has available water resources, they don't cover the 
demand of intensive agriculture. Urban developments are more profitable, which contributes 
to urban sprawl. Studies and infrastructure development for agricultural water provision did 
not change this. With new urban developments poping up in the area, the demand for 
domestic water and the need for sewage infrastructure will increase considerably in the next 
decade, which represents a serious challenge for planning and environment. 

3.3 Cochabamba's water war of 2000 

Cochabamba, neighbour municipality and the capital city of the department to which 
Tiquipaya belongs, witnessed the well remembered Cochabamba Water War in February 
2000.  

Bolivia's hyperinflation crisis of 1985 led to the adoption of last instance economic measures 
taken to avoid economic meltdown, most of them forced by global financial institutions, the 
World Bank being the main player. Among these was the privatisation of pivotal state assets, 
such as railways, communications, and hydrocarbon and aviation corporations. 

As single bidder, an international consortium of construction giants and a minority of Bolivian 
investors acquired a 40 year concession to provide drink water, electricity and irrigation for 
agriculture. They were guaranteed 15% annual return of investment, adjusted to the US 
consumer price index. The subsequent law that was necessary to regulate the concession 
and the first contract executions of the company caused substantial social rejection. The 
unwillingness of government and company executives to negotiate a settlement heated up 
the tension to an extreme. After weeks of strikes, clashes and a toll of at least six deaths, the 
concession was revoked. 

Cochabamba's water war is today a symbol of Bolivia's government traditional anti 
globalisation rhetoric, supported by the majority of the population. It was at the same time a 
platform for several work union leaders who joined years later current president Evo Morales 
in power. However at the same time it represents the failure of political leaders to find 
solutions, because the fresh water provision is still insufficient and the management poor. 
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Since then, the public water company SEMAPA has severe difficulties to negotiate credits by 
financial institutions. 

According to last census data, only 46% of the urban population has a connection to the 
drink water services, the rest being serviced by cisterns to a much higher end user price. 

3.4 The Misicuni Dam, some light at the end of the tunnel? 

The Misicuni dam and complimentary infrastructure is a reservoir with connected turbines for 
electricity generation and provision of fresh and irrigation water with a capacity of around 
800M m³ in its main dam.  

The planning started in the early 1960s and could not be completed until 2017 for diverse 
financial and technical reasons. The installed generation capacity is 120MW and the 
projected fresh water provision for the region of Cochabamba is 1200l/s. Misicuni is meant to 
solve the water scarcity problems of the region for the next decades.  

Misicuni was never considered financially viable, which made it nearly impossible to acquire 
credits for completion. Eventually, available cash from the revenue of natural gas exports 
and a redesign of the infrastructure to incorporate electricity generation improved the 
success perspectives and the project was concluded with national funds. Today the dam is 
serving for irrigation purposes and delivering energy to the national network. It does not 
provide fresh water for household consume because of a lacking proprietary pipe connection 
and missing capacities in existing treatment plants. 

4. The Tiquipaya Flash Flood Disaster

The Tiquipaya flash flood of sixth of February 2018 occurred after a sequence of days of 
rainy weather that saturated the soil in the upper areas of the Tiquipaya Cordillera, which 
eventually collapsed as landslides. The accumulated sediments slid down to the valley 
covering streets and buildings very early in the morning, surprising most victims in their 
sleep.  

But this is the short sight version of the story. A more detailed perspective reveals a series of 
elements, which combined generated an explosive cocktail. Because of the awareness about 
the fragile geology of the Tiquipaya Cordillera, as described in the previous section of this 
paper, and the ongoing deforestation, reduction of permeability and indolence of local 
authorities towards settlements in vulnerable areas, the Tiquipaya flash flooding and its 
outcome was a foreseeable event. 

Nonetheless it is fair to mention that proprietary measures had been implemented long 
before the area became populated. Around 30 years ago, the watershed management was 
implemented by the PROMIC initiative. PROMIC was a watershed management project 
initiated by the Belgian development programme in Bolivia. It was established in 
Cochabamba in 1990 and discontinued its cooperation with Bolivian authorities in 2009. It 
was replaced by a local office called Servicio Departamental de Cuencas. It focused on five 
of the nine watersheds within the Tunari Cordillera.  

According to PROMIC project descriptions, the Tiquipaya watershed area (27,23 km²) has 
suffered soil degradation and erosion in its higher streambed, which increases the risks of 
floods in the valley flats. Even though floods occur every year, the situation becomes more 
critical with the growth of illegal settlements and uncontrolled change of soil cover (Méndez 
Torrico, 2004). 
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Erosion in productive soils in the Tiquipaya Khora watershed is caused by inadequate soil 
management (high pressure on natural resources) and poorly prepared crops on inclined 
grounds. The natural and irregular topography intensifies the erosion process because of 
steep slopes, since only 10% of the topography has a slope under 18% (10°=. A reform of 
land ownership regulations adopted in the 1990s and its consequent land use changes 
meant a loss of 10% natural vegetal coverage, and half of the naturally dense grass cover 
was also lost. Agricultural productivity has still dropped due to bad quality seeds, inefficient 
water management, uncontrolled firewood use, lack of adequate technology, insufficient road 
connections, pests/ parasites, etc. 

4.1 Aftermath reactions and analysis following the Tiquipaya event 

Experts coincide that since 2009, when the cooperation contract with the Belgian project 
PROMIC finished, the watershed monitoring was not continued by the local authorities, thus 
the risks were not detected.  

The unstable topography of the 39 micro watersheds of the Tunari National Park is 
acknowledged and a constant monitoring is mandatory to prevent disasters. A logical task in 
zones like this is to manufacture a risks map. This was not undertaken by authorities 
(Mazaneda, 2018). 

The Tiquipaya flash flood from 6th of February 2018 killed five and damaged or destroyed 
122 houses, most of them built in buffer zones along the river, which were foreseen as 
washland in the urban plan of 1981. Despite of existing regulations, some buildings had 
received build permit, a fact that may be related to corruption and land trafficking (Callapa 
Cabezas, 2018). One of the experts of the local engineers association warned about 
corruption tainted watershed management and irresponsible decisions taken to serve 
political interests. Despite of identified urban developments within washland areas, permits 
were issued in favour of political support (Carrillo, 2018). 

5. Analysis and suggested interdisciplinary solutions in different domains

Water is no doubt a complex matter of multiple dimensions in Cochabamba, and not only 
there. As mentioned before, the recommendations for an improvement of conditions for water 
provision, environmental protection and soil consolidation need to be based on a common 
vision and combined measures. This means that authorities, citizens, farmers and other 
stakeholders need to hold an interdisciplinary collaboration that aims to create integral plans 
of operation. 

The interdisciplinary discussion should contribute to elaborate integral strategies for 
improvement in at least three different levels: Agricultural areas, Tunari Natural Park and 
Urban setting.  

The World Bank study mentioned before summarizes the importance of solving water issues 
in Bolivia because of four reasons: self reliance, increasing population regionally oriented 
economic development and preservation of local identities (Escurra, 2013). 

The same study also warns that the increase on CO2 concentration in the atmosphere will 
affect the canopy conductance negatively, leading eventually to an increasing annual river 
discharge by 3 to 16,5%. This confirms that green coverage reduction contributes to reducing 
evapotranspiration and floods. 
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5.1 Rural areas, Agriculture and Farming 

The above mentioned PROMIC programme suggested a series of measures that should be 
implemented and would have a large impact on different issues (see annex table/ matrix). 

Additionally, a constant erosion control would create long term jobs for local population in 
activities such as construction of chipas (gavions) for terrain strengthening, retention dams 
and water distribution trenches and general maintenance work. 

Past examples in the area have shown that a proper watershed management has to start at 
the source of the basin up the mountain, instead of trying to mitigate effects in the lower 
valley. As well it is important to improve the framework conditions for a smooth 
implementation of activities. Because of bureaucracy and slow implementation, not all the 
objectives of past projects were met. 

Previous changes in water and soil management techniques did improve productivity and soil 
quality. This was corroborated by local farmers, who obtained higher yields (2x - 4x) and 
benefited by more affluent water springs. This pays back any efforts. 

Proposed Improvement measures on rural areas of the Khora Tiquipaya watershed would 
benefit as well from measures undertaken in the Tunari National Park (see below). 

A proper Management/ recovery of degraded soil will: 
- reduce superficial soil loss (humus), 
- control water flooding energy/ flows of stormwater using cross-cutting dams built with 

rubble and timber, 
- strengthen slopes and banks mechanically and with vegetation, 
- speed up natural regeneration with the use of native species. 

5.2 Soil consolidation and forest regeneration in National Park Tunari 

The National Park Tunari has to establish its necessary institutional structure, as well as 
design a management plan and work on inventories of flora and fauna and protection guides. 
The park's role goes beyond the natural heritage protection. The impact of the Park in issues 
such as awareness building and participation can be crucial for the general soil and air 
quality preservation in the region of Cochabamba. Proper protection measures are 
necessary to control the urban sprawl of neighbour municipalities, especially Cochabamba, 
and also to use the chance to bring environmental education to a broader population. 

More than that, the Park is an asset with opportunities for economic activity in areas such as 
eco-tourism, adventure tourism, science, sport and leisure activities, etc.  

The University of San Simon in Cochabamba used freely available remote sensing data to 
count bush and forest fires of the last 10 years. The number of fires doubled in the last five 
years to about two hundred per year in average. Among the reasons are lack of control, 
slash and burn clearing techniques and negligence (Challapa 2, 2018). Forest fires at the 
edge to urban areas have as an effect an increased number of informal settlements that can 
barely be controlled with reduced budget of local authorities. An improved landscape design 
at the urban edge shall provide clearer boundaries. It could as well motivate more 
involvement of the population in reporting fire events. Vegetation loss also contributes to 
erosion and landslides. 

Even though these observations relate to the region around Cochabamba, this phenomenon 
occurs country-wide. 
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In a newspaper interview, Prof. Ramiro Uriarte Ardaya, agronomist at the University of San 
Simon, recommends a stepwise reforestation, according to the adaptability of native species 
to increased altitude. This means more bushes in the summits, endemic trees in the 
mountain slopes as fauna habitat and decorative native species in the forest borders. 

Native species that can be re-introduced, proposed location 
- K'apa K'apa (Lippia boliviana): aromatic shrub. All heights, especially mountain

summits
- Thola (Baccharis dracunculifolia). All heights, especially mountain summits
- Moto Moto (Senna aymara): flowering shrub. All heights, especially mountain

summits.
- Retama (Spartium junceum): medicinal plant, deciduous shrub with yellow flower
- Kishwara (Buddleja hypoleuca): shrub/ tree with 4m max height. Middle heights,

Lower slopes and riverisdes up to 3200 m above sea level:
- Aliso (Alnus acuminate): tree up to 20 height, good for city borders and forests at

middle altitudes.
- Sauce (Salix humboldtiana): along water courses, up to 25m height, landscaping at

city borders
- Alamo (Populus nigra): it is not a native tree, probably Asian, but it is well adapted

and was introduced centuries ago. It grows up to 3500 m above sea level and can be
used to cut winds at city borders.

- Molle (Schinus molle): evergreen tree, up to 15m height, ideal as ornamental tree at
city boundaries with the park.

- Kehuiña (family Polylepis): robust shrub that can grow at all heights within the park, it
used to cover ancient Andean forests, before extensively being sacrificed as
firewood.

Other species already available in the national park to be considered: Chirimolle (Fagara 
coco), Algarrobo (Prosopis juliflora), Lloke (Kageneckia lanceolata), Chacotea (Dodonaea 
viscosa) K’inhi (Acacia macracantha). 

A detailed study of existing species and extensive inventories, also for living fauna in the 
National Park Tunari are necessary to evaluate biodiversity issues and make proper 
decisions. 

5.3 Applying the New Urban Agenda principles to improve Urban design, adaptation and 
reduction of vulnerability 

On the urban scale the strategies to reduce vulnerability have to be integral as well. This 
relates to the first of five focus areas of the New Urban Agenda (NUA), namely improving 
existing urban policies. In developing countries the boundary between urban and rural zones 
on the plan is seldom clearly visible on site. In Tiquipaya authorities set in 1991 the elevation 
contour 2750 as the south boundary between the Tunary National Park and the urban zone. 
Along the rivers, also the washland boundaries have not been successfully implemented, as 
mentioned before.  

The author of this paper considers that the solution should incorporate strong community 
participation and start with a horizontal discussion. Neighbours need to understand that they 
have the right to have a place to settle down as much as authorities have the obligation to 
make sure it is safe, but this can only happen when both sides cooperate.  
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Because of slow recharge and the few aquifer recharge sites, diverse studies estimate a 
deficit in seasonal recharge of 8,5M m³/year in the Tiquipaya watershed area (Saenz, 2005). 
For this reason, land use in the northern edge of the valley should not interfere water 
recharge neither threaten water extraction sites. Industrial use with potential soil 
contamination must not operate here. Agricultural activity must keep the amount of pesticides 
and fertilizers under strict limits. Contaminated waters must not pass through protected areas 
and industrial land use must be limited to the south of the valley, where water treatment 
plants should be located. This is addressed by the second NUA focus area: designing and 
applying a solid urban legislation with rules and regulations. 

The buffer distance for the washland areas along the river within the urban limits of Tiquipaya 
is 60m (at the city outer line), 40m and 25m at its narrowest site, between the center line of 
the river and the outer border of the washland area. After last February floods however 
experts recommended increasing the buffer to 90, 60 and 30m (Pimienta, 2018). 

Local planners urge to persuade settlers to move away from vulnerable sites or give up 
areas of their parcels that intersect the buffer zones. Authorities announced instead that 
settlers shall state to assume responsibility for any personal or material damage in their 
private property in case of being affected by floods. Proper landscape design and community 
collaboration can help to persuade more social responsibility in this issue. This point is 
addressed by the third focus area of the NUA: Urban Planning and Design with which locals 
can identify. Here especially guaranteeing a sustainable use of public space is crucial. The 
ancient community water distribution management Machu Mit’a is a perfect example. 

The absence of reliable information, inventories, digital cadastres, etc. shows also the lack of 
proper data acquisition and management. Increasing the efficiency of the city implies better 
information about the existing resources. This relates to the NUA focus area four: Urban 
Economy and Municipal Finance. Also Weather and climate models cannot rely on 
interpolated data generated with a low density of monitoring stations. It is imperative to 
increase the number of weather stations extensively in the country to make sure reliable data 
is available, a better accuracy is possible and climate change effects can be more closely 
monitored. Only a reliable observation of climate change effects will improve decision making 
on vulnerability and adaptation. 

The fifth focus area of the NUA addresses local physical implementation, which groups all 
the issues mentioned before into a proper preventive and smart planning, which is an 
investment towards a resilient and inclusive city. 

6. Concluding Remarks 

In the sense of the NUA, urbanization of the Tiquipaya valley is a logical development that 
may not be stopped any more. Planners should see it as an opportunity, a tool for 
sustainable development (New Urban Agenda, 2017), which improves social integration and 
equity.  

The Economy in Bolivia has substantially improved in the last decade. Yet there is still a lot 
to do in terms of basic services, sanitation and transparency. It is urgent to educate, build 
and invest. And now that the dependency on foreign cash has changed, it is an opportunity 
to educate, build and invest. 
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Annex Graphs and Tables 

 

(1) Map: Geological Map of the Central Valley of Cochabamba 

 

 

(2) Map: Quaternary Sediments Map of the Central Valley of Cochabamba 
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(3) Section: Schematic section of the Cordillera and Central Valley of Cochabamba

(4) Matrix: Sustainable productive land management, activities and objectives
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1. Introduction 
Climate change is imposing multi-dimensional threat to the humanity (IPCC 2014). This threat 
is compounding with unplanned rapid urbanization triggered by climatic events and 
disproportionate development pattern between rural and urban areas (UN-Habitat 2012). In 
the year 2008, more than half of the world’s population started living in the urban areas and 
this trend will be upwards as per the projection (United Nations 2013). Additionally, majority of 
this urban population (three-quarter) and most of the mega cities (12 out of 23) are in low and 
middle-income nations of Asia (United Nations 2011). This extraordinary increase of urban 
population has been accompanied with high percentage of poverty (Satterthwaite and Mitlin 
2013).  Low income population living in the marginalized areas of the city faces various threats 
– tenure insecurity, extreme and variable weather, health risk, temporary pattern of livelihoods 
(Baker 2012).  They are constantly adapting from the ‘bottom’ with their limited capability which 
is also challenged regularly by the disaster events and absence of appropriate policy and 
resource support from the ‘top’(Dodman and Satterthwaite 2008).    

Climate change is a multi-faced problem risking the cities of global south due to poor 
infrastructures and high investment agglomeration (WWF 2009). Governments in the global 
south are still portraying their adaptation strategies neglecting the urban poor (Banks et al. 
2011). On the other hand local innovation and social-capital of low-income communities 
showing promising dimensions to integrate within the mainstream adaptation planning (Boyd 
and Ghosh 2013; Assheuer et al. 2013).  In this study the potentials and drawbacks of ‘top-
down’ and ‘bottom-up’ approach of climate change adaptation will be explored. The next 
section will demonstrate the theoretical arguments behind this debate. Pros and cons of both 
approaches will be investigated. Following that, empirical arguments will be presented largely 
from the context of Bangladesh. Insights from three field level case studies in three vulnerable 
cities (Dhaka, Khulna and Chittagong) will be drawn. Subsequent to it, the arguments will be 
reinforced with the findings of some other case studies in different context and scale. Finally 
recommending note will be drawn in the concluding section on the basis of both theoretical 
and empirical arguments recognized earlier.         

2. Theoretical Arguments  

In political science literature, a top-down method considers that, legislation and policies defined 
in the top-level will set precise goals and objectives. Through that explicitly provided framework 
it will be then directly converted into action ‘on the ground’. On the other hand, a bottom-up 
approach addresses the significance of additional actors, other than ‘policy makers’ at the top, 
in determining the detailed specification of policies as they interact with one another in 
congested policy spaces and are finally implemented (Elmore 1979 cited in Urwin and Jordan 
2008) 

Sherman and Ford (2014) illustrated this debate for the context of climate adaptation– “top-
down approaches are interventions in which local participation is highly managed and 
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communities are viewed as the recipients of project outcomes, rather than partners in project 
implementation and design. Projects can be considered to be bottom-up when community 
members actively collaborate in the design and implementation of adaptations, as both project 
participants and staff members”.   

Literatures of policy implementation suggests that the merits of implementing top-down and/or 
bottom-up approaches depend upon the type of issue or policy under consideration (Sabatier 
1986 cited in Urwin and Jordan 2008). To generate community awareness and support about 
the project top-down approach may work better initially, although it is essential to carefully 
judge the utility, appropriateness, and relevance of the project in a particular context (Sherman 
and Ford 2014).   

Dutta-Koehler (2013) argued that local authorities do not have the complete knowledge about 
the impact and adaptation need in the field (city). They also fail to exchange knowledge with 
the peoples and share the experience of best practice. In contrast only focusing on the bottom-
up approach or CBA (community based adaptation) in this particular context without criticism 
may lead inappropriate assumption and misleading judgement through not taking into account 
the nature and political implications of this approach (Ayers 2011; Dodman and Mitlin 2013).   

In addition, both in the adaptation and development literatures dependence on external human 
resources has been usually discouraged by the bottom-up approach (Amaru and Chhetri 
2013). This can be argued reversely by the deficiency of technical knowledge and 
management skills for the projects by the locals which can be complemented by the external 
trained stuff, through a top-down approach (Sherman and Ford 2014).     

Furthermore, it is argued that active participation of the field level stakeholders, i.e. households 
and communities, in articulating and implementing climate change adaptation policies and 
programs (bottom-up approach) is critical because vulnerability is experienced locally and 
adaptive capacity and actions are best observed and realised locally (Fünfgeld 2010) However, 
the extent and effect of local action against climate change related threats remains inadequate 
without actions at other levels of governance (top-down approach) that address underlying 
drivers of vulnerability (i.e. emission mitigation, reducing poverty and inequality, appropriate 
land use and housing policy, tenure security etc.). Therefore, an integrated approach 
(combination of top-down and bottom-up) to build resilience among the urban poor is needed 
(Middelbeek et al. 2014).  

Moreover, Baker (2012) advocated for “bridging communities and local governments to work 
together on local problems and prospective solutions”. According to this proposition, for the 
urban poor or bottom-level actors, this imply, considering what the city can and cannot afford 
and its limitation is the primary step. Communities should proactively demonstrate what 
resources and capabilities they have rather than making demands and opposing government 
policies or programs that go against their requirements. For local governments, this means 
recognizing the contribution that the urban poor make to a city’s economy and society and 
involving them in discussions about problems and priorities while formulating policies and 
programs. Through this amalgamate approach both immediate and long-term crisis in the 
urban poor communities can be addressed within the backdrop of limited resources and 
administrative capacity of the local governments (Satterthwaite et al. 2007).     
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Finally, Adger et al. (2005) stated that any adaptation to climate change policy/program can 
be appraised through standard principles of policy evaluation in quest of promoting effective, 
efficient, equitable and legitimate action in agreement with wider sustainability. However these 
criteria’s are contested and context speci¿F�DQG�DUH�EDVHG�RQ�FRPSHWLQJ�YDOXHV��� 

3. Empirical Arguments  

3.1 Bangladesh Perspective  

Bangladesh – the top threatened country due to climate change induced sea-level rise, and 
extreme and variable weather events (flood, heat, storm, cyclone etc.) according to recent 
projections (Bondeau et al. 2013; IPCC 2013). The three major cities of the country - Dhaka, 
Khulna and Chittagong (inhabits more than 50% of urban population; Kawsar 2012); fall within 
the low-elevation coastal zone (LECZ) and ranked higher in terms of potential disaster risk by 
several predictive studies (Nicholls et al. 2008; WWF 2009; Maplecroft 2014). Echoing the 
global trend, disaster risk is compounding in the urban areas for the rapid urban population 
growth rate (2.96% for 2010-2015; United Nations 2011; 2013). This is followed by more low-
income population (21.28% at urban poverty line in 2010; World Bank 2013) in the urban slums 
and squatters and adapting to climate variability with their limited capacity in the absence of 
any dedicated policy measures and integration within mainstream adaptation and urban 
planning (Banks et al. 2011; Roy et al. 2011).              

3.1.1 Grassroots Coping Strategies in Karail Slum, Dhaka 

Dhaka megacity currently resides 36% of the country’s  urban population (United Nations 2011; 
2013), among which one-third (35%) lives is urban slums (CUS 2005; Angeles et al. 2009). 
Karail is one of the biggest slums of Dhaka, currently holding a population more than 100,000 
(CUS 2005). Its location beside the high-end residential and commercial area (Gulshan, 
Banani and Mohakhali) and consequent opportunity in the service industry attracted this high 
amount of low-income people. Additionally, it location just beside and in some cases on the 
Gulshan lake poses both threat of flooding to the communities as well as pollution and 
encroachment to the lake.  

Jabeen et al. (2010) conducted empirical work in Korail to investigate different types of coping 
strategies that people use. They explored that low-income (30% below 1USD/day/person), 
high population density, lack of proper utility services and tenure insecurity is the main driver 
of vulnerability. Inhabitants reported climate change as extreme and irregular climatic events 
such as – increased heat, irregular patterns and increased volume of rainfall and flooding. To 
adapt they employ mainly impact-minimizing actions such as - barriers across the fronts of 
doors, increase the height of furniture’s, construct higher plinths and arrange higher storage 
facilities. To reduce the heat in the rooms creepers (leafy vines) are grown in the courtyards 
to cover the roofs and false ceiling material or canopy made out of cloths are used (see also 
Ahsan 2012). During the disaster they remain in their house for the fear of eviction. They 
cooperate and use their social capital during and after disaster to rebuild the structures, share 
foods and borrow loans to cope with the shock (see also Assheuer et al. 2013).    

Tenure insecurity underpinning the vulnerability to the highest degree in case of Karail. Majority 
of its houses built on disputed government land and controlled by local political leaders. There 
is no formal provision of water, electricity and gas from the local government and inhabitants 
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pay higher prices for this services (see also Hossain 2013). Different NGOs work in the area 
for providing water-sanitation, education, health care and micro-credit.   

Jabeen et al. (2010) recommended supporting the local adaptation strategies by the 
inhabitants through providing utility services (for which recognizing their right by the city 
authority will be the first step) and government managed savings and credit system. They also 
argued existing coping strategies (local knowledge) utilizing the readily available materials and 
skills should be integrated in the urban/adaptation planning of city government (which is still 
undefined). This combination of top-down and bottom-up process will address the adequacy 
of both sides (resources scarcity of the local government and management skill of the local 
community).     

3.1.2 Responses to Climate Change by Low-Income Households in Khulna 

Khulna is the third largest city in Bangladesh located in the coastal region in the southwest. 
Currently inhabiting near about 1.7 million people, which is projected to be 2.8 million by the 
year 2025 (United Nations 2011; 2013). Near about 190,000 people living in 520 low-income 
settlements and slums during the year 2005 (CUS 2005; Angeles et al. 2009).  

To analyze the individual, communal and institutional responses by the low-income 
households in Khulna, Haque et al. (2014) investigated questionnaire survey data of 550 
households conducted by an INGO for one of their continuing projects and also performed 
several focus group discussions. They have stated that, residents of informal settlements in 
Khulna face a wide range of climate-related hazards. Some of these are sudden-onset events, 
including heat waves and cyclones; river flooding and water-logging; while others are slow-
onset processes, including increased water salinity and rising average temperatures. In 
addition, the blending of minimal financial resources, poor quality of housing due to inadequate 
provision of basic services and increasing health cost burden create conditions in which people 
have extremely limited capacity to deal with any climatic shocks and stresses  (see also Roy 
et al. 2012; 2013).  

Align with people elsewhere in Bangladesh (Jabeen et al. 2010; Ahammad 2011; Mallick 2013) 
low-income inhabitants in Khulna are already taking a wide range of activities to react to climate 
related hazards. These are largely spontaneous or “impact-minimizing” rather than planned or 
“preventive”. To protect from heavy rain polythene sheets or empty cement bags are put on 
the roof and walls. Elevated plinth and building house on tilts technique is used to avoid water 
logging. During the flooding furniture’s are raised and stuffs are putted high near the ceiling. 
Perforated bamboo partitions are used as interior walls to allow the flow of air around the 
dwelling; and allowing vegetation to grow on the roof helps to keep the interior cool. The Khulna 
City Corporation (KCC) is mostly engaged in post-disaster relief works. The NGOs work in the 
city are more generally focused on community development (which can be seen as a way of 
strengthening adaptive capacity), as well as on providing emergency services during disasters 
(see also Roy et al. 2012; 2013) 

However, Haque et al. (2014) argued that, “...none of these existing responses address the 
underlying social and political marginalization of the communities, which is the single most 
important feature contributing to their vulnerability” (see also Roy et al. 2011). Illegal 
inhabitants face the threat of eviction and absence of utilities, whereas legal tenant suffered 
due to very poor housing service offered by the owners in the absence of monitoring. First 
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group do not want to invest for economic risk (eviction) and the second group do not receive 
NGO support due to nature of the settlement (Roy et al. 2013).   

Haque et al. (2014) emphasised the permutation of top-down and bottom-up approach for 
effective adaptation planning through – ensuring tenure right by the KCC to encourage self-
investment; using the skills and knowledge of the communities as the basis for far-reaching 
adaptation planning and action (bottom-up); development of climate-resilient livelihood 
strategies and providing autonomy and resources to local authorities to address local and 
urban development concerns (top-down).  

3.1.3 Constraints of Pro-Poor Adaptation in Chittagong  

Chittagong is the second largest city in Bangladesh currently inhabits more than 5 million 
population (United Nations 2011; 2013). Due to its hilly topography and close proximity to sea, 
it was affected severely in the last decade by storms, cyclones, flooding and land slide. Severe 
urban flooding due to poor drainage structure is now a common phenomenon. Exponential 
population growth around the port activities and high value of land, drive the low-income 
communities (more than 1.5 million; CUS 2005; Angeles et al. 2009)  to live in the slums and 
squatters developed by the local elites through cutting down the hills (Ahammad 2011). Rainfall 
induced landslide is the major climatic threat for urban poor in Chittagong, evidenced by 128 
person killed in June 2007 and affected 2,072 families in five informal settlements (Ahmed and 
Rubel 2013).   

Ahammad (2011) conducted a review of existing literature as well as focus group discussions 
and interviews in three informal settlement areas that were affected by the landslides in 2007, 
namely Matijarna, Batali Hill and Lebubagan; with the goal to explore the constraints of pro-
poor adaptation in Chittagong through the lens of – disaster preparedness, urban planning, 
NGO initiatives and national policy framework.   

Ahammad (2011) stated that disaster risk reduction amid the low-income groups living in 
informal settlements is constrained by poorly defined roles for urban government agencies and 
little coordination between them (top-down approach). He also concluded that, “the roles of 
urban government agencies in Chittagong have not evolved [yet] in relation to climate change 
adaptation”. In addition, it has been surveyed that the adaptation capacity of low-income 
groups in Chittagong is highly correlated to the quality of their housing and the sites on which 
it is located. In contrast, urban government departments failed to take any initiative for 
arranging secure sites for relocating communities at risk. Moreover, informing communities 
about the potential risk and training them about emergency temporary relocation has been 
initiated by the authority, but failed due to weak institutional capacity and resources.     

On the other hand, PROMISE–Bangladesh is a pilot project funded by the USAID and 
coordinated by the Asian Disaster Preparedness Centre (ADPC) has been initiated during 
2008–2009. The project set up ward disaster management committees, which included 
community members, school teachers, a local ward commissioner and local residents from 
higher-income groups (bottom-up approach). Each committee sits once a month to discuss 
disaster preparedness. But how this committee will coordinate with the other government 
agencies is not defined. Additionally, the Urban Partnerships for Poverty Reduction (UPPR) 
project funded by DFID and UNDP (2007-2015), implemented in major urban centres of 
Bangladesh aimed to improve the livelihoods and living condition of urban poor, failed to 
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incorporate most risked communities as the beneficiaries due to selecting only those 
settlements which do not have land tenure conflict. Though the official objective of the project 
is to include the communities at the highest risk.     

3.1.4 Supplementary Arguments 

� Sherman and Ford (2014) carried out a research to explore the ability of institution-
oriented, top-down and community-oriented, bottom-up stakeholder engagement
approaches to enable or constrain the implementation of adaptation projects in developing
nations. They evaluated 18 adaptation projects performance from three Global
Environment Facility’s (GEF) adaptation programmes in light with the criteria’s
effectiveness, efficiency, equity, legitimacy, ÀH[LELOLW\��VXVWDLQDELOLW\��and replicability. This
comparison revealed that community stakeholder engagement during project design and
implementation, led to higher degree of performance in evaluation criterias of projects. In
addition it has been explored that bottom-up approach in adaptation projects creates spin-
off effects among the local stakeholders to inititate and run adaptaion interventions by
themselves. This study also criticise the participatory method to be unsuccessful to actually
empower the communities in both approaches as well as bottom-up approach for having a
narrow focus, which prevents scaling up and replication (see also Dodman and Mitlin
2013).

� Amaru and Chhetri (2013) identified 45 adaptation projects through a bibliometric analysis
to explore the degree of institutional intervention. They have considered only those projects
which have a combination of top-down and bottom-up approach. Through rigorous further
filtering and classification they have analyzed in detail 4 projects according to adaptation
strategy employed (science, technology or information, experience and managerial).
Finally they have concluded for the quest of combined approach as - “...the types of
adaptation measures implemented primarily from the top-down may not promote local
resilience in the long term; likewise, those measures implemented from the bottom-up
require some level of collaboration from the top to maximize their effectiveness”.

4. Conclusion

The combination of bottom-up (institution led) and top-down (community oriented) approach is 
more effective for adapting to the impacts of climate change on urban poor communities in 
cities of Bangladesh.  This result can be echoed for the other countries of global south due to 
the resemblance in wider socio-economic context and governance characteristics. Urban poor 
communities in Bangladesh are adapting with their incredibly limited capacity. But this success 
in individual or communal level can be more strengthened as well can be scaled up (i.e. 
city/national level) if proper support (i.e. finance, management, tenure right) is provided by the 
local government. Conversely, resource scarcity and weak institutional capability of the city 
government can be compensated through utilizing local communities’ knowledge and labour 
during adaptation policy planning and implementation. On the contrary, Community Based 
Adaptation (CBA) is still rural focused and urban climate change adaptation is still undervalued 
in global south. CBA can be an ideal combination of top-down and bottom-up if real 
empowerment or participation can be ensured and inappropriate assumption and mal-
adaptation can be filtered.  Which in turn will make the adaptation action more equitable, 
legitimate and efficient, the criteria’s for ‘effective adaptation’. In conclusion, urban climate 
change adaptation is still undermined in Bangladesh, with single dedicated project in NAPA 
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(MoEF 2009b), while nothing mentioned specifically in BCCSAP (MoEF 2009a). Moreover, in 
both of the policies specific actions to address the vulnerability of urban poor is still to develop. 
Developing appropriate policies simultaneously with addressing the immediate need of the 
poor is needed to achieve the current and future pro-poor adaptation goal.                
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Abstract. This paper examines a database of over 140 global cities including London, New 
York, Hong Kong, San Francisco, Los Angeles, Sao Paolo, Rio de Janeiro, Buenos Aires, 
Paris, Berlin, Stockholm, Moscow, Beijing, Seoul, Singapore, Shanghai, Sydney and Tokyo 
exploring linkages between different sustainability and smart city dimensions. It builds a 
comprehensive global CO2 emissions model explaining 80% of the variance in urban CO2 
emissions across the globe. The results point towards a range of important variables capable 
of characterising urban CO2 emissions: share of coal energy in the electricity mix, share of 
renewables, recycling rates, travel patterns and so on. Examples of the three leading cities, 
San Francisco, Stockholm and Seoul are discussed from the point of view of policies and 
performance. The assessment could be a valuable tool for policy makers and investors, and 
could help identify linkages between different sustainability dimensions as well as investment 
opportunities in cities with sustainability potential. 	

Keywords: multi-criteria decision aid, sustainable cities; indicators; sustainable development; 
environmental policy; smart city 

1. Introduction 
UNEP Green Economy Report highlighted urban sustainability as one of its important 
dimensions (UNEP 2011). This topic receives a lot of attention in the EU, USA and 
increasingly China and Latin America since the Rio Summit of 1992, the Rio+20 Summit in 
2012 and, especially, in the light of the recent HABITAT III forum held in Quito, Ecuador in 
2016. The new UN Habitat World Cities Report firmly links the New Urban Agenda with 
Sustainable Development Goals (UN Habitat, 2016). SDG 11 ‘Sustainable Cities and 
Communities’ aims to ‘make cites and human settlements inclusive, safe, resilient and 
sustainable’ (UN, 2015b). UNECE and ITU have launched a new United for Smart and 
Sustainable Cities initiative in 2016.  

Urban sustainability is defined as a multi-dimensional capacity of a city to operate 
successfully in economic, social and environmental domains simultaneously. Sustainable 
urban policy developments have been explored by Girardet (1993, 2004, 2014), Naess (1995), 
Hall and Pfeiffer (2004), Bithas and Christofakis (2006), Shmelev and Shmeleva, (2009), Hall 
et al (2010), Dassen, Kunseler and van Kessenich (2013), Hall (2014), Martin and Rice 
(2014). The multidimensional nature of an urban system defines a central analytical approach 
for sustainability assessment of cities used in this paper, namely the methodology of Multi-
Criteria Decision Aid (Roy, 1996), following an approach outlined in (Shmelev, 2017).  

The Rome declaration adopted at the UN Forum on “Shaping smarter and more sustainable 
cities: striving for sustainable development goals” in May 2016 declared that ‘cities need to 
become smarter, with technological solutions deployed to address a wide range of common 
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urban challenges’ of sustainable development (UNECE & ITU, 2016). The EU’s European 
Economic and Social committee considers smart sustainable cities to be a tremendous source 
of growth, productivity and employment. A smart sustainable city, according to UNECE, is 
an innovative city that uses information and communication technologies (ICTs) and other 
means to improve quality of life, efficiency of urban operation and services, and 
competitiveness, while ensuring that it meets the needs of present and future generations with 
respect to economic, social, environmental as well as cultural aspects (UN ECOSOC, 2015). 

Cities are contributing a significant share of global CO2 emissions (75%) and will experience 
tangible effect from its consequences. Bai et al. (2018) asserts that by 2030 millions of people 
and US$4 trillion of assets will be at risk from climate-change-induced extreme events. 
Founded in London in 2005 at the summit of representatives of 18 leading megacities, the 
C40 partnership currently numbers 89 cities from over 50 different countries aimed at taking 
action against climate change. ICLEI, Local Governments for Sustainability is uniting over 
1500 cities towns and regions to build a sustainable future. 

In this article we start by exploring a large database of over 140 global cities and search for 
meaningful relationships between various indicators in the global dataset. We then build a 
cross-sectional linear regression model, linking urban CO2 emissions and various external, 
infrastructure, policy, behaviour and technology variables. The article concludes with a 
description of sustainability strategies and policies adopted in the leading cities of the world, 
which could help us to understand its success. The article is organized as follows. Section 1 
offers an introduction to the topic. Section 2 discusses data and indicators used. Section 3 
presents the results of regression analysis of linkages among sustainability indicators. Section 
4 discusses the application of cross-sectional linear regression model for CO2 to 71 global 
cities. Section 5 explores the sustainability strategies and policies in the most sustainable 
cities identified in our research. Section 6 concludes. 

2. Indicators for Smart Sustainable Cities
Existing smart and sustainable cities indicator frameworks include the United Nations
Guidelines and Methodologies on Sustainable Development Indicators (UN, 2007), EU
Sustainable Development Indicators (EC, 2009), a Sustainable Development Indicators
Frameworks (UNECE, 2013), a new ISO 37120 standards on Sustainable Development of
Communities (ISO, 2014), a Sustainable Development Goals framework (UN, 2015), a Smart
Sustainable City Indicator Framework (UN ECOSOC, 2015). These frameworks are
discussed extensively in a range of comparative reviews: (Valentin & Spangenberg, 2000),
Spangenberg (2002a,b), Spangenberg (2005), Kierstead and Leach (2008), Monfaredzadeh &
Berardi (2015),	Hara et al (2016), Manitiu & Pedrini (2016), Ahvenniemi et al (2017), Garcia-
Fuentes et al (2017), Girardi & Temporelli (2017), Spangenberg (2017), Klopp & Petretta
(2017) and Pierce et al (2017).

Recently there has been a growth of interest in indicator-based sustainability assessments for 
cities: (Shen and Zhou, 2014), (Mori and Yamashita, 2015), (Wong, 2015), (Yigitcanlar et al, 
2015), (Wei et al, 2015), (Wei et al, 2016). The indicators following the International Urban 
Sustainability Indicators List proposed in (Shen, 2011) include the economic characteristics, 
such as income per capita; social and cultural dimensions, including unemployment rate, 
income differentiation rate in the form of a Gini coefficient and higher education level, and, 
finally, a wide range of ecological-economic or environmental dimensions, including the 
share of green space, CO2 emissions, average PM10 concentrations, water use per capita per 
day, waste generation per capita per day and recycling rates.  
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Our comparative analysis of the three assessment frameworks (UN SDG indicators, ISO 
37120 Sustainable Development of Communities and UNECE-ITU Smart Sustainable City 
Indicators) has shown a difference in focus, balance between economic, social and 
environment dimensions and some inconsistencies. The UN SDG indicator framework is 
more focused on the problems of developing countries and with its 249 indicators that are 
often defined in an imprecise way could become unmanageable. The ISO 37120 standard 
shows more precise definition of indicators, although social and environmental aspects are 
given slightly greater prominence at the expense of economic and smart indicators. On the 
contrary, the UNECE-ITU Smart Sustainable Cities Indicator framework is more balanced 
between different dimensions of sustainability and formulated with a lot of clarity and a 
forward-looking strategic vision in mind. 

Selection of individual indicators for cities, chosen for the present paper, was based on an 
earlier sustainable cities framework (Shmelev and Shmeleva, 2009), inspired by our dynamic 
sustainability assessments carried out for countries (Shmelev, 2011, 2015) and adapted for the 
urban scale Shmelev (2017). The process of indicator selection for the study was performed in 
two parts. First, a large set of criteria was analysed, including economic indicators (income 
per capita at PPP, number of large companies headquartered in the city, creative industries 
employment), environmental indicators (CO2 emissions per capita, share of nuclear energy, 
PM10 emissions, water use per capita, waste generation per capita, recycling rates) and socio-
cultural indicators (unemployment rate, Gini Index of income inequality, life expectancy). 
After performing a Principal Component Analysis (Shmelev, 2017), identifying redundant 
variables and adding relevant dimensions, the set of criteria took its final shape numbering 
twenty criteria as a result of several iterations.  

 

Figure 1. CO2 emissions. Source: Environment EuropeTM Sustainable Cities Database, 
http://environmenteurope.org/, 143 global cities, 2018  
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The Environment EuropeTM Sustainable Cities database includes 143 cities in Europe, North 
America, South America, Africa, Asia, and Oceania. Our study draws on a wide range of 
sources from Eurostat (2016), city governments, UN Habitat, World Bank, CDP, Bloomberg. 
As a matter of example, we would like to illustrate the geographical spread of the 
Environment Europe database with CO2 emissions data (Fig 1). CO2 emissions are very high 
in Melbourne and Sydney, Dubai and Doha, Miami, Shanghai, Almaty and much lower in 
Stockholm, San Francisco, New York, Tokyo, Rio de Janeiro, Paris and Madrid. 

3. Cross-Section	Regression	analysis
Our goal in this section was to test several hypotheses regarding the inter-disciplinary links
among urban sustainability dimensions. The hypotheses were derived from the assertion in
the UN Guidelines on Sustainable Development Indicators (UN, 2007), which emphasised the
interdisciplinary connections between sustainable development indicators. The exact
formulation of the hypotheses is based on our previous research outlined in Shmelev and
Shmeleva (2009), Shmelev (2017) and Shmelev and Speck (2018).
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Figure 2. Correlation between CO2 emissions and the share of coal in the energy mix for 
global cities. Source: Environment EuropeTM Sustainable Cities Database, 2018. 

The confirmation of our hypothesis of a highly significant correlation between the amount of 
CO2 emissions and the share of coal, the most carbon-intensive technology at present in the 
energy mix (Figure 2), reinforces the need for an urgent transformation and decarbonisation 
of the energy sector. Such cities as Sydney, Warsaw, Hong Kong, Denver, Portland, Los 
Angeles, Washington, Shenzhen have above-average levels of coal in the energy mix and 
exhibit high per capita CO2 emission. On the other hand such cities as Sao Paolo, Rio de 
Janeiro, Bogota, Quito, Madrid, Adelaide, Copenhagen, Rome have relatively low share of 
coal in the energy mix and lower levels of CO2 emissions per capita. 

A significant correlation between CO2 emissions and the share of trips made by walking, 
cycling and public transport has been confirmed (Figure 3), which enriches our understanding 
of this wonderful urban planning tool for improving air quality and making the cities greener.  
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Figure 3. Correlation between CO2 emissions and the share of trips made by walking, cycling 
and taking public transport. Source: Environment EuropeTM Sustainable Cities Database, 2018 

Such cities as Stockholm, Mumbai, Bogota, Delhi, Mexico city, Paris, Amsterdam, Seoul, 
Barcelona, Sao Paolo, Berlin, Singapore, Moscow have a significant percentage of trips made 
by walking, cycling and using public transport and are associated with lower per capita CO2 
emissions. On the other hand, such cities as Sydney, Shenzhen, Almaty, Los Angeles, Miami, 
Kuala Lumpur, Boston, Vancouver, Toronto rely on a private car in a much more pronounced 
way and therefore have significantly higher CO2 emissions per capita. 

The role of renewable energy in reducing CO2 emissions in global cities has been confirmed 
at a very high level of statistical significance (Figure 4). This clearly reinstates the tendency in 
such cities like Sao Paolo, Bogota, Montreal, Stockholm, Rio de Janeiro, Zurich and 
Copenhagen that are largely powered by hydro energy to have lower per capita CO2 
emissions. At the same time cities like Sydney, Atlanta, Almaty, Frankfurt, Miami, St 
Petersburg, Shanghai, Boston, Los Angeles, Vancouver, Shenzhen that tend to have lower 
levels of renewables in the energy mix, tend to exhibit higher per capita CO2 emissions. 
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Figure 4. Correlation between CO2 emissions and the share of the renewable energy for global 
cities. Source: Environment EuropeTM Sustainable Cities Database, 2018 

The hypothesis of a strong water-energy nexus, whereby larger CO2 emissions tend to go 
hand in hand with higher water consumption has been confirmed. Figure 6 presents an 
illustration of such phenomenon and shows cities like Los Angeles, Almaty, Atlanta, Miami, 
Toronto, Kuala Lumpur using larger amounts of water with higher per capita CO2 emissions. 
At the same time, cities like Bogota, Lima, Lagos, Madrid, Adelaide, Barcelona, Copenhagen, 
Seoul, Rome exhibit lower levels of per capita CO2 emissions accompanied by lower water 
consumption. 

The research outlined above forms an important step in creating multivariate regression 
models explaining variation in key urban sustainability indicators, such as CO2.  

4. Urban CO2 function 
Based on the global data covering 71 cities, contained in the Environment Europe Cities 
Database we were able to generate a regression that captured 80% of the variation in urban 
CO2 emissions across the whole world (Figure 5). Urban CO2 emissions tend to decrease with 
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the increasing daily mean temperatures in the city (Table 2). On average, higher temperatures 
result in reduced need for heating and associated CO2 emissions. At the moment, we cannot 
take into the account increased electricity consumption due to air conditioning. Cities with an 
OECD capital status tend to exhibit significantly lower CO2 emissions possibly as a result of 
higher technological development in public transport systems, electric cars and 
pedestrianisation as a new trend in urban planning and design.  

Figure	5.	Global	Urban	CO2	Emissions	Linear	Regression,	(Environment	EuropeTM	Cities	Database,	
2014	data).	

The large share of renewables in the energy mix tends to reduce urban CO2 emissions according to our 
results. On the other hand, the share of coal in the energy mix tends to increase urban CO2 emissions. 
And additional behavioural variable, representing the share of trips made by walking, cycling and 
using public transport is shown to reduce urban CO2 emissions (Table 1), which compared to petrol-
based combustion engine cars generate less harmful GHGs. Paradoxically, higher recycling rates 
under every else being equal, tend to increase CO2 emissions as additional amounts of energy are need 
for complex recycling (statistical significance of this factor is lower, but is it still significant at 10%). 
The next variable, CO2 tax is reflecting the existing structure of incentives globally and shows an 
effect to reduce CO2 emissions, however statistical significance of this factor is lower. 

	Table	1.	CO2	regression	coefficients	in	the	linear	urban	regression	
Variable	 Coefficient	 Std.Error	 t-value t-prob Part.R^2	
Constant	 15.2640	 1.023	 14.9	 0.0000	 0.7794	
Daily	Mean	Temperature	 -0.234784 0.04427	 -5.30 0.0000	 0.3087	
OECD	Capital	Status	 -2.29855 0.6474	 -3.55 0.0007	 0.1667	
Share	of	Renewables	in	the	 -0.0376761 0.01115	 -3.38 0.0013	 0.1534	
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Energy	Mix	
Share	of	Coal	in	the	Energy	Mix	 0.0486420	 0.009920	 4.90	 0.0000	 0.2762		
Share	of	Trips	made	by	Walking,	
Cycling	and	Public	Transport	

-0.113082	 0.01036	 -10.9	 0.0000	 0.6543		

Recycling	Rate	 0.0692216	 0.01286	 5.38	 0.0000	 0.3150		
CO2	Tax	 -0.0306765	 0.01428	 -2.15	 0.0355	 0.0683			
Source:	Environment	Europe	Cities	Database,	71	observations,	R2=0.805394	

Overall,	this	equation	‘explains’	80%	of	the	variance	in	the	global	CO2	emissions.	Such model can be 
used for out-of-sample forecasting.	

5. Most sustainable global cities 

Below we will explore some of the most sustainable and smart cities globally trying to 
explain how they achieved their remarkable success, paying particular attention to climate-
related issues. Among the most successful cities are San Francisco, the US high tech and 
sustainability hub in the most economically successful state of the US, California, which is 
equivalent to the economy of France in size, as well as two national capitals: Stockholm and 
Seoul (Figure 6), which stems from our previous research in sustainability benchmarking.  

San Francisco 

San Francisco leads our ranking in Economic and Environmental Dimensions worldwide, 
which corresponds to the World Economic Forum ranking. The Strategic Plan of San 
Francisco for 2016-2020 has a mission ‘to provide solutions that advance climate protection 
and enhance quality of life for all San Franciscans’. The Strategic Plan has five goals: 1) 
Promoting Healthy Communities and Ecosystems; 2) Leading on Climate Action; 3) 
Strengthening Community Resilience; 4) Eliminating Waste; 5) Amplifying Community 
Action.  
In particular, Goal 2 uses an active target to reduce greenhouse gas emissions by 40% by 
2025 and has the following subgoals: maximize energy efficiency in existing buildings; 
reduce dependency on single occupancy vehicles by improving access to sustainable and 
affordable modes of transportation; commit to ambitious carbon reduction targets across city 
agencies; continue to share San Francisco’s practices and lessons to show the world what is 
possible; decarbonize the energy used for heating and cooling buildings; accelerate shift to 
100% renewable grid electricity by 2030 and maximize local on-site generation of renewable 
electricity through policy development and investment; decarbonize the transport sector by 
facilitating deployment of electric and zero-emissions vehicles. 
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Figure 6. Comparison of the most successful cities globally: San Francisco, Stockholm, Seoul. 
Further away means better performance on each of the indicators. 

 
 San Francisco is one of the world leaders on recycling (80%), generating very small 
amounts of municipal solid waste per person (195.4 kg per year). 49% of the trips made by 
citizens are carried out by walking, cycling or using public transport. San Francisco Generates 
6.2 tonnes of CO2 per person per year and generates 30% of its energy through renewable 
sources. In the field of air quality San Francisco exhibits low levels of PM10 pollution at 15.77 
µg/m3, which is within WHO limit of 20µg/m3. It has a reasonably diverse systems of 
underground public transport. 

 Economically, San Francisco is one the most vibrant places in the world. With high 
per capita income of 88518 USD at PPP in 2010 prices, inflation is low at 3.8%, 
unemployment at 4.4%, which is three times lower than Los Angeles. San Francisco is a 
world innovation hub with 3.24 patents registered per 1000 inhabitants, which is higher than 
Boston. Income differentiation in San Francisco is high, illustrated by a Gini index of income 
inequality of 0.51. Such relatively high income inequality could limit San Franciso’s 
performance in the social dimension.  

Stockholm 
Stockholm has received a prestigious prize of a ‘European Green Capital’ in 2010. The city of 
Stockholm adopted Environmental Program for 2016-2019, based on complementarity 
between environmental protection and human needs. The six priority areas of this programme 
include: sustainable energy use, environmentally friendly transport; sustainable land and 
water use, resource efficient recycling, a non-toxic Stockholm, a healthy indoor environment. 
Our research shows that along with a serious concern about the environment, Stockholm 
exhibits extremely strong economic performance. Sweden is consistently ranked high in the 
World Economic Forum Global Competitiveness Index. Sweden is a very open economy and 
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outperforms USA, Japan and Brazil by attracting approximately 4.7% of GDP in foreign 
direct investment per annum. At the same time, it invests in the range of 3.7% of GDP in 
research in development, which considerably higher than the EU average of 1.8%. Sweden 
and Stockholm managed to decouple economic development from the growth in CO2 
emissions as a result of technological modernisation in the 1970s with the extensive use of 
hydropower and nuclear energy as well as successful application of environmental taxes since 
1991 (Shmelev & Speck, 2018). Stockholm aims to be fossil fuel free by 2050 and is actively 
involved in new programmes on green urban transport.  

 The Stockholm economy is largely innovations-based with the number of new patents 
registered (2.62 per 1000 inhabitants) higher that all other regional European centres 
including technological giants like Copenhagen, Munich, Zurich. Stockholm outperforms 
Tokyo. At the same time Stockholm is characterised by very low inflation, in fact deflation at 
0.04%. The level of higher education in Stockholm is 58% of all the residents aged 25-64. 
Stockholm, representing the Nordic governance model, is characterized by high level of 
taxation as % of GDP and a reasonably low Gini index of income inequality (0.3).  

 In the environmental dimension Stockholm is characterized by low CO2 emissions at 
1.44 t per capita. One of the possible reasons for such low CO2 emissions in Stockholm could 
be its active reliance on renewable energy. Stockholm occupies one of the leading positions in 
Europe on the share of renewables in the energy mix (70%), following Zurich. Stockholm’s 
performance on renewables is considerably better than other European cities – Copenhagen, 
Edinburgh, Madrid, Rome, Moscow, Vienna, Paris, London, Amsterdam. On the other hand, 
according to the data on the share of all trips made by walking, cycling and using public 
transport, Stockholm is unfortunately not in the lead, following Vienna, Madrid, Moscow, 
Amsterdam and London at a modest level of 53%.  

 Another important parameter for ‘explaining’ low CO2 emission levels is 
infrastructure, which gives affordance to use public transport by residents. In this regard 
Stockholm is characterized by a highly diversified system of underground networks with 108 
underground stations per 100.000 inhabitants. This is better than most European cities: 
Madrid, Amsterdam, London, Rome, Berlin, except Paris. Air quality in Stockholm is at a 
good European level with an average annual concentration of PM10 at 26µg/m3, which is 
nevertheless higher than the maximum recommended by the World Health Organization of 
20µg/m3. Better air quality is observed in such European cities as Edinburgh, Madrid, Zurich, 
Amsterdam and Vienna: it is worse in London and Paris. In the field of circular economy, 
Stockholm generates rather large amounts of municipal solid waste of 597 kg/person per year, 
31% of which is recycled. Other European cities practice less resource-intensive lifestyles: 
Madrid, Amsterdam, Berlin, London, Paris, Vienna. Recycling rates are lower than 
Stockholm in Madrid, Rome, Paris, Copenhagen, and higher in Vienna, London, Berlin and 
Amsterdam 

Seoul 

In November 2017 Metropolitan Government of Seoul adopted 17 Sustainable Development 
Goals and 96 targets. Seoul Plan 2030, and urban planning document, covers three central 
dimensions: environment, society and culture, and the economy and includes 30 urban 
development indicators. Among Seoul’s strategic priorities are reduction of Seoul’s reliance 
on nuclear power, energy efficiency and sustainable energy action plan, increasing female 
participation in economic activities. Already in 2013, the International Telecommunication 
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Union issued a Smart Cities report devoted to Seoul’s achievements. The Seoul’s Smart City 
programme includes fast optical wire and wireless network, Seoul began distributing second-
hand smart devices to low-income families, established a u-Seoul net in 2003, which 
connected major public buildings, offices and municipalities via a fiber-optic cables arranged 
along Seoul’s underground tunnels. The Smart Work Center was established to allow 
government employees to work closer to home and 30% of staff were covered by this 
initiative in 2015. Seoul’s open governance model implies a strong system of community 
mapping, through which citizens could raise concerns about their neighbourhoods and 
communities. Seoul’s smart metering project aims to reduce electricity consumption by 10% 
and in 2012 a pilot project covered 1000 families with smart meters. The Open Data Square 
covers information on general administrative work, welfare, culture and tourism, city 
management, environment, safety, education, health, industry, economy and transportation. 
Smart solutions are used in Seoul to optimize personal travel of citizens, planning routes, 
choosing green transport solutions and reducing carbon emissions. 

Seoul’s metropolitan area maintained a significant share of Korean economy approaching 
50% in 2013; at the same time Seoul metropolitan area provided employment for 50% of the 
country’s population. Seoul’s unemployment rate of 2.3% in 2014 was at the level of regional 
leaders like Beijing and Singapore, but lower than that of Tokyo. Seoul has a significant rate 
of residents with higher education (40.6), which is slightly lower than Singapore but higher 
than regional centres Beijing, Hong Kong, Shanghai, Shenzhen, and is higher than similar 
levels in Berlin, Vienna and Rome. The reasonably low Gini index of 0.3 underlines the 
values of equality in Korean society and is considerably lower than that of regional leaders 
like Singapore, Beijing, Hong Kong. Inflation in Seoul is low at 0.71%, which is comparable 
only to Copenhagen, not mentioning deflation in Stockholm. According to our model, which 
uses the Smart and Sustainable Urban Development Indicator Framework, the number of 
patents registered per 1000 inhabitants in Seoul is at a very respectable level of 1.4 per year.  

In the environmental field, CO2 emissions per capita measured in Seoul on an annual basis at 
4.5 are lower than regional leaders Tokyo, Hong Kong, Singapore, Beijing, Shanghai, 
Shenzhen. Compared with European cities, Seoul is dominated by Scandinavian cities that 
traditionally exhibit very high performance: Stockholm, Copenhagen, but is performing better 
than Paris, Amsterdam, Berlin, London, Vienna, Munich. Seoul also outperforms San 
Francisco, New York, Montreal, Boston, Washington, Los Angeles. 

Recycling is definitely one of the main strengths of Seoul with 63.5% of all collected 
municipal solid waste being recycled. Green space in Seoul is not particularly abundant at 
1.39 m2/ per person, which is lower than Tokyo, Beijing, Shanghai, Barcelona, London, Paris, 
Stockholm, Berlin, Rome and Copenhagen. 

6. Conclusion 

In this article we focused on global cities; the centres for economic activity and the cities that 
are responsible for a considerable share in global CO2 emissions and produce substantial 
volumes of waste. The application of cross-sectional regression allowed us to produce a 
robust CO2 emission model for cities. The key factors affecting the CO2 emissions for cities 
we identified are: the share of coal in the energy mix, share of renewables, share of trips made 
by walking, cycling and public transport, mean annual temperature, OECD capital status, 
recycling rates and CO2 taxes. All the factors combined contribute to the 80% of the variation 
in urban CO2 emissions worldwide. The multidimensional sustainability assessment identified 
sustainability leaders: San Francisco, Stockholm and Seoul. The results have put the 
performance of individual cities within the global context and presented the indicator-based 
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sustainable development performance of individual cities within a coherent framework. 
Learning from best practices and worst cases in this context provides an invaluable insight for 
policy reform to create smarter, greener, more compact, socially diverse, economically strong 
and less polluting cities around the world. 
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The impact of climate change on potential use of vacation homes 

Stefansdottir, Harpa; Xue, Jin; Næss, Petter; Steffansen, Rasmus; Richardson, Tim, ÅS, Norway 

ABSTRACT: 

The aim of the study is to lay out how changing climate may affect the future use pattern of three 
selected vacation home areas in Norway. This study is mainly based on eleven qualitative in deapth 
interviews with vacation home owners in Trysil, Oppdal and Kragerø, but also to some degree 
questionnaire survey among a larger sample of vacation home users in Norway. Climate scenarios 
were also developed about future conditions in the case study areas. These were compared to the 
interviewees perception of possible changes the last years and thoughts about climate change 
influence in the vacation home areas. In the study we have looked at how the current weather 
conditions influence the current use pattern, mainly frequency of use and time of year, activities 
performed in the vacation home areas that have relation to weather conditions and the (climatic) 
motivation for these activities, when relevant. Based on information about the current use pattern, 
the aim of the study is to present results as an assessment of the potential change due to climate 
change.  

According to the interview interpretation shorter skiing season in the mountain areas and more mild 
and wet weather in general is likely to influence use pattern in future. If the winter season becomes 
shorter, this would affect the attractiveness of the cabin negatively for some of the interviewees and 
likely reduce the number of visits somewhat.The middle period in spring (April-May) can also 
become longer in the mountain areas. Some interviewees would drop to go to their cabin in this 
period, where it is not much snow around and not good to go hiking either. However, weather 
conditions are likely to influence choice of activities but not necessarily the use frequency of the 
cabins. Vacation home users seem to be most likely to choose the activities made possible by the 
conditions. Smaller changes in general, eg. more rain, seem to influence time spent on each 
outdoor recreational trip and choice of place to go to. In case of fewer skiing trips at the cabin users 
are likely to go more trips on foot instead and the hiking period in the montains is likely to become 
longer.  

The results indicate that only part of the motivation for using mountain vacation homes is related to 
weather conditions. When important part of the motivation is skiing, less snow is likely to influence 
use pattern. However, for many of the interviewees the motivation is related to performing 
recreational activity in the nature and use is connected with love for mountain nature. This explains 
why the interviewees say they would choose activities made possible by the conditions. Common 
motivation is also need to change place, family gathering and relaxing, which is indipendent of 
climate.  

Warmer climate may most likely make use more attractive by the coast. In Kragerø, more storms 
are however likely to make water based activities more difficult. Apart from this, the period for going 
to none-primary dwelling might get longer because of milder climate. In addition, motivation for use 
of the cabins in Kragerø is strongly connected to family gathering and place identity and use is 
therefore not likely to change in spite of warmer climate.  

Most often vacation home users are likely to try to adjust their activities to the conditions. The results 
suggest that sustainable planning of vaction home areas and the nearest towns should take into 
account the need to meet variety of activities that could be of interest for vacation home users and 
that are not sensitive to climate.  
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Vacation home planning, perceptions of nature and climate change 

Steffansen, Rasmus; Xue, Jing; Stefansdottir, Harpa; Næss, Petter; Richardson, Tim, ÅS, Norway 

ABSTRACT: 

This study focuses on perceptions of nature and climate change in relation to Norwegian vacation 
home planning, ownership and use. The analysis draws on data from planning documents, two 
survey questionnaires both with respondents from Greater Oslo and in-depth interviews from 
owners/users of vacation homes in Norway. The data largely reveals an anthropocentric outlook 
from both the planning side and the user side, resulting in a neglecting of nature and climate 
changes related impacts and effects. 

Vacation home ownership and use in Scandinavia is relatively high and combined with its use 
pattern and material composition it results in high environmental impact. Different rationales 
justifying such (not necessarily recognized) detrimental environmental behavior have been 
SURPRWHG�WKURXJKRXW�WLPH��7KHVH�DUH�DPRQJ�RWKHU�UHFUHDWLRQDO�PRWLYHV��LQFOXGLQJ�³HVFDSH´�IURP�
urban areas), rural economic development, and social place attachment. However the most 
prominent and most persistent throughout Norway is a special historical/traditional relatedness to 
nature. A traditional life in nature, which still is part of the national heart and soul. The practice of 
YDFDWLRQ�KRPH�XVH�LV�WKHUHIRUH�DUJXHG�WR�EH�SDUW�RI�EHLQJ�³WUXO\´�1RUZHJLDQ��7KH�QDUUDWLYH�WKHUHIRUH�
has both the social and natural dimension of promoting national identities that have great 
environmental consequences. In the meantime local and national political bodies use vacation 
home developments to promote a narrative of rural economic growth. For the mainstream economic 
perspective these combined narratives of traditions and economic growth, therefore provide an 
optimal opportunity of justification. 

However, from an environmental and climate change perspective the phenomenon of vacation 
home ownership can be seen among others as excessive housing consumption and economic 
expansion into amenity rich natural areas. A phenomenon, which also include considerable climate 
impact while itself being vulnerable to climate change. These perspectives have largely been 
neglected previously in research. This study will remedy this by looking at how planning documents 
SURPRWH�WKH�QDUUDWLYH�RI�WKH�³WUXH´�1RUZHJLDQ�DV�YDFDWLRQ�KRPH�RZQHU��,Q�DGGLWLRQ��WKH�VWXG\�ZLOO�
supply with data from surrey questionnaires and qualitative interview data. This in order to 
investigate how the common public understanding of climate change impact and behavioral 
changes, in relation to the narrative are conceived. Illuminating the two sides, of planning and users, 
will highlight to what extent there exist a neglect on anti-anthropocentric views on climate change 
and consequences as well as impacts on the natural environment in general. Such knowledge will 
help inform which measures might be needed if a transition towards a more climate and 
environmentally friendly vacation home phenomenon is to be planned for. 

Conclusions: Planning documents for most parts take a point of view from human recreational and 
economic needs, arguing that nature is a place for human experience and expression. Such 
experience and expression is often justified in traditional Norwegian life. Users, i.e. questionnaire 
and interview participants reveal that there is little concern towards natural harm and climate 
impacts from vacation home ownership and use. Most interviewees state that their ownership and 
use of vacation home are most likely not to change due to climate change impacts, while most 
owners of vacation homes prefer the most environmentally detrimental form of vacation home 
spatial organization. Still, almost all vacation home uses (both interview and survey data) state that 
nature experience (including escape motives) are the main motives for engaging in ownership and 
use. This constitute a dilemma to planning. This study have brought new insights forth and thereby 
significantly contributed to the body of knowledge within the field of vacation home research as well 
as climate change planning. 
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change planning in Pacific Small Island Developing States 
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Synopsis 
 

This paper demonstrates pathways for building on the resources, networks, and latent 
capacities of urban informality to enhance the climate resilience of urban systems. Post-
disaster case study research from two Pacific Small Island Developing States is used to 

illustrate conceptual and practical opportunities for urban planning to complement 
endogenous resilience. 

 
 
1. Introduction  
 
Resilience is a contested and emergent concept that is increasingly being applied to cities 
(Tyler & Moench 2012). Building on a complex, interdisciplinary discourse that draws on 
theoretical developments within ecology, engineering, psychology and economics, resilience 
“now rivals sustainability as a major organizing principle or “buzzword” for urban research and 
policy” (Meerow et al. 2016, p.12). The concept, however, has sustained substantial criticism 
from social scientists, with applications to complex social settings – such as cities – being 
argued to lack mechanisms for assessing subjective sub-system values and frameworks for 
the consideration of rights, equity and justice (Davoudi et al. 2012; Olsson et al. 2015).  
 
Informal settlements are classified by the United Nations Human Settlements Programme (UN-
Habitat) as comprising household dwellings lacking in one or more of five key characteristics: 
improved drinking water; adequate sanitation; durable housing; adequate living spaces; and 
secure tenure (UN-Habitat 2016). As such, these areas are defined by their existence outside 
of the institutional norms and structures that underpin city-scale governance and planning. 
Nonetheless, analysis of informal settlements – which provide housing for an estimated 880 
million urban dwellers globally (ibid) – demonstrates a rich array of informally-derived coping 
mechanisms, capacities, and non-institutional social structures that are able to be activated 
during climate-related shock or stress events (Seeliger & Turok 2014; Jones 2016).  
 
Observations of these capacities have resulted in a number of contemporary additions to 
resilience thinking that articulate ‘endogenous’ enactments of urban resilience, capable of 
operating at a sub-city level independently of ‘exogenous’ impositions such as those driven 
through top-down, resilience-enhancing interventions and capabilities (for instance disaster 
management systems and climate adaptation planning processes) (Ziervogel et al. 2017). In 
attempting to address the inequities and subjective issues referred to above, an understanding 
of the interface between exogenous and endogenous modes of resilience stands to benefit 
both the implementation of climate resilient development initiatives, and the conceptual 
application of resilience thinking to socially contested urban systems.  
 
Following Helmke and Levitsky’s Typology of Informal Structures and Systems (2004), this 
paper draws on observations of these interactions in the capital cities of two Pacific Island 
Countries: Port Vila, Vanuatu and Honiara, Solomon Islands. These enactments have been 
identified through household interviews with 6 informal settlement communities, focused on 
rural-to-urban migrant community members who provide a dialectical understanding of their 
newly inhabited urban domain (Massey 1990; Lawson 2000). This primary data has been 
integrated with institutional interviews, the review of policy and development project 
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documentation, and spatial analysis of secondary socio-demographic variables, providing a 
multi-faceted understanding of how informal climate resilience can be enacted – and interact 
with  – climate resilient development at a city scale.  

Section 2 of this paper provides an overview of urbanisation in Pacific Small Island Developing 
States, setting out a rationale for focusing on these relatively under-studied urban 
environments as case studies in informal climate resilience. Section 3 outlines the conceptual 
framework that has been developed iteratively throughout this research project to explore the 
interplay between institutional and informal enactments of climate resilience, centred upon the 
aforementioned migrant dialectic. Section 4 demonstrates case study evidence of endogenous 
resilience, interacting with institutionalised urban functions in differing ways. Section 5 
summarises wider reflections on these findings for urban climate resilient development, 
highlighting the importance of building on endogenous resilience in the process of planning 
rapidly growing cities through changing climatic shocks and stressors.   

2. Pacific Island Cities

Small Island Developing States (SIDS) are a grouping of countries and associate non-UN 
members that are recognised for their unique development challenges, being characterised by 
extensive coastal and marine environments that are argued to limit the deployment of 
mainstream development models (Connell & Corbett 2016). Depicted in Figure 1 below, SIDS 
merit specific attention in a number of international development processes and agreements, 
including the Hyogo Framework for Action, the Paris Agreement, the Sustainable Development 
Goals, and the New Urban Agenda (UN 2005; UNFCCC 2015; UN 2016b; UN 2016a). Much 
of the rationale for this special attention stems from their high levels of economic and physical 
exposure to natural disasters and climate change hazards, such as sea level rise, storm 
surges, cyclones, and ocean acidification (Butcher-Gollach 2015). 

Figure 1: Groupings of Small Island Developing States (SIDS) (Trundle 2016) 

Recent disaster events highlight the risks posed to SIDS by climate-related natural disaster 
events. The impact of Tropical Cyclone Pam on Vanuatu in 2015 was estimated to result in a 
total economic cost (comprising both damages and losses) of US$449.4 million, equivalent to 
64.1% of the country’s national gross domestic product (World Bank 2015). Despite being 
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smaller in spatial distribution, severe flash flooding in Honiara in 2014 (known as the ‘April 
Floods’) had a similar impact at the city-scale, with damage and loss of US$107.8 million 
equating to roughly 10% of the more substantive Solomon Islands economy (SIG 2014). 
 
Analysis of a series of annual country-level natural disaster risk assessments by the United 
Nations University’s Institute for Environment and Human Security (UNU-EHS) puts these 
events in a wider international context. An assessment of risk reporting from 2012-2016 found 
Vanuatu to be the nation-state facing the most severe level of natural disaster risk globally, 
with the Solomon Islands ranked 6th over the same period (Mucke 2015). These rankings were 
determined as a function of both exceptionally high natural disaster exposure on a per capita 
basis, as well as an observed lack of adaptive and coping capacities at a national scale. The 
work of UNU-EHS echoes similar findings in urban-focused disaster risk analysis, with a 
Natural Hazard Risk Atlas developed in 2015 identifying Port Vila as the most at-risk urban 
environment out of a global sample of 1300 cities (Verisk Maplecroft 2015).  
 
Pacific SIDS are expected to gain another 3.9 million urban inhabitants by 2050, from a 2010 
baseline of 1.6 million; a rate of increase 3.5 times greater than the projected global average 
over the same period (Bedford & Hugo 2011). Within the Pacific SIDS group urbanisation 
levels and projected rates of change, however, vary substantially. Although more than half of 
the global population now live in cities, urbanization in the South-Western Pacific has lagged 
substantially behind the rest of the Asia-Pacific region (see Table 1).  
  

Share of Population Living in Cities 

Region 1990 2000 2010 2020 (projected) 

World  42.6 % 46.4 % 50.5 % 54.4 % 

Asia 31.5 % 36.8 % 42.2 % 47.2 % 

Pacific (incl. Aust., NZ) 70.7 % 70.4 % 70.2 % 70.4 % 

Polynesia 40.1 % 41.2 % 42.4 % 44.7 % 

Melanesia 19.9 % 19.0 % 18.4 % 19.9 % 

Solomon Islands 13.7 % 15.7 % 18.5 % 23.0 % 

Vanuatu 18.7 % 21.7 % 25.6 % 31.0 % 
Table 1: Regional Rates of Urbanisation 1990 – 2010 (UNDESA 2012) 

 
The sub-region of Melanesia in particular has one of the lowest rates of urbanization in the 
world, with an estimated urban population share of 18.4% in 2010 (UNDESA 2012). However, 
over the last few decades a step-change in rural-to-urban migration has been observed. The 
population of Greater Port Vila for instance, grew at an annual rate of 7.7% between 1999-
2009, in contrast to Vanuatu’s national annual average rate of 2.5% (Trundle 2017). Similarly 
– and despite the Solomon Islands experiencing prolonged civil unrest and violence driven by 
informal peri-urban settlement around the capital – Greater Honiara grew at an average annual 
rate of 5.4% over the same period, compared with an annual rural population growth rate of 
1.8% (SINSO 2013). 
 
Despite housing an increasing share of their respective national populations, the presence of 
critical infrastructure and national institutions, as well as the co-location of most donor and 
non-government organisation headquarters, Pacific cities have undergone limited critical 
analysis; many having been isolated from customary land ownership during colonial rule, with 
urban residents engaged in the cash-economy being functionally disconnected from 
‘traditional’ subsistence-based livelihoods (ADB 2010; Jones 2016). There has therefore been 
neither detailed consideration of the potential impacts of climate change on Pacific cities, nor 
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analysis of how best to develop climate adaptation plans and policies pertinent to these rapidly 
growing urban centres (Mitchell et al. 2016). 

3. Identifying Informal Climate Resilience: A Research Framework

Resilience is defined here as the ability of a system to cope with, recover from, adapt, or 
transform in response to a shock or stressor, as measured by an acceptable return to or 
maintenance of system function. This definition builds on Olsson et al.’s typology of Socio-
Ecological Systems (SES) and Ecological Resilience, which identifies a need to differentiate 
between divergent meanings and attributes of resilience when applied to social and ecological 
case studies (2015). This ontological approach is reflective of cities being dynamic, non-
equilibrium, transformative systems; a characterisation that is consistent with the rapid 
population growth and urban development processes discussed above (Folke et al. 2010). 

Urban climate resilience – that is, applications of resilience thinking to urban systems, specified 
to climate-related current and future shocks and stressors – is applied through a more nascent 
body of literature. As part of this research, the use of resilience thinking in relation to urban 
planning for climate change has been reviewed, with related terms plotted in Figure 2 (analysis 
based upon a review of full-text, peer-reviewed publications in the ProQuest literature 
database). Notably, although frequency of explicit reference to ‘urban climate resilience’ is 
small in comparison with less specified resilience concepts (such as ecological, community or 
disaster resilience), applications of urban resilience and climate resilience have accelerated 
over the last decade substantially, with a focus on climate change and cities evident in a 
substantial number of these respective publications (Sharifi 2016). 

Figure 2: Groupings of Small Island Developing States (SIDS) (source: author) 

As noted by Jabareen (2013), Meerow and Stults (2016), and others, the application of 
resilience within urban contexts is, however, much more prevalent in practice than in 
theoretical, peer-reviewed sources, having been promoted widely through city networks such 
as the Asian Cities Climate Change Resilience Network (Tyler & Moench 2012), ICLEI – Local 
Governments for Sustainability (Meerow et al. 2016), and the Rockefeller Foundation’s 100 
Resilience Cities Initiative (Da Silva & Moench 2014). Although informed largely by socio-
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ecological systems based resilience theory, the uptake of conceptual frameworks, such as 
Gunderson and Holling’s Nested Adaptive Cycles ‘panarchy’ heuristic (2002), and emulation 
of theoretically espoused resilience characteristics (such as redundancy, inclusivity and 
predictability) has been varied (Meerow & Stults 2016). This lack of theoretical rigour has 
reinforced criticisms of the use of resilience thinking in heavily contested, politicised systems 
such as cities; at best, with these applications being little more than as a ‘buzzword’ (ibid), and 
at worst, imposing structural functionalist ideologies to reinforce neoliberal economic 
paradigms that “depoliticize social change” (Olsson et al. 2015, p.6). 
 
Most critically, as Olsson et al. note, “one person’s resilience may be another person’s 
vulnerability” (ibid). This observation is particularly pertinent in reference to informal 
settlements, a domain where a lack of institutional control is often interpreted as a weakness 
in the city system (Seeliger & Turok 2014). The occupants of these settlements often represent 
the poorest urban migrants, with viewpoints, knowledges and resources derived domains 
beyond the city itself (Lawson 2000). In the Pacific, such migrants draw heavily on experiences 
of subsistence livelihoods, well beyond the global economic paradigms and urban institutional 
processes discussed above (Jones 2016). 
 
As an initial output of this doctoral study, a conceptual framework for examining informal 
climate resilience in rapidly growing cities has been developed, as shown in Figure 3. This 
framework incorporates the nested institutional frameworks that operate in many of the urban 
settings within which climate resilient development initiatives are applied – as reflected in the 
vertical axis, allowing for consideration of Gunderson and Holling’s nested adaptive cycles 
(2002). Enactments of informal climate resilience are then able to be considered in light of 
these institutional initiatives from the perspective of informal settlement households, embodied 
in the migrant dialectic shown at the centre of the horizonal axis of the same figure.  
 

 
Figure 3: Conceptual Framework – Engaging Informal Climate Resilience (Trundle 2016) 
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A third ‘axis’ not able to be depicted in Error! Reference source not found. is temporal, rather 
than spatial or scale-based, but nonetheless underpins the adaptive cycles central to 
Gunderson and Holling’s Panarchy model (Gunderson & Holling 2002). As noted by Holling in 
his earlier work on the model’s adaptive cycle (Holling 2001, p.395):  

“The � phase is the stage that is least examined and the least known. It is the beginning of a 
process of reorganization that provides the potential for subsequent growth, resource 

accumulation, and storage. At this stage, ecological resilience is high, as is potential. But 
connectedness is low and internal regulation is weak. There is a wide stability region, with weak 

regulation around equilibria, low connectivity among variables, and a substantial amount of 
potential available for future options. Because of those features, it is a fertile environment for 

experiments … it is a time of both crisis and opportunity.” 

This phase provided a focal point in the two case study cities, with the aforementioned April 
2014 floods and Tropical Cyclone Pam grounding the enactment of informal climate resilience 
in two recent and significant climate-related shock events.   

4. Enactments of Informal Climate Resilience – Case Study Evidence

A mixed methods case study approach was taken in this doctoral research, centred upon semi-
structured, qualitative interviews with migrant households in 6 informal settlements, as well as 
interviews with institutional representatives. These datasets have been integrated with 
secondary spatial data and the review of policy and project documentation, as outlined in 
Section 1. Fieldwork was conducted in mid-2017, with follow up visits to each community 
conducted in late 2017/early 2018.  

Analysis of qualitative findings has been conducted through the thematic coding of interviews, 
a sample comprising institutional representatives (n=26) across each of the two case studies, 
as well as informal households grouped by city and community (n=57, 77 participants). 
Preliminary outputs from these interviews formed the basis of a series of follow-up workshops 
with each informal settlement community (n=6, 140 participants), as well as one customary 
land owner group (18 participants), allowing additional feedback and data gathering with a 
focus on perceived and potential interactions between informal and institutional modes of 
climate resilience specific to each settlement area.  

A complete set of findings is not able to be presented in this paper, however examples of 
enactments of informal climate resilience have been identified that interact with institutional 
resilience across each of Helmke and Levitsky’s four institutional-informal domains (2004). 
These domains reflect differing baseline levels of formal institutional functionality, as well as 
the alignment – or lack thereof – of values between formal and informal actors, and are 
classified as being: (i) complementary; (ii) substitutive; (iii) accommodating; and (iv) competing. 
Recurrent themes relating to resilience enactments across each of these domains are 
described below.  

4.1 Complementary Informal Climate Resilience 
Examples of enactments of informal climate resilience that addressed formal institutional gaps, 
or enabled local outcomes within the formal institutional urban framework abounded in the 6 
case study communities. Most prevalent were adapted or hybrid applications of traditional 
disaster management techniques and knowledge, which provided a crucial source of resilience 
in each of the informal settlements, despite the highly modified urban conditions and limited 
resources that were accessible to the communities.  

Examples included the use of traditional ‘thinning’ techniques on backyard ‘sup sup’ garden 
crops, where leaves along the trunks of edible plants such as cassava were removed to 
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prevent breaking during cyclonic winds and allow them to rapidly ‘bounce back’ following the 
shock event. Other applications included the reinforcement of a traditional ‘A-frame’ housing 
structure using vines and bamboo, procured from forested areas adjacent to a peri-urban 
community. Instances of traditional disaster response knowledge being used to supplement 
evacuation centres were also evident during Tropical Cyclone Pam, as summarised by one 
interview respondent from Etas Community in Port Vila:  
 

“Before Cyclone came last time, a lot of people from Banks they were hiding in caves when the 
cyclone hit. So we started looking for caves too here like … to me, I felt the cave was much 
safer. And we didn’t hear any effects of like wind, we were just … it was quiet inside. We got 

solar, we watched laptops, movies. During the big Cyclone Pam. (ETHH3)” 
 
4.2 Substitutive Informal Climate Resilience  
Substitutive enactments of informal climate resilience were defined as those that replaced 
ineffective formal institutional procedures and rules. Most prevalent in this regard were the 
variety of faith-based community structures and associated organisations, reflective of the high 
levels of Christian religious xobservance in each country. As summarised by one interview 
participant:  

 
“Especially from here you go down [the valley], and it’s a community. From here, valley inside lo 
… community has different churches. The church for one community, so they controlem olsem 

people, how they live. The church pastors, when things, problems, em different lo every 
community but you mention at church and they go ‘oh, lets meet after prayer’, bell, em ring and 
community talk about this, it’s good. How we respectem every people of the community, pikinini, 

the women, elderly people in the community too.” – JBHH4 
 
Variation, however, within these structures reflected differing levels of institutional connectivity. 
In Blacksands, a peri-urban community to the west of Port Vila, a ‘local’ church provided a 
critical support structure for the community, conducting fundraising to support those who lost 
their homes during Tropical Cyclone Pam. The church structure itself, however, was reduced 
to a basic A-frame and tarpaulins 2 years after the cyclone hit (having previously been built 
out of corrugated iron), unable to be rebuilt using more ‘permanent’ methods due to complex 
informal land tenure arrangements with customary owners. The lack of connection to 
international church structures also prevented reconstruction through institutionalised church 
funds, with international faith-based donors disconnected from the community.  
 
In contrast, the church central to the community of Ontong Java Settlement – at the Mataniko 
River mouth in central Honiara – provided extensive disaster response structures, staffing, and 
training to its community. It also housed the city’s only early warning system for tsunamis and 
cyclones, which was connected to the National Disaster Management Office, demonstrating 
the ‘fuzzy’ boundaries between informal and formal capabilities in such settings.  

 
4.3 Accommodative Informal Climate Resilience  
Informal systems and structures that contradicted the intended function of formal rules – 
without directly undermining formal institutional authority – also contributed substantial to the 
resilience of both Port Vila and Honiara. In particular, the misalignment Western, planned 
understandings of both the household unit, and the shared nature of access to urban services 
and utilities, undervalued the connectivity and redundancies within informal settlements.  
 
In terms of housing allotments for example, land was not understood to be defined in relation 
to a single nuclear family, but instead is traditionally occupied by an extended family network, 
consisting of multiple houses surrounding the head of the extended family network. This 
arrangement is depicted in Figure 4, which illustrates a representation of the Wind Valley 
community chief’s formal allotment area. Although this arrangement does not comply with 
formal land use requirements, it does provide a critical basis for community-level resilience, 

330



Trundle, Endogenous Climate Resilience in Pacific Cities, 54th ISOCARP Congress 2018 

enabling the sharing of resources such as standpipes, kitchens and sanitation facilities across 
multiple households. 

Figure 4: Multi-household allotment use in Wind Valley Community, Honiara 

Other critical accommodative tenure arrangements included the use of semi-rural areas at 
each city’s fringe for subsistence food production. As one household respondent reflected: 

“the [land owners] just provide us their land to plant food while they use the land for their project. 
Plant anything they want … Only families who came here first, and buy big land, acres of land, 
and so they just ask us to go and plant food. So that’s where we now, like we said it is God’s 

blessing, he can help us even though the land where we are staying is not enough, we can get 
food from the other land.” (ETHH2) 

4.4 Competitive Informal Climate Resilience 
Most problematic were enactments of informal climate resilience that were in direct conflict 
with formal institutional functions. These often reflected contested or high-value urban assets, 
no more so than the critical resource of potable water. In the case of Jabros informal 
settlement, to Honiara’s south, this also reflected the potential to transition from 
‘accommodative’ to ‘competing’ function, as highlighted in the quote below:  

“First, when we first settled here, we have our stream here. And then, the Solomon Water come 
and then, Solomon Water come and pipe it …when we arrive here we used to use our stream, 

then they take it from us.” JBHH1 

Elsewhere, a lack of consideration of informal structures and tenure variation had resulted in 
conflict over a climate resilient development initiative, with some members of the community 
of Etas – a large area with mixed tenure and a number of sub-community groupings – actively 
undermining what they perceived to be inequitable distribution of the initiatives benefits: 

“First time somebody help us with water pipe, but like he put a pipe to each home and then 
some they used it but they didn’t pay. And then, because, this land... people got angry, and they 

started cutting up the pipes” ETHH3 
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This lack of understanding of informal structures severely undermined institutional efforts to 
enhance Etas’ climate resilience, with the 6000-strong community instead reliant on a stream 
estimated to be 2 hours walk from the settlement for drinking water, despite this source being 
heavily polluted by an upstream landfill site, and running dry during periods of drought. 
 
 
5. Opportunities & Challenges: Urban Planning for Climate Resilience 
 
As the examples provided in Section 4 demonstrate, informal structures have the potential to 
contribute to, but also undermine, urban planning for climate resilience. Equally, the lack of 
effective mechanisms for engaging informality within institutional frameworks is limiting, and in 
some cases also undermining, a rich array of locally-derived resources, structure and forms of 
knowledge that contribute to the overall resilience of urban systems. Critically, it is often 
informal structures that are most effective and defined at household and community scales, 
with their interface with institutional capacities reflecting the predisposition of urban climate 
resilience practice to operate at a whole-of-city level. As shown in Figure 5, this can exclude 
fundamental building blocks of resilience that draw on both non-institutional and non-urban 
capacities. 

 

 
Figure 5: Informal climate resilience across multiple urban system scales 

 
By engaging actively with informal settlements, economies, and systems within urban climate 
resilience frameworks as a discrete sub-city component of city systems, urban planning has 
the opportunity to build on a vast array of latent urban resources that are fundamental to the 
livelihoods of more than 880 million urban inhabitants (UNDESA 2012). With a further 2.5 
billion people projected to occupy cities by 2050 (Sassen et al. 2017), there is little doubt that 
urban informality will continue to increase globally, and will require new mechanisms for 
adapting to shocks and stressors such as those generated or worsened by anthropogenic 
climate change.  
 
Ziervogel et al., in their seminal article on endogenous resilience, note that “the concept of 
“negotiated resilience” might help to account for the situated power and political dynamics that 
commonly drive risk management and resilience-focused governance approaches (2017, p.9). 
This approach is predicted on an understanding that resilience is subjective and as such 
contains assumed values and distributive powers that require safeguards and principles 
beyond normative characterisations of urban climate resilience properties (Tanner et al. 2015). 
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These yet-to-be-developed mechanisms represent the most critical challenge to urban focused 
climate resilient development initiatives, if they are to engage with informal settlements in a 
systematic, but equitable, manner.  
 
Although Pacific SIDS are in many ways unusual environments for urban analysis, their 
positioning at the fringe of global urbanisation presents unique insights into alternative modes 
of urban livelihoods and resilience-building, drawing on subsistence livelihoods, customs and 
traditional knowledge. While more developed cities try to establish shared community 
infrastructure, improve urban biodiversity and food production, and enhance local hazard 
awareness, these qualities are already prevalent in the informal settlements of the South 
Pacific. Instead of imposing Western frameworks for urban planning into such environments, 
an opportunity instead exists to exchange planning approaches for mutual benefit.  
 
6. Conclusion 
 
This paper presents some of the outputs of a doctoral study examining how informal social 
structures, resources and non-institutional networks are contributing to, and being engaged 
by, efforts to build climate resilience in Port Vila, Vanautu and Honiara, Solomon Islands. 
Findings were derived from a series of semi-structured interviews conducted across 3 informal 
settlements in each of the two cities, as well as with institutional representatives involved in 
climate resilient development initiatives.  
 
By examining the dialectical position of migrant households within informal settlements, a vast 
inventory of informal climate resilience enactments have been able to be mapped out, both in 
direct response to two major climate-related shock events, and in relation to generalised 
resilience qualities. These enactments have then been classified in order to better understand 
the nature of their interaction with formal institutional objectives and functions, with a number 
of key themes highlighted in Section 4.  
 
Learnings from both case studies suggest that more can be done to better support endogenous 
modes of urban climate resilience, with both exogenous climate resilient development 
programmes and the wider discourse of urban climate resilience lacking effective mechanisms 
for negotiating the core functions of a city-system through transformative shocks and stressors. 
Without a strong grounding in rights-based principles of equity and justice, resilience thinking 
will struggle to maintain conceptual relevance in rapidly growing, climate-vulnerable cities such 
as Port Vila and Honiara.  
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Place-based adaptation solutions for South African settlements 

Van Niekerk, Willemien; Pieterse, Amy; Du Toit, Jacques, PRETORIA, South Africa 

 

ABSTRACT: 

South African settlements were planned and continue to develop in maladaptive ways with the 
most vulnerable households living on the urban periphery in sprawling settlements, far removed 
from the formal urban economy, public transport and amenities. The spatial configuration and the 
ways in which land is used and developed in South African settlements is often unsustainable 
and place communities and settlements at risk of, among others, the impacts of climate change. 
Place-based adaptation of the built environment, cognisant of the urbanisation challenges, will 
protect the development gain, contribute to the resilience of settlements and address their 
development goals. The objectives of the presentation are to: 1) Briefly present the evidence of 
the future risk trajectory of South African settlements as the rationale for the type of adaptation 
options that were selected from good practice examples. 2) Discuss the general urbanisation 
challenges and development goals of South African settlements in light of climate change 
adaptation. 3) Explain the process of how place-based adaptation options were linked to each 
VHWWOHPHQW¶V�ULVN�SURILOH�����&RQVLGHU�WKH�LPSOLFDWLRQV�IRU�SROLF\�DQG�SUDFWLFH�LQ�6RXWK�$IULFD�DV�ZHOO�
as other countries with similar development contexts. For this body of work, climate change 
projections over South Africa were downscaled to an 8x8 km resolution. The projections allowed 
researchers to model future hazard trends to better understand the impacts of climate changes 
on settlements. Combined with future vulnerability scenarios, the future risk trajectories of 
settlements in South Africa could be determined. A menu of adaptation options in the urban 
planning domain were compiled from examples of good practice. Based on the future risk 
trajectory, the urbanisation challenges and development goals of South African settlements, 
specific place-based options were proposed per settlement. The finding include that, based on 
climate change projections, South African settlements will in future generally become hotter and 
drier. Risk of future extreme events in settlements include flooding, drought, coastal and inland 
storms, and heat waves. This complicates the urban context even more. Key challenges include 
water, food and energy security, poverty, informality, inequality, service and infrastructure 
backlogs, lack of funding, capacity and political will to implement adaptation options, etc. 
Adaptation options that are place-based and context-specific will be showcased, while also 
reflecting on the process of developing these adaptation solutions. This body of work will 1) assist 
municipalities to adapt urban planning and development practices to climatic changes in line with 
development goals, 2) influence policy development at the urban planning/climate change 
adaptation nexus, and 3) identify priorities for mainstreaming climate change adaptation into local 
development planning. The project findings, methodology and outcomes will be of interest to 
many other countries with similar development and capacity challenges at the local scale as 
South Africa. 
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The role of spatial development in the energy and climate 
transition 

Anneloes VAN NOORDT, Department of Environment & Spatial Development, Belgium 

1. Synopsis

This paper is focused on how spatial development can contribute to the energy and climate 
targets.  Focus points will be defined to indicate the role spatial development can play and a 
research by design exercise will be discussed. To conclude, policy recommendations in 
general and specifically for Flanders are formulated. 

2. Introduction
Themes like nature, housing, mobility and environment have been part of spatial 
development for many years now. An additional focus which is receiving more and more 
attention (Sijmons, 2014; S. Stremke, 2017; Sven Stremke & van den Dobbelsteen, 2012; 
Van Kann, 2015) is the theme of energy. Just like the other themes, a structural link between 
spatial development and energy is needed according to these authors. Energy policy has 
consequences regarding the spatial design of our environment and the other way around 
spatial design and spatial policy also determines the energy systems.  
The white paper of the spatial policy plan Flanders (Vlaamse Regering, 2016) acknowledges 
the challenge of the energy transition and links it to strategic objectives of contributing to a 
robust European energy network, living environments with a high quality of life generating a 
surplus of energy, reducing mobility by concentrating new developments near collective 
transport nodes, safeguarding energy services provided by open spaces and facilitating the 
generation of renewable energy in every type of land use. The spatial development principles 
as defined in the whitepaper are based on using less energy by avoiding wasting energy, 
increasing the energy efficiency by spatially stimulating the exchange of energy, facilitating 
the localization of renewable energy sources and bundling energy infrastructure. 
This paper wants to contribute to already existing knowledge on the role of spatial 
development in the energy and climate transition. It aims to clarify and illustrate the 
possibilities and opportunities of spatial planning in Flanders to contribute in reaching the 
international long term targets regarding energy and climate on different scale levels from 
neighborhood to region. This is done by analyzing how spatial planning can contribute in an 
integrated way to the three energy targets: minimizing the energy demand, maximizing the 
energy efficiency and promoting the generation of renewable energy. At the same time, the 
overall goal of Flemish spatial development to stop further land take of green fields and even 
reduce the amount of land take is taken into account. The overall spatial strategies of doing 
more with less space, reusing space and reversible use of space are used as a framework to 
formulate concrete policy recommendations regarding space and energy. Its conclusions are 
based on a research project commissioned by the Spatial Development Department 
Flanders and the Environment, Nature and Energy Department and executed by Tractebel – 
Engie (Wauters, Dhondt, Fremault, & Corens, 2017). 

3. Energy and space, what are the challenges?
Here, an overview will be given of the most recent insights regarding the relationship 
between spatial elements on the one hand and energy demand and generation on the other 
hand, with a specific focus on small scale energy generation, mobility and buildings. Existing 
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literature and good practices are explored and analyzed in order to be able to indicate what 
the role of spatial development is. By confronting policy intentions concerning the spatial 
development with the desired developments on climate and energy, we can look further than 
a mere one-way approach in which spatial development is dependent on the objectives of 
energy and climate policy. This means we also explore the reverse connection: in what way 
can climate and energy policy contribute to the objectives of spatial policy. In order to 
concretely link the energy targets to the spatial context, the most important spatial elements 
for each sub target is analyzed.  

3.1 Reducing the amount of energy used 
Following the Trias Energetica (Duijvestein, 1998; Lysen, 1996) and the new step-strategy 
(Van den Dobbelsteen & van der Grinten, 2008) the first sub target is to reduce the amount 
of energy used, because the less energy we use, the less (renewable) energy needs to be 
generated. Within this sub target four elements should be addressed. First of all, the demand 
for transport should be reduced. In order for spatial policy to contribute to lowering the 
demand of transport, a location policy focusing on reducing the need for transport by 
concentrating different types of activities (like logistical centers, office and industrial areas, 
recreational zones and housing areas) in each other’s proximity. The location of these 
activities influences the number of movements and the distance. The highest gains are 
achieved when daily activities are located close to each other. A second element would be to 
stimulate the use of sustainable transport options by either reducing the amount of motorized 
transport (by walking or biking) or using collective transport. Again location policy is an 
important factor. If activities are in each other’s proximity walking or using a bike would 
become more attractive, while a smoothly operating collective transport systems relies on 
enough critical mass to be efficient. Moreover, facilitating sustainable transport options also 
requires providing the right type of space, like a network of bicycle lanes, parking spaces for 
car sharing, infrastructure for public transport and multimodal hubs. A third element is 
reducing the energy use in buildings. Energy use in buildings is mainly determined by the 
size of the building, the surface volume ratio and insulation. Focusing on smaller and more 
compact buildings and less detached buildings combined with higher insulation standards 
would help to reduce the energy use in buildings. In certain cases, renovation of existing 
buildings will not be possible or wanted. Demolition and new development (with new 
typologies) will offer a better solution. Moreover, because of the dispersed ownership of 
buildings in Flanders it is challenging to renovate buildings on a larger scale. Facilitating 
collective approaches for renovations could offer opportunities. The fourth element, which is 
also crucial to realize the first three elements, is spatial efficiency. A high spatial efficiency is 
needed to offer a sufficient amount of services on a short distance to reduce the need for 
transport. Moreover, transport over short distances is more easily made sustainable. Higher 
densities facilitate the organization of public transport. Building more compact is an integral 
part of spatial efficiency. However, each area has its own challenges, therefore a place-
based approach is crucial. Using higher densities will however only be accepted if the overall 
quality of life does not decrease. It is therefore crucial to not only look at the individual 
building, but also at a district or city level making connections between buildings and green 
and blue infrastructure (Wauters et al., 2017). 

3.2 Increasing the energy efficiency 
The second sub target would be to increase the energy efficiency. First of all, the efficiency 
of buildings could be increased by improving the way energy is produced and transported 
within and between buildings. Examples are using collective installations both for generating 
energy (solar panels, geothermal energy) as well as distributing for instance heat (heat 
networks); replacing outdated installations; recover energy surpluses by introducing heat 
cascades and generating heat close to the place where it is used (Wauters et al., 2017). 
When individual energy end users are interlinked their energy need can be brought down to 
1/5th of the need of independent users (Posad, 3E, Universiteit Gent, & Resourcedesign, 
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2016). Secondly, increasing the energy efficiency in transport is mainly a matter of 
technology and infrastructure. Spatial planning has only a small role to play here (Wauters et 
al., 2017). 

3.3 Increasing the amount of renewable energy 
The last sub target is to increase the amount of renewable energy. Two spatial elements 
within this sub target are put forward. This is first of all the use of renewable energy within 
buildings. The use of renewable energy can be subdivided into two components. First of all, 
there is the use of renewable energy generated elsewhere, the large scale renewable energy 
projects. Switching to renewable energy sources, like wind, sun, water and biomass, would 
require using more space compared to the conventional sources, because these renewable 
sources are a lot less energy intensive compared to fossil fuels (Sijmons, 2014; van Noordt, 
2016). Moreover, the potentials of these different sources are much more place-based 
(Posad et al., 2016) with, for instance, the possibility to generate electricity with water power 
being dependent on the availability of water and a sufficient amount of height difference. On 
the other hand, renewable energy can also be generated on a smaller scale making it 
possible to integrate the generation into the built up environment, like solar panels, smaller 
wind turbines, biomass power plants and CHP. But although these smaller scale energy 
generating facilities and storage are more easily integrated into the buildup environment, 
they still need space and an intelligent integration. On the other hand, the great variety of 
landscapes in Flanders could also offer possibilities for different forms of local energy 
generation, local energy cycles and connecting producers with consumers (Architecture 
Workroom, Boeijenga, Vink, LIST/GRAU, & H+N+S Landschapsarchitecten, 2013). These 
opportunities could contribute to innovative spatial-energy strategies. Local renewable 
energy generation could also have adverse effects, like creating self-sufficient energy islands 
or supporting spatial developments in unwanted areas. A collective approach towards this 
local generation seems to be needed. Generating energy locally should not only be 
stimulated on the level of a building, but also on different scale levels. Generating, 
distributing and storing energy locally is however a very complex issue demanding expert 
knowledge, which is not always locally available. Spatial policy could play a facilitating role in 
tackling this complexity also paying attention to the three dimensional component. The 
second spatial element in increasing the amount of renewable energy is the use of 
renewable energy in transport. Again, transport can use renewable energy generated 
elsewhere, like explained above. Secondly, clean fuels could be used for transport. Although 
this is not influencing the direct spatial needs of transport itself, it does influence the location 
and type of distribution points. At the moment it is still very uncertain which fuel source will 
break through, whether these are electric vehicles, vehicles on natural or biogas or vehicles 
on hydrogen or even some other type of fuel. Spatial planning therefore needs to be flexible 
and able to quickly respond to changing trends to facilitate these new developments. New 
forms of transport also enable new mobility concepts; this could also have an impact on the 
spatial configuration. A system where cars are shared would for instance need a different 
type of parking facilities (Wauters et al., 2017). 

4. Focus points for spatial policy
Integrating the energy and climate challenge into spatial development is more than only 
taking certain specific measures or using specific instruments. Climate and energy goals 
need to be an integral part of spatial policy. Based on the insights explained above on the 
relationship between space and energy, and on the analysis of several successful 
international examples, five aspects are put forward in which spatial policy has a clear role to 
play and these aspects should therefore become focus points for spatial policy when 
regarding energy. All of these aspects are illustrated by good practices to elaborate them into 
more detail and to inspire policy measures. 
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4.1 Active spatial policy 
At the moment spatial planning connected to the theme of energy is mainly following the 
needs put forward by energy policy, acting merely reactive. But, in order to achieve the 
ambitious goals of climate policy, it will not be sufficient to only play a facilitating role. 
Upgrading the existing urban structure and mitigating the adverse effects of previous 
measures will demand a more pro-active type of policy. Moreover, the actions needed from 
an energy transition point of view could be used as a lever to realize spatial quality. 
Examples would be to support large scale renovation projects, actively supporting new 
housing typologies with a higher spatial efficiency, investigating how the local potential for 
generating renewable energy could be improved by increasing the spatial efficiency and 
extending energy networks to enable local energy generation. At the moment most examples 
of an active spatial policy are connected to mobility projects. Reorganizing (car) mobility 
plays an important role in both small and large scale projects. The overall goals are twofold: 
on the one hand an increase of the quality of live is pursuit by reducing noise, enhancing air 
quality and reducing spatial impact, on the other hand more space is dedicated to alternative 
forms of transport (Wauters et al., 2017). In Barcelona, for example, so called ‘Super Blocks’ 
are created with large car-free zones for bicycles and pedestrians and ring roads with good 
public transport and other facilities. This project proves that large changes or investments are 
not always necessary to achieve improvements (Joanneum Research & UNDP, 2017). In a 
new brownfield development in Amsterdam, Buiksloterham, developers are obliged to take a 
number of sustainability measures regarding energy, resources, climate and mobility. Only 
those project proposals that reach a high level of sustainability are selected. Moreover, the 
municipality of Amsterdam regards geothermal energy as one of the most important 
renewable energy sources. In order to facilitate the use, an underground energy plan is 
made. This plan offers a framework for new geothermal systems with the goal to avoid 
negative interferences and to use the potential available to the fullest (Metabolic, 
Studioninedots, & DELVA Landscape Architects, 2016). 

4.2 Collectivizing interventions 
Challenges in both the housing and in the transport sector are asking to be tackled in a more 
collective way, especially on a lower scale level. Examples could be local energy initiatives, 
collectively improving the sustainability of the housing stock, extending collective types of 
transport and providing collective facilities for new sustainable types of fuel. For certain 
energy projects, collectivizing is essential in order to make the project profitable (Wauters et 
al., 2017). For other cases, like in the example of Vauban, Freiburg, collectivizing 
interventions is a way to reach sustainability goals that go beyond the scale of the district 
itself. In Vauban collectivizing certain measures goes hand in hand with participation. 
Collectivizing could also be a way to involve larger groups of residents with the energy and 
climate policy, reducing the resistance towards certain projects at the same time. Executing 
projects in a collective way can be done on many different scale levels. On the level of one 
building, on the level of a building block, a district or even a whole city several examples can 
be put forward like cohousing, exchanging renewable energy, heat networks and so on. An 
important issue to be able to collectivize projects is a clear framework from the government 
that facilitates collective action. This could be done by either administrative simplification or 
active policy. Governance is also needed in order to align different initiatives. When looking 
at the case of Freiburg, collectivizing, in the form a citizens building assemblies, has proven 
to be the key to reach higher densities without decreasing the quality of life. On the one hand 
less space is used by providing collective facilities like collective heat production, collective 
forms of transport and collective outdoor areas, while at the other hand energy use is 
reduced and housing becomes more affordable. The revenues and added value are used to 
finance the greater investments in insulation and energy generation (Salomon, 2009). 
Another example of a collective project is a new housing development in Naaldwijk, The 
Netherlands. In this district 146 houses and a nursing home are heated by residual heat from 
the adjacent green houses in summer. This residual heat is stored underground and used 
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during the winter, while the cooled down water can be used in summer to cool the houses 
(KAW Architecten, 2017). 

4.3 Place-based policy 
Demographic and geographical differences need to be taken into account within a place-
based approach to be able to use local opportunities and neutralize local obstacles. Rural 
areas with a shrinking population need other approaches compared to suburban districts with 
young families. Moreover, the efficiency of renewable energy sources knows important 
regional differences. Most of the existing energy projects take site specific characteristics into 
account. Custom made solutions are applied in order to tackle local challenges. A one size 
fits all solution is not possible regarding energy projects (Wauters et al., 2017). A special 
example of place based policy is Geneva where planning of energy production and 
consumption is directly combined with spatial planning. A total integration of energy aspects 
within spatial development projects is achieved by adjusting the regulations. This approach 
recognizes the need to not only focus on the individual level of buildings to achieve the 
climate targets, but instead to focus on the whole territory of Geneva and its land use. In this 
canton energy concepts are developed at a district level. Based on an analysis of the locally 
available resources, the needs, the actors and infrastructure a strategy for sustainable 
energy supply is developed at region, city, district, quarter and neighborhood level. Part of 
the strategy is also to inform individual residents, based on the above mentioned analysis, 
about the most suitable heating system like geothermal, heat network and so on (Favey, 
2013). Rotterdam as well has a clear place based approach. The Rotterdam Energy 
Approach and Planning (REAP) offers a scheme with which each neighborhood can 
sustainably be redeveloped. The REAP methodology is a newly developed practice to 
become climate neutral for both new developments as well as existing neighborhoods.  It is 
based on the principle already explained above: to first of all reduce the energy demand, 
secondly to reuse residual energy and lastly to apply sustainable energy sources. Originally 
there was a fourth step to meet the remaining energy demand by using fossil fuels as 
efficiently as possible, but the first three steps should make this last step unnecessary. 
Based on the different types of housing typologies recommendations are made to undertake 
actions for each of the three steps (Tillie et al., 2009). 

4.4 Tuning different policy levels and policy fields 
There needs to be a higher degree of alignment between spatial policy at the one hand and 
other policy fields at the other hand. Prospective studies and investment plans for 
improvements on existing infrastructure or extension of infrastructure for instance, needs to 
align spatial opportunities. Connecting energy generation with a clustering of different 
functions could increase the energy efficiency, while existing heat sources could facilitate 
development of new functions with a heat demand. When (inter)national good examples are 
analyzed one of the conclusions is that they do not focus only on the energy- and climate 
transition. Often these projects also want to realize other goals like city-development. By 
combining diverse goals, the project also gets interesting for other users or initiators 
(Wauters et al., 2017). For example, in Gent Dampoort a project on building block renovation 
took other goals besides reducing the use of energy into account, like security (fire safety, 
reducing the risk of CO-intoxication), health and the quality of the environment. In the end the 
project produced a manual in order to inspire and guide other possible projects towards 
building block renovation. Forging alliances is one of the crucial elements to guarantee 
success. Existing instruments were integrated into a unique partner cooperation (Canfyn, 
2013). The case of ‘Hammerby’ in Stockholm, Sweden is another good example of how 
different sectors need to be integrated. In Hammerby the goal is to close all the cycles (of 
water, waste, materials, etc.) This necessitates the cooperation and adaption between many 
stakeholders and government institutes. On the other hand, synergies can be achieved by 
this type of interdisciplinary planning of energy, water and waste flows (Gaffney, Huang, 
Maravilla, & Soubotin, 2007). At the moment most of the newly developed projects have no 
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relationship with other projects or with their direct environment. In order to facilitate an 
integrated approach, regarding both energy consumption and energy generation as well as 
water management, traffic policy and so on, different scale levels need to be included. 
Moreover, combining or even integrating spatial planning with other sectors, like mobility, 
housing or energy has also proven to result in more effective policies. 

4.5 Awareness & training 
Spatial policy only has a limited impact on the way projects are executed. Creating 
awareness with all the involved actors like architects, therefore remains a crucial aspect in 
developing climate and energy friendly projects. Good practices are needed in order to show 
how certain changes can be achieved in the field. Furthermore, a change in attitude and 
behavior is needed to fully realize the energy transition. A shift from private to collective 
transport, from dispersed to dense urban areas and from energy wasting to energy saving 
attitudes is not only a matter of spatial development, people using that space are the most 
important factor. Communication and direct knowledge support is needed. Many of the cases 
already mentioned invest a great amount of their attention towards participation and 
communication. By involving a high number of participants in an early stage knowledge can 
be exchanged and build up (Wauters et al., 2017). The example of ‘Leuven low traffic inner-
city’ combines participation with awareness raising. The project started with an initiative of 
local residents wanting to convince people of the advantages of a car free inner-city. Through 
a website an awareness campaign is being conducted by informing residents, visitors, 
merchants, restaurants, schools, businesses, service providers and the local government 
and motivating them to participate (Platform Autoluwe Binnenstad, 2017). One of the most 
known international examples of climate and energy friendly cities is Copenhagen, it aims to 
become the world’s first CO2 neutral capital by 2025. Although Copenhagen is already 
scoring high points on mobility (mostly by bike and public transport), housing (space saving 
apartments) and energy efficiency (using district heating), still more can be done concerning 
saving energy, the modal split and reuse of waste. This is why one of the six action areas is 
focused on ‘Copenhageners and Climate’ in which 9 initiatives are dedicated to information, 
consulting and training (City of Copenhagen, 2009). 

5. Research by design, case of Veurne, Flanders 
To further specify and evaluate the role of spatial development within the energy transition a 
research by design exercise was executed on a concrete case. By applying some of the 
insights derived from literature and international examples, further insight can be achieved 
into the possibilities, limitations and conditions of measures in a Flemish context.  
The case of Veurne deals with a typical Flemish allotment area from the second half of the 
20th century. This neighborhood, ‘Voorstad’, is an example of the dominant living 
environments in Flanders in the second half of the 20th century. The neighborhood itself 
developed between 1970 and 2000 and is characterized by an aging population, low 
population density and houses which are no longer adjusted to the current living standards. 
Moreover, the projections for demographic developments predict a shrinking population by 
2030. It’s location, however is relatively good, with a close proximity to the city center, 
although the connections towards this center are rather poor, resulting in a high use of the 
car for all movements. Due to the good location and changing population, it is expected that 
the neighborhood will enter a period of high dynamics. The goal of the research by design 
exercise is to analyze how this neighborhood can transform towards a more sustainable 
neighborhood, keeping the existing local specificities into account, but also the energy 
challenges and focus points like explained above.  
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5.1 Using densification as a principle for energy transition in a neighborhood 
The first principle that is applied to the neighborhood ‘Voorstad’ is densification. Densification 
principles have been investigated from different angles the last years like affordable housing 
and landscape, but less from the energy and climate point of view. Many new principles 
regarding densification have been put forward, but at least in Flanders, not much is moving. 
The different principles regarding densification have been put together in a matrix in figure 1. 
The x-axis represents the scale of densification and the number of involved owners. Starting 
with one plot, over several plots to a small building block. The y-axis represents the intensity 
of the extension. From small extensions using the existing footprint to a complete renewal of 
a building block. 

Figure 1: Principles of densification 

Based on these principles a scenario exercise has been done that analyzed each individual 
building on its quality. By using a decision tree choices can be made not only for individual 
buildings, but also for neighboring houses and the whole block. This analysis made it 
possible to decide which interventions were needed for each building. Each plot realized 
progress concerning sustainability. Every densification strategy achieved either higher 
compactness, a better orientation, higher densities or collective energy production, or a 
combination of these components. Profits are not achieved by one large investment but by 
combining several small scale interventions, that enabled residents to take their own 
initiative. 
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5.2 Reducing car dependence to minimize energy needs 
The second principle is focused on mobility and encouraging walking, cycling and using 
public transport (in that order) instead of the car. By adding more fine-grained connections 
for walkers and cyclists and by paying attention to the organization of the infrastructure, for 
example the width of a footpath, walking and cycling can be encouraged while using the car 
discouraged. Figure 2 shows the design principles. Most research on applying these 
principles has been done in newly developed, highly urbanized areas, while there is a lack of 
research on how to do this in existing allotments, like the neighborhood in Veurne. 
 

Increasing the comfort of 
pedestrians / cyclists 

Discouraging car-use Improving public transport 

   

Fine-grained network for 
pedestrians and cyclists 

Less parking lots Public transport stop next to 
neighborhood 

   

Car-free streets Collective parking & car 
sharing  

Public transport stop & 
amenities next to 
neighborhood 

   

Car-free neighborhoods Collective parking & car 
sharing outside neighborhood 

Public transport stop & 
amenities in neighborhood 

 
Figure 2: Principles for mobility 
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By analysing and categorizing the existing road network in Veurne a differentiated strategy 
for each road can be developed based on the above principles. Three main road loops could 
provide sufficient accessibility, while roads outside these loops could be downgraded to 
infrastructure for bicycle and pedestrians on which cars are not allowed. Collective car parks 
farther away from the houses are introduced to further minimize the amount of cars in the 
neighbourhood.  To increase the accessibility by foot and bicycle to the city centre new 
connections for this type of transport is added. 

5.3 Spatial instruments 
When analyzing the existing instruments for spatial development in Flanders, it becomes 
clear that these instruments are adequate to accomplish the measures like indicated above. 
Most larger and middle sized towns are already using these instruments with success. 
However, smaller towns and 20th century allotments are not. They could use support in 
creatively implementing a variety of proposed measures to create more sustainable 
neighborhoods. When doing this they should first of all examine the location of the 
neighborhood: does it have enough potential to further develop? A second step is to analyze 
the urban planning structure: is this robust enough? The third step would be to zoom into the 
buildings themselves: are they still qualitative enough to keep or adjust? (Wauters et al., 
2017). 

6. Policy recommandations
An active, place-based approach that takes local specificities into account and makes use of 
local opportunities seems to be needed to facilitate the energy transition. In this part several 
recommendations towards spatial planning in Flanders at different policy levels are given. 

6.1 Location policy 
First of all, a smart location policy is needed (Wauters et al., 2017). Structural improvement 
of the performance of the urban system is only possible when spatial policy in Flanders 
drastically changes its course towards reduction of mobility. Allowing developments like 
housing areas and business parks to take place on sites which are not suitable undermines 
all other efforts. This issue is also deeply connected to the subject of land take. Flanders has 
one of the highest built up and sealed up areas of the world, stopping a further increase of 
land take would therefore greatly facilitate increasing the spatial efficiency and 
redevelopment of brownfields. Selecting suitable sites for future developments is crucial and 
could be based on the study recently executed by VITO on the value of nodes (Engelen et 
al., 2016). This “node-value” is based on accessibility by public transport and the availability 
of services. Further research however is still needed to elaborate on this ‘node-value’. 
Should it for instance also need to include aspects of renewable energy availability or other 
aspects like quality of life, safeguarding flood prone areas and so on. An integral assessment 
framework is therefore needed. 

6.2 Interventions within existing urban fabric 
Serious energy reductions can only be achieved when the attention of spatial development is 
shifted from new green field projects towards transforming the existing built up areas 
(Wauters et al., 2017). Special attention needs to be given to frequently occurring situations 
in Flanders like the 19th century belt and the 20th century allotments. Transforming and 
redeveloping housing types which are difficult to upgrade should not be treated as a sacred 
cow. For some badly located sites the only solution is to demolish the buildings and relocate 
them. This strategy is not only beneficial from an energy perspective, but will also have other 
benefits like creating more open space for other functions like green-blue infrastructure. 
These type of actions will only be possible if there is a high sense of urgency both within the 
general population and within policy makers and should mainly be applied within those sites 
with a low ‘node-value’. This also necessitates the development of policies for shrinking 
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regions, where demographic scenarios are predicting a decreasing population. People are 
leaving because there are no jobs, low services or a bad connection towards other places. 
This leads to a downwards spiral, where lower population densities trigger those services 
which are still there to close down. Shrinking areas could demonstrate important potentials 
as well to realize the goals towards climate and energy. In these areas the existing spatial 
structure could be changed by focusing on strengthening the cores, increasing urban 
densities in those cores and clustering services. 

6.3 Urbanize 
Although most attention in the last decades has been put on urban areas resulting in many 
urban interventions, the challenges remain, particularly when focusing on mobility. In 
Flanders urban areas are regarded with anxiety by most inhabitants as places which are 
lacking green spaces and privacy. The administrative boundaries of urban areas do not 
coincide with the functional boundaries, resulting in a suboptimal (collective) transport 
system and lack of investments in bicycle highways. But besides the transport system, a 
change in the mindset towards housing typology within the functional urban areas is also 
needed. Within cities, neighborhoods are mixed and vibrant places where several functions 
and typologies exist side by side, whereas in the 20th century suburban sprawl a mono-
functional organization dominates. Transforming from a mono-functional ‘housing area’ 
towards a ‘city neighborhood’ will decrease the need for transport, increase the spatial 
efficiency and reduce depopulation (Wauters et al., 2017). Cities are highly dynamic 
environments, where innovations are tested, also regarding new energy solutions like new 
ways of living together (co-housing), exchanging energy or collaboration (circular economy). 
Facilitating these types of dynamics by giving them space to experiment could support the 
discovery of new spatial solutions. 

6.4 Space for renewable energy 
The urban sprawl greatly influences the possibilities to realize larger scale energy projects. 
Although Flanders has a similar density as Denmark and Germany, the share of renewable 
energy generated by wind turbines is remarkably lower. Open spaces are scarce, reducing 
the opportunities for wind turbines and increasing the amount of people negatively affected 
by wind turbines. The spatial structure of Flanders can however be changed, like examples 
from the past show. In the SIGMA-plan, large areas were designated as ‘overflow’ areas for 
rivers, preventing other, more populated areas to be flooded. The new spatial policy plan 
Flanders also focuses on a structural change within the built up area: by intensifying built up 
area around well connected nodes and reducing the built up space in other areas, space is 
opened up for other functions like placing wind turbines. Prioritizing the energy transition, 
also in spatial policy, needs long term visions and the development of financial instruments to 
support the already existing instruments (Wauters et al., 2017). Active policy can be 
supported by mapping renewable energy potentials and using these potentials in a place-
based approach. 

6.5 Supporting local governments 
At the moment many local governments in Flanders are struggling to make the right choices 
regarding energy and spatial development. The region of Flanders, but also the provinces 
can play an important role in supporting those governments. First of all, Flanders could serve 
as a knowledge broker towards local governments. Much research has already been done at 
the regional and provincial level that could be beneficial for local governments, making sure 
these insights also reach the lower levels should be one of the tasks. This could be done by 
supporting the development of concrete projects either by providing ready to use instruments 
like assessment frameworks or energy potential maps or by providing a pool of experts that 
could give input. Second of all, the local level can be supported by providing new types of 
collaboration and financing models, which can be used within new developments. Lastly, 
there is a need in Flanders to start experiments which can inspire other municipalities. The 
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existing good practices are mainly located in foreign countries, with other spatial specificities 
and planning practices.  Starting innovative experiments which are representative for the 
Flemish context and take local specificities into account are therefore crucial. Moreover, 
these experiments should not stop at just providing a masterplan, they should follow the 
project towards realization and even beyond (Wauters et al., 2017). 
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The Ground Beneath Our Cities 

Guri VENVIK, Geological Survey of Norway, Norway 

Abstract: 
The subsurface is important for cities. Cities not only expand outward and upward, but also 
downward. The more use we make of subsurface space, the more surface space we free for 
the one function that cannot do without daylight and fresh air: living. Increasing urbanisation 
challenges the sustainability and resilience of cities world-wide. At the same time, often 
overlooked are the resources and opportunities in the ground beneath our cities. This is one 
of the reasons why a European network of specialists joined together with the aim of 
improving the understanding and use of underground space. The participants of COST 
Action TU1206 Sub-Urban (2013-2017) display a cross-section of skills and knowledge of 
subsurface issues in 31 European countries and 26 cities. After sharing their experiences, 
the common pathways (and pitfalls) to improve collective planning of the subsurface became 
more evident. A key recommendation from this work is improving communication between 
the urban planners and the subsurface experts.  

1 Introduction 
Exploitation of underground space is not new, as is well documented (Admiraal & Suri, 
2015;Bobylev, 2016; Campbell et al., 2017; Mielby et al., 2016; van der Meulen et al., 2016). 
Geology plays an important role in how cities develop with regards to the subsurface, as 
exemplified by Reynolds & Reynolds (2015). However, there is still a lack of usage of 
geological information: data and knowledge, when it comes to underground space that can 
reduce risk and increase cost reliability, cost efficiency with re-use of data in projects and 
build sustainable and resilient cities for the future. Most cities expand on the surface, but this 
expansion has its limits (Wang, 2015). As Wang (2015) points out, the subsurface is an 
untapped new frontier for cities. We differentiate between the built environment and the 
natural environment. To achieve resilient and sustainable urban development the two should 
go hand-in-hand and not compromise. That is the motivation behind the work of the Sub-
Urban network.    

This paper will present the collective work of the network COST Action TU 1206 Sub-Urban 
that was active from 2013 to 2017 with its final action dissemination in April 2018. The aim 
for the Sub-Urban network was and still is to increase the awareness of the possibilities and 
challenges that lie in the ground beneath our cities (TU 1206 Sub-Urban, 2012). At present, 
the subsurface is regarded when it gives an economic possibility, such as mining or other 
resources, but more commonly when challenges occur, such as unforeseen problems in 
tunnel building, sink holes, collapsing foundations and many more examples (van der Meulen 
et al., 2016; De Stefano et al., 2015). During the Actions four years the network increased to 
31 participating countries and 26 city partners. The core structure was the Geological 
Surveys in Europe collaborating on common challenges; how to increase the awareness of 
the subsurface in urban planning and make the most of the information Geological Surveys 
collect and manage (Campbell et al., 2017). The principle rule was that each country should 
bring at least one collaborative city partner into the network, so that the planners' view and 
understanding of the challenges and possibilities got a strong voice. Other institutes such as 
Universities etc. were also welcome to join (TU 1206 Sub-Urban, 2012).   
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2 Underground space in European cities 
Although all cities are different in historical and cultural setting, the challenges they 
experience are surprisingly similar (van der Meulen et. al., 2016). Increasing urbanisation 
confront the sustainability and resilience of cities world-wide (Admiraal & Suri, 2015). The 
obstacles of the subsurface are plentiful, such as cavities (De Stefano et al., 2015), and 
unforeseen ground conditions. At the same time, often overlooked are the resources and 
opportunities in the ground beneath our cities, with examples from Oslo, Rotterdam, 
Glasgow, Odense, Ljubljana and Lisbon. 
 

2.1 Oslo ± value of the underground 
Oslo city, the capital of Norway, is one of the fastest growing cities in Europe. That requires 
urban planning not only above ground, but also below ground. Especially public 
transportation is in focus, to enable commuting within reasonable distance and time from the 
city boarder and surrounding areas. The in-the-making Follo railroad is estimated to 3 billion 
Euro, while existing subsurface infrastructure has an estimated value of 11 billion Euro with 
planned constructions at a budget of additional 6.2 billion Euro (Bekkhus et al., 2018 in prep; 
Venvik et al., 2018). Since the underground constructions are out of sight, their value and 
function is often not appreciated compared to constructions at surface, such as buildings with 
impressive architecture.  
 

 
Figure 1: Oslo city has estimated the value of the subsurface, already existing and ongoing 

contractions. More underground installations are planned, constantly increasing the value. 

 

2.2 Rotterdam ± from contaminated ground to holistic urban planning 
Rotterdam city, on the western coast of the Netherlands, is one of (few) cities that has 
achieved a lot regarding resilient and sustainable management of the subsurface in urban 
planning. In a way, one might say that they are forced to, having a city below sea level or at 
the riverside and ocean front. The challenges for Rotterdam became evident when re-
development of the city began after the second world war (1950-60).  
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Formerly industrial areas or brownfield were turned into residential areas. That was when 
polluted ground became a main focus for the municipality and lay the grounds for ground 
investigations for contaminated soil, and collecting data regarding the subsurface in a public 
sector. ³Soil Protection Act´ in 1987 was a result of this work. Re-organization within the
public sector lead to merging of urban planners, engineers and urban development into a 
collaborating team forcing a holistic approach regarding urban development (van 
Campenhout et al., 2016,). Geological information of the subsurface is implemented into the 
planning process at an early stage. Contaminated ground is mapped and data is available 
when decisions of development is executed. Rotterdam is an inspiration of good 
collaboration across disciplines and a holistic approach to common challenges for the best 
and most sustainable solutions for urban planning (Rotterdam Resilience Strategy, 2016).   

Figure 2: Rotterdam City in 2035 ± the other half of Rotterdam. Using the subsurface in a wise manner
gives urban development a new dimension to explore. Illustration: Gemeente Rotterdam. 

2.3 Glasgow ± making the best out of old money-makers ± up-cycling old mines into
renewable energy 

Glasgow is an old mining city, on the western coast of Scotland, UK, which had its victorious 
time in the late 1800. The mining activity has left the underground penetrated with 
abandoned mine shafts and cavities that has given challenges regarding the underground. In 
the recent years up-cycling (or creative reuse) of the city is in focus, from a city with 
economic and social decline to a turnover in growth and prosperity. To enable such up-
cycling ground conditions is central, and it spans from contaminated brownfield turned into 
residential areas, across developing infrastructure, to abandoned and problematic mines 
turned into renewable geothermal energy (Whitbread et al., 2016).   

To enable the up-cycling of Glasgow, geological knowledge and data about the underground 
is essential. Glasgow city council is in close collaboration with the British Geological Survey 
(BGS) to facilitate data for urban planning to reduce time spent, increase data-reuse and 
avoid future incidences (Bonsor, 2016; Whitbread, et al., 2016). Communication and a 
common language has been one of the most important building bricks to bridge the gap 
between disciplines and enable collaboration for a common solution. This involved re-
organization within the municipality and exchanging working tasks and focus for BGS. A 
geological model of the underground is developed to form the basis for development 
projects, both infrastructure and buildings, where public and private actors and users can 
contribute to further development (Whitbread et al., 2016).  

The main threshold that had to be dealt with was gathering and organizing data about the 
underground, especially borehole information. Previously, the ownership of the data was 
spread among private companies that executed the drilling. Throughout the up-cycling 
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Glasgow council has changed the contracts on their behalf, where all data collected in public 
projects are of public property and for BGS to manage the data, organized in their databases 
(Whitbread et al., 2016).    
 
 

 
Figure 3: The underground of Glasgow city is full of old mine shafts. Not all are well mapped and 

accounted for. This drilling machine was mapping the quality of the subsurface when it 
occasionally found an abandoned mine shaft and fell in. Photo: British Geological Survey.  

 

2.4 Odense ± letting citizens take part and find solutions for reoccurring problems 
The largest city on the island Fyn in southern Denmark, Odense has it challenges. In historic 
times, the water source for potable water came from the ground beneath the city and within 
the city borders. The depletion (abstraction) of groundwater lowered the groundwater level 
and dried up previous marsh and wetlands, creating new ground for urban development. As 
the city grew, and with increasing populations the threat of epidemics spread by drinking 
water, the water source was moved outside the city borders and into the nearby municipality 
(Laursen & Mielby, 2016).  
With time, this change of water source caused the groundwater to rise and return to natural 
(old) water levels, returning developed land into marsh and wetlands. This change causes 
flooding of basements, streets and infrastructure. In a residential area that had reoccurring 
flooding the citizens came up with a sustainable solution that the municipality buys the 
damaged properties and turns the area into a storm water basin and recreational park 
(Figure 4; Laursen & Linderberg, 2017).  
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Figure 4: From problem to solution. Above: re-occurring flooding in residential areas in Odense city. 
Here from Ejersminde Street. The citizens themselves came with the proposition to turn the 

most challenged are into a storm water basin that also functions as a recreational area for the 
neighbourhood (Laursen & Linderberg, 2017). Photo: Ejgil Juul Nielsen.  

2.5 Ljubljana ± managing two possibilities in the best manner for maximum benefit 
For Ljubljana city its most precious resource lies in the ground beneath, clean drinking water 
of good quality and in large amounts, enough to keep the entire city with potable water. The 
challenge is to keep the groundwater safe from harm and hazard, such as pollution and bad 
water management. Groundwater, as underneath Ljubljana, is a natural source of clean, 
well-protected and naturally purified water ready to drink (Janåa et al., 2016 and Janåa, 
2017).  
This jewel is also a resource for renewable energy; shallow geothermal energy for heating 
and cooling. Ljubljana, as several other cities, are today supplied by fossil fuel for heating 
and electricity. By using the groundwater for heating and cooling the CO2 emission can be 
decreased enormously in short time (Janåa, 2017).  

353



Venvik, Guri The Ground Beneath Our Cities 54th ISOCARP Congress 2018  

 
 

 
Figure 5: The most important natural resource lies in the ground beneath the city of Ljubljana: pure 

groundwater as potable water in rich amounts. The same resource can be used as renewable energy 
source for cooling and heating, reducing the carbon footprint for Ljubljana. E = energy.   

 

2.6 Lisbon ±natural disasters on the city planning agenda 
Natural disaster is difficult to prevent or hinder, but it is possible to adapt and mitigate. Lisbon 
city has two major natural threats; re-occurring flooding from the river running through the 
city and earthquakes. Built along the river shore, the river has given opportunities to prosper 
in shipping, trade and had a constant supply on fresh water. But as the city grew the river 
was constrained. Climate change causes the flooding to occur more frequent and intense 
than previously, causing the river to go over its limits and cause damage to the city (Pinto et 
al., 2016). To adapt to climate change and the re-occurring flooding the Municipality of 
Lisbon has mapped the areas prone to flooding and implemented it into their urban planning, 
management and development plan for the city (Pinto et al., 2016).  
Earthquakes is a known hazard for Lisbon, being located in an active area of plate 
movement, between the African and European plate. Earthquakes in the range of 2.8 to 5.6 
LQ�5LFKWHU¶V�VFDOH�RFFXU�XS�WR�WZLFH�D�\HDU�
(https://www.earthquaketrack.com/p/portugal/lisbon/recent ). City planning and development 
must adapt to such hazards, with respect to building construction, infrastructure and safety of 
the citizens. Implementing natural hazards into the urban planning makes Lisbon prepared 
for future events. Both flooding and earth quakes can trigger landslides, therefore Lisbon 
municipality has mapped areas prone to landslides and incorporated it into the city planning 
and development (Figure 6; Pinto et al., 2016 ).  
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Figure 6: Natural and anthropogenic Hazards (blue ± Flood Vulnerability classes; pink ± Landslides 

Susceptibility classes; orange: fire vulnerability classes), Pinto et al., (2016).  

3 Tools to incorporate the natural environment with the built environment into 
planning 

Re-use of subsurface data will reduce risk and unforeseen costs as well as increase the 
resilience of urban development. There are many approaches and tools to implement 
subsurface data into planning tools. Geological Surveys are collecting subsurface data and 
organizing the data into databases that are targeted to deliver data to planning tools. Within 
the Sub-Urban network several approaches and tools were compared, to share experience 
and knowledge. A common opinion is that subsurface data must be included in the process 
for future urban development. Whatever tool or approach is chosen the benefits will be great. 
Here are two approaches presented:  

3.1 GeoCIM ± Geo City Information Model 
3D modelling tools such as BIM (Building Information Model) is a well-known planning and 
design tool within the building sector. Such tools are also developed for city planning, such 
as CIM (City Information Model). They both lack the implementation of subsurface data, such 
as ground condition and geological information, therefore, a further development of these two 
that includes the subsurface is suggested (Figure 7; Schokker et al., 2017).  
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Figure 7: Vertical and horizontal scopes of BIM, CIM and GeoCIM (Geo City Information Model, 

Schokker et al., 2017). 

Re-use of subsurface data will reduce risk and unforeseen costs as well as increase the 
resilience of the urban development. There are many approaches and tools to implement 
subsurface data into planning tools (Figure 8; Schokker et al., 2017).  

 
Figure 8: Geo City Information Model (GeoCIM) implementing the natural environment into the built 

environment by including geological data into construction and planning models. Illustration: 
British Geological Survey. 
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3.2 The Sub-Urban toolbox 
Following the city case studies (van der Meulen, 2016) a toolbox is developed. It comprise a 
fit-for-purpose suite of recommended methodologies, good practice, guidance, and case 
studies to enable the free flow of key subsurface data and knowledge, and can be delivered 
to all those engaged in subsurface issues to enable improved urban planning and 
sustainable development. It is a free access source of knowledge, relevant to the needs of 
both researchers (e.g. Geological Survey Organizations) and urban policy- and decision-
makers1.  

Figure 9: The Sub-Urban TOOLBOX is an open access web platform that gives check list of what to 
consider when planning in the subsurface, tips to where data is accessible and how to use the 

data.  

To make it easy to navigate through the Toolbox we make use of a metaphor: a bike. In this 
metaphor our knowledge of urban planning is represented by the front wheel and the 
knowledge of the subsurface is represented by the back wheel. Using this knowledge, 
translating it into workflows is represented by the crank. Via the crank the bike is put into 
motion. And the decision-makers, addressing the city needs, sit on the saddle: they decide 
when the bike moves and in which direction. This bike concept divides the Toolbox into 
sections or topics. Within the Toolbox you can find 'highlights' like good practices and best 
efforts as well as gaps in our knowledge. 

1Toolbox is accessible from :http://sub-urban.squarespace.com/toolbox-1/ or 
https://rotterdam.maps.arcgis.com/apps/MapJournal/index.html?appid=5f495157aae84a2780b5e7d87
dcd66f2 
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Figure 10: The bike metaphor for the Sub-Urban TOOLBOX. 

 

4 Awareness of potential in using the subsurface in urban planning 
The main challenges that became evident during the four years of knowledge sharing is that 
i) lack of or not specific enough laws and legislation, especially regarding data ownership and 
sharing of data, are hindering re-use and cost efficiency of data. ii) Communication across 
disciplines is challenging, and a common language for common understanding is a necessity 
(Campbell et al., 2017). Even if similar words are used, they often have different definition, 
meaning, within different fields. An example, the word ³subsurface´ has a different definition 
for a city planner than a subsurface expert. iii) For a planner and the planning process there 
is also the necessity of the right information at the right time and in the correct format / 
context. This is seldom in focus for the specialist who does not work with the planning 
process (Mielby et al., 2016).  
 
One of the aims of this work is rising awareness of the subsurface, changing the concept that 
the subsurface is still in mind even if it is out of sight (Venvik et al., 2018): 
Some Pitfalls to collective urban subsurface planning: 

x Lack of dialogue between parties involved 
x Lack of municipal and state subsurface policies and legislation 
x Low awareness of subsurface assets and challenges 
x Inadequate tools to make relevant information and data accessible 

 
Some Pathways to collective urban subsurface planning include: 

x Maintaining trust between parties 
x Develop a simple common language (mutual understanding) 
x Early coordination during planning and construction phases 
x Understanding of responsibilities  
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Multi-dwelling home lifestyle and climate change 

Xue, Jin; Næss, Petter; Steffansen, Rasmus; Stefansdottir, Harpa; Richardson, Tim, ÅS, Norway 

ABSTRACT: 

Cultural heritage sites in northern Norway are manifests of a lifestyle long-lost to industrialization 
and centralization. Often located between fjords and mountains, many of the sites, such as the 
fisherman villages in Lofoten and Sjøgata in Mosjøen, consist of wooden buildings that date back 
to the 18th and 19th century. The buildings are well-kept as they are still in use by the locals; they 
also serve as important identity markers for the people living in the areas as well as being beloved 
tourist attractions. The last couple of years climate change has begun to show its presence more 
than ever in the northern parts of Norway. Heavy rain and unstable winters lead more often to 
floods, avalanches, and landslides, and the cultural heritage sites that previously were resilient and 
withstanding are now vulnerable.  

In the city of Mosjøen in Vefsn municipality urban planners are trying to develop a new zoning plan 
for the cultural heritage area Sjøgata. The zoning plan should also function as an adaptive strategy 
to climate changes so that the historical environment of Sjøgata can be kept for the future. The 
highest climate risks to Sjøgata are flooding, a rise in the sea level and avalanches, one of the 
consequences of this is that insurance companies refuse to offer home insurances due of the risk 
of damage.  

The challenge for the urban planners is how to plan for landslides, avalanches and floods, and how 
to safeguard the historical buildings when this happens. As a part of the work with the zoning plan, 
the planning department in Vefsn has looked at the possibility to alter the landscape by raising the 
wooden buildings as well as the terrain up to the future expected sea level. The department also 
tried to find out if the zoning plan could allow new ways of anchoring and detaching buildings from 
WKH�IRXQGDWLRQV�VR�WKDW�WKH�EXLOGLQJV�FRXOG�³IORDW´�ERWK�RQ�ZDWHU�DQG�DYDODQFKHV�ZLWKRXW�EHLQJ�WRR�
damaged. 

The new zoning plan for Sjøgata is still is a work in progress. There are several issues due to 
climate changes that have to be solved in order to complete the plan and whether the strategy will 
work is yet to be seen.  

It is certain that urban planners in northern Norway need more knowledge and research on adaptive 
strategies to handle climate changes so that the cultural heritage can serve as identity markers, 
tourist attractions, and homes for another 100 years.  
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 New York CityǦ Environmental Review & Planning for a Sustainable 
Future 

Ingrid YOUNG, NYC Mayor’s Office of Environmental Coordination, New York City, USA 

Synopsis:  

New York City’s environmental review and planning are key to creating a sustainable and 
resilient city. The environmental review process facilitates how our city can appropriately adapt 
proposed developments to the planet’s changing climate. Planning with an environmental 
review emphasis should function by shaping future development to optimally serve this vast 
community with an adaptable, sustainable and secure city. 

 
Introduction 

New York City, with its five distinct boroughs/neighborhoods totaling approximately 304 square 
miles (489 km) is large urban mecca. From a planner’s perspective, one can imagine that 
maintaining a vast geographical area with a diverse population (approximately 8.6 million as of 
2017) comes with immense challenges. City agencies, including the Planning Department, 
Department of Environmental Protection and several branches within the Mayor’s Office have a 
great deal of responsibility to usher projects and policies which focus on creating sustainable, 
resilient, enduring growth while reducing emissions, decreasing waste and inefficiency and 
preserving natural resources. 

1. The Roll of Mayor’s Office of Environmental Coordination (MOEC) 

Within NYC government the Mayor’s Office of Environmental Coordination (MOEC) was 
established under the New York City Charter (1989 revision). The agency’s role is to assist all 
City agencies in carrying out and fulfilling their environmental review responsibilities. We are an 
advisory body who provides guidance and technical expertise on environmental procedures and 
progressing standards.  In addition to serving as a liaison to federal, state, and city coordination 
we also maintain the entire digital catalog of city led environmental reviews. 

MOEC and the New York City Planning Department have a partnership in our roles related to 
environmental review. Both agencies perform environmental reviews according to the City 
Environmental Quality Review (CEQR) guidance. CEQR is governed by a combination of state 
and city laws and regulations that specify the various components and procedures under which 
reviews are conducted. 

The following section provides a brief history of the Federal, State and City legislation relative to 
environmental policy. The evolution of New York City’s environmental review framework is 
evidenced by the series of legislative policies which unfold within larger and more varied 
municipal agencies. 
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2. Creation of Environmental Laws and Guidance

National Environmental Policy Act (NEPA)  

The National Environmental Policy Act was established in 1970. The development of this 
policy can be attributed to increased public appreciation and concern for the environment 
that developed during the 1960’s amid increased industrialization and pollution across the 
United States. The original intent of Congress in the creation of this policy was to 
“encourage productive and enjoyable harmony between man and his environment; to 
promote efforts which will prevent or eliminate damage to the environment and biosphere 
and stimulate the health and welfare of man; to enrich the understanding of the ecological 
systems and natural resources important to the Nation; and to establish a Council on 
Environmental Quality.” (NEPA,1970). A significant outcome of this policy established the 
requirement that all federal agencies prepare environmental assessments (EAs) and 
environmental impact statements (EISs). Shortly after implementation of the Act and in the 
decades to follow many countries around the world utilized the NEPA model to enact their 
own policies. 

Beginning in June 2018 the Council of Environmental Quality (CEQ) issued a request to 
take comments on updating the NEPA Guidance. This is a unique opportunity to for cities, 
states and individual citizens to provide specific recommendations regarding new additions, 
deletions, or modifications to the text of our current NEPA regulations. Perhaps within the 
coming year we can anticipate an amended NEPA document which considers the 
importance of factoring in measures for sustainability with regard to climate change 
language and guidance.  

New York State Environmental Quality Review Act (SEQR)  

The New York State Environmental Quality Review Act (SEQR) is the New York statute 
which became law on August 1975. SEQR is the model which provides guidance to develop 
regulations to guide New York State and local government agencies in the implementation 
of environmental reviews. SEQR was intended to change government decision making by 
requiring agencies to balance the environmental impacts with social and economic factors 
when deciding to approve or undertake new development. 

New York State Department of Environmental Conservation (DEC) recently adopted 
amendments to SEQRA regulations to streamline and incorporate additional transparency to 
this permitting process. These changes will take effect starting January 2019. Most relevant 
to resiliency and sustainability these amendments encourage sustainable development 
through green infrastructure, incentives for the private sector to install small to medium scale 
solar arrays, and continued commitment of government implementation of renewable energy 
sources (DEC, 2018). 

     New York City Environmental Quality Review (CEQR) 

  In 1973 the City established Executive Order No. 87 which directed that all major projects 
need to assess environmental impacts. By 1977 the City had formally developed its own 
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City Environmental Quality Review (CEQR) process and centralized primary agencies (City 
Planning) to lead the environmental review functions. In order to expedite review functions 
and ensure consistency with applicable laws, the City issued an Executive Order by the 
Mayor to institute a new office of oversight- the Mayor’s Office of Environmental 
Coordination (MOEC).   

New York City’s Environmental Quality Review (CEQR) is our city’s process for 
implementing and conducting an environmental review for proposed actions associated with 
new development. The CEQR process requires that agencies identify, analyze and disclose 
the potential environmental impacts of a proposed project before city approvals are 
considered. The 2014 CEQR Technical Manual is the guidance document which provides 
recommendations for specific protections or safety measures regarding development.  This 
manual covers some 20 technical areas for analysis, as outlined in the following section. 

MOEC staff are currently undertaking an extensive outreach with City agencies to address 
pertinent concerns shared by all city stakeholders in order to update the 2014 edition of the 
CEQR Technical Manual. These updates will most certainly have a central focus on 
incorporating resiliency strategies, and fine tuning climate related guidelines. 

3.0  CEQR Process  

The City level environmental review process requires the involvement of multiple New York 
City agencies and a high level of coordination. The average environmental review of an EAS 
or EIS will evaluate multiple technical analysis areas, approximately 20 technical areas. 
Among these CEQR analysis areas are: Land Use, Air Quality, Water and Sewer 
Infrastructure, Transportation, Noise, Public Health, Community Facilities, Socioeconomic 
Conditions, Hazardous Materials and several others. The thorough analysis of these 
environmental reviews requires the input and involvement of technical experts from different 
city or state agencies. 

It should be noted that not all proposed development or proposed legislative measures are 
subject to CEQR analysis and City Planning Approvals.   

There are several stages that unfold when a project begins CEQR environmental review. 
These are outlined below and graphically portrayed in the flow chart in Figure 3.0. 

Step 1. A project is introduced, the proposed Actions requiring regulatory approval are identified 
and any involved City or State agencies are identified for coordination. 

Step 2. The proposed Actions required are classified into a “Unlisted” or “Type I” CEQR 
category. 

Step 3. An EAS is prepared. Answering specific project related questions within the EAS form 
will identify what technical areas are required for analysis. 

Step 4. The completed EAS is reviewed by an expert city agency(s). 
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Step 5. A Determination of Significance is issued. This issuance will identify if the proposed 
actions result in No Significant Adverse Impacts or Significant Adverse Impacts are possible. 

Step 6. If the project is determined to pose No Significant Adverse Impacts, then the 
Environmental Review process conducted by the City is complete. If the project is determined to 
pose potential Significant Adverse Impacts, then Project will require the submission of detailed 
analysis under the Environmental Impact Statement (EIS). 

Step 7. With a project requiring more detailed levels of analysis under an EIS, a public 
involvement period is incorporated into the review, known as a Scoping or Public Hearing. The 
public are invited to submit comments on the project related to any sections of the environmental 
analysis. 

Step 8. The revised EIS will reflect responses to the public comments and address any potential 
areas requiring further analysis. The EIS will continue to be reviewed by the expert technical 
agencies. 

Step 9. Once the City agencies reviewing the EIS are satisfied with the completed analysis and 
any technical detailed studies have identified proposed mitigation for potential impacts resulting 
from the project the Application will be presented before the City Planning Commission and later 
to the City Council for a vote. 

Step 10. Should the Planning Commission and City Council vote yes on the project then the 
Environmental Review process conducted by the City will be complete. Should a no vote be 
issued by either body, then the EIS will undergo further modifications and additional analysis. 

Figure 3.0 CEQR Process Flow Chart  

4. New York Commitments Toward Resiliency and a Sustainability Future

     Climate Change 

It is apparent for many coastal cities, New York included (with 580 miles of coastline), that 
our existing and future coastal development depends on the thoughtful, informed 
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collaboration of multiple communities and even neighboring countries. Resolving methods 
for effectively securing coastal communities can be approached on a regional scale. The 
work of the United Nations Office for Disaster Risk Reduction developed a “Regional Action 
Plan for the Americas” to target priorities for action relative to developing public policy 
around disaster risk reduction (Waddington, 2018). Considering policy level applicable to all 
coastal areas spanning North and South America is setting an immense standard. 
However, with climate change acting as an existential threat to all cities and countries 
(factoring the steady sea level rise resulting from climate change), it seems an efficient 
method for addressing a contiguous area. 

Responding to recent studies conducted under the World Meteorological Organization 
(WMO), the World Bank and the International Energy Agency which corroborate the 
relentless pace of climate change, the UN Secretary General António Guterres issued a 
global call to action to proceed with political decision making and financing to cut global 
emissions.  

Sustainability 

In 2017 New York State passed the Climate and Community Protection Act. At that time it 
was a very progressive state level climate and equity policy, which gained traction, after 
being passed by the state Assembly last spring. The bill set a mandate of 50 percent 
renewable energy by 2030 and 100 percent renewable energy in New York by 2050, with 40 
percent of investment (whether through carbon pricing or other avenues) targeted for 
environmentally vulnerable low-income communities (McGhee & Reich, 2016). In response 
to our current White House administration announcing the forthcoming United States 
withdrawal from the Paris Climate Agreement, NYC’s Mayor de Blasio signed an Executive 
Order committing the City the principles of the Paris Agreement.   

On a local level, in 2006 New York City passed the Climate Protection Act. This Act set a 
mandate of 30 percent reduction in citywide emissions by 2030 and 80 percent reduction in 
citywide emissions by 2050. Applicable policies and programs specifically how to fulfill these 
emission reductions are outlined in former Mayor Michael Bloomberg’s 2007 initiative 
“PlaNYC”. The goal of this plan was to focus on better adapting to climate change, 
conserving city resources, and the reduction of the carbon footprint. Furthering the 
commitments within PlanNYC, our current Mayor Bill deBlasio introduced “OneNYC” in 2015 
which sets forth goals of growth, equity, sustainability and resiliency. The OneNYC plan also 
provides “New York City’s Roadmap to 80X50” which outlines specific steps toward 
achieving the ambitious GHG reduction target (MOS, 2018). 

Resiliency 

For city planning and associated environmental review, a common sense approach would 
involve preparing resiliency measures which factor in anticipated climate change risks. The 
New York City’s Waterfront Revitalization Program (WRP), is a division within City Planning. 
Key to their role within planning and environmental review is their list of waterfront policies 
addressing the City’s varied coastal conditions. 
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Primary goals of the WRP’s policies include: 

x development of waterfront planning and preservation while ensuring consistency
with long term city and state waterfront goals,

x minimizing potential conflicts from proposed development while maximizing the
benefits derived from economic development, environmental conservation and
public use of the waterfront

Significant changes addressed in their 2017 Report “NYC Waterfront Revitalization Program 
Climate Change Adaptation Guidance”, include sea level rise projections, flood damage 
reduction elements, adaptive measures for flood design and policies to promote climate resilient 
designs (NYC Planning, 2017). 

As previously mentioned OneNYC is the City’s current strategic plan for inclusive growth and 
climate action. It is also the first resilience strategy released by any city in partnership with 100 
Resilient Cities, pioneered by the Rockefeller Foundation. 100 Resilient Cities (100RC) is a 
nonprofit organization established in 2013, dedicated to incorporating resilience planning into 
multiple aspects of city growth.  

100RC aims to: 1) Facilitate individual cities in becoming more resilient, establishment of a 
      Chief Resiliency Officer.  

2) Support of a global practice of collaboration among governments, NGOs, the
private sector, and individual citizens.

3) Increased sustainability through shared resiliency strategies.

Resiliency planning includes communities examining their land-use and construction policies in 
order to avoid rebuilding in harm’s way. Governments can incentivize adoption and enforcement 
of building codes which account for extreme weather scenarios and climate impacts. 
Additionally, the private sector can incorporate climate risk into insurance policies and 
incentivize communities for factoring in mitigation (De Souza, 2018). A focus on resiliency 
planning should ultimately reduce the need for emergency response to increased severe storm 
incidents and impending sea level rise. While incorporating for extreme conditions in resiliency 
planning, communities can reduce recovery costs as well as property and infrastructure 
damages. 

In support of New York City’s goal to reach an 80% reduction of GHG’s by 2050, multiple levels 
of programmatic changes with respect to sustainability have been initiated.  

The list below highlights several programs and steps that have been taken to meet our goal of 
becoming a more sustainable and resilient city.  

• Community Retrofit NYC- a program for reducing emissions (GHG) in small buildings.
Achieved through the elimination of steam heating systems and the conversion to heat
pump systems (Gentric, 2018)
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• NYC Clean Fleet- The goal of incorporating 2000 electric vehicles (EV) into the City’s 
vehicle fleet. This includes partnering with local utility providers for the installation of over 
100 EV chargers citywide. 

• Bills proposed for banning straws and plastic bags, currently instituted by many 
countries to completely remove or tax the consumption of single use plastic products. 

• GreenNYC- Program that provides steps for reducing energy use (both for home & 
work), eliminating unnecessary consumer waste (providing alternatives to single-use 
disposable products) and living a sustainable lifestyle (transportation choices, product 
selection- non-toxics, reduced packaging, and composting.  

• NYC greatly encourages and supports City Employees to utilize water refilling stations 
in all City/Federal buildings and discourages the purchase of bottle water and drinks. 
Sustainable/reusable decanters are provided.  

• NYC CoolRoofs- City initiative for installing energy-saving reflective rooftops.  

x Zero Waste- Program geared toward reducing New York City’s trash and refuse 
contributions to landfills. Target aims to have zero trash by 2030.  

x Resiliency Legislation – Department of Buildings codes which address building 
moving or raising to secure the lowest above-grade floor property outside of flood 
zones. 

• NYC Green Infrastructure Program- Program includes rooftops retrofits with 
vegetation or rainwater retention/catchment, reduction of storm-water runoff with 
installation of bioswales and rain garden planting. 

• City Divestment of Funds- New York has proposed to divest from fossil fuel reserve 
owner companies- This represents upwards of $5 billion in investments. The City’s 
commitment is among a vastly growing assembly of municipalities, states, countries and 
corporations to send a worldwide message that their obligations under the Paris 
Agreement can be fulfilled with the refusal to financially sustain the fossil fuel industry 
(Paddison, 2018). Approximate total in divested fossil fuels investments has reached 5 
Trillion Dollars worldwide (Fossil Free, 2018).  

5. Conclusion 
 
Presently the sustainability and resiliency initiatives mentioned in this paper have been 
steps New York City and any city can take in order to reduce a community’s vulnerability 
to climate change impacts. These initiatives also effectively utilize or conserve resources 
while reducing waste. With a robust administrative framework incorporating 
environmental review it’s feasible to address the complex evolving nature of social and 
economic impacts resulting from climate change. The range of analysis incorporated into 
environmental review on a city, state and federal level is a significant component for 
guiding future development in creating sustainable and healthier communities. 
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µ8QGHUJURXQG�VSDFHV�XQYHLOHG��SODQQLQJ�DQG�FUHDWLQJ�WKH�FLWLHV�RI�WKH�IXWXUH¶�SXEOLVKHG�LQ�0DUFK�
������ (OL]DEHWK� 5H\QROGV� ZURWH� WKH� ERRN� µ8QGHUJURXQG� XUEDQLVP¶� ZKLFK� ZLOO� EH� SXEOLVKHG� LQ�
1RYHPEHU� ������ ,Q� WKH� LQWURGXFWLRQ�� ZH� ZLOO� ORRN� DW� SRSXODU� XVHV� UDQJLQJ� IURP� XQGHUJURXQG�
DJULFXOWXUH�WR�UHFUHDWLRQDO�XVHV��$IWHU�LQWURGXFWLRQV�E\�WKH�DXWKRUV��ZH�ZRXOG�OLNH�WR�WXUQ�WKH�VHVVLRQ�
LQWR� D� ZRUNVKRS� ZLWK� WKH� DXGLHQFH� DQG� WKH� DXWKRUV� DV� ZHOO� DV� UHSUHVHQWDWLYHV� IURP� WKH� ORFDO�
PXQLFLSDOLW\��WKH�UHDO�HVWDWH�GHSDUWPHQW�RI�WKH�0LQLVWU\�RI�'HIHQVH��WKH�ORFDO�DYLDWLRQ�PXVHXP��DQG�
WKH�DLUSRUW�DXWKRULW\�ZLOO�ORRN�DW�SRVVLELOLWLHV�WR�UHSXUSRVH�WKHVH�XQGHUJURXQG�VSDFHV��)RU�DGGLWLRQDO�
LQVSLUDWLRQ��WKLV�VHVVLRQ�ZLOO�EH�KHOG�DW�HLWKHU�WKH�XQGHUJURXQG�1$72�EDVH�LQ�%RG¡�RU�LQ�RQH�RI�WKH�
PDQ\�FROG�ZDU�VKHOWHUV��7KH�RXWFRPH�ZLOO�EH�D�UHSRUW�WR�EH�SUHVHQWHG�WR�WKH�ORFDO�UHSUHVHQWDWLYHV�
DW� D� ODWHU� GDWH�� $OVR�� WKH� HYHQW� ZLOO� EH� WKH� NLFN�RII� RI� D� QHZ� ,62&$53� JURXS� RQ� XQGHUJURXQG�
XUEDQLVP��%HFDXVH�RI�WKH�VSHFLILF�ORFDWLRQ�ZKHUH�WKH�ZRUNVKRS�ZLOO�EH�KHOG��WKH�PD[LPXP�VL]H�LQ�
WHUP�RI�SDUWLFLSDQWV�ZLOO�EH����SHRSOH�H[FOXGLQJ�WKH�VHVVLRQ�PRGHUDWRUV�DQG�ORFDO�UHSUHVHQWDWLYHV� �
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Climate risks and urban drainage: A case of the National Capital 
Territory (NCT) of Delhi 
0DKDN�$*5$:$/��8UEDQ�3ODQQHU��&RUUHVSRQGHQW±�,62&$53��,QWHUQDWLRQDO�6RFLHW\�RI�&LW\�
DQG�5HJLRQDO�3ODQQHUV���5HYLHZ��PDKDNDJUDZDO����#JPDLO�FRP�������������������,QGLD��
&LWLHV�DUH�YLFWLPV�DV�ZHOO�DV�D�SULPDU\�UHDVRQ�IRU�FOLPDWH�FKDQJH��7KH\�DFFRXQW�IRU�RYHU�����
RI� JOREDO� JUHHQKRXVH�JDV� HPLVVLRQV� DQG� VKHOWHU� RYHU� ����RI� WKH�JOREDO� SRSXODWLRQ� �,3&&�
�������7KH�SDSHU�LV�DQ�DWWHPSW�WR�KLJKOLJKW�WKH�LQWHUSOD\�RI�XUEDQLVDWLRQ��QDWXUDO�HQYLURQPHQW�
DQG� FOLPDWH� YDULDELOLW\� IRU� WKH� 1DWLRQDO� &DSLWDO� 7HUULWRU\� �1&7�� RI� 'HOKL�� SDUWLFXODUO\� WKHLU�
LPSOLFDWLRQ�RQ�WKH�FLW\¶V�PRELOLW\��:LWK�WKH�KHOS�RI�DHULDO�LPDJHU\�DQG�PHWHRURORJLFDO�GDWD��WKH�
VWXG\� LV� JURXQGHG� LQ� GHWDLOHG� VSDWLDO�WHPSRUDO� HPSLULFDO� DQDO\VLV� FRQGXFWHG� DW�PDFUR� DQG�
PLFUR�OHYHOV�IRU�WKH�SHULRG�RI������WR���������
(PSLULFDO�DQDO\VLV�DW�PDFUR�OHYHO�QRWHV� WKDW�GXULQJ�����������'HOKL� ORVW����KHFWDUHV�RI� LWV�
YHJHWDWLYH�FRYHU����KHFWDUHV�RI�ZDWHU�ERGLHV�DQG������KHFWDUHV�RI�IORRG�SODLQV�IRU�HYHU\�����
KHFWDUH�LQFUHDVH�RI�EXLOW�XS�DUHD��6LPXOWDQHRXVO\��VXUIDFH�UXQ�RII� LQFUHDVHG���WLPHV�OHDGLQJ�
WR� LQFUHDVHG� IORRGLQJ�� WUDYHO� WLPH�DQG� URDG� OHQJWK�XQGHU�ZDWHU��7KH�FRUUHODWLRQ�PRGHO� EXLOW�
IURP�WKLV�DQDO\VLV�IRUHFDVWV�FLW\�IORRGLQJ�WR�LQFUHDVH�PRUH�WKDQ�����E\������ZLWK�����RI�FLW\�
OLPLWV�EHFRPLQJ�D�FRQFUHWH�MXQJOH��WKHUHE\��LQFUHDVLQJ�WUDYHO�WLPH�E\����PLQXWHV�DQG�FORJJHG�
URDG�OHQJWK�WR����NLORPHWUHV��IURP�XUEDQ�IORRGLQJ��0LFUR�OHYHO�DQDO\VLV�RI�WKH�PRVW�YXOQHUDEOH�
SRSXODWLRQ��LQFOXGLQJ�����YLOODJHV�ZLWK�RYHU�����������LQKDELWDQWV��LQGLFDWHV�LQFUHDVHG�ORVVHV�
IURP�IORRGLQJ��EXUGHQLQJ� WKH�VWDWH�H[FKHTXHU�ZLWK�RYHU������PLOOLRQ� ,15� >a����PLOOLRQ�86'@�
DQQXDOO\�
7KLV� LQWHUSOD\� WKHUHIRUH� KDV�PXOWL�GLPHQVLRQDO� LPSOLFDWLRQV� RQ� XUEDQ�PRELOLW\� DQG�PDNHV� LW�
LPSHUDWLYH�IRU�D� OLYHDEOH�XUEDQ�IXWXUH�WR�FRQFHLYH� WKH�FLW\� LQ�D�KROLVWLF�IUDPHZRUN�RI�FOLPDWH�
UHVLOLHQFH��JXLGHG�E\�SROLFLHV�RI�ODQG�XVH�ODQG�FRYHU�DQG�WUDQVSRUW�SODQQLQJ����
Keywords: Urban Development Pattern, Urban Flood, Travel Time, Inundation, Affected 
Population and Area 
1. INTRODUCTION
&OLPDWH�FKDQJH�LV�D�JOREDO�SKHQRPHQRQ�DQG�YDULDELOLW\�RI�FOLPDWH�RYHU�GHFDGHV�LV�DWWULEXWHG��
GLUHFWO\� RU� LQGLUHFWO\�� WR� KXPDQ� DFWLYLW\� ZKLFK� DOWHUV� WKH� FRPSRVLWLRQ� RI� WKH� DWPRVSKHUH��
WKHUHE\� FRQWULEXWLQJ� WR� QDWXUDO� FOLPDWH� YDULDELOLW\� REVHUYHG� RYHU� FRPSDUDEOH� WLPH� SHULRGV��
(PHUJLQJ�WUHQGV�RI�FOLPDWH�FKDQJH�LQGLFDWH�D�JOREDO�ULVH�LQ�KXPDQ�LQGXFHG�ZDUPLQJ��KLJKHU�
WKDQ�WKH�QDWXUDO�ZDUPLQJ�RI� WKH�HDUWK�ZKLFK�ZLOO�FRQWLQXH�WR� LQFUHDVH�DW�D�PXFK�PRUH�UDSLG�
UDWH��7KH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH������UHSRUW��,3&&�)LIWK�$VVHVVPHQW�
5HSRUW��������KLJKOLJKWV�WKDW�ZKLOH�JOREDO�SRSXODWLRQ�JUHZ�IURP���ELOOLRQ�WR���ELOOLRQ��D����SHU�
FHQW� LQFUHDVH� VLQFH� ������ JUHHQKRXVH� JDV� HPLVVLRQV� LQFUHDVHG� E\� ��� SHU� FHQW�� ZLWK� DQ�
DQQXDO�LQFUHDVH�RI�����SHU�FHQW�LQ�WKH�ODVW�GHFDGH�DORQH���
7KH� 3DULV� &OLPDWH� $JUHHPHQW� ����� VXSSRUWV� WKH� FDXVH� RI� FOLPDWH� FKDQJH�PLWLJDWLRQ� DQG�
VKLIWV�LW�IURP�D�JOREDO�VFDOH�LVVXH�WR�RQH�RI�GHYHORSPHQW�DW�WKH�XUEDQ�VFDOH��7KLV�LV�QRW�D�QHZ�
ILQGLQJ��,Q�������XUEDQ�GHYHORSPHQW�EHFDPH�FHQWUDO�WR�WKH�LQWHUQDWLRQDO�GLVFRXUVH�RQ�FOLPDWH�
FKDQJH��ZKHQ�JOREDO�XUEDQ�SRSXODWLRQ�LQFUHDVHG�E\����SHU�FHQW�ZKLOH�WRWDO�*+*�HPLVVLRQV�
LQFUHDVHG� E\� ��� SHU� FHQW�� )RXU� FDVHV� IRU� WKLV� VLWXDWLRQ�ZHUH� LGHQWLILHG�� ODQG� XVH� DQG� ODQG�
FRYHU�FKDQJH�� WUDQVSRUWDWLRQ��EXLOGLQJ�FRQVWUXFWLRQ��DQG�SROOXWLRQ�UHODWHG� WR� LQGXVWU\��7KHVH�
IRXU�FDWHJRULHV�RI�DFWLYLWLHV�FRLQFLGH�ZLWK�DUHDV� DIIHFWHG�E\� WKH� UROH�RI�XUEDQ�SODQQHUV�DQG�
XUEDQ�SODQQLQJ�LQ�WHUPV�RI�SODQQHG�GHYHORSPHQW��DGDSWLQJ�WR�FOLPDWH�FKDQJH�DQG�PLWLJDWLQJ�
IXWXUH�ULVNV��(VVHQWLDOO\��FLWLHV�DQG�FOLPDWH�FKDQJH�DUH�LQWHUWZLQHG�DQG�XUEDQ�SODQQLQJ�SOD\V�D�
YLWDO�UROH�LQ�WKLV�HTXDWLRQ����
��������DOVR�VDZ�WKH�SXEOLFDWLRQ�RI�D�WUHPHQGRXV�DPRXQW�RI�OLWHUDWXUH�DQG�UHVHDUFK�RQ�FLWLHV�
DQG�FOLPDWH� FKDQJH�� ,Q� ,QGLD�D�SOHWKRUD�RI� UHVHDUFK�KDV�EHHQ�SURGXFHG�ZKLFK�VWXGLHV� WKH�
LPSDFWV�RI�FOLPDWH�FKDQJH��WKH�VSDWLDO�GLVWULEXWLRQ�RI�JUHHQKRXVH�JDV�HPLVVLRQV��DQG�XUEDQ�
GUDLQDJH�LQ�UHODWLRQ�WR�FKDQJLQJ�LQWHQVLWLHV�RI�SUHFLSLWDWLRQ��+RZHYHU��RQO\�D�IHZ�WU\�WR�WKLQN�
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EH\RQG�WKHVH�WRSLFV�DQG�DVVHVV�FOLPDWH�FKDQJH�LQ�WHUPV�RI�XUEDQ�GHYHORSPHQW�SDWWHUQV��7KH�
QHHG� WR� VWXG\� FOLPDWH� FKDQJH� DQG� WKH� LPSDFW� RI� XUEDQ� GHYHORSPHQW� RQ� FOLPDWH� FKDQJH�
EHFRPHV�PRUH�LPSRUWDQW�WRGD\�VLQFH�FLWLHV�FRYHU�OHVV�WKDQ���SHU�FHQW�RI�WKH�HDUWK¶V�VXUIDFH
EXW� FRQWULEXWH� RYHU� ��� SHU� FHQW� RI� *+*� HPLVVLRQV� DQG� DFFRXQW� IRU� ��� SHU� FHQW� RI� JOREDO�
HQHUJ\�FRQVXPSWLRQ��81�+DELWDW���������0RUHRYHU��WKLV�WUHQG�RI�XUEDQ�JURZWK�LV�IRUHFDVW�WR�
FRQWLQXH�DV�UXUDO�SRSXODWLRQ�GHFOLQH���
7KLV� SDSHU� LV� DQ� DFFRXQW� RI� D� VWXG\� RI� FOLPDWH� FKDQJH� DQG� LWV� UHODWLRQVKLS� ZLWK� XUEDQ�
GHYHORSPHQW� DQG� XUEDQ�PRELOLW\� LQ�'HOKL� GXULQJ� WKH� SHULRG� RI� ����� WR� ������ZLWK� ��������
PDUNLQJ� WKH� GHFDGH� RI� HFRQRPLF� UHIRUPV� DQG� WKH� SRVW�$VLDG� JDPHV� FRQVWUXFWLRQ� ERRP��
ZKLOH�����������PDUNV�ULSSOHV�RI�FRQVWUXFWLRQ�ERRP�IRU�WKH�&RPPRQZHDOWK�JDPHV�DQG�WKH�
QRWLILFDWLRQ� RI� WKH�0DVWHU�3ODQ� IRU�'HOKL�������(PSLULFDO� DQDO\VLV� LV� FRQGXFWHG� IRU� WKH� IRXU�
WLPH�SHULRGV�������������������DQG������XVLQJ�WZR�SULPH�VHFRQGDU\�VRXUFHV��ZKLFK�LQFOXGH�
PHWHRURORJLFDO� GDWD� IURP� WKH� ,QGLDQ� 0HWHRURORJLFDO� 'HSDUWPHQW� DQG� UDZ� DHULDO� /DQG6DW�
LPDJHULHV�IURP�WKH�RQOLQH�SRUWDO�RI�WKH�8QLWHG�6WDWHV�*HRORJLFDO�6XUYH\��*OREDO�/DQG�&RYHU�
)DFLOLW\� DQG� %KXYDQ� ,QGLD�� *,6� PRGHOOLQJ� DQG� DQDO\VLV� RI� DHULDO� LPDJHULHV� LQ� UHODWLRQ� WR�
VWDWLVWLFDO�GDWD�LQGLFDWH�D�WUHQG�RI�KXPDQ�LQGXFHG�FOLPDWH�YDULDELOLW\�IRU�WKH�FLW\���
7KH� SDSHU� LV� VWUXFWXUHG� LQWR� WKUHH� EURDG� VHFWLRQV�� ,Q� WKH� ILUVW� VHFWLRQ�� 'HOKL
V� XUEDQ�
GHYHORSPHQW�WUHQG�LV�GHVFULEHG�LQ�WHUPV�RI�LQFUHDVH�RI�EXLOW�XS�DUHDV�DQG�ORVV�RI�KHDW�VLQNV��
,Q�WKH�VHFRQG�VHFWLRQ��FOLPDWH�FKDQJH�LV�DVVHVVHG�LQ�WHUPV�RI�QDWXUDO�FOLPDWH�YDULDELOLW\�DQG�
UHIOHFWHG�WKURXJK�SUHFLSLWDWLRQ�YDULDEOHV��7KH�WKLUG�VHFWLRQ�DVVHVVHV�WKH�LPSOLFDWLRQV�RI�XUEDQ�
GHYHORSPHQW�DQG�FOLPDWH�FKDQJH�RQ�PRELOLW\�SDWWHUQV�RI� WKH�FLW\��7KH�IRXUWK�VHFWLRQ�VFDOHV�
GRZQ�WKH�DVVHVVPHQW�WR�PLFUR�OHYHO�DQG�H[DPLQHV�LPSOLFDWLRQV�RQ�WKH�YXOQHUDEOH�SRSXODWLRQ�
RI� WKH�FLW\�� ,Q�SDUWLFXODU��DQ�HPSLULFDO�DQDO\VLV�EDVHG�RQ�SULPDU\�VXUYH\V�DQG�VXSSRUWHG�E\�
VHFRQGDU\�PHWHRURORJLFDO�GDWD�LV�FRQGXFWHG�WR�DVVHVV�SK\VLFDO��VRFLDO�DQG�HFRQRPLF�LPSDFWV�
RI�FOLPDWH�FKDQJH�RQ�WKH�PRVW�YXOQHUDEOH�SRSXODWLRQ�LQ�WKH�FLW\�� LGHQWLILHG�DV�UHVLGLQJ�LQ�WKH�
YLOODJHV� ORFDWHG� LQ� WKH� IORRG� SODLQV� RI� 'HOKL�� 7KLV� LQFOXGHV� LPSOLFDWLRQV� RQ� WKHLU� PRELOLW\�
SDWWHUQV���
7KH� ODVW� VHFWLRQ� FRQFOXGHV� RQ� D� QRWH� RI� GLUH� QHHG� RI� FOLPDWH� UHVLOLHQW� XUEDQ� VWUDWHJLHV� WR�
DFKLHYH�D�VXVWDLQDEOH�XUEDQ�IXWXUH�RI�WKH�FLW\����
2. URBAN DEVELOPMENT PATTERN OF DELHI, 1986-2016
'HOKL�� FDSLWDO� FLW\� RI� ,QGLD�� LV� WHVWLPRQ\� RI� QXPHURXV� FKDQJHV� DQG� FXPXODWLYH� FKDOOHQJHV��
7KLV�VHFWLRQ�GRFXPHQWV�WKH�FKDQJHV�ZKLFK�XQGHUVFRUHV�WKH�WUHQG�RI�XUEDQ�GHYHORSPHQW� LQ�
WKH�FLW\��7KH�FKDQJH�LQ�ODQG�FRYHU�RI�'HOKL��DV�LQGLFDWHG�LQ�7DEOH����LQGLFDWHV�WKDW�DIWHU������
WKH�FLW\�VSUHDG�DURXQG�LWV�FRUH�ZLWK�LQILOO�GHYHORSPHQWV��0RUHRYHU��GHYHORSPHQWV�IURP������
�����DPRXQWHG� WR����� WLPHV� WKH�GHYHORSPHQW�RI� WKH�SUHFHGLQJ� WZR�GHFDGHV��7KLV�PD\�EH�
DWWULEXWHG�WR�WKH�UHDO�HVWDWH�JURZWK�WKDW�HPHUJHG�DIWHU�WKH�����V�$VLDG�JDPHV�DQG�HFRQRPLF�
OLEHUDOLVDWLRQ� RI� WKH� FRXQWU\¶V� HFRQRP\� LQ� ������ 6WDWLVWLFDOO\�� WKH� FLW\¶V� GHYHORSHG� DUHD�
LQFUHDVHG�IURP������SHU�FHQW�RI�WKH�RYHUDOO�FLW\�DUHD�LQ������WR������SHU�FHQW�LQ���������
Table1: Change in Land Cover of Delhi, 1986-2016 

/DQG�&RYHU�
����� ����� ����� ����� 'HFDGDO�&KDQJH�

$UHD�
�LQ�VTNP��

$UHD�
�LQ�VTNP��

$UHD�
�LQ�VTNP��

$UHD�
�LQ�VTNP��

�����
�����

�����
�����

�����
�����

7RWDO�%XLOW�8S� ������� ������ ������ ������ ����� ����� �����
)RUHVWV� ������ ������ ������ ������ ���� -3.8 ����
2WKHU�*UHHQ�DUHDV������ ����� ����� ����� ����� ���� ����
:DWHU�%RGLHV� ����� ����� ����� ����� -21.7 -16.6 -16.9
$JULFXOWXUH�/DQG� ������ ������ ������ ������ -33.2 -17.7 -28.2
:DVWHODQG� ����� ����� ����� ����� ����� -2.8 -3.2

TOTAL= 1483 1483 1483 1483 
Extracted by the author (2017) from USGS (1986, 1996, 2006 & 2016) 
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7KH� LQFUHDVHV� LQ�SRSXODWLRQ�DQG� WKH�EXLOW�XS�DUHDV� LQ� WKH�FLW\� UHVXOWHG� LQ� WKH�FRQYHUVLRQ�RI�
DJULFXOWXUDO� ILHOGV� LQWR� QRQ�DJULFXOWXUDO� XVH� OLNH� UHVLGHQWLDO�� FRPPHUFLDO� DQG� RWKHU� QRQ�
SHUPHDEOH� FRQFUHWH� 
MXQJOHV
�� 7KH� FLW\� KDV� ZLWQHVVHG� D� ULVH� LQ� LWV� GHQVLW\� DV� ZHOO�� ,W� LV�
FRQMHFWXUHG�WKDW�IRU�D�SRSXODWLRQ�LQFUHDVH�RI������PLOOLRQ�GXULQJ�WKHVH�WKUHH�GHFDGHV��WKHUH�LV�
D� FRUUHVSRQGLQJ� LQFUHDVH� LQ� GHYHORSHG� DUHD� IURP� ������� VTXDUH� NLORPHWUHV� LQ� ����� WR�
������� VTXDUH� NLORPHWUHV� LQ� ������ 7KLV� LV� IXUWKHU� DFFRPSDQLHG� E\� DQ� LQFUHDVH� RI� XUEDQ�
GHQVLW\� RI� ����� DQ� LQFUHDVH� RI� GHYHORSHG� DUHD� GHQVLW\� E\� ���� DQG� DQ� LQFUHDVH� LQ� JURVV�
UHVLGHQWLDO�GHQVLW\�E\����������
7KHVH� GHYHORSPHQWV� KDYH� HQJXOIHG� QDWXUDO� JUHHQ� DUHDV� DQG� IORRG� SODLQV� RI� WKH� FLW\�� WKXV�
GLVWXUELQJ�WKH�FLW\¶V�PLFURFOLPDWH�DQG�HFRORJLFDO�EDODQFH��%RWK�RI�WKHVH�QDWXUDO�DUHDV�VHUYH�
DV�KHDW�VLQNV��(PSLULFDO�DQDO\VLV�LQGLFDWHV�WKDW������SHU�FHQW�RI�WKH�FLW\
V�DUHD�DFWHG�DV�KHDW�
VLQNV� LQ� ����� ZKLFK� GHFOLQHG� WR� ��� SHU� FHQW� LQ� ������ ZLWK� DQ� DQQXDO� UDWH� RI� GHSOHWLRQ�
HTXLYDOHQW�WR�����SHU�FHQW��0RUHRYHU��LW� LV�REVHUYHG�WKDW�KHDW�VLQNV�DUH�GHSOHWLQJ�DW�D�PXFK�
IDVWHU�UDWH��HTXLYDOHQW�WR�����SHU�FHQW��WKDQ�WKH�UDWH�DW�ZKLFK�WKH�EXLOW�XS�DUHD�LV�LQFUHDVLQJ�
�HTXLYDOHQW� WR�����SHU�FHQW���$OVR�� LW� LV� IRXQG� WKDW� D�����KHFWDUHV� LQFUHDVH�RI�EXLOW�XS�DUHD�
FRUUHVSRQGV�WR�D� ORVV�RI����KHFWDUHV�RI�YHJHWDWLYH�KHDW�VLQNV�DQG���KHFWDUHV� ORVV�RI�ZDWHU�
EDVHG�KHDW�VLQNV� �
3. CLIMATE CHANGE OF DELHI  
7KH�FOLPDWH�RI�1&7�RI�'HOKL� LV�FDWHJRULVHG� LQWR� IRXU�VHDVRQV�E\� WKH� ,QGLDQ�0HWHRURORJLFDO�
'HSDUWPHQW��ZLQWHU��VXPPHU��PRQVRRQ�DQG�SRVW�PRQVRRQ��7KH�ZLQWHU�VHDVRQ�H[WHQGV�IURP�
'HFHPEHU�WR�)HEUXDU\��6XPPHU� LQFOXGHV�0DUFK��$SULO�DQG�0D\�ZKLOH�WKH�PRQVRRQ�VHDVRQ�
H[WHQGV� IURP� -XQH� WR� 6HSWHPEHU�� 7KH� SRVW�PRQVRRQ� VHDVRQ� LQFOXGHV� 2FWREHU� DQG�
1RYHPEHU�� 7KH� SDSHU� KRZHYHU� DVVHVVHV� WKLV� FKDQJH� LQ� FOLPDWH� IRU� 'HOKL� RQO\� WKURXJK�
SUHFLSLWDWLRQ� YDULDEOHV� XVLQJ� PHWHRURORJLFDO� GDWD� REWDLQHG� IURP� WKH� ,QGLDQ� 0HWHRURORJLFDO�
'HSDUWPHQW��1HZ�'HOKL�DQG�,UULJDWLRQ�DQG�)ORRG�&RQWURO�'HSDUWPHQW��*RYHUQPHQW�RI�1&7�RI�
'HOKL���
3.1.1 Precipitation variability   
7KH�DQQXDO�SUHFLSLWDWLRQ�YDULDELOLW\�LV�DVVHVVHG�LQ�WHUPV�RI�DQQXDO�UDLQIDOO�DQG�DQQXDO�QXPEHU�
RI� UDLQ\� GD\V� IRU� D� WLPH� IUDPH� RI� ���� \HDUV�� IURP� ����� WR� ������ 7KH� WUHQG� RI� DQQXDO�
SUHFLSLWDWLRQ� SRVW������ �DV� LQGLFDWHG� LQ� )LJXUH� ��� VKRZV� WKDW� WKH� DYHUDJH� UDLQIDOO� KDV�
LQFUHDVHG�E\�����PLOOLPHWUHV�DQG�WKDW� WKH�SHULRGV�RI�GURXJKW�KDYH�EHFRPH�ORQJHU�WKDQ�WKH�
SHULRGV�RI�KHDY\�UDLQ����

Figure 1: Change in Annual Precipitation for Delhi, 1901-2016 
Source: IMD (2016) 

$VVHVVLQJ� WKH�WUHQG� LQ� WKH�QXPEHU�RI� UDLQ\�GD\V� IRU�'HOKL� �DV� LQGLFDWHG� LQ�)LJXUH����� LQ� WKH�
VDPH�WLPH�SHULRG�VKRZV�WKDW�WKH�DYHUDJH�QXPEHU�RI�DQQXDO�UDLQ\�GD\V�KDV�LQFUHDVHG�E\���
UDLQ\�GD\V�ZKLOH�WKH�DYHUDJH�SUHFLSLWDWLRQ�SHU�UDLQ\�GD\�KDV�LQFUHDVHG�E\�����SHU�FHQW��6LQFH�
WKH�DQQXDO�SUHFLSLWDWLRQ�DQG�QXPEHU�RI�UDLQ\�GD\V�DUH� LQFUHDVLQJ��DQG�JLYHQ�WKDW�WKH�DFWXDO�
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GXUDWLRQ� RI� SUHFLSLWDWLRQ�KDV� UHGXFHG�� WKLV� UHVXOWHG� LQ� D� VKDUS� ULVH� LQ� UDLQIDOO� LQWHQVLW\� IURP�
�����PP�KRXU�LQ������WR������PP�KRXU�LQ�������WKH�ODWWHU�OHDGLQJ�WR�IORRGLQJ�RI�RYHU����SHU�
FHQW�RI�WKH�FLW\�LQ�WKUHH�KRXUV�LQ���������

Figure 2: Change in Annual Number of Rainy Days for Delhi, 1901-2016 
Source: IMD (2016) 

7KH� VHDVRQDO� SUHFLSLWDWLRQ� YDULDELOLW\� LV� DVVHVVHG� LQ� WHUPV� RI� VHDVRQDO� VKDUH� RI� DQQXDO�
SUHFLSLWDWLRQ�DQG�UDLQ\�GD\V�IRU�WKH�WLPHIUDPH������WR�������$QDO\VLV�RI�WKH�VHDVRQDO�VKDUH�
RI�DQQXDO�SUHFLSLWDWLRQ��DV�LQGLFDWHG�LQ�)LJXUH����VKRZV�D�WUHQG�RI�ZHWWHU�VXPPHUV�DQG�GULHU�
SRVW� PRQVRRQ� SHULRGV�� 5DLQIDOO� DQG� UDLQ\� GD\V� DUH� LQFUHDVLQJ� EXW� WKH� DFWXDO� GXUDWLRQ� RI�
SUHFLSLWDWLRQ�LV�UHGXFLQJ�OHDGLQJ�WR�LQFUHDVH�LQ�UDLQIDOO�LQWHQVLW\�IURP������PP�KRXU�LQ������WR�
�����PP�KRXU�LQ�������,Q���������KRXUV�RI�UDLQIDOO�DW�WKLV�LQWHQVLW\�IORRGHG�RYHU����SHU�FHQW�RI�
WKH�FLW\��EUHDNLQJ�GRZQ�WKH�FLW\¶V�PRELOLW\�DQG�OLYHOLKRRGV��

Figure 3: Seasonal share of annual precipitation for Delhi, 1901-2016 
Source: IMD (2016) 

4. Interplay of Climate Change and Urban Development with the Mobility Pattern of
NCT of Delhi- 1986-2016

4.1 Contribution of the Transportation sector in total Green House Gas (GHG) 
emissions   
7KH�LQFUHDVH�LQ�*+*�HPLVVLRQV�IRU�'HOKL�KDYH�EHHQ�DVVHVVHG�DW�WZR�OHYHOV��)LUVW��D�VSDWLDO�
GLVWULEXWLRQ�RI�*+*�HPLWWHUV�KDV�EHHQ�LGHQWLILHG�ZKLFK�LQFOXGHG�WKH�EXLOW�XS�DUHD�DV�ZHOO�DV�
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ZDVWHODQG��6HFRQG�� WKH�VHFWRUDO� FRQWULEXWLRQ�RI�*+*�HPLVVLRQV� IURP� WKH�VHFWRUV�RI�ZDVWH��
WUDQVSRUW��GRPHVWLF�DQG�LQGXVWULHV� LV�HVWLPDWHG�XVLQJ�WKH�7LHU�,,�PHWKRGRORJ\�IRUPXODWHG�E\�
WKH�LQWHUJRYHUQPHQWDO�SDQHO�RQ�&OLPDWH�&KDQJH�LQ���������
,Q�WKH�ILUVW�FDVH��LPDJHULHV�LQGLFDWH�DQ�LQFUHDVH�LQ�WKH�WRWDO�DUHD�RI�JUHHQKRXVH�JDV�HPLWWHUV��
ZKLFK� KDV� D� GLUHFW� FRUUHODWLRQ� ZLWK� WKH� GHQVLWLHV� RI� WKH� GHYHORSHG� DUHD�� 7KHLU� HPSLULFDO�
DQDO\VLV�LQGLFDWHV�WKDW�WKH�FLW\�KDG������SHU�FHQW�RI�LWV�DUHD�XQGHU�JUHHQKRXVH�JDV�HPLWWHUV�LQ�
����� ZKLFK� LQFUHDVHG� WR� ����� SHU� FHQW� LQ� ������ 7KDW� LV� DW� DQ� DQQXDO� UDWH� RI� LQFUHDVH�
HTXLYDOHQW�WR�����SHU�FHQW��ZLWK�WKH�UHVXOW�WKDW�WKH�FLW\¶V�HPLVVLRQV�DUH�LQFUHDVLQJ�UDSLGO\��7KH�
LQFUHDVH�LV�UHODWHG�WR�LQFUHDVHV�LQ�GHQVLWLHV�RI�WKH�GHYHORSHG�DUHD���
,Q� WKH� VHFRQG� FDVH�� *+*� HPLVVLRQV� IURP� WKH� VHFWRUV� RI� ZDVWH�� GRPHVWLF�� LQGXVWULHV� DQG�
WUDQVSRUWDWLRQ�ZDV�FDOFXODWHG�XVLQJ�WKH�7LHU�,,�PHWKRGRORJ\�IRUPXODWHG�E\�,3&&�LQ�������7KH�
PHWKRG� XVHV� HPLVVLRQ� IDFWRUV� IRU� HQHUJ\� FRQVXPSWLRQ� LQ� HDFK� VHFWRU�� %DVHG� RQ� WKLV��
HPLVVLRQV� IRU� 1&7� RI� 'HOKL� KDYH� EHHQ� HVWLPDWHG�� 7KLV� WDEOH� VKRZV� WKDW� WKH� FLW\¶V� *+*�
HPLVVLRQV�KDYH� LQFUHDVHG����� WLPHV�VLQFH�������0RUHRYHU�� WKH� LQFUHDVH�KDV�EHHQ�RYHU����
WLPHV�IRU� WKH� WUDQVSRUWDWLRQ�VHFWRU������WLPHV�IRU� WKH�GRPHVWLF�VHFWRU���� WLPHV�IRU� WKH�ZDVWH�
VHFWRU�DQG�����WLPHV�IRU�WKH�LQGXVWULDO�VHFWRU���
(PSLULFDOO\��IRU�HYHU\�����KHFWDUH�LQFUHDVH�LQ�EXLOW�XS�DUHD�EHWZHHQ�����������ZDV�OHDGLQJ�
WR�DQ�LQFUHDVH�RI�*+*�HPLVVLRQV�E\�������PLOOLRQ�PHWULF�WRQQHV�RI�&2��HTXLYDOHQW� �
4.2 Urban Floods and implications on urban mobility  
7KH�FLW\�FRPSULVHV��������KHFWDUHV�RI�IORRG�SODLQV�RI�ZKLFK����SHU�FHQW�IRUPV�D�SDUW�RI�WKH�
ULYHU�<DPXQD�IORRGSODLQV��7KH�FLW\�KDV�WKUHH�GUDLQDJH�EDVLQV��DV�LQGLFDWHG�LQ�7DEOH����EDVHG�
RQ�WKH�ZDWHUVKHG�WKDW�LQFOXGHV�WKH�1RUWK�EDVLQ�ZLWK�D�EDVLQ�DUHD�RI��������KHFWDUH��WKH�:HVW�
EDVLQ�ZLWK�DQ�DUHD�RI��������KHFWDUHV��DQG�WKH�6RXWK�DQG�(DVW�EDVLQV�VSUHDG�RYHU�DQ�DUHD�RI�
�������KHFWDUHV���
$VVHVVLQJ�WKH�GHYHORSPHQW�SDWWHUQ�RI�'HOKL��LW�LV�REVHUYHG�WKDW�WKH�FLW\�KDV�ORVW�RYHU����SHU�
FHQW�RI� LWV�IORRG�SODLQV�DQG�WKH�ORVV�KDV�LQFUHDVHG�E\�����WLPHV�VLQFH�������DV�LQGLFDWHG�LQ�
)LJXUH�� ���� 7KH� FLW\¶V� IORRG� SODLQV� KDYH� UHGXFHG� LQ� ZLGWK� IURP� ����PHWHUV� LQ� ����� WR� ����
PHWHUV�LQ������DV�D�UHVXOW�RI�FRQVWUXFWLRQ�DQG�GHYHORSPHQWV�ORFDWHG�LQ�IORRG�SODLQV���
 
Table 2: Loss of Flood Plains in Delhi, 1986-2016 

%DVLQ�
$UHD�RI�%DVLQ�
�LQ�VTNP��

$UHD�RI�
)ORRG�
3ODLQV�
�LQ�VTNP��

/RVV�RI�)ORRG�3ODLQV�
�LQ�VTNP��

/RVV�RI�)ORRG�
3ODLQV��������
�����
�LQ�VTNP��� ����� ����� ����� �����

� 1RUWK�%DVLQ� ������� ������ ����� ����� ����� ����� �����

� :HVW�%DVLQ�� ������� ������� ������ ������ ������ ������ ������

� 6RXWK�DQG�(DVW�%DVLQ� ������� ������� ������ ������ ������ ������ ������

727$/ � ������� ������ ����� ������ ������ ������ �����

Extracted by the author (2017) from USGS (1986, 1996, 2006 & 2016) 

�
6XPPLQJ�XS��WKH�1DWLRQDO�&DSLWDO�7HUULWRU\��1&7��RI�'HOKL�ZLWQHVVHG�D�SDUDGR[LFDO�GUDPDWLF�
HFRORJLFDO�FKDQJH�RYHU�WKH�SDVW�WKUHH�GHFDGHV��)RU�HYHU\�����KHFWDUH�LQFUHDVH�LQ�LWV�EXLOW�XS�
DUHD� LW� IHOW�DGYHUVH� UHSHUFXVVLRQV�RI�FRUUHVSRQGLQJ�KDUG�FRYHUDJH�RI����KHFWDUHV�RI�JUHHQ�
VLQNV�DQG���KHFWDUH�RI�ZDWHU�ERGLHV� ��
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Figure 4: Loss of flood plains in Delhi, 1986-2016 
Extracted by the author (2017) from USGS (1986, 1996, 2006 & 2016) 

 
4.2.3 Impact of the built environment on surface run off    
,QFUHDVLQJ� GHYHORSPHQW� RI� GUDLQDJH� EDVLQV� DQG� WKH� UHVXOWLQJ� ORVV� RI� IORRG� SODLQV�� FRXSOHG�
ZLWK�WKH�LQFUHDVH�LQ�LPSHUPHDEOH�VXUIDFHV�KDV�OHG�WR�DQ�LQFUHDVH�LQ�VXUIDFH�UXQ�RII�IURP�WKH�
FLW\�� 'XH� WR� DQ� LQWHUSOD\� RI� XUEDQ� GHYHORSPHQW� DQG� QDWXUDO� FOLPDWH� YDULDELOLW\�� WKH� FLW\¶V�
VXUIDFH�UXQ�RII�KDV�LQFUHDVHG�IURP�����PLOOLRQ� OLWUHV�SHU�GD\��0/'�� LQ������WR�����LQ�������
WKDW� LV�D�����WLPHV�LQFUHDVH�RYHU�WKH� ODVW����\HDUV��$OVR�� LW� LV�REVHUYHG�WKDW�ZLWK�WKH�ORVV�RI�
HYHU\����KHFWDUHV�RI�JUHHQ�FRYHU��WKH�VXUIDFH�UXQ�RII�LQFUHDVHV�E\�������0/'���$QQXDOO\�WKH�
VXUIDFH�UXQ�RII�LV�LQFUHDVLQJ�DW�����SHU�FHQW�ZKLOH�WKH�ORVV�RI�KHDW�VLQNV�LV�����SHU�FHQW��7KDW�
LV��VXUIDFH�UXQ�RII�LV�LQFUHDVLQJ�DW�D�PXFK�IDVWHU�UDWH�WKDQ�WKH�ORVV�RI�SHUPHDEOH�VXUIDFHV�LQ�
WKH�FLW\��7KH�HQWLUH�FKDLQ�RI�HYHQWV�EHFRPHV�FUXFLDO� LQ� WKH� OLJKW�RI� VWURQJ� LQWHUGHSHQGHQFH�
EHWZHHQ� ORVV�RI�KHDW�VLQNV��ERWK�YHJHWDWLYH�DQG�GUDLQDJH�EDVLQV�� LQFUHDVH�RI� LPSHUPHDEOH�
VXUIDFH��XUEDQ�H[SDQVLRQ�DQG�FKDQJLQJ�SUHFLSLWDWLRQ�SDWWHUQ���
�
5. IMPLICATIONS ON URBAN MOBILITY OF DELHI  
5.1 Macro-Level Implications 
$W� WKH�PDFUR� OHYHO� RU� FLW\� OHYHO�� WKH� HPSLULFDO� VWXG\� LQGLFDWHV� FULWLFDO� OLQNDJHV�EHWZHHQ� WKH�
XUEDQ� GHYHORSPHQW� SDWWHUQ�� FOLPDWH� YDULDELOLW\� DQG� XUEDQ�PRELOLW\�� 7KH� WZR�PDMRU� OLQNDJHV�
LGHQWLILHG� DUH� ±� ILUVW�� LQFUHDVLQJ� JUHHQKRXVH� JDV� HPLVVLRQV� ZLWK� FKDQJH� LQ� XUEDQ�
GHYHORSPHQW�ZKLFK� DGGV� WR� FOLPDWH� FKDQJH�DW� D� UHJLRQDO� OHYHO�� DQG� VHFRQG�� WKH� LPSDFW� RI�
XUEDQ�IORRGV�RQ�URDG�QHWZRUNV�RI�WKH�FLW\�DQG�FRQVHTXHQWO\�RQ�WKH�DYHUDJH�WUDYHO�WLPH���
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)LUVW��LQ�WHUPV�RI�JUHHQKRXVH�JDV�HPLVVLRQV��UHFDSLWXODWLQJ�HDUOLHU�IDFWV��HPLVVLRQV�IRU�1&7�RI�
'HOKL� LQFUHDVHG� ���� WLPHV� VLQFH� ������ +RZHYHU�� WKH� LQFUHDVH� KDV� EHHQ� RYHU� ��� WLPHV� LQ�
WUDQVSRUWDWLRQ� VHFWRU� DORQH�� RZLQJ� WR� ULVLQJ� YHKLFXODU� WUDIILF� DQG� LQFUHDVHG� FRQJHVWLRQ� RQ�
URDGV��6HFRQG�� LQFUHDVLQJ� VXUIDFH� UXQ�RII� DQG� LPSHUPHDEOH� VXUIDFH�� DORQJ�ZLWK� LQFUHDVLQJ�
LQWHQVLW\�RI�UDLQIDOO�KDV�OHG�WR�LQFUHDVH�LQ�WKH�DUHD�IORRGHG�E\�SUHFLSLWDWLRQ�LQ�'HOKL��)LJXUH������

Figure 5: Change in waterlogged/ flooded area in Delhi, 1986-2016 
Extracted by Author (2017) from USGS (1986, 1996, 2006 & 2016) 

:KLOH� WKH� SHULRG� ZLWQHVVHG� DQ� DQQXDO� JURZWK� RI� VXUIDFH� UXQ�RII� E\� ���� SHU� FHQW�� LW� OHG� WR�
LQFUHDVH�LQ�IORRGLQJ�E\�����SHU�FHQW��0RUHRYHU��IRU�HYHU\�LQFUHDVH�LQ�VXUIDFH�UXQ�RII�E\���0/'�
>PLOOLRQ�OLWUHV�SHU�GD\@��IORRGLQJ�LQFUHDVHG�E\����KHFWDUHV��WKH�URDG�OHQJWK�DIIHFWHG�LQFUHDVHG�
E\� ��� PHWHUV�� ZKLOH� YHFWRU� ERUQH� GLVHDVHV� LQFUHDVHG� E\� ���� SHU� FHQW�� 7KH� SUREOHP� LV�
DJJUDYDWHG�E\�H[WUDFWLRQ�DQG�LQFUHDVLQJ�UHOLDQFH�RQ�JURXQGZDWHU�WR�PHHW�WKH�ZDWHU�GHPDQG�
VXSSO\�JDS����
6. Impact of Climate Change and Urban Development on the Mobility Pattern of 

Vulnerable population of NCT of Delhi- 1986-2016  
+DYLQJ�HVWDEOLVKHG� WKH� FRUUHODWLRQ�EHWZHHQ�XUEDQ�GHYHORSPHQW�DQG�FOLPDWH�FKDQJH�DW� FLW\�
DQG� VSDWLDO� OHYHOV�� WKLV� VHFWLRQ� DQDO\VHV� WKH� LPSDFW� RI� FOLPDWH� FKDQJH� RQ� YXOQHUDEOH�
SRSXODWLRQ�� )RU� WKLV� SXUSRVH�� WKH� IORRG� SODLQ� RI� WKH� ULYHU� <DPXQD� LV� LGHQWLILHG� DQG� WKH�
SRSXODWLRQ� DW� ULVN� UHFRUGHG�� 7KH� YLOODJH� SRSXODWLRQ� LV� LGHQWLILHG� IRU� GHWDLOHG� DQDO\VLV� DQG�
VXUYH\V�DPRQJ�WKH�FRKRUW�RI�FOLPDWH�ULVN�SRSXODWLRQ�ORFDWHG�LQ�WKH�IORRG�SODLQV��DV�LW�KDV�WKH�
OHDVW�DGDSWLYH�FDSDFLW\���
4.2.1 Profile of the Flood Plains of the River Yamuna in Delhi 
7KH� IORRG�SODLQV�RI� WKH� ULYHU�<DPXQD�PDNH�XS� IRU�RYHU����SHU�FHQW�RI� WKH�FLW\¶V� WRWDO� IORRG�
SODLQV��2YHU� D� SHULRG� RI� WLPH�� WKH� ULYHU� KDV� XQGHUJRQH�D� FKDQJH� LQ� WKH� FRXUVH� RI� LWV� IORZ��
6LQFH�������VWXGLHV�KDYH�LQGLFDWHG�WKDW�WKH�IORRG�SODLQV�KDYH�UHGXFHG�LQ�DUHD�DQG�ZLGWK�E\�
����PHWUHV� RQ� HLWKHU� VLGH� RI� WKH� ULYHU� LQ� ����� WR� OHVV� WKDQ�����PHWHUV� LQ� ������ 7KH� ODQG�
FRYHU� RQ� WKH� IORRG�SODLQV� RI� WKH�<DPXQD� ULYHU� KDYH�XQGHUJRQH�PDMRU� FKDQJHV� LQ� WKH� SDVW�
WKUHH�GHFDGHV��
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7KH�ODQG�XVH�RQ�WKH�IORRG�SODLQV�RI�WKH�<DPXQD�ULYHU�KDYH�XQGHUJRQH�PDMRU�FKDQJHV�LQ�WKH�
SDVW�WKUHH�GHFDGHV�DV�ZHOO��DV�LQGLFDWHG�LQ�)LJXUH�����7KH�WUHQG�LQGLFDWHV�WKDW�RI�WKH�WRWDO�EXLOW�
XS�DUHD��UHVLGHQWLDO�XVH�KDV�LQFUHDVHG�E\�RYHU�����SHU�FHQW�LQ�WKH�SDVW���GHFDGHV��IROORZHG�
E\�D����SHU�FHQW�LQFUHDVH�LQ�FRPPHUFLDO�DQG�D�VLPXOWDQHRXV�UHGXFWLRQ�LQ�LQGXVWULDO�XVH��7R�
VXSSRUW� WKH�GHYHORSPHQW��XWLOLWLHV�DQG� WUDQVSRUW� LQIUDVWUXFWXUH�KDYH�JURZQ�DW� WKH� UDWH�RI����
SHU�FHQW�DQG����SHU�FHQW�UHVSHFWLYHO\��7KDW�LV��WKH�QR�PDQ¶V�ODQG�KDV�EHFRPH�D�IDYRXUDEOH�
VLWH�IRU�UHDO�HVWDWH�GHVSLWH�WKH�HQYLURQPHQWDO�VHQVWLYLW\�RI�WKH�UHJLRQ���
,W� LV� EHFDXVH� RI� WKLV� LQFUHDVLQJ� EXLOW� XS� DUHD� DORQH�� WKDW� WKH� IORRG� SODLQV� DQG� LWV�
HQYLURQPHQWDOO\� VHQVLWLYH� HFRV\VWHP� KDYH� XQGHUJRQH� D� UDSLG� GHSOHWLRQ�� DFFHQWXDWLQJ� WKH�
FOLPDWH�ULVN�DV�ZHOO�DV�IUHTXHQF\�DQG�LQWHQVLW\�RI�IORRGV�LQ�WKH�ULYHU�<DPXQD���

Figure 6:  Land Use in flood plain of river Yamuna in Delhi, 1986-2016 
Extracted by the author (2017) 

5.2.2 Vulnerable Population  
&OLPDWH�UHVLOLHQW�XUEDQ�SODQQLQJ�KLJKOLJKWV�WKH�QHFHVVLW\�IRU�DVVHVVLQJ�WKH�LPSDFW�RI�FOLPDWH�
RQ� YXOQHUDEOH� SRSXODWLRQ��:LWK� LQFUHDVLQJ� GHYHORSPHQWV� RQ� WKH� IORRG�SODLQ� RI� WKH�<DPXQD�
ULYHU��SDUWLFXODUO\�UHVLGHQWLDO�GHYHORSPHQW�� WKH�YXOQHUDEOH�SRSXODWLRQ�KDV�LQFUHDVHG�E\�PRUH�
WKDQ�����WLPHV�LQ�WKH�ODVW���GHFDGHV��$PRQJVW�WKH�WKUHH�FDWHJRULHV�RI�YXOQHUDEOH�SRSXODWLRQ��
PD[LPXP� LQFUHDVH� KDV� EHHQ� LQ� WKH� QXPEHU� DQG� DUHD� RFFXSLHG� E\� XQDXWKRULVHG� FRORQLHV�
ZKLOH� YLOODJHV� KDYH� UHGXFHG� LQ� QXPEHU� GXH� WR� WKHLU� FRQYHUVLRQ� LQWR� FHQVXV� WRZQV� EXW�
LQFUHDVHG� LQ� WRWDO�SRSXODWLRQ�GXH� WR�QDWXUDO� LQFUHDVH��2YHU� WLPH��SODQQHG�FRORQLHV�VXFK�DV�
WKH� &RPPRQZHDOWK� JDPHV� YLOODJH� KDYH� DOVR� FRPH� XS�� +RZHYHU�� IRU� WKH� SXUSRVH� RI�
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DVVHVVLQJ� FOLPDWH� ULVN� RQ� YXOQHUDEOH� SRSXODWLRQ�� YLOODJHV� DUH� LGHQWLILHG� VHSDUDWHO\� IURP� WKH�
FRKRUW�RZLQJ�WR�WKHLU�OLPLWHG�DGDSWLYH�FDSDFLW\���
����YLOODJHV�H[LVW�ZLWKLQ�WKH�IORRG�SODLQV�RI�'HOKL�WKDW�DUH�SURQH�WR�IORRGLQJ��7KHVH�YLOODJHV�DUH�
FDWHJRULVHG�DQQXDOO\�E\�WKH�,UULJDWLRQ�DQG�)ORRG�&RQWURO�'HSDUWPHQW�RI�'HOKL��*RYHUQPHQW�RI�
1DWLRQDO�&DSLWDO�7HUULWRU\�RI�'HOKL�LQWR�WZR�FDWHJRULHV�±�PRVW�YXOQHUDEOH�WRWDOO\�H[SRVHG�DUHD�
YLOODJHV� DQG� PRGHUDWHO\� YXOQHUDEOH� PRGHUDWHO\� H[SRVHG� DUHD� YLOODJHV�� +RZHYHU�� RZLQJ� WR�
FRQVWUDLQWV�RI�WLPH�DQG�KXPDQ�UHVRXUFH��RQO\���YLOODJHV��LQGLFDWHG�LQ�)LJXUH����ZHUH�VHOHFWHG�
IRU�LPSDFW�DVVHVVPHQW��ZKLFK�LQFOXGH�%DGDUSXU�.KDGDU��8VPDQSXU�DQG�*DUKL�0DQGX�LQ�WKH�
XSVWUHDP�ULYHU�<DPXQD��QRUWK�RI�WKH�:D]LUDEDG�EDUUDJH���

Figure 7: Location of Case villages in the upstream of river Yamuna flood plains, 2017 
Compiled by the author (2017) from I&FC (2017) 
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7KH�LPSDFWV�ZHUH�DVVHVVHG�LQ�WHUPV�RI�SK\VLFDO�ORVV��VRFLDO�LPSDFW�DQG�HFRQRPLF�LPSDFW��

x Physical impact -�7KH�SK\VLFDO�LPSDFW�RI�IORRGV�LV�IHOW�LQ�WHUPV�RI�WHPSRUDU\�ORVV�RI
KDELWDWLRQ�E\�ZD\�RI�HQWU\�RI�IORRG�ZDWHUV�LQWR�KRXVHV�DQG�ORVV�RI�FRQQHFWLYLW\�WR�WKH
RXWVLGH� ZRUOG�� WKXV� LPSDFWLQJ� DFFHVV� DQG� FRQQHFWLYLW\� RI� WKH� VHWWOHPHQW� ZLWK� WKH
RXWVLGH� ZRUOG�� 7R� FRSH�ZLWK� LW�� SULRU� WR� IORRG�ZDUQLQJV� LVVXDQFH� YLOODJHUV� YDFDWH� WR
KLJKHU�JURXQG�RU�DUH�UHVHWWOHG�WR�UHOLHI�FDPSV�VHW�XS�E\�WKH�'HOKL�JRYHUQPHQW�

x Social impact� �� 2ZLQJ� WR� WKH� ORVV� RI� FRQQHFWLYLW\� DQG� LQXQGDWLRQ� E\� IORRG�ZDWHUV�
DFFHVV� WR� HGXFDWLRQ� IDFLOLWLHV� LV� GLVUXSWHG� IRU� DQ� DYHUDJH� RI� ��� WR� ��� GD\V�� $OVR�
LQFLGHQFHV� RI� LQFUHDVLQJ� YHFWRU� ERUQH� GLVHDVHV�� OLNH�PDODULD�� GHQJXH�� FKLNXQJXQ\D
DQG�VQDNH�ELWHV��KDYH�EHHQ�UHFRUGHG�
Economic impact-�'XH�WR�ORVV�RI�FRQQHFWLYLW\�WR�WKH�RXWVLGH�ZRUOG��D�ZRUNHU�ORVHV���
WR� ���ZRUNLQJ� GD\V� DQG� WHQGV� WR� ORVH� RYHU� ��� SHU� FHQW� WR� ��� SHU� FHQW� RI�PRQWKO\
LQFRPH��,W�YDULHV�IURP�5V������a��86'��SHU�GD\�SHU�FDSLWD�WR�5V������a��86'��SHU
GD\�SHU�FDSLWD�

6XPPLQJ�XS�WKH�VXUYH\�ILQGLQJV�DW�PLFUR�OHYHO�� LW� LV�IRXQG�WKDW�DSDUW�IURP�WHPSRUDU\�ORVV�RI�
KDELWDW�DQG�FRQQHFWLYLW\�WR�WKH�RXWVLGH�ZRUOG�RU�VXVSHQVLRQ�RI�VFKRRO�DQG�LQFUHDVH�LQ�YHFWRU�
ERUQH�GLVHDVHV�DQG�VQDNH�ELWHV�� WKH�DYHUDJH�HFRQRPLF� LPSDFW� LQFXUUHG�E\� WKH� YLOODJHUV� LV�
HTXLYDOHQW�WR����WR����SHU�FHQW�RI�WKHLU�PRQWKO\�LQFRPH��HTXLYDOHQW�WR����WR����ZRUNLQJ�GD\V��
$SDUW� IURP�WKH�FRVWV� LQFXUUHG�E\�YLOODJHUV��JRYHUQPHQW�VSHQGLQJ�RQ� UHVHWWOHPHQW�DQG� UHOLHI�
FDPSV�LV�DQ�DQQXDO�EXUGHQ�RQ�WKH�VWDWH�H[FKHTXHU��7KH�RYHUDOO�PRQHWDU\�ORVV�GXH�WR�IORRGV�
LQ�WKH�<DPXQD�ULYHU�IORRG�SODLQ�LV�YDOXHG�DW�����PLOOLRQ�86'�SHU�DQQXP�ZKLFK�LQFOXGHV������
PLOOLRQ�86'�DV� WKH� FRVW� LQFXUUHG� E\� JRYHUQPHQW��7KXV�� WKH� QHHG� WR� HQKDQFH� UHVLOLHQFH�RI�
YXOQHUDEOH�SRSXODWLRQ�EHFRPHV�LPSHUDWLYH���
6. Conclusion
7KH�UHVHDUFK�SUHVHQWHG�KHUH�KLJKOLJKWV�WKH�LQWHUGHSHQGHQFH�RI�XUEDQ�GHYHORSPHQW��FOLPDWH�
FKDQJH� DQG� WKH� QDWXUDO� HQYLURQPHQW�� DV� ZHOO� DV� D� PXOWLSOLFLW\� RI� LPSOLFDWLRQV� DULVLQJ� IURP�
WKHVH�LQWHUGHSHQGHQW�SKHQRPHQD��7KH�QHHG�IRU�SODQQHUV�DQG�FLWLHV�WR�GHDO�ZLWK�WKHP�LQ�WKH�
SODQQLQJ�V\VWHP�EHFRPHV�FULWLFDO��ZLWK�FLWLHV�EHLQJ�JX]]OHUV�RI�RYHU�����RI�RYHUDOO�UHVRXUFHV�
DQG�JHQHUDWRUV�RI�DERXW�����RI�ZDVWH�DQG�SROOXWLRQ��ZKLOH�DFFRPPRGDWLQJ�D�OLWWOH�RYHU�KDOI�RI�
WKH� JOREDO� SRSXODWLRQ�� ,QQRYDWLYH� WKLQNLQJ�� SODQQLQJ� SULQFLSOHV� DQG� GHVLJQ� ZLWKLQ� DQ�
DSSURSULDWH�IUDPHZRUN�WR�VHW�VWUDWHJLHV�DQG�SULRULWLHV�ZLOO�EH�RI�WKH�HVVHQFH����
7KH�VWXG\�XQGHUVFRUHV� WKH�QHHG� IRU� D� FOLPDWH� UHVLOLHQW� XUEDQ�GHYHORSPHQW� IRU�'HOKL� ZKLFK�
PHDQV�WR�VWDUW�HQYLVLRQLQJ�DQG�SODQQLQJ�WKH�FLW\�DFFRUGLQJ�WR�LWV�FDUU\LQJ�FDSDFLW\��7KH�FLW\¶V
H[SDQVH�DQG�SROLWLFDO�DV�ZHOO�DV�VRFLR�HFRQRPLF�LPSRUWDQFH�KDV�OHG�WR�LWV�UHOHQWOHVV�JURZWK�LQ�
DUHD��SRSXODWLRQ��YHKLFOHV�DV�ZHOO�DV�SROOXWLRQ�DQG�GHJUDGDWLRQ�RI�QDWXUDO�UHVRXUFHV��)RU�WKDW�
UHDVRQ�� WKHUH� LV� D� QHHG� WR� SXW� D� EUHDN� RQ� WKH� LQFUHDVLQJ� WUHQG� RI� FLW\� GHYHORSPHQW�� 7KLV�
UHTXLUHV�VWURQJ�PRELOLVDWLRQ�RI�SROLWLFDO�VXSSRUW�IRU�IUXLWIXO�SODQQLQJ�VWUDWHJLHV�DQG�SROLFLHV��$Q�
H[DPSOH� LV� WKH� UHFHQW� LQLWLDWLYH�RI�Clean India Mission, famously known as Swachh Bharat 
Abhiyaan E\� 3ULPH� 0LQLVWHU� 1DUHQGUD� 0RGL�� ,W� KDV� EURXJKW� DERXW� D� ZDYH� RI� EHKDYLRXUDO�
FKDQJH�DW�HYHU\� OHYHO�RI�JRYHUQDQFH�DFURVV�,QGLD�DQG�JLYHQ�VDQLWDWLRQ�D�SROLWLFDO�SULRULW\�DW�
WKH�FHQWUH��7KXV��SROLWLFDO�QH[XV�DQG�SXVK��DV�ZHOO�DV�EXUHDXFUDWLF�VXSSRUW�SOD\�D�ELQGLQJ�UROH�
LQ�HQVXULQJ�VXFFHVV�RI�SODQQHUV¶�HIIRUWV���
2QH�RI�WKH�SULRULW\�SURSRVDOV�WR�EH�UROOHG�RXW�ZLWK�FHQWUDO�VXSSRUW�LV�WR�LQLWLDWH�GHFRQJHVWLRQ�RI�
WKH� FLW\�� ZKLFK� FDQ� EH� VXSSOHPHQWHG� E\� WKH� XSFRPLQJ� 5HJLRQDO� 5DLO� 7UDQVLW� 6\VWHP�
FRQQHFWLQJ�'HOKL�WR�VXUURXQGLQJ�WRZQV�RI� WKH�1DWLRQDO�&DSLWDO�5HJLRQ��'HOKL�ZRXOG�FRQWLQXH�
WR�H[LVW�DV�DQ�HPSOR\PHQW�KXE��+RZHYHU��D�SUHVVLQJ�FXUUHQW�QHHG�LV�WR�VWDUW�FRQWDLQLQJ�WKH�
GHYHORSPHQW�RI�WKH�FLW\��FUHDWH�KHDW�VLQNV�DW�DQ�DFFHOHUDWHG�UDWH�DQG�UHGLVWULEXWH�SRSXODWLRQ�
DORQJ�PRUH�HFRORJLFDO�SULQFLSOHV��7KLV�FRXOG�WDNH�WKH�VKDSH�RI�ODQG�XVH�WUDQVSRUW�LQWHJUDWLRQ��
UHGLVWULEXWLRQ�RI�SRSXODWLRQ�GHQVLWLHV�DQG�RSHQLQJ�XS�SXEOLF�VSDFH��HDUPDUNLQJ�DTXLIHU�DQG�
UHFKDUJLQJ�]RQHV�IRU�QR�GHYHORSPHQW�DPRQJ�RWKHUV���
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(QKDQFLQJ�WKH�FOLPDWH�UHVLOLHQFH�RI�SRSXODWLRQ�DQG�LQIUDVWUXFWXUH�EHFRPHV�LQGLVSHQVDEOH��WR�
FRXQWHUDFW�WKH�LPSDFWV�ZKLFK�KDYH�DULVHQ�IURP�\HDUV�RI�SDVW�GHYHORSPHQWV��0RUHRYHU��XUEDQ�
SODQQLQJ�QHHGV�WR�ZLGHQ�LWV�VFRSH�EH\RQG�WKH�DGPLQLVWUDWLYH�ERXQGDULHV�RI�1&7�RI�'HOKL�DQG�
VWDUW� ZRUNLQJ� DW� WKH� OHYHO� RI� 'HOKL� 0HWURSROLWDQ� UHJLRQ�� 7KLV� LV� SDUWLFXODUO\� LPSRUWDQW� IRU� D�
FOLPDWH�UHVLOLHQW�XUEDQ�IXWXUH��7KLV�ZRXOG�HQFRPSDVV�PDNLQJ�LW�D�PDQGDWRU\�SURYLVLRQ�IRU�DOO�
VSDWLDO�SODQV�WR�KDYH�D�FKDSWHU�RQ�FOLPDWH�FKDQJH�DQG�LWV�LPSOLFDWLRQV�RQ�XUEDQ�GHYHORSPHQW��
,Q�SDUWLFXODU��LW�VKRXOG�EHFRPH�D�VWDWXWRU\�UHTXLUHPHQW�IRU�WKH�XUEDQ�SODQQLQJ�SURFHVVHV�DQG�
SODQ�GRFXPHQWV�WR�KDYH�D�FKDSWHU�ZLWK�H[SOLFLW�PHQWLRQ�RI��DQG�IRFXV�RQ�FOLPDWH�FKDQJH�DQG�
LWV�UHODWLRQ�WR�XUEDQ�GHYHORSPHQW�LQ�'HOKL��,W�LV�DOVR�SURSRVHG�WKDW�DQ\�VSDWLDO�SODQ�VKDOO�KDYH�
D�FKDSWHU�RQ�FOLPDWH�FKDQJH�DQG�SROLFLHV�IRU�FOLPDWH�UHVLOLHQFH��EHIRUH�LW�FDQ�EH�DSSURYHG�RU�
QRWLILHG� LQ� WKH�RIILFLDO�*D]HWWH��7KH�PDVWHU�SODQ�GRFXPHQW�ZRXOG�KDYH� WR�HODERUDWH�FOLPDWH�
VWUDWHJLHV�DW�FLW\�OHYHO�DQG�SURYLGH�GHWDLOV�DW�VSDWLDO�OHYHO�DV�ZHOO��
,W� LV� ORQJ�RYHUGXH� WKDW�SODQQHUV�VWDUW� ORRNLQJ�EH\RQG� WKH� MXULVGLFWLRQ�RI� WKH�1DWLRQDO�&DSLWDO�
7HUULWRU\� RI� 'HOKL� DQG� VWDUW� ZRUNLQJ� DQG� DVVHVVLQJ� FOLPDWH� DQG� LWV� UHODWLRQ� WR� XUEDQ�
GHYHORSPHQW�IRU�D�UHJLRQ�EH\RQG�WKH�VWDWH�ERXQGDU\��7KDW�LV��WKH�XUEDQ�SODQQLQJ�MXULVGLFWLRQ�
VKRXOG�H[WHQG�WR�WKH�'HOKL�0HWURSROLWDQ�UHJLRQ��7KLV�UHFRPPHQGDWLRQ�LV�IXUWKHU�VXSSRUWHG�E\�
WKH�IDFW�WKDW�WKH�SUHGRPLQDQW�FOLPDWH�RI�WKH�FLW\�LV�GHWHUPLQHG�ZLWKLQ����NLORPHWUHV�LQ�UDGLXV�RI�
WKH�FLW\��
$SDUW� IURP� VSDWLDO� GHYHORSPHQW� VWUDWHJLHV� LQFOXGLQJ� WUDQVLW� RULHQWHG� GHYHORSPHQW��
UHGLVWULEXWLRQ�RI�SRSXODWLRQ�DQG�GHQVLWLHV��SURWHFWLRQ�DQG�FRQVHUYDWLRQ�RI� WKH�FLW\¶V�GUDLQDJH�
SDWWHUQ��UHFKDUJLQJ�WKH�JURXQG�ZDWHU�DTXLIHU�DQG�HQKDQFLQJ�WKH�JUHHQ�LQIUDVWUXFWXUH��FHUWDLQ�
RWKHU�VSDWLDO�GHYHORSPHQW�DQG�SODQQLQJ�VWUDWHJLHV�VKRXOG�EH�FRPSXOVRU\�DV�ZHOO��
)LUVWO\��WKH�PDVWHU�SODQ�RI�'HOKL�KDV�WR�KDYH�D�FRPSUHKHQVLYH�DQG�FOHDU�QRQ�GLVSXWDEOH�SROLF\�
IRU�UHORFDWLRQ�DQG�UHKDELOLWDWLRQ�RI�FOLPDWH�YXOQHUDEOH�SRSXODWLRQ��8QDPELJXRXV�SURYLVLRQV�IRU�
WKH�UHVHWWOHPHQW�RI�SRSXODWLRQ�DW�ULVN�RI�FOLPDWH�FKDQJH�KDYH�WR�EH�LQFOXGHG�LQ�ZULWLQJ� LQ�DOO�
VSDWLDO�SODQV��5HVHWWOHPHQWV�ZLWKLQ�WKH�VDPH�SODQQLQJ�DUHD�KDYH�WR�EH�JLYHQ�SULRULW\��,Q�FDVH�
WKLV� LV� QRW� SRVVLEOH� GXH� WR� VSDFH� FRQVWUDLQWV�� WKH� UHVHWWOHPHQW� ORFDWLRQ�PXVW� QRW� H[FHHG���
NLORPHWUHV�IURP�WKH�RULJLQDO�VWD\��
$QRWKHU� VWUDWHJ\� RI� SDUDPRXQW� LPSRUWDQFH� UHODWHV� WR� HQKDQFLQJ� WKH� FOLPDWH� UHVLOLHQFH� IRU�
H[LVWLQJ� LPPRYDEOH� LQIUDVWUXFWXUH�� 7KHUH� DUH� WKUHH� DSSURDFKHV� WR� HQVXUH� WKDW�� )LUVW�� URDGV�
FRXOG� EH� DOLJQHG� DFFRUGLQJ� WR� KLJK� IORRG� ULVN� OHYHO�� RU� SXW� RXW� RI� XVH� GXULQJ� WKH�PRQVRRQ�
VHDVRQ�� 7KH� VHFRQG� DSSURDFK� UHODWHV� WR� WKH� µDVVHW� PDQDJHPHQW� DSSURDFK¶�� ZKHUHE\�
SODQQHUV��HQJLQHHUV�DQG�SURIHVVLRQDOV�IURP�RWKHU�GLVFLSOLQHV�ZRXOG�PRYH�IURP�URDG�GHVLJQ�WR�
SODQQLQJ�DQG�PDLQWHQDQFH��7KDW�LV�� WKLV�DSSURDFK�LV�D�GHSDUWXUH�IURP�D�UHDFWLYH�SDWFK�DQG�
PHQG�DSSURDFK�WR�D�SUHYHQWLYH�PDQDJHPHQW�DSSURDFK��/DVWO\��LW�LV�QHFHVVDU\�WR�RSW�IRU�µXVHU�
EHKDYLRXU�PDQDJHPHQW¶�� ZKHUHE\� VLJQDJH�ZLOO� JXLGH� XVHUV� WR� DOWHUQDWLYH� URXWHV�ZKLFK� DUH�
OHVV�RU�QRW�DIIHFWHG�E\�FOLPDWH�ULVN���
,Q�WKLV�SDSHU�VWUDWHJLHV�IRU�FOLPDWH�UHVLOLHQW�XUEDQ�GHYHORSPHQW�KDYH�EHHQ�SURSRVHG�IRU� WKH�
1DWLRQDO�&DSLWDO�7HUULWRU\�RI�'HOKL��1HZ�JXLGHOLQHV�IRU�FOLPDWH�UHVLOLHQW�XUEDQ�GHYHORSPHQW�DUH�
DOVR�HQYLVDJHG�PRUH�JHQHUDOO\�IRU�DQ\�PHJDFLW\�LQ�,QGLD�ZLWK�VLPLODU�DWWULEXWHV�DQG�HYLGHQFH�
WR�WKDW�RI�'HOKL��7KH\�LQFOXGH��ODQG�XVH�DQG�XUEDQ�SODQQLQJ�PHDVXUHV��SODQQLQJ�IRU�GUDLQDJH�
LQFOXGLQJ� IORRGV� DQG� VROLG� ZDVWH� PDQDJHPHQW�� PDQDJHPHQW� RI� ZDWHU� GHPDQG� DQG�
FRQVHUYDWLRQ�V\VWHPV��EXLOGLQJ�DQG�HQKDQFLQJ�UHVLOLHQW�KRXVLQJ�DQG�WUDQVSRUW�V\VWHPV��DQG�
VWUHQJWKHQLQJ�RI�HFRV\VWHP�VHUYLFHV��7KHVH�ILYH�FDWHJRULHV�RI�JXLGHOLQHV�DUH�GLUHFWO\�UHODWHG�
WR� VSDWLDO� SODQQLQJ� DQG� GHYHORSPHQW� VWUDWHJLHV�� WKDW� QHHG� WR� EH� LQFOXGHG� DQG�
FRPSUHKHQVLYHO\�GHWDLOHG�LQ�VSDWLDO�SODQQLQJ�GRFXPHQWV��%H\RQG�WKDW��DQRWKHU���FDWHJRULHV�
RI� JXLGHOLQHV� DUH� SURSRVHG� ZKLFK� DUH�PRUH� UHODWHG� WR� LQVWLWXWLRQDO� FDSDFLWLHV� DQG�PXOWLSOH�
VHFWRUV�� DIIHFWHG� E\� FOLPDWH� FKDQJH� DQG� LQGXFHG� ULVNV�� 7KH\� LQFOXGH�� GLYHUVLILFDWLRQ� DQG�
SURWHFWLRQ� RI� OLYHOLKRRGV�� HQFRXUDJLQJ� LQVWLWXWLRQDO� FRRUGLQDWLRQ�PHFKDQLVPV�� HVWDEOLVKPHQW�
DQG�VWUHQJWKHQLQJ�RI�HPHUJHQF\�DQG�ZDUQLQJ�V\VWHPV��LPSURYHG�WHFKQRORJ\�DQG�LQIRUPDWLRQ�
V\VWHPV��DQG�HQKDQFLQJ�HGXFDWLRQ�DQG�FDSDFLW\�EXLOGLQJ�RI�FLWL]HQV�� 
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Abstract 
�
7KH�FRDVW�LV�RQH�RI�WKH�PRVW�FRPSOH[�V\VWHPV�RQ�HDUWK�DV�LW� LV�WKH�UHVXOW�RI�WKH�FRQWLQXRXV�
LQWHUDFWLRQ� EHWZHHQ� SHRSOH�� ODQG� DQG� ZDWHU�� 7KHVH� SK\VLFDO� SURFHVVHV� VKDSH� WKH�
JHRPRUSKRORJ\�RI�WKH�FRDVW��ZKLFK�VXVWDLQV�VSHFLILF�HFRV\VWHPV�WKDW�SURYLGH�FUXFLDO�VHUYLFHV�
WR� KXPDQ� VRFLHWLHV� WR� IORXULVK�� 7KLV� SDSHU� DLPV� DW� H[SDQGLQJ� WKH� XQGHUVWDQGLQJ� RQ� WKH�
IXQFWLRQLQJ�RI� WKH�ZDWHUIURQWV��ZKLFK�DUH�FUXFLDO� IDFWRU�WR� LQFUHDVH�WKH�DZDUHQHVV�UHJDUGLQJ�
WKH�FKDOOHQJHV�RI�GHYHORSLQJ�DQG�JRYHUQLQJ�FRDVWDO�DUHDV�DQG�ZDWHUIURQWV��(YLGHQWO\��FOLPDWH�
FKDQJH�UHSUHVHQWV�WKH�PDMRU�KXPDQ�LQGXFHG�VRXUFH�RI�QDWXUDO�ULVNV��8QGHUVWDQGLQJ�WKH�ULVNV�
DVVRFLDWHG�WR�WKH�FRDVW�LV�FUXFLDO�WR�SURYLGH�VDIH�DQG�UHVLOLHQW�KXPDQ�HQYLURQPHQW��3ODQQHUV�
PXVW�DGGUHVV�WKH�FKDOOHQJHV�RI�ZDWHUIURQWV�DQG�FRDVWDO�DUHDV¶�SODQQLQJ�DSSURDFKHV��&RDVWDO�
FLWLHV�DUH� IDFLQJ� WKH�FKDOOHQJH�QRW�RQO\�E\�SURYLGLQJ�KLJK�TXDOLW\�VHUYLFHV� IRU� LWV� LQKDELWDQWV�
EXW� DOVR� WR� LQWHJUDWH� VSHFLILF� FRDVWDO� DQG�ZDWHUIURQW� XVHV� WKDW� GHPDQG� D� ODUJH� TXDQWLW\� RI�
VSDFH� DQG� UHTXLUHV� KLJKO\� VSHFLDOL]HG� VHUYLFHV�� 3RUWV�� GZHOOLQJV�� EHDFKHV�� SURPHQDGHV��
SURWHFWRUDWHV�� LQGXVWU\�� ORJLVWLFV�� UHVRUWV�� UHVWDXUDQWV�� DUH� MXVW� IHZ� RI� WKH� XVHV� WKDW�
FKDUDFWHUL]HG�PRVW�FRDVWDO� FLWLHV�DQG�ZDWHUIURQWV�DQG�QHHG� WR�EH� LQWHJUDWHG� LQWR� WKH�XUEDQ�
IDEULF� DQG� VPDUWO\� GLPLQLVK� WKH� FRQVHTXHQFHV� RI� FOLPDWH� FKDQJH�� 7KLV� SDSHU� SURYLGHV� DQ�
DQDO\WLFDO� QDUUDWLYH� RI� 'RKD�� WKH� FDSLWDO� FLW\� RI� 4DWDU� DV� D� W\SLFDO� FLW\�VWDWH� LQ� DGGLWLRQ� WR�
VLJQLILFDQW�FRDVWDO�FLWLHV�LQ�4DWDU�OLNH�$O�.KRU�DQG�$O�:DNUD��7KH�*XOI�DOZD\V�SOD\HG�D�PDMRU�
UROH� LQ�4DWDU¶V� HFRQRPLFDO�� VRFLDO�� FXOWXUDO� DQG� SROLWLFDO� OLIH�� ,QKDELWDQWV� RI� ROG� 'RKD� EHLQJ�
ILVKHUPHQ�DQG�SHDUO�GLYHUV�SHUFHLYHG�WKH�*XOI�QRW�RQO\�DV�VRXUFH�RI�WKHLU�SURVSHULW\�EXW�DOVR�
FRQVLGHUHG�DV�D�VDFUHG�HQWLW\��
�
6HOHFWHG� &RQJUHVV� 7UDFN����6327/,*+7� &,7,(6�� 3ODQQLQJ� IRU� &RDVWDO� &LWLHV�� 5HPRWH�
7RZQV��DQG�+LJK�1RUWK�&LWLHV��
.H\ZRUGV�� &RDVWDO� &LWLHV� ±�:DWHUIURQWV� ±� 'RKD�� 4DWDU� ±� &RDVWDO� 0DQDJHPHQW� ±� &RDVWDO�
'HYHORSPHQW�±�&OLPDWH�&KDQJH�,PSDFW��
 
1. Introduction 
 
6RPH� FLWLHV� KDYH� ORQJ�WUHDVXUHG� ZDWHUIURQW� SURPHQDGHV�� PDQ\� FLWLHV� KDYH� UHFHQWO\� EXLOW�
RQHV�� DQG� RWKHUV� KDYH� SODQV� WR� FUHDWH� WKHP� DV� RSSRUWXQLWLHV� DULVH�� %H\RQG� FRQQHFWLQJ�
SHRSOH� ZLWK� XUEDQ� ZDWHU� ERGLHV�� ZDWHUIURQW� SURPHQDGHV� RIIHU� PDQ\� VRFLDO� DQG� HFRORJLFDO�
EHQHILWV��7KH\�DUH�SODFHV�IRU�VRFLDO�JDWKHULQJ��IRU�SK\VLFDO�DFWLYLW\��IRU�UHOLHI�IURP�WKH�VWUHVVHV�
RI�XUEDQ�OLIH��DQG�ZKHUH�WKH�XQLTXH�WUDQVLWLRQ�IURP�ZDWHU�WR�ODQG�HFR�V\VWHPV�FDQ�EH�QXUWXUHG�
DQG�FHOHEUDWHG��0DFGRQDOG���������
 

 ³7KH� ZDWHUIURQW� LVQ¶W� MXVW� VRPHWKLQJ� XQWR� LWVHOI�� ,W¶V� FRQQHFWHG� WR�
HYHU\WKLQJ�HOVH�´�-DQH�-DFREV��

�
7KH�*XOI�ZDWHUERG\�DQG�WKH�H[WHQGHG�FRDVWOLQH�DUH�RI�D�JUHDW�VRFLDO�DQG�FXOWXUDO�VLJQLILFDQFH�
WR�WKH�FRPPXQLW\�RI�4DWDU��:LWK�PRUH�WKDQ����NP�RI�FRQWLQXRXV�ZDWHUIURQW��4DWDU�LV�EOHVVHG�
ZLWK� D� JUHDW� SRWHQWLDO� ZKLFK� FDQ� EH� YLWDO� IRU� LWV� XUEDQ� DQG� HFRQRPLF� IXWXUH�� 7KLV� QDWXUDO�
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SRWHQWLDO�FDQ�EH�DOVR�SHUFHLYHG�DV�D�JUHDW�SOLJKW�LI�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�SDUWLFXODUO\�
WKH� VHD� OHYHO� ULVH� DUH� QRW� FRQVLGHUHG�� 7KLV� SDSHU� LOOXVWUDWHV� D�PDMRU� VKLIW� LQ� FRQWHPSRUDU\�
XUEDQ�GHYHORSPHQW�LQ�4DWDU��7KH�VKLIW�VWHPV�IURP�D�GHHSHU�XQGHUVWDQGLQJ�RI�WKH�YXOQHUDELOLW\�
RI�4DWDU�DV�D�SHQLQVXOD�IDFLQJ�WKH�FRQVHTXHQFHV�RI�FOLPDWH�FKDQJH�LQ�DQ�LQHYLWDEOH�PDQQHU��
(YLGHQWO\��WKH�ILUVW�F\FOH�RI�JOREDOL]LQJ�WKH�ZDWHUIURQWV�XUEDQLW\�LQ�4DWDU�DQG�SDUWLFXODUO\�'RKD�
WKH�FDSLWDO�FLW\��ZDV�FKDUDFWHUL]HG�ZLWK�DQ�HPSKDVLV�RQ�WKH�LPDJH�RI�WKH�FLW\�RQ�WKH�H[SHQVHV�
RI� EHLQJ� FRQFHUQHG� DQG� SUHSDUHG� IRU� WKH� FRQVHTXHQFHV� RI� FOLPDWH� FKDQJH� DQG� JOREDO�
ZDUPLQJ�� 3OHQW\� RI� VN\VFUDSHUV� ZHUH� EXLOW� DORQJ� WKH� ZDWHUIURQW� WR� JHQHUDWH� D� JOREDO� FLW\�
LPDJH� IRU� 'RKD�� $GGLWLRQDOO\�� D� QXPEHU� RI� PHJD� UHDO�HVWDWH� SURMHFWV� UHVRUWHG� WR� JXOI�
UHFODPDWLRQ�WR�JDLQ�PRUH�ODQG�DQG�FUHDWH�IDQWDV\�KRXVLQJ�DQG�UHFUHDWLRQDO�SURMHFWV���

7KH�SDSHU�VKHGV�OLJKW�RQ�QHZ�SODQQLQJ�DSSURDFKHV��FRDVWDO�PDQDJHPHQW�VWUDWHJLHV��JOREDO�
ZDUPLQJ� LPSDFW�DVVHVVPHQW�� FOLPDWH� FKDQJH� UHDGLQHVV�DQG�XUEDQ�GHYHORSPHQW�JXLGHOLQHV�
ZKLFK� FKDUDFWHUL]H� WKH� QHZ� ZDWHUIURQWV� GHYHORSPHQW� SDUDGLJP� LQ� 4DWDU�� 7KH� UHODWHG�
RXWFRPHV�RI�4DWDU�9LVLRQ������VSHFLILFDOO\� WKH� ,QWHJUDWHG�&RDVWDO�=RQH�PDQDJHPHQW�3ODQ�
IRU�4DWDU�ZLOO�EH�DVVHVVHG�WR�VFUXWLQL]H�LWV�SROLF\�PDNLQJ��SODQQLQJ�DQG�LPSOHPHQWDWLRQ��0RUH�
VLJQLILFDQWO\�� WKH�SDSHU� WUDFHV� WKH� LPSDFW�RI� WKH�GHFODUDWLRQ�RI�4DWDU�1DWLRQDO�'HYHORSPHQW�
IUDPHZRUN� DQG� 4DWDU� 1DWLRQDO� 0DVWHU� SODQ�� DV� FDOOV� IRU� D� EHWWHU� SODQQLQJ� IRU� WKH� ORFDO�
ZDWHUIURQWV�� 7KH� SDSHU� FRQFOXGHV� ZLWK� D� KROLVWLF� SODQQLQJ� PDWUL[� ZKLFK� DGYLVHV� WKH�
GHYHORSPHQW�ORJLF�RI�FRDVWDO�FLWLHV�LQ�4DWDU�WR�FUHDWH�D�EDODQFHG�UHODWLRQ�EHWZHHQ�*XOI��FLW\�
DQG� VRFLHW\�� ,W� DOVR� VXJJHVWV� SODQQLQJ� SULQFLSOHV�� SROLFLHV�� JXLGHOLQHV� DQG� UHJXODWLRQV� IRU�
IXWXUH�ZDWHUIURQWV�DQG�FRDVWDO�DUHDV¶�GHYHORSPHQW�LQ�4DWDU��

2. Qatari Cities and Water: A Unique Relation, the Past, the Present and the Future.

7KH�UHODWLRQ�EHWZHHQ�4DWDUL�FLWLHV�DQG�ZDWHU�LV�KLVWRULFDO�DQG�LQIOXHQWLDO��7KH�8UEDQ�KLVWRU\�RI�
4DWDUL� FLWLHV� ZDV� VXEVWDQWLDOO\� DIIHFWHG� E\� WKH� SUR[LPLW\� RI� WKH� *XOI� DQG� WKH� HFRQRPLF�
GHSHQGHQFH�RQ�ILVKLQJ�DQG�SHDUO�GLYLQJ��6WXG\LQJ�WKH�XUEDQ�HYROXWLRQ�RI�4DWDU�DQG�RWKHU�*XOI�
6WDWHV�ZRXOG�UHYHDO�WZR�IRUPV�RI�VHWWOHPHQWV�DOORFDWHG�LQ�DQ�DGMDFHQF\�ZLWK�ZDWHU��7KH�ILUVW�
IRUP�LV�ILVKHUPHQ�YLOODJHV�ZKLFK�ZHUH�GLVWULEXWHG�DORQJ�WKH�ZDWHUOLQH�LQ�WKH�SUHIHUUHG�VLWHV�IRU�
VWDUWLQJ� WKH� ILVKLQJ� WULSV� DQG� LWV� SUR[LPLW\� WR� WKH� FRPPXQLW\� 6RXT�� 7KLV� IRUP� RU� SDWWHUQ� RI�
ZDWHUIURQW� GHYHORSPHQW� ZDV� QRW� OLPLWHG� WR� 4DWDU� EXW� ZDV� UHSHDWHG� LQ� DOO� *XOI� 6WDWHV� DV�
ILVKLQJ�DQG�SHDUO�GLYLQJ�ZHUH�WKH�PDLQ�HFRQRPLF�SLOODUV�IRU�DOO�SUH�RLO�WUDGLWLRQDO�VHWWOHPHQWV�LQ�
WKH�*XOI��7KH�VHFRQG�SDWWHUQ�RI�ZDWHUIURQW�GHYHORSPHQW�LV�WKH�SRUWDO�FLWLHV��7KHVH�FLWLHV�JURZ�
JUDGXDOO\�DQG�RUJDQLFDOO\� DURXQG�D�VLPSOH�SRUW�ZKLFK�ZDV�XVHG� WR� IDFLOLWDWH� WUDGH�DFWLYLWLHV�
ZLWKLQ� WKH�*XOI�DQG�ZLWK�QHLJKERULQJ�FRXQWULHV�SDUWLFXODUO\� ,UDQ�� ,QGLD�DQG�RWKHU�VXUURXQGLQJ�
FRXQWULHV��

Figure 1: The economic base of the origin of Doha as a fishermen village 

2.1. The ImpDFW�RI�WKH�*XOI�RQ�'RKD¶V�8UEDQ�(YROXWLRQ

7KH�FLW\�RI�'RKD�LV�WKH�FDSLWDO�RI�WKH�6WDWH�RI�4DWDU�DQG�LV�ORFDWHG�RQ�WKH�3HUVLDQ�*XOI��7KH�
SULPDU\� LQGXVWU\� LQ�WKH�FLW\�ZDV�SHDUO� WUDGLQJ�WKURXJK�WKH�����V��DQG�WKHQ�FROODSVHG�GXH�WR�
WKH� LQYHQWLRQ� RI� SHDUO� KDUYHVWLQJ� WHFKQLTXHV� LQ� -DSDQ�� 7KH� SRSXODWLRQ� SHDNHG� DW� DERXW�
������� LQKDELWDQWV� LQ� WKH� ����V� �$OUDRXI�� ������ DQG� FRQVLVWHG� RI� WUDGLWLRQDO� ,VODPLF� GHVHUW�
VHWWOHPHQW�SDWWHUQV��DV�GHVFULEHG�E\�+DNLP�������7KHVH�SDWWHUQV�FRQVLVWHG�RI�D�YHUQDFXODU�
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�

URDG�QHWZRUNV�RI�FXO�GH�VDFV��ZKLFK�HQKDQFHG�WKH�SULYDF\�RI�QHLJKERUKRRGV��NQRZQ�DV�IHUHM��
DQG� WKH� PDUNHW�� ORFDWHG� FORVH� WR� WKH� SRUW� DQG� FRQVWLWXWLQJ� WKH� FHQWUDO� SXEOLF� UHDOP�� $IWHU�
QDWLRQDO� LQGHSHQGHQFH��'RKD�HQWHUHG�D�SKDVH�LQ�WKH�����V�DQG���V�ZKHQ�WKH�GLVFRYHU\�RI�
RLO� IXHOHG� D� SK\VLFDO� JURZWK� RI� WKH� FLW\¶V� LQIUDVWUXFWXUH�� :KLOH� WKH� ROG� FLW\� FHQWHUV� ZHUH�
UHSODFHG�E\� FRPPHUFLDO� EXLOGLQJV� DQG� DSDUWPHQW� EORFNV� IRU� IRUHLJQ� ODERU�� ORZ�ULVH� KRXVLQJ�
DUHDV�UDSLGO\�H[WHQGHG�WKH�XUEDQ�SHULSKHU\��$O�+DWKORXO��������6WXG\LQJ�WKH�XUEDQLW\�RI�4DWDU�
DQG�SDUWLFXODUO\�'RKD��ZRXOG�UHYHDO�WKH�VLJQLILFDQFH�LQIOXHQFH�RI�SUR[LPLW\�RI�WKH�*XOI�RQ�WKH�
FLW\�JURZWK�SDWWHUQ�RYHU�WKH�SDVW�GHFDGHV��7KH�FLW\�RI�'RKD�LV�WKH�ODUJHVW�FLW\�DQG�FDSLWDO�RI�
WKH� VWDWH� RI� 4DWDU�� DQG� LV� ORFDWHG� RQ� WKH� 3HUVLDQ� *XOI�� ,W� KDV� RQH� RI� WKH� IDVWHVW� JURZLQJ�
SRSXODWLRQV�LQ�WKH�$UDELF�ZRUOG��:RUOG�%DQN��������:KLOH�WKH�SRSXODWLRQ�RI�'RKD�ZDV�EHORZ�
����WKRXVDQG�MXVW����\HDUV�DJR��LW�LV�QRZ�RYHU�����PLOOLRQ�DQG�H[SHFWHG�WR�FRQWLQXH�ULVLQJ�DW�
XQSUHFHGHQWHG�UDWHV��(YHQ�LI�ZH�WUDFH�KRZ�'RKD�WUDQVIRUPHG�IURP�D�WUDGLWLRQDO�VHWWOHPHQW�WR�
D� FRVPRSROLWDQ� DQG� JOREDO� FLW\�� ZH� FDQ� FOHDUO\� LGHQWLW\� WKH� LPSDFW� RI� WKH� *XOI� RQ� WKH� FLW\�
PRUSKRORJ\�� URDGV� GHYHORSPHQW� SDWWHU� DQG� JURZWK� GLUHFWLRQV�� ,Q� RWKHU� ZRUGV�� WKH� XUEDQ�
JURZWK�G\QDPLFV�RI�'RKD�ZHUH�VXEVWDQWLDOO\�UHOD\LQJ�RQ�WKH�VWURQJ�FRQQHFWLRQ�EHWZHHQ�FLW\�
DQG�ZDWHU��7KH�RYHUDOO�PRUSKRORJ\�RI� WKH�FLW\�FDQ�DOVR�EH�VHHQ�DV�D� UHIOHFWLRQ�RI� WKH�*XOI�
ZDWHUOLQH�JHRPHWU\� &KDQJHV�LQ�WKH�FRPSRVLWLRQ�DQG�FRQILJXUDWLRQ�RI�XUEDQL]LQJ�'RKD�ZHUH�
IRXQG�GXH�WR�WKH�JUDGXDO�JURZWK�UHVSHFWLQJ�WKH�JHQHVLV�RI�WKH�FLW\¶V�GHYHORSPHQW��WKH�*XOI��
�

 
Figure 2: The whole process of urban evolution in Doha, the Capital city of Qatar was based on the 

strong connection with water 
�
2.2. Why Waterfronts are Significant to 4DWDU¶V�8UEDQ�)XWXUH" 
7KH�*XOI�DQG�FRDVWOLQH�DVVHWV�DUH�RI�JUHDW�VSLULWXDO�DQG�FXOWXUDO�VLJQLILFDQFH�WR�WKH�SHRSOH�RI�
4DWDU��$V�DOO�WKH�PDLQ�FLWLHV�LQ�4DWDU�DUH�EDVLFDOO\�FRDVWDO�FLWLHV��SODQQLQJ�IRU�WKHLU�VXVWDLQDEOH�
IXWXUH� LV� FUXFLDO�� $OO� WKHVH� FRDVWDO� FLWLHV� ZHUH� DQG� VWLOO� UHSUHVHQW� WKH� PDLQ� FHQWHUV� RI�
XUEDQL]DWLRQ� LQ� WKH� ZKROH� 6WDWH�� 7KH� JURZWK� RI� 4DWDUL� FRDVWDO� FLWLHV� SRSXODWLRQ� DQG� WKH�
SUHIHUHQFH� IRU� OLYLQJ� LQ� FRDVWDO� DUHDV� KDV� UHVXOWHG� LQ� WKHLU� HYHU�LQFUHDVLQJ� GHYHORSPHQW��
&RDVWDO� FLWLHV� DQG� ZDWHUIURQW� DUHDV� DUH� WKH� PRVW� FRPPRQ� GHVWLQDWLRQ�� ZKLFK� EULQJV� LQ�
HFRQRPLF� JURZWK� EXW� LPSOLHV� DGGLWLRQDO� XUEDQ� GHYHORSPHQW� DQG� LQFUHDVHV� WKH� QHHG� IRU�
UHVRXUFHV�� LQIUDVWUXFWXUH�DQG�VHUYLFHV��4DWDU�ZHQW� WKURXJK�GLIIHUHQW�SKDVHV�RI�GHDOLQJ�ZLWK�
ZDWHUIURQWV� LQ� WKH� ODVW� GHFDGHV�� 0RVW� RI� WKH� FRDVWDO� FLWLHV� ZHUH� WUDQVIRUPHG� IURP� KXPEOH�
ILVKHUPHQ�VHWWOHPHQWV�WR�PRGHUQ�FLWLHV��
�
3. 6WDWH�RI�WKH�'RKD¶V�:DWHUIURQWV�LQ�WKH�3RVW-Oil Era 
 
+LVWRULFDOO\�D�SHDUO�WUDGLQJ�FHQWHU��'RKD�KDV�UHLQYHQWHG�LWVHOI�LQ�MXVW�WZR�GHFDGHV�LQWR�RQH�RI�
WKH� ZRUOG¶V� EXVLHVW� EXVLQHVV�� FXOWXUDO� DQG� WRXULVP� FHQWHUV� 7KH� (YROXWLRQ� RI� 'RKD¶V�
:DWHUIURQW�LI�FULWLFDOO\�DQDO\]HG�UHYHDOV�SURIRXQG�FRQFOXVLRQV�DERXW�SKDVHV�RI�GHYHORSPHQW� 
7KH�FDSLWDO�FLW\�'RKD�KDV�ZLWQHVVHG�D�QXPEHU�RI� WUDQVIRUPDWLRQV�DIWHU� WKH�GLVFRYHU\�RI�RLO��
$V�SHU�WKH�ZDWHUIURQW��VSHFLILF�FKDQJHV�FDQ�EH�FRQFOXGHG�DV�IROORZV� 
 
3.1. From a source of livelihood to a view.  
2QH�RI�WKH�PDLQ�WUDQVIRUPDWLRQV�WKDW�FDQ�EH�REVHUYHG�LQ�WKH�SRVW�RLO�HUD�LV�WKH�IDFW�WKDW�WKH�
*XOI�ZDV�QRW�SHUFHLYHG�DQ\�PRUH�DV�D�VRXUFH�RI� OLYHOLKRRG��)LVKLQJ�DQG�SHDUO�GLYLQJ�DUH�QR�
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ORQJHU�WKH�EDFN�ERQH�RI�WKH�6WDWH¶V�HFRQRPLF�EDVH��+HQFH��WKH�*XOI¶V�QHZ�YDOXH��SDUWLFXODUO\�
IRU� KRWHOV�DQG� UHDO� HVWDWH�GHYHORSHUV� OLHV� LQ� LWV�DELOLW\� WR�SURYLGH� VWXQQLQJ�YLHZV� IRU� KRWHOV¶�
JXHVWV�DQG�UHVLGHQWLDO�WRZHUV�GZHOOHUV��

Figure 3: 'RKD¶V�ZDWHUIURQW�LQ�WKH�����V and 1960s.

Figure 4: 1990s 

3.2. The Port and the Market vs. the Glittery Towers 
7KH�SRVW�RLO�HUD�LV�DOVR�UHODWHG�WR�WKH�GRPLQDWLRQ�RI�FKDQJLQJ�WKH�LPDJH�RI�WKH�FLW\�VR�LW�FDQ�
EH� HDVLO\� UHODWHG� WR� JOREDO� FLWLHV� DURXQG� WKH� ZRUOG�� 7KH� ZDWHUIURQW� ZKLFK� ZDV� KLVWRULFDOO\�
GLVWLQJXLVKHG� ZLWK� LWV� YLEUDQW� SRUW� DQG� OLYHO\� PDUNHW� WUDQVIRUPHG� LQWR� D� VHWWLQJ� IRU� LFRQLF�
GHYHORSPHQW�ZKLFK�FRQVWUXFWV� WKH�QHZ� LPDJH�RI�WKH�FLW\�DV�D�JOREDO�XUEDQLW\��7KH�UHVXOW�RI�
VXFK� SURFHVV� UHVXOWHG� LQ� WKH� OLQLQJ� XS� RI� WRZHUV� RYHUORRNLQJ� 'RKD� %D\�� 3DUDOOHO� WR� VXFK�
DJJUHVVLYH�GHYHORSPHQW�DQRWKHU�IRUP�RI�XUEDQLW\�FDQ�EH�REVHUYHG��&RQVLGHUDEOH�SRUWLRQV�RI�
WKH�ZDWHUIURQW�ZHUH�GHVLJQDWHG�WR�SULYDWH�HQWLWLHV�SULPDULO\�KRWHOV��UHVWDXUDQWV��UHVRUWV�WXUQLQJ�
WKH�HQMR\PHQW�RI�WKH�*XOI�ZDWHUIURQW�WR�SULYDWH�SODFHV��7KLV�SULYDWL]DWLRQ�RI�WKH�ZDWHUIURQW�ZDV�
DFFRPSDQLHG�ZLWK�ODFN�RI�LQWHUHVW�LQ�FUHDWLQJ�VSDFHV�IRU�SHRSOH�DQG�UHHVWDEOLVKLQJ�WKH�VWURQJ�
FRQQHFWLRQ�EHWZHHQ�WKH�FLW\��WKH�FRPPXQLW\�DQG�WKH�ZDWHUIURQW�LQ�'RKD��

Figure 5: 'RKD¶V�DFFHOHUDWLQJ�ZDWHUIURQW development in the last decade

4. Contextualizing the Waterfronts of Qatari Cities
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�
,Q�DGGLWLRQ�WR�'RKD��WKH�&DSLWDO�FLW\��4DWDU¶V�FLWLHV�DUH�DOO�DGMDFHQW�WR�ZDWHU��7KH�PDLQ�UHDVRQ�
FDQ� EH� XQGHUVWRRG� RQFH� WKH� XUEDQ� KLVWRU\� RI� HDFK� FLW\� LV� DQDO\]HG�� $OO� WKHVH� FLWLHV� DUH�
RULJLQDOO\�EDVHG�RQ�ILVKLQJ�RU�WUDGH�VPDOO�SRUWV��6R�HYHU\�4DWDUL�FLW\�RYHUORRNLQJ�WKH�*XOI�KDV�
LWV�KLVWRU\�EXW�DOVR�DFTXLUHG�VRPH�DUFKLWHFWXUH��XUEDQ��FXOWXUDO�DQG� IXQFWLRQDO� UROHV� WKURXJK�
WKH� ODVW� IHZ� GHFDGHV�� 7KHUHIRUH�� IRU� SODQQLQJ� WKH� IXWXUH� GHYHORSPHQW� RI� 4DWDUL� FLWLHV¶�
ZDWHUIURQWV�� EHLQJ� LQIRUPHG� DERXW� LWV� KLVWRU\� DQG� FXUUHQW� VWDWXV� LV� VLJQLILFDQW�� 7KH� LGHD� LV�
XVLQJ�WKH�SHUVRQDOLW\��KLVWRULFDO�QDUUDWLYH��XUEDQ�FKDUDFWHU�DQG�DVVHWV�RI�HYHU\�4DWDUL�FLW\�WR�
DUWLFXODWH� LWV� XQLTXH� DSSURDFK� WR� ZDWHUIURQW� GHYHORSPHQW�� )RU� H[DPSOH� LI� ZH� FRPSDUH�
EHWZHHQ� WKH� RWKHU� WZR� FLWLHV� IROORZLQJ� 'RKD� LQ� WKH� ODGGHU� RI� 4DWDU¶V� PRVW� LPSRUWDQW� DQG�
SRSXODWHG� FLWLHV�� LQWHUHVWLQJ� FRQFOXVLRQV� ZRXOG� EH� UHYHDOHG�� ,Q� WKH� FDVH� RI� $O� .KRU�
&LW\�0XQLFLSDOLW\��WKH�ILVKLQJ�SRUW�LV�WKH�RULJLQ�RI�WKH�FLW\��$O�.KRU�FLW\�LV�ORFDWHG�VSHFLILFDOO\�RQ�
WKH� (DVW� FRDVW� RI� 4DWDU�� DERXW� ILIW\� NLORPHWHUV� IURP� 'RKD� DQG� FRPH� WKLUG� LQ� WHUPV� RI�
SRSXODWLRQ�ZLWK� LWV���������LQKDELWDQWV��7KH�SHUVRQDOLW\�RI�WKH�FLW\�QRZ�LV�ZHDYHG�DURXQG�D�
UHFUHDWLRQDO�UROH�ZKLFK�QHHGV�WR�EH�HODERUDWHG�DQG�IXUWKHU�H[SORUHG��7KH�IXWXUH�GHYHORSPHQW�
RI� WKH� FLW\� DQG� SDUWLFXODUO\� LWV� ZDWHUIURQW� VKRXOG� FRQVLGHU� WKH� FLW\� FKDUDFWHU�� IXQFWLRQ� DQG�
SHUVRQDOLW\�� +HQFH�� LQYHVW� PRUH� LQ� GHYHORSLQJ� WKH� &LW\� DQG� LWV� ZDWHUIURQW� DV� D� KROLVWLF�
UHFUHDWLRQDO�GHYHORSPHQW�VHUYLQJ�WKH�FRPPXQLW\��WKH�FLW\�DQG�WKH�ZKROH�FRXQWU\��7KH�VHFRQG�
LPSRUWDQW�FDVH�LV�$O�:DNUDK�&LW\�0XQLFLSDOLW\� $O�:DNUDK��D�FLW\�LQ�4DWDU�LV�ORFDWHG�VRXWK�RI�
'RKD��7KH�(DVWHUQ�VKRUH�RI�$O�:DNUDK�IDFHV�WKH�*XOI��2ULJLQDOO\�ILVKLQJ�DQG�SHDUOLQJ�YLOODJH��
$O� :DNUDK� KDV� QRZ� HYROYHG� LQWR� D� VPDOO� FLW\� ZLWK� D� SRSXODWLRQ� RI� PRUH� WKDQ� ��������
LQKDELWDQWV�PDNLQJ� LW� RQH� RI� WKH� ODUJHVW� FLWLHV� LQ�4DWDU�� 7KH� FLW\� KDV� D� VWURQJ� KLVWRU\� DQG�
HYLGHQFHV�RI�WKH�WUDGLWLRQDO�DUFKLWHFWXUH�DQG�XUEDQLVP�RI�4DWDU��,W� LV�DOVR�WKH�ORFDWLRQ�RI�WKH�
IDPRXV�IRUW�DQG�WUDGLWLRQDO�PDUNHW��+HQFH��D�IRFXV�RQ�WKH�KLVWRULFDO�KHULWDJH�DV�D�SRWHQWLDO�IRU�
GHYHORSLQJ�WKH�FLW\¶V�ZDWHUIURQW�FDQ�EH�D�NH\�WR�LWV�XQLTXHQHVV�ZLWKLQ�WKH�4DWDUL�FRQWH[W��
�

� �

� �
Figure 6: Partial attempts to develop parts of Al Wakrah waterfront as a manifestation of local heritage 

to attract tourism and serve the local community alike.�
 
5. The Main Challenges of Waterfront Development in Qatar 
�
)RU�4DWDU�WR�GHYHORS�LWV�ZDWHUIURQWV�DQG�FRDVWDO�FLWLHV�LQ�D�VXVWDLQDEOH�PDQQHU��D�QXPEHU�RI�
FKDOOHQJHV�QHHG�WR�EH�FRQIURQWHG��$V�H[SODLQHG�HDUOLHU��DOO�WKH�ZDWHUIURQWV�DQG�FRDVWDO�FLWLHV�
LQ�4DWDU�DUH�SDUW�RI�WKH�FRXQWU\¶V�HQYLURQPHQWDO�DVVHWV�DQG�DOVR�FRQWDLQ�WKH�PRVW�VLJQLILFDQW�
XUEDQ� DQG� DUFKLWHFWXUDO� KHULWDJH� GXH� WR� WKH� IDFW� WKDW� DOO� WUDGLWLRQDO� FLWLHV� LQ� 4DWDU� ZHUH�
KLVWRULFDOO\� SRUWDO� FLWLHV� FRQQHFWLQJ� 4DWDU� ZLWK� WKH� UHVW� RI� WKH� ZRUOG� YLD� WUDGH� DQG� RWKHU�
HFRQRPLF� DFWLYLWLHV�� +HUH� DUH� WKH� PDLQ� FKDOOHQJHV� DV� SULRULWL]HG� WR� EH� FRQIURQWHG� LQ� DQ\�
VWUDWHJLF�SODQQLQJ�DLPLQJ�DW�GHYHORSLQJ�ZDWHUIURQWV�DQG�FRDVWDO�FLWLHV�LQ�4DWDU��
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5.1. Waterfronts as a Catalyst for Urban and Economic Development 
7R�PLWLJDWH� WKHVH� SUREOHPV� LW� LV� QHFHVVDU\� WR� FRQVLGHU� FRDVWDO� FLWLHV� DV� G\QDPLF� FRPSOH[�
V\VWHPV�ZKLFK�QHHG�HQHUJ\��ZDWHU��IRRG�DQG�RWKHU�UHVRXUFHV�LQ�RUGHU�WR�ZRUN�DQG�JHQHUDWH�
GLYHUVH�DFWLYLWLHV��ZLWK�WKH�DLP�RI�RIIHULQJ�D�EHWWHU�VRFLR�HFRQRPLF�FOLPDWH�DQG�TXDOLW\�RI�OLIH��
$V� D� FRQVHTXHQFH�� WKH� LQWHJUDWHG� PDQDJHPHQW� DQG� VXVWDLQDEOH� GHYHORSPHQW� RI� FRDVWDO�
FLWLHV� LV�HVVHQWLDO��ZLWK�VFLHQFH�� WHFKQRORJ\��DUFKLWHFWXUH��VRFLR�HFRQRPLFV�DQG�SODQQLQJ��DOO�
FRQWULEXWLQJ�WR�SURYLGH�VXSSRUW�WR�GHFLVLRQ�PDNHUV��$V�VWDWHG�LQ�4DWDU�1DWLRQDO�'HYHORSPHQW�
)UDPHZRUN�� ³$OWKRXJK� 4DWDU� LV� D� FRDVWDO� QDWLRQ�� WKHUH� LV� D� VLJQLILFDQW� XQGHU� SURYLVLRQ� RI�
UHFUHDWLRQDO� DQG� OHLVXUH� IDFLOLWLHV� LQ� FRDVWDO� ORFDWLRQV� IRU� WKH� FRPPXQLW\� WR� HQMR\��� 4DWDU�
1DWLRQDO�'HYHORSPHQW�)UDPHZRUN��41')����
�
5.2. Environmental Conservation.  
7KH� DFWLYLWLHV� FRPPRQ� WR� FRDVWDO� FLWLHV� DQG� ZDWHUIURQWV� DUHDV� UHTXLUH� WKH� GHYHORSPHQW� RI�
ZHOO�SODQQHG� DQG� PDQDJHG� XUEDQ� HQYLURQPHQWV�� QRW� RQO\� IRU� UHDVRQV� RI� HIILFLHQF\� DQG�
HFRQRPLFV�� EXW� DOVR� WR� DYRLG� LQIOLFWLQJ� HQYLURQPHQWDO� GHJUDGDWLRQ� WKDW� FDXVHV� WKH�
GHWHULRUDWLRQ� RI� QDWXUDO� UHVRXUFHV�� TXDOLW\� RI� OLIH� DQG� KXPDQ� KHDOWK�� 3UHVHUYLQJ� WKH�
HQYLURQPHQWDO� DVVHWV� DOORFDWHG� DORQJ� WKH� H[WHQGHG� 4DWDUL� FRDVWOLQH� LQFOXGLQJ� PDQJURYH�
WUHHV�� 4DWDU� VKRXOG� OHDUQ� IURP� WKH� QHJDWLYH� FRQVHTXHQFHV� RI� ZDWHU� UHFODPDWLRQ� DV� LW�
QHJDWLYHO\� DIIHFWHG�PDULQH� HFRV\VWHPV�� ([WHQVLYH� FRDVWDO� GHYHORSPHQW� LQ�'XEDL
V� DUWLILFLDO�
LVODQGV� LV�D� YHU\� LOOXVWUDWLYH�H[DPSOH�RI� VXFK�QHJDWLYH� LPSDFW��$QRWKHU� LPSRUWDQW� DVSHFW� LQ�
SODQQLQJ� FRQWHPSRUDU\� ZDWHUIURQWV� LV� GHDOLQJ� ZLWK� WKH� IXWXUH� FRQVHTXHQFHV� RI� FOLPDWH�
FKDQJH��
�

� �
Figure 7: The view over a few mangrove trees that grow on the shores of Qatar 

�
5.3. Heritage Conservation.  
7KH�VHFRQG�PDLQ�FKDOOHQJH�LQ�GHYHORSLQJ�ZDWHUIURQWV�DQG�FRDVWDO�FLWLHV�LQ�4DWDU�LV�KHULWDJH�
FRQVHUYDWLRQ��$OO�WKH�SRUWDO�FLWLHV�LQ�4DWDU�IURP�'RKD�WR�$O�.KRU�RU�$O�6KDPDO�LQ�WKH�QRUWK�RU�
$O�:DNUD� LQ� WKH� VRXWK� DUH� VLWHV� IRU� D� YDOXDEOH� DUFKLWHFWXUDO� DQG� XUEDQ� KHULWDJH�� )URP� WKH�
IDEULF� RI� WKH� WUDGLWLRQDO� FHQWHU� RI� WKHVH� FLWLHV� WR� WKH� XQLTXH� YRFDEXODU\� RI� DUFKLWHFWXUDO�
HOHPHQWV� XVHG� LQ� KRXVHV�� PRVTXHV� DQG� PDMOLVHV�� FRQVHUYDWLRQ� DQG� SUHVHUYDWLRQ� RI� VXFK�
YDOXDEOH�DQG� LUUHSODFHDEOH�KHULWDJH�VKRXOG�EH�D�SULRULW\��+HQFH�� WKH� UROH�RI�XUEDQ�SODQQLQJ�
DXWKRULWLHV� LQ� 4DWDU� VKRXOG� EH� DUWLFXODWHG� DURXQG� D�PRUH� VHQVLWLYH� DSSURDFK� WR� ZDWHUIURQW�
GHYHORSPHQW�� $Q� DSSURDFK� WKDW� ZLOO� DOORZ� GHYHORSPHQW� DQG� JURZWK� EXW� PRUH� VLJQLILFDQWO\�
DFNQRZOHGJH�WKH�LPSRUWDQFH�RI�FRQVHUYLQJ�WKH�QDWLRQ
V�KHULWDJH�DQG�SUHVHUYH�VXFK�YDOXDEOH�
FKDSWHUV�RI�4DWDU¶V�KLVWRU\��
�
5.4. Waterfronts in Qatar as Places for All 
0DQ\� VFKRODUV� LQ� WKH� ILHOG� RI� XUEDQLVP�� WKURXJK� WKHLU� UHVHDUFK�� KDYH� KLJKOLJKWHG� WKH�
LPSRUWDQFH� RI� WKH� KXPDQ� GLPHQVLRQ� LQ� XUEDQLVP� �-DFREV�� ������ *HKO�� ������ DQG� RIIHUHG�
LQVLJKWV� LQWR� V\VWHPDWLFDOO\� VWXG\LQJ� HQYLURQPHQWDO� EHKDYLRU� �=HLVHO� ������ WKURXJK�
LQWHUQDWLRQDO� VWXGLHV� LQ� SXEOLF� OLIH� �:K\WH�� ������ *HKO�� ������� 6WXG\LQJ� SXEOLF� OLIH� RIIHUV�
LPPHQVH�LQVLJKWV�WR�XUEDQ�HQYLURQPHQW�SURIHVVLRQDOV�E\�EULQJLQJ�XVHUV�EDFN�LQWR�IRFXV�ZKHQ�
WKH\� PD\� EH� RYHUORRNHG� LQ� GHVLJQ� �*HKO�� ������� 7KH� H[SHFWHG� RXWFRPHV� FRXOG� SOD\� DQ�
HVVHQWLDO� UROH� LQ� DFKLHYLQJ� WKH� QHHGV� RI� WKH�ZKROH� VRFLDO� VSHFWUXP� WKDW� DUH� FRQVLGHUHG�DV�
FRPPXQLW\�PHPEHUV�GZHOOLQJ�ZLWKLQ�'RKD�DQG�RWKHU�FLWLHV��3HRSOH�LQ�4DWDU�FRXOG�EHORQJ�WR�
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DQ\� RI� WKH�PRUH� WKDQ� ���� QDWLRQDOLWLHV� WKDW�PDNH�'RKD� DQG� RWKHU�4DWDUL� FLWLHV� RQH� RI� WKH�
ZRUOG¶V�PRVW�GLYHUVH�SODFHV��+HQFH��ZDWHUIURQWV�GHYHORSPHQW� LQ�4DWDU�VKRXOG�VSHDN�WR�WKLV�
GLYHUVLILHG�KXPDQ�PRVDLF�DQG�WDNH�WKHLU�QHHGV�DQG�DVSLUDWLRQ�LQWR�FRQVLGHUDWLRQ��
 
6. The Role of the Urban Planning Department in Qatar: Towards an Integrated 

Coastal  Zones Development 
 
The Inevitability of Coastal Protection 
4DWDU� FRDVWOLQH� KDV� FRPH� XQGHU� LQFUHDVLQJ� SUHVVXUH� DV� LW� FRQWLQXHV� WR� DWWUDFW� PDQ\� QHZ�
UHVLGHQWV� DQG� YLVLWRUV� VHHNLQJ� WKH� OLIHVW\OH� DQG� HQYLURQPHQW� RI� FRDVWDO� OLYLQJ�� 3ODQQLQJ� IRU�
FRDVWDO�FRPPXQLWLHV�PXVW�EDODQFH�WKH�QHHG�WR�SURYLGH�MREV��KRXVLQJ��IDFLOLWLHV�DQG�WUDQVSRUW�
IRU� D� JURZLQJ� SRSXODWLRQ� ZKLOH� PDLQWDLQLQJ� WKH� FRDVW
V� XQLTXH� TXDOLWLHV�� ,W� ZDV� HYLGHQW� LQ�
4DWDU�1DWLRQDO�'HYHORSPHQW�)UDPHZRUN��41')��WKDW�4DWDU�DV�D�FRVWDO�QDWLRQ�LV�QRW�XWLOL]LQJ�
VXFK� D� SRWHQWLDO� WR� WKH�PD[LPXP� OHYHO� GHVLUHG��� 4DWDU� 1DWLRQDO� 'HYHORSPHQW� )UDPHZRUN�
�41')�� DQG� WKH� JHQHUDWHG� 4DWDU� QDWLRQDO� 0DVWHU� SODQ� DFNQRZOHGJHG� WKH� ODFN� RI� FOHDU�
VWUDWHJ\�WR�GHDO�ZLWK�WKH�ZDWHUIURQW�GHYHORSPHQW�DQG�FRDVWDO�JURZWK��+HQFH��,QWHULP�&RDVWDO�
'HYHORSPHQW�*XLGHOLQHV��,&'*��ZDV�GHYHORSHG�ZLWK�WKH�GHWHUPLQDWLRQ�WR�XVH�LW�WHPSRUDULO\�
WLOO� WKH� ILQDOL]DWLRQ� RI� D� FRPSUHKHQVLYH� DQG� LQWHJUDWHG� VWXG\� GHDOLQJ� ZLWK� &RVWDO� =RQHV�
0DQDJHPHQW�� 7KH� PDLQ� YDOXH� RI� ,&'*� LV� WR� JXLGH� WKH� DVVHVVPHQW� DQG� DSSURYDO� RI�
UHFUHDWLRQDO�� OHLVXUH�� WRXULVP� DQG� RWKHU� IRUPV� RI� GHYHORSPHQW� DQG� IDFLOLWLHV� SURSRVHG� LQ�
FRDVWDO� ORFDWLRQV�� $GGLWLRQDOO\�� LW� GLUHFWV� SXEOLF� DQG� SULYDWH� VHFWRU� GHYHORSPHQW� WR� IROORZ� D�
FOHDU� VHW� RI� GHYHORSPHQW� REMHFWLYHV�� GHILQLWLRQV� DQG� UHJXODWLRQV� WR� SUHYHQW� WKH� ULVN� RI�
HQYLURQPHQWDO�GHJUDGDWLRQ�LQ�WKH�&RDVWDO�=RQHV��
�

 
Figure 8:  (Source: QNMP, ICZD) 

 
%DVHG� RQ� WKH� FRDVWDO� IRUP� RI� 4DWDU� DQG� WKH� ODQG� XVH� VHQVLWLYLW\� DQDO\VLV� WKDW� KDV� EHHQ�
XQGHUWDNHQ� DQG�PDSSHG�� DSSURSULDWH� IRUPV� RI� ODQG� XVH� DQG� RFFXSDQF\� LQ� WKH� IRXU�PDMRU�
FRDVWDO�]RQHV�KDYH�EHHQ�LGHQWLILHG��7KH�)RXU�&RDVWDO�=RQH�7\SHV�DUH�3URWHFWHG�$UHDV�DQG�
$TXLIHU�3URWHFWLRQ�=RQH��'HYHORSHG�$UHDV��)XWXUH�'HYHORSPHQW�=RQH��DQG�43�-XULVGLFWLRQ�
=RQH�ERXQGDU\�DQG�DUHDV�WKDW�KDYH�QRW�EHHQ�GHVLJQDWHG�LQ�WKH�ILUVW�WKH�ILUVW�WKUHH�W\SHV��7KH�
WKLUG�W\SH�RU�]RQH�ZKLFK�LV�UHODWHG�WR�IXWXUH�GHYHORSPHQW�ZDV�DOVR�GLYLGHG�LQWR�WKUHH�]RQHV�
GHSHQGLQJ� RQ� WKH� VHQVLWLYLW\� RI� WKH� GHYHORSPHQW� FRQWH[W�� +HQFH�� &ODVVLILFDWLRQ� RI� )XWXUH�
'HYHORSPHQW� =RQH� ZDV� FDWHJRUL]HG� � DV� VXFK� 7KH� )XWXUH� GHYHORSPHQW� ]RQH� ZLWK� OHVV�
HQYLURQPHQWDO� VHQVLWLYLW\�� 7KH� )XWXUH� GHYHORSPHQW� ]RQH� ZLWK� PHGLXP� HQYLURQPHQWDO�
VHQVLWLYLW\�DQG�7KH�)XWXUH�GHYHORSPHQW�]RQH�ZLWK�KLJK�HQYLURQPHQWDO�VHQVLWLYLW\���

 

������������������������������������������������
��� 41')� KDV� SURSRVHG� WKH� SUHSDUDWLRQ� RI� D� FRPSUHKHQVLYH� ,QWHJUDWHG� &RDVWDO� =RQH�0DQDJHPHQW�
3ODQQLQJ��,&=03��WR�KHOS�PDQDJH�DQG�VXVWDLQ�WKH�QDWLRQ¶V�YDOXDEOH�FRDVWDO�DVVHWV��

404



$OUDRXI��$OL�	�$O�1XDLPL��0XEDUDN� Cool Waterfronts in Qatar ��WK�,62&$53�&RQJUHVV�������

�

Figure 9: The main promenade of Doha and the connected green public spaces. 

Figure 10: 7KH�LQWHUDFWLRQ�EHWZHHQ�SHRSOH�DQG�WKH�ZDWHUIURQW�DORQJ�WKH�FLW\¶V�DFWLYH�SURPHQDGH� 

7. Global Lessons: The Urban Value of Costal Development
�
7KH�PHDQLQJ�RI�D�FLW\�YLEUDQW�ZDWHUIURQW�LV�FHQWHUHG�RQ�FUHDWLQJ�SODFHV�IRU�DOO�SHRSOH� &LWLHV�
VHHN�D�ZDWHUIURQW�WKDW�LV�D�SODFH�RI�SXEOLF�HQMR\PHQW��7KH\�ZDQW�D�ZDWHUIURQW�ZKHUH�WKHUH�LV�
DPSOH�YLVXDO�DQG�SK\VLFDO�SXEOLF�DFFHVV�±�DOO�GD\��DOO�\HDU���WR�ERWK�WKH�ZDWHU�DQG�WKH�ODQG��
&LWLHV�DOVR�ZDQW�D�ZDWHUIURQW�WKDW�VHUYHV�PRUH�WKDQ�RQH�SXUSRVH��WKH\�ZDQW�LW�WR�EH�D�SODFH�WR�
ZRUN�DQG�WR�OLYH��DV�ZHOO�DV�D�SODFH�WR�SOD\��,Q�RWKHU�ZRUGV��WKH\�ZDQW�D�SODFH�WKDW�FRQWULEXWHV�
WR�WKH�TXDOLW\�RI�OLIH�LQ�DOO�RI�LWV�DVSHFWV�±�HFRQRPLF��VRFLDO��DQG�FXOWXUDO´��5HPDNLQJ�WKH�8UEDQ�
:DWHUIURQW��WKH�8UEDQ�/DQG�,QVWLWXWH��6HDWWOH�'HSDUWPHQW�RI�3ODQQLQJ�DQG�'HVLJQ�������. ,Q�
WKLV�VHFWLRQ�RI� WKH�SDSHU��D�QXPEHU�RI�JOREDO�FDVH�VWXGLHV�ZHUH�DQDO\]HG� LQ�RUGHU� WR�GUDZ�
FRQFOXVLRQV� UHJDUGLQJ� WKH�PDLQ� IHDWXUHV� RI� SRVLWLYH� DQG� YLEUDQW� ZDWHUIURQWV�� 7KH� VHOHFWHG�
FDVH�VWXGLHV� UDQJH�IURP�PHJD�FLW\� OLNH� WKH�6KDQJKDL�%XQG�:DWHUIURQW�5HGHYHORSPHQW�� WKH�
1RUWKHUQ� +RQJ� .RQJ�:DWHUIURQW� DQG�0HOERXUQH�:DWHUIURQW� 5HYLWDOL]DWLRQ�� 7KH� FDVHV� DOVR�
LQFOXGH� H[DPSOHV� RI� VPDOO� DQG� PHGLXP� VFDOH� LQWHUYHQWLRQV� OLNH� WKH� FDVH� RI� $NHU� %U\JJH�
:KDUI��2VOR��1RUZD\�DQG�WKH�&KHRQJJ\HFKHRQ�5LYHU�LQ�6HRXO��6RXWK�.RUHD�
�

� �
Figure 11: The best practice cases of the Shanghai Bund Waterfront Redevelopment and Melbourne 

Waterfront Revitalization respectively 
�
7KH�FDVHV�RI�$NHU�%U\JJH�:KDUI��2VOR�DQG�WKH�&KHRQJJ\HFKHRQ�5LYHU��6HRXO�LOOXVWUDWHG�WKH�
YDOXH� RI� VPDOO� DQG� PHGLXP� VFDOH� LQWHUYHQWLRQV� ZKLFK� DLP� WR� WUDQVIRUP� WKH� FLW\� ZDWHU�
SRWHQWLDOV�LQWR�D�VRXUFH�RI�GLVWLQFWLRQ�DQG�IRUFH�WR�FUHDWH�QHZ�VSDWLDO�H[SHULHQFHV��,Q�WKH�WZR�
FDVHV��WKH�ZDWHUIURQWV�ZHUH�SODQQHG�DV�VRFLDO�SXEOLF�VSDFHV�ZLWKLQ�WKH�IDEULF�RI�EXV\�FLWLHV��
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3DUWLFXODUO\��WKH�WKH�&KHRQJJ\HFKHRQ�5LYHU�GHYHORSPHQW�LOOXVWUDWHG�WKH�LPSRUWDQFH�RI�VPDOO�
DFW� DQG� ELJ� ,PSDFW� DSSURDFK�� +RZ� WKH�&KHRQJJ\HFKHRQ�5LYHU� XUEDQ� GHVLJQ� UHVWRUHG� WKH�
JUHHQ�KHDUW�RI�6HRXO��7KH�SURMHFW� LV� LQWHQGHG�WR�FUHDWH�D�JUHHQ�RDVLV� LQ�D�FRQFUHWH� MXQJOH��
7KH� ODUJH�VFDOH�FDVHV� OLNH�7KH�1RUWKHUQ�+RQJ�.RQJ�DQG�:DWHUIURQW�0HOERXUQH�:DWHUIURQW�
5HYLWDOL]DWLRQ�GHDO�ZLWK�WKH�ZDWHUIURQW�QRW�RQO\�DV�D�VRFLDO�DQG�UHFUHDWLRQDO�HGJH�WR�WKH�FLW\�
EXW� UDWKHU� DV� D� FHQWHU� RI� KROLVWLF� GHYHORSPHQW� ZKLFK� EHHQ� LQIXVHG� WKURXJK� WKH� ZKROH�
ZDWHUIURQW�DQG�PRUH�VLJQLILFDQWO\�SHQHWUDWHG�WKH�GHSWK�RI�WKH�FLW\��7KHVH�SURMHFWV�KDYH�EHHQ�
SODQQHG�LQ�OLJKW�RI�D�GHYHORSPHQW�IUDPHZRUN�ZKLFK�VHHV�WKH�ZDWHUIURQW�DV�D�FDWDO\VW�IRU�WKH�
ZKROH� FLW\� GHYHORSPHQW�� ,Q� WKH� FDVH� RI� 7KH� 1RUWKHUQ� +RQJ� .RQJ�:DWHUIURQW�� WKH� UHILQHG�
XUEDQ�GHVLJQ� IUDPHZRUN�SURYLGHV�D� FRKHUHQW�DQG� OHJLEOH� VWUXFWXUH�RI� XVHV�� EXLOGLQJ� IRUPV��
RSHQ� VSDFH� DQG� FRQQHFWLYLW\�� ,W� LV� EXLOW� XSRQ� WKH� ZDWHUIURQW� SURPHQDGH� DQG� IRXU� SULQFLSDO�
GHVLJQ�FRUULGRUV�WR�FUHDWH�D�VHQVH�RI�SODFH��
�

�
Figure 12: Aker Brygge Wharf, Oslo, Norway 

�

� �
Figure 13: the Cheonggyecheon River Urban Design Restored the Green Heart of Seoul 

�

�
Figure 14: 7KH�1RUWKHUQ�+RQJ�.RQJ�:DWHUIURQW�

�
8. Creating a Great waterfront: The Suggested Strategies 
Planning Principles, Guidelines and Recommended Actions for Vibrant Waterfronts 
�
7KLV�VWXG\� LQYROYHV�DQ� LQLWLDO� UHYLHZ�RI� WKH� OLWHUDWXUH�RQ�ZDWHUIURQW�GHYHORSPHQWV�DQG�XUEDQ�
VXVWDLQDELOLW\�WR�H[WUDFW�D�FRPSUHKHQVLYH�VHW�RI�FULWHULD�WKDW�FDQ�EH�XVHG�WR�GHYHORS�D�YLEUDQW��
VXVWDLQDEOH� DQG� VXFFHVVIXO� ZDWHUIURQW� �0DFGRQDOG�� ������ $QGHUVVRQ�� ������� 7KHUHIRUH�� LQ�
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WKLV�VHFWLRQ��WKH�OHVVRQV�OHDUQHG�IURP�WKH�VHOHFWHG�FDVH�VWXGLHV�LQ�DGGLWLRQ�WR�WKH�DQDO\VLV�RI�
SXEOLVKHG� OLWHUDWXUH�RQ� WKH�QHZ� WUHQGV�RI�SODQQLQJ�ZDWHUIURQWV�ZRXOG�FRQVWUXFW� WKH�EDVH�IRU�
VXJJHVWLQJ� VWUDWHJLHV�� SODQQLQJ� DQG� GHVLJQ� FRQFHSWV� ZKLFK� FDQ� JXDUDQWHH� WKH� FUHDWLRQ� RI�
FUHDWH�ZDWHUIURQWV��)LUVW�RI�DOO��WKH�LPSRUWDQFH�RI�SURYLGLQJ�D�GLYHUVLW\�RI�DWWUDFWLRQV�WR�FUHDWH�
DQ� DOO�WLPH� DQG� DOO�VHDVRQ�ZDWHUIURQW�� $OVR�� WR� SURYLGH� D� FRQWLQXRXV�ZDWHUIURQW� SURPHQDGH�
ZLWK�DQ�H[WHQVLYH�JUHHQHU\��7KH�SURPHQDGH�DV�DQ�H[WHQGHG�VSDWLDO�H[SHULHQFH�VXSSRUWHG�E\�
JUHHQ�VSDFHV�ZRXOG�HQFRXUDJH�VRFLDO�LQWHUDFWLYLW\�DQG�VHQVH�RI�EHORQJLQJ�WR�WKH�ZDWHUIURQW��
6XFK�IUHTXHQW�XVDELOLW\�FDQ¶W�EH�DWWDLQHG�ZLWKRXW�DOORZLQJ�IRU�SXEOLF�DFFHVV�DQG�SURYLGLQJ�IRU�
HQYLURQPHQWDOO\�IULHQGO\�WUDQVSRUW�LQFOXGLQJ�JUHHQ�EXVHV��ELF\FOHV��VDIH�SHGHVWULDQ�URXWV�DQG�
HYHQ�HIIHFWLYH�ZDWHU�WUDQVSRUWDWLRQ��,W�ZDV�DOVR�GRFXPHQWHG�WKDW�LQ�DOO�VXFFHVVIXO�ZDWHUIURQWV��
WKH�PDLQ�ODQGPDUNV�ZHUH�LQWHJUDWHG�ZLWK�WKH�ZDWHUIURQW�SURPHQDGH�WR�LQFUHDVH�FRQQHFWLYLW\�
DQG�YLEUDQF\���

$� VRFLDO� DSSURDFK� WR� XUEDQ�ZDWHUIURQW� UHJHQHUDWLRQ� LV� DQ� LPSRUWDQW� FRQGLWLRQ� WRR� DV� LW� ZLOO�
JXDUDQWHH� WKDW� WKH� UHJHQHUDWLRQ�RI� WKH�ZDWHUIURQW� LV� DFWXDOO\� VSHDNLQJ� WR�DOO� SHRSOH�ZLWKRXW�
DQ\� IRUP� RI� UHMHFWLRQ�� GLVFULPLQDWLRQ� RU� QHJOHFW�� 6XFK� DQ� LQFOXVLYH� DSSURDFK� ZRXOG� FUHDWH�
ERQGV� EHWZHHQ� SHRSOH� DQG� SODFH�� 7KH� VRFLDO� DSSURDFK� WR� ZDWHUIURQW� GHYHORSPHQW� ZRXOG�
DIIHFW� WKH�GHFLVLRQ�PDNLQJ� LQ� WKH�SODQQLQJ�SURFHVVHV��7KH� UROH�RI�SODQQHUV� LQ�SXEOLF�VSDFH�
SODQQLQJ�LV�FUXFLDO�EXW�LQWHJUDWLQJ�WKH�YLHZV�RI�WKH�FRPPXQLW\�PHPEHUV�LV�HTXDOO\�LPSRUWDQW��
+HQFH�� FLWL]HQ�SDUWLFLSDWLRQ� LQ� WKH�SODQQLQJ�DQG�GHVLJQ�SURFHVV�RI� DQ\�ZDWHUIURQW� LV� QRW� DQ�
RSWLRQ�DV�ZDWHUIURQWV�DUH�RQH�RI�WKH�PRVW�VRFLDO�SODFHV�DQG�VKRXOG�E\�SODQQHG�DQG�GHVLJQHG�
E\�SHRSOH�DQG�IRU�SHRSOH��$QRWKHU�FUXFLDO�SULQFLSOH�LQ�SODQQLQJ�ZDWHUIURQWV�LV�WR�GLYHUVLI\�XVHV�
DQG� DFWLYLWLHV� DORQJ� WKH� ZDWHUIURQW� DQG� ZLWKLQ� WKH� FRDVWDO� FLWLHV� WR� LQFOXGH� UHVLGHQWLDO��
FRPPHUFLDO��FXOWXUDO��LQVWLWXWLRQDO��DQG�PL[HG�XVHV�FRQQHFWHG�ZLWK�RSHQ�DQG�SXEOLF�VSDFHV��

)RU�D�ZDWHUIURQW�WR�VXFFHHG�DQG�DWWUDFW�SHRSOH�DQG�HQKDQFH�LWV�FLW\��D�IRFXV�RQ�TXDOLW\�DQG�
VXFFHVVIXO� SODFH� PDNLQJ� LV� KLJKO\� UHFRPPHQGHG�� 'HVLJQ�EDVHG� ZDWHUIURQW� GHYHORSPHQWV�
VKRXOG�DWWDLQ�D�QXPEHU�RI�TXDOLWLHV�WR�DFFRPSOLVK�SRVLWLYH�SODQQLQJ�SURFHVV�ZKLFK�ZRXOG�OHDG�
WR� YLEUDQW� DQG� DWWUDFWLYH� ZDWHUIURQWV�� 0RUH� LQWHJUDWHG� VSDWLDO� DQG� SODQQLQJ� SDWWHUQV� WR�
JXDUDQWHH�WKH�VXFFHVV�RI�ZDWHUIURQWV�FDQ�EH�FU\VWDOL]HG�DV�VXFK��

8.1. Waterfront as a Sequence of Public Spaces 
%HJLQ�E\�HQYLVLRQLQJ�D�QHWZRUN�RI�ZHOO�FRQQHFWHG��PXOWL�XVH�SXEOLF� VSDFHV� WKDW� ILW�ZLWK� WKH�
FRPPXQLW\¶V� VKDUHG� JRDOV�� :DWHUIURQWV� VKRXOG� EH� GHVLJQHG� DV� D� VHTXHQFH�RI� DFWLYH� DQG�
YLEUDQW�SXEOLF�VSDFHV�VSHDNLQJ�WR�WKH�ZKROH�FLW\�GZHOOHUV��

Figure 15: Waterfronts should be designed and planned as a number of connected positive 
public spaces 

8.2. Public Goals are the Primary Objective 
:DWHUIURQWV�HYHU\ZKHUH�DUH�WRR�YDOXDEOH�WR�VLPSO\�DOORZ�GHYHORSHUV�WR�GLFWDWH�ZKDW�KDSSHQV�
WKHUH����7KLV�LV�QRW�WR�VD\�WKDW�SULYDWH�GHYHORSPHQW�LV�XQZHOFRPH�DQG�VKRXOG�EH�GLVFRXUDJHG�
± RQ� WKH� FRQWUDU\�� LW� LV� RIWHQ� QHFHVVDU\� WR� WKH� IXWXUH� RI� D� KHDOWK\�ZDWHUIURQW�� %XW� WKH� EHVW
VROXWLRQV� IRU� UHYDPSLQJ� ZDWHUIURQWV� SXW� SXEOLF� JRDOV� ILUVW�� QRW� SULYDWH� VKRUW�WHUP� ILQDQFLDO
REMHFWLYH��7KH�YLDELOLW\�RI�D�ZDWHUIURQW�GHYHORSPHQW�LV�DOVR�DERXW�KRZ�WR�EDODQFH�SXEOLF�DQG
SULYDWH�LQYHVW�WR�EH�HFRQRPLFDOO\�VXVWDLQDEOH�
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Figure 16: the needs of the different sectors and groups of the community are the primary 

objectives of a successful waterfront. 
�
8.3. Build on Existing Assets & Context 
$IWHU�HVWDEOLVKLQJ�WKH�SXEOLF�VSDFHV�DQG�SXEOLF�JRDOV��EHJLQ�WKH�SXEOLF�YLVLRQLQJ�SURFHVV�ZLWK�
WKH�H[LVWLQJ�DVVHWV�DQG�VXUURXQGLQJ�FRQWH[W��7KHUHIRUH�� LW� LV�ZLVH�WR�VWDUW�VPDOO� WR�PDNH�ELJ�
FKDQJHV�� 3ODFHPDNLQJ� LV� DERXW� GRLQJ� PRUH� WKDQ� SODQQLQJ�� 0DQ\� JUHDW� SODQV� JHW� ERJJHG�
GRZQ�EHFDXVH�WKH\�DUH�WRR�ELJ��WRR�H[SHQVLYH��DQG�VLPSO\�WDNH�WRR�ORQJ�WR�KDSSHQ��
�
8.4. Create A Shared Community Vision 
8QOLNH� D� PDVWHU� SODQ�� D� FRPPXQLW\� YLVLRQLQJ� SURFHVV� GRHV� QRW� ORFN� D� SURMHFW� LQWR� D�
SUHVFULEHG�VROXWLRQ��,W�LV�D�FLWL]HQ�GULYHQ�LQLWLDWLYH�WKDW�RXWOLQHV�D�VHW�RI�JRDOV��LGHDOV�WR�VWULYH�
IRU��WKDW� VHW� WKH� VWDJH� IRU� SHRSOH� WR� WKLQN� EROGO\�� PDNH� EUHDNWKURXJKV�� DQG� DFKLHYH� QHZ�
SRVVLELOLWLHV�IRU�WKHLU�ZDWHUIURQW��
�
8.5. Create Multiple-Use Connected Destinations  
&UHDWH� D� YLEUDQW� PL[HG�XVH� FRPPXQLW\� DIIRUGDEOH� DQG� ZHOFRPLQJ� IRU� DOO�� 7KH� YDOXH� RI�
LQVHUWLQJ� SRSXODU� GHVWLQDWLRQV� ZLWKLQ� WKH� ZDWHUIURQW� LV� WR� FUHDWH� D� VSHFLDO� SODFH� WR� GUDZ�
SHRSOH��7KH�PRVW�HIIHFWLYH�ZD\� WR�SURSHO�D�YLVLRQLQJ�SURFHVV� LV� WR�VHW�D�JRDO�RI�FUHDWLQJ� D�
QXPEHU� RI� JUHDW� GHVWLQDWLRQV� DORQJ� D� ZDWHUIURQW�� DQ� LGHD� ZLOO� JXDUDQWHH� H[WHQVLYH� IORZ� RI�
SHRSOH�LQ�GLIIHUHQW�GD\�WLPHV��VHDVRQV��ZHDWKHU�DQG�FRQGLWLRQV��6XFK�GHVWLQDWLRQV�DORQJ�WKH�
ZDWHUIURQW� VKRXOG� EH� FRQQHFWHG� WR� RQH� DQRWKHU� DQG� LQFRUSRUDWHG� LQWR� D� YLVLRQ� IRU� WKH�
ZDWHUIURQW�DV�D�ZKROH��7KH�FRQQHFWLYLW\�EHWZHHQ�WKH�VHOHFWHG�DQG�ZHOO�SODQQHG�GHVWLQDWLRQV�
VKRXOG� EH� DFKLHYHG� YLD� HQFRXUDJLQJ� ZDONDELOLW\� DQG� GHVLJQ� WKH� SXEOLF� UHDOP� ZKLFK� ZRXOG�
HQFRXUDJH�SHRSOH�WR�ZDON�DQG�UHDFK�WKH�GLIIHUHQW�GHVWLQDWLRQV�LQ�VDIH�DQG�HQMR\DEOH�PDQQHU��
/LQN��&RQQHFW�WKH�FLW\�DQG�WKH�ZDWHU��$QG�SURYLGH�PXOWLSOH�ZD\V�WR�JHW�DURXQG�DQG�WR�UHDFK�
WKH�ZDWHUIURQW� LQFOXGH� WUDQVLW��ZDONLQJ�DQG�F\FOLQJ��$GGLWLRQDO�DVSHFW� LQ� WHUPV�RI�VXJJHVWLQJ�
XVHV�IRU�ZDWHUIURQW�LV�WR�IRFXV�DOVR�RQ�VXJJHVWLQJ�ZDWHU�XVHV��$FWLYLWLHV�OLNH�ERDWLQJ��VDLOLQJ��
ILVKLQJ�� VZLPPLQJ� DQG� RWKHU� UHODWHG� DFWLYLWLHV� DGG� SRVLWLYHO\� WR� WKH� YLEUDQF\� DQG� RSHQ� XS�
RSWLRQV�IRU�GLIIHUHQW�XVHUV��
�
8.6. Open the site with accessible public spaces for all. 
$� YLWDO� GLPHQVLRQ� LQ� GHYHORSLQJ�ZDWHUIURQWV�ZKLFK�ZRXOG� VSHFN� WR� WKH�ZKROH� FRPPXQLW\� LV�
PD[LPL]LQJ�RSSRUWXQLWLHV�IRU�SXEOLF�DFFHVV��,W�LV�HVVHQWLDO�WKDW�WKH�ZDWHUIURQW�EH�DFFHVVLEOH�IRU�
HYHU\RQH� WR� WKH� JUHDWHVW� H[WHQW� SRVVLEOH�� 7KHUHIRUH�� IDFLOLWDWLQJ� DFFHVV� DQG� HQKDQFLQJ�
OLQNDJH�ZRXOG�HQKDQFH�WKH�RYHUDOO�TXDOLW\�RI�WKH�GHYHORSPHQW��:DWHUIURQWV�VKRXOG�EH�VHHQ�DV�
D�PDQLIHVWDWLRQ�RI�WKH�GHPRFUDWL]DWLRQ�QRW�SULYDWL]DWLRQ�RI�SXEOLF�VSDFHV��
�
8.7. Create a green, sustainable, innovative model community.  
7R� EDODQFH� HQYLURQPHQWDO� EHQHILWV� ZLWK� KXPDQ� QHHGV�� ZDWHUIURQW� GHYHORSPHQW� VKRXOG�
FRQVLGHU�HQYLURQPHQWDO�DVVHWV�DQG�D�KHDOWK\�EOHQG�ZLWK�LW�LQ�RUGHU�WR�SURGXFH�D�VKRZFDVH�RI�
DXWKHQWLF�VXVWDLQDEOH�GHYHORSPHQW��:KLOH�D�ZLGH�YDULHW\�RI�XVHV�FDQ�IORXULVK�RQ�D�ZDWHUIURQW��
PDQ\� VXFFHVVIXO� GHVWLQDWLRQV� HPEUDFH� WKHLU� QDWXUDO� VXUURXQGLQJV� E\� FUHDWLQJ� D� FORVH�
FRQQHFWLRQ�EHWZHHQ�KXPDQ�DQG�QDWXUDO�QHHGV��
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8.8. :DWHUIURQW¶V�,GHQWLW\�DQG�,PDJH� 
Despite all functional aspects of a waterfront but it is also a platform to represent the identity 
of the city or the state. A waterfront also collectively would construct an image that can be 
literally printed in the minds of the dwellers or visitors alike. Therefore, the visual qualities of 
the waterfront is significant as it can be a representation and manifestation of identity and 
responsible for the city image. 
�
9. Conclusions and Recommendations 
�
4DWDU�VKRXOG�DFNQRZOHGJH�WKDW�ZDWHUIURQWV�� WKH�XQLTXH�SODFHV�ZKHUH� ODQG�DQG�ZDWHU�PHHW��
DUH� D� ILQLWH� UHVRXUFH�� HPERG\LQJ� WKH� VSHFLDO� KLVWRU\� DQG� FKDUDFWHU� RI� HDFK� FLW\�� 4DWDU¶V�
DSSURDFK�WRZDUGV�GHYHORSLQJ�LWV�H[WHQGHG�ZDWHUIURQWV�VKRXOG�EH�KROLVWLF��FRPSUHKHQVLYH�DQG�
VXVWDLQDEOH��7KH�VXJJHVWHG�XUEDQ�SODQQLQJ�SULQFLSOHV�� SDWWHUQV��JXLGHOLQHV�DQG�DFWLRQV�DUH�
WRROV� WR�HQVXUH� WKDW�DOO� FRDVWDO� FLWLHV� LQ�4DWDU�H[SORLW� LWV� UHODWLRQ�ZLWK�ZDWHU� LQ�D�ZD\�ZKLFK�
ZRXOG� VHUYH� SHRSOH�� DWWUDFW� WRXULVP� DQG� SURPRWH� GLYHUVLILHG� HFRQRPLF� URXWV�� 'RKD� DQG� DOO�
4DWDUL�FLWLHV�VKRXOG�SHUFHLYH�WKH�EOHVVLQJ�RI�EHLQJ�GHYHORSHG�DORQJ�WKH�ZDWHUIURQW�DV�D�JUHDW�
SRWHQWLDO�IRU�D�PRUH�VXVWDLQDEOH�DQG�OLYDEOH�XUEDQLVP��7RZDUGV�/RRNLQJ�DW�WKH�XUEDQL]DWLRQ�RI�
'RKD� DQG� RWKHU�4DWDUL� FLWLHV�� ZDWHUIURQWV� FDQ� DFW� DV� D�PHGLXP� WR� DFKLHYH� &LW\�:DWHUIURQW�
LQWHUDFWLRQ��7KH�XUEDQLW\�RI�4DWDU�QHHGV�PRUH�HIIRUW�WRZDUGV�FRQQHFWLYLW\�DQG�FRQWLQXLW\��7KH�
FRQQHFWLRQV��FRUULGRUV�DQG�YLEUDQW�JUHHQ�VWUHHWV�WRZDUGV�WKH�ZDWHUIURQW�DFW�DV�WKH�FLW\�YHLQV�
IDFLOLWDWLQJ� WKH� FRDVWDO� GHYHORSPHQW� WR� FRQQHFW�ZLWK� WKH� LQQHU� SDUWV� RI� WKH� FLW\�� +HQFH�� WKH�
VXFFHVVIXO�ZDWHUIURQW� DFWV� DV� DQ� LQWHUIDFH� WR� FRQQHFW� DQG� OLQN� WKH� FLW\�ZLWK� LWV� VXUURXQGLQJ�
ZDWHUERG\��,W¶V�SRVVLEOH�WKDW�4DWDU�PD\�HQG�XS�JHWWLQJ�D�VSDUNOLQJ��VXFFHVVIXO�QHZ�ZDWHUIURQW�
GLVWULFWV� WKDW� GUDZV� LQ� WRXULVWV� IURP� WKH� ZRUOG¶V� IRXU� FRUQHUV�� ,Q� RUGHU� WR� VWUHQJWKHQ� WKH�
ZDWHUIURQW
V� FRKHUHQFH� DQG� FRQQHFWLRQ�� WKLV� SDSHU� SD\V� VSHFLDO� DWWHQWLRQ� WR� WKH� GHVLJQ� RI�
ZDWHUIURQWV�� HQVXULQJ� WKDW� SURPHQDGHV� DUH� PDLQWDLQHG� DV� SHGHVWULDQ� DQG� F\FOLVWV�IULHQGO\�
]RQHV��%XW�WKH�VXJJHVWHG�DSSURDFK�LPSOLHV�D�GLIIHUHQW�GHILQLWLRQ�RI�WDUJHW�JURXSV��$�GHILQLWLRQ�
ZKLFK� JLYHV� SULRULW\� IRU� WKH� ORFDO� FRPPXQLW\� DQG� KHQFH� FDOOV� IRU� D� EDODQFHG� XUEDQLVP��
FRPPXQLW\� SDUWLFLSDWLRQ� DQG� D� SXEOLF� DQG� SULYDWH� SDUWQHUVKLS�� 'HYHORSLQJ� ZDWHUIURQWV� LQ�
4DWDU�FDQ�EH�VHHQ�DV�SK\VLFDO�PDQLIHVWDWLRQ�RI�WKH�PHPRU\�RI�SODFH��4DWDU�DUFKLWHFWXUDO�DQG�
XUEDQ�KHULWDJH�FRQVHUYDWLRQ�ZLWKLQ�4DWDUL�ZDWHUIURQWV�FRPPHPRUDWHV�KLVWRU\�ZKLOH�FUHDWLQJ�D�
QHZ�OHJDF\��
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�
�
�
�
�
�
�
�
�
�
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A comparison of the utility of urban strategies for small towns: 

The Cases of Lobatse and Arandis  
�

6LPEDUDVKH�+RSH�&+,7$3,��6RXWK�$IULFD�
�
6\QRSVLV��7KLV�SDSHU�FRPSDUHV�WKH�XUEDQ�VWUDWHJLHV�SXW�IRUZDUG�E\�WZR�VPDOO�WRZQV�LQ�GHFOLQH��(DFK�
WRZQ��DOWKRXJK�VRPHZKDW�UHPRWH�LV�ZLWKLQ����NP�RI�D�VLJQLILFDQWO\�ODUJHU�WRZQ��7KH�SDSHU�DVVHVVHV�
WKH�SODQV¶�UHVLOLHQFH�DQG�VXVWDLQDELOLW\�UHVSRQVH��VFRUHV�XWLOLW\�DQG�LPSOHPHQWDWLELOLW\�DQG�SURSRVLQJ�DQ�
LPSURYHPHQW�IRU�IXWXUH�VWUDWHJ\�IRUPXODWLRQ�SURFHVVHV��

�

1 Introduction 
,W�VHHPV�REYLRXV�WKDW�WKDW�WKH�SXUSRVH�RI�SODQQLQJ�LV�WR�SXW�WKH�SODQ�LQWR�DFWLRQ��$V�WKH�
LQFUHDVLQJO\�SRSXODU���3V�DGDJH�JRHV��3URSHU�SULRU�SODQQLQJ�SUHYHQWV�SRRU�SHUIRUPDQFH��
&RPSOHWHO\�XQH[SHFWHGO\��WKLV�DGDJH�DOOXGHV�WR�VRPHWKLQJ�WKDW�XUEDQ�SODQQLQJ�KDV�ORQJ�
IDLOHG�DW��SHUIRUPDQFH��,Q�D�VHQVH��SODQQLQJ�WRR�RIWHQ�PLVVHV�WKH�YHU\�UHDVRQ�IRU�LWV�
H[LVWHQFH��$W�VRPH�SRLQW�SODQQLQJ�PXVW�VWRS�DQG�LPSOHPHQWDWLRQ�EHJLQ���

+RZHYHU��SODQQHUV�KDYH�FRQVLVWHQWO\�GHPRQVWUDWHG�D�³FXULRXV�ODFN�RI�LQWHUHVW�LQ�GHYHORSLQJ�
PHWKRGV�WR�HYDOXDWH�KRZ�VXFFHVVIXOO\�SODQV�DUH�LPSOHPHQWHG´�DQG�IRFXVLQJ�LQVWHDG�RQ�
K\SRWKHWLFDO�DVVHVVPHQWV�RI�WKH�LPSDFWV�RI�DOWHUQDWLYH�SURSRVHG�SODQV��7DOHQ��������S��������
7KH�QHWW�HIIHFW�LV�WKDW�SODQQLQJ�KDV�LQFUHDVLQJ�EHFRPH�D�µWLFN�ER[¶�H[HUFLVH�ZLWK�QR�UHDO�DELOLW\�
WR�LPSOHPHQW��7KLV�IDLOXUH�WR�LPSOHPHQW�KDV�EHHQ�D�EDUULHU�WR�HIIHFWLYH�SODQQLQJ�VR�ORQJ�WKDW�LW�
ZDV�FRLQHG�³QHZ�SODQ�V\QGURPH´��&DONLQV���������D�WHUP�ZKLFK�GHVFULEHV�WKH�SKHQRPHQRQ�
ZKHUH�SODQV�DUH�XSGDWHG�DQG�RU�UHGRQH�ZLWK�QR�UHJDUG�RI�WKH�H[WHQW�WR�ZKLFK�WKH�SUHYLRXV�
SODQ��RU�SODQV��ZHUH�H[HFXWHG��LW�LV�HDVLHU�WR�VLPSO\�LJQRUH�WKH�ZKDW�FRPH�EHIRUH�DQG�WR�WU\�WR�
FRQMXUH�D�QHZ�SODQ���

%XW�SODQQLQJ�³LV�RQO\�GHIHQVLEOH�DV�DQ�DFWLYLW\�LI�LW�>LV�FDUULHG�RXW�LQ�WKH�EHOLHI@�WKDW�LW�ZLOO�GHOLYHU�
D�IXWXUH�WKDW�LV�µbetter¶L�WKDQ�WKDW�ZKLFK�ZRXOG�UHVXOW�ZLWKRXW�>LW@´��&DPSEHOO�DQG�0DUVKDOO��
������S������HPSKDVLV�DGGHG���3ODQQLQJ�LV�WKHUHIRUH�LQKHUHQWO\�RSWLPLVWLF�DQG�D�JRRG�SODQ�LV�
QHFHVVDULO\�DVSLUDWLRQDO�DQG�WUDQVIRUPDWLRQDO�ZLWKRXW�EHLQJ�PHUHO\�D�SLSHGUHDP��,W�PXVW�EH�
LPSOHPHQWDEOH��%XW�KRZ�GR�ZH�NQRZ�LI�D�SODQ�LV�HYHQ�LPSOHPHQWDEOH�ZLWKLQ�WKH�VSHFLILF�
FRQWH[W"�,Q�WKH�VPDOO�WRZQ�FRQWH[W��FDSDFLW\�DQG�JRYHUQDQFH�DUH�WKH�NH\�FRQVLGHUDWLRQV�DQG�
DV�VXFK�DUH�WKH�OHQV�WKURXJK�ZKLFK�HDFK�RI�WKH�DERYHPHQWLRQHG�IRFXV�DUHDV�DUH�YLHZHG��

,PSOHPHQWDWLRQ�HYDOXDWLRQ�FDQ�KDSSHQ�DW�OHDVW�WZR�GLVWLQFW�VWDJHV��%HIRUH�LPSOHPHQWDWLRQ�
�L�H��WKH�SODQQLQJ�SURFHVV��RU�GXULQJ�DIWHU�SROLF\�LPSOHPHQWDWLRQ��L�H��WKH�SODQ�LPSOHPHQWDWLRQ��
�7DOHQ���������7KLV�SDSHU�LQWHUYHQHV�DW�WKH�OHYHO�RI�WKH�SODQ�LWVHOI�GLVFXVVLQJ�ZD\V�WR�WHVW�D�
SODQ¶V�µLPSOHPHQWDELOLW\¶�HYHQ�EHIRUH�WKH�LPSODQWDWLRQ�SKDVH²WKH�DUJXPHQW�EHLQJ�WKDW�RQO\�
HYDOXDWLQJ�SODQ�LPSOHPHQWDWLRQ�H[�SRVW�IDFWR�LV�VRPHZKDW�UHGXQGDQW��DOWKRXJK�FHUWDLQO\�QRW�
IUXLWOHVV���+HQFH��WKLV�DWWHPSW�WR�H[DPLQH�µLPSOHPHQWDELOLW\¶�UDWKHU�WKDQ�WKH�LPSOHPHQWDWLRQ��
7KH�SUHPLVH�LV�WKDW�LI�D�SODQ¶V�LPSOHPHQWDWLRQ�LV�GHILQHG�DQG�PHDVXUHG�LQ�WHUPV�RI�
SHUIRUPDQFH��FRQIRUPDQFH���WKHQ�WKH�SODQ�LWVHOI²VSHFLILFDOO\�LWV�LPSOHPHQWDELOLW\²KDV�DQ�
LPSRUWDQW�LPSDFW�RQ�VXFFHVVIXO�LPSOHPHQWDWLRQ��7LDQ�DQG�6KHQ��������S��������

7KXV��WKH�TXHVWLRQ�RI�SODQ�TXDOLW\�DULVHV��:KDW�LV�D�³JRRG´�SODQ"�µ,V�D�SODQ�ZLWK�KLJK�
LPSOHPHQWDWLRQ�FRQIRUPDQFH�D�JRRG�RQH"¶��7LDQ�DQG�6KHQ��������S������RU�VKRXOG�WKH�
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VXEVWDQWLYH�FRQWHQWV�EH�H[DPLQHG��%HOLHYLQJ�WKDW�WKH�VXEVWDQWLYH�FRQWHQWV�DUH�FULWLFDO��WKLV�
SDSHU�DWWHPSWV�WR�DGGUHVV�ERWK�FRQWHQW�TXDOLW\²ZLWK�D�IRFXV�RQ�VXVWDLQDELOLW\�DQG�UHVLOLHQFH�
²DQG�LPSOHPHQWDELOLW\��,W�FRQVLGHUV�IRXU�LQWHJUDWLRQ��FURVV�FXWWLQJ��WKHPHV�WKDW�LPSDFW�D�
WRZQ¶V�µVSDWLDO�IXQFWLRQLQJ¶���

x� (FRQRPLF�GHYHORSPHQW�
x� 4XDOLW\�RI�XUEDQ�HQYLURQPHQW�
x� 2SWLPLVDWLRQ�RI�ODQG�XVH�
x� 6XVWDLQDEOH�XUEDQ�LQIUDVWUXFWXUH�

7KLV�SDSHU�LV�WKHQ�D�SROLF\�HYDOXDWLRQ�LQ�WKDW�LW�DSSOLHV�HYDOXDWLRQ�SULQFLSOHV�DQG�PHWKRGV�WR�
H[DPLQH�WKH�FRQWHQW�RI�XUEDQ�SROLF\��SODQV��LQ�D�UXGLPHQWDU\�DWWHPSW�WR�XQGHUVWDQG�WKH�PHULW��
ZRUWK��DQG�XWLOLW\�WKH�SODQ��

2 Approach 
7KH�DSSURDFK�LV�JXLGHG�E\�WKH�&HQWHUV��VLF��IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��&'&��
)UDPHZRUN�IRU�(YDOXDWLRQ�LQ�3XEOLF�+HDOWK��UHJXODU�LPSOHPHQWDWLRQ�UHYLHZV�DUH�
FRPPRQSODFH�LQ�WKH�KHDOWK�VHFWRU���7KH�)UDPHZRUN�RXWOLQHV�DQ�RQJRLQJ�SURFHVV�FRPSULVLQJ�
VL[�VWHSV�IRU�SROLF\�HYDOXDWLRQ�WKURXJKRXW�WKH�SROLF\�OLIHF\FOH�IURP�SUREOHP�LGHQWLILFDWLRQ�WR�
SROLF\�LPSOHPHQWDWLRQ��)LJXUH������

�

Figure 1: Six-step Policy Evaluation Process 
�$GDSWHG�IURP��&'&������D��

�

7KLV�SDSHU�FRQVWLWXWHV�DQ�LQLWLDO�DQDO\VLV�DQG�GRHV�QRW�H[KDXVWLYHO\�DGRSW�WKH�)UDPHZRUN��,W�
GRHV�KRZHYHU��IROORZ�PRVW�RI�WKH�EDVLF�VWHSV��)LJXUH���VKRZV�WKH�SROLF\�OLIHF\FOH�KLJKOLJKWLQJ�
WKH�VHFWLRQV�ZKLFK�LV�DSSOLFDEOH�WR�WKLV�SDSHU��

Standards 
8WLOLW\�

)HDVLELOLW\�
3URSULHW\�
$FFXUDF\�
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�

Figure 2: Policy Development Phases and Types of Evaluation 
�$GDSWHG�IURP��&'&������D��

�
7KH�UHPDLQGHU�RI�WKH�SDSHU�LV�VWUXFWXUHG�DV�IROORZV��7KH�WKLUG�VHFWLRQ�GLVFXVVHV�WKHRUHWLFDO�
SHUVSHFWLYH�RQ�WKH�WHUPLQRORJ\��VSHFLILFDOO\�VXVWDLQDELOLW\��UHVLOLHQFH�DQG�VPDOO�WRZQV��6HFWLRQ�
IRXU�GHWHUPLQHV�WKH�HYDOXDWLRQ�IUDPHZRUN��7KH�FDVH�VWXG\�DQDO\VHV�DUH�SUHVHQWHG�LQ�VHFWLRQ�
ILYH��FRPSULVLQJ�DQ�DVVHVVPHQW�RI�WKH�UHSUHVHQWDWLRQV�RI�HFRQRPLF�GHYHORSPHQW��TXDOLW\�RI�
XUEDQ�HQYLURQPHQW��RSWLPLVDWLRQ�RI�ODQG�XVH��XUEDQ�LQIUDVWUXFWXUH�IURP�D�VXVWDLQDELOLW\�DQG�
UHVLOLHQFH�SHUVSHFWLYH��7KH�ODVW�SDUW�VXPV�XS�WKH�GLVFXVVLRQ�DQG�SURSRVHV�QH[W�VWHSV�ZKLFK�
ZRXOG�JLYH�WKH�UHVHDUFK�PRUH�UHOHYDQFH��

3 Context and Terminology 
7KH�WKHPH�RI�UDSLG�XUEDQLVDWLRQ�LV�HYHU�SUHVHQW�LQ�SODQQLQJ�OLWHUDWXUH�DQG�SRSXODU�FXOWXUH�
WRGD\���8QLWHG�1DWLRQV�ILJXUHV�VXSSRUW�WKLV�VKRZLQJ�WKDW�PXFK�RI�DERXW�����RI�WKH�ZRUOG¶V�
SRSXODWLRQ�ZLOO�EH�XUEDQ�LQ�������81'(6$���������+RZHYHU��PXFK�RI�WKH�GLVFRXUVH�IRFXVHV�
RQ�VR�FDOOHG�PHJDFLWLHV�DQG�WRR�RIWHQ�IRUJRWWHQ�LQ�WKH�QDUUDWLYH�RI�XUEDQLVDWLRQ�DUH�WKH�P\ULDG�
RI�VPDOO�WRZQV�GHVSLWH�WKH�IDFW�WKDW�PRUH�WKDQ�����RI�WKH�XUEDQ�SRSXODWLRQ�OLYH�LQ�XUEDQ�
DUHDV�ZLWK�XQGHU���������LQKDELWDQWV��81'(6$���������,QGHHG��HYHQ�LQ�D�FRPSOHWHO\�
XUEDQLVHG�ZRUOG�LV�WKDW�WKHUH�ZLOO�EH�PDQ\�VPDOO�WRZQV��IHZHU�ODUJHU�FLWLHV�DQG�RQO\�D�IHZ�
PHJDFLWLHV��%DWW\�������FLWLQJ�&ULVWHOOL�et al����������6R��FLWLHV�ZLOO�FRQWLQXH�WR�EH�WKH�GRPLQDQW�
KXPDQ�VHWWOHPHQW�³UHJDUGOHVV�RI�ZKHWKHU�WKH�IDFW�LV�FRQVLGHUHG�SRVLWLYH�RU�QHJDWLYH´��9DQLãWD�
/D]DUHYLü�et al���������S���������

,Q�SDUWLFXODU��6XE�6DKDUDQ�$IULFD¶V�XUEDQLW\�LV�GRPLQDWHG�E\�WRZQV�RI�IHZHU�WKDQ���������
UHVLGHQWV�ZLWK�����RI�VXFK�VHWWOHPHQWV�LQKDELWHG�E\�IHZHU�WKDQ��������SHRSOH��7DFROL�DQG�
$JHUJDDUG���������$UDQGLV�DQG�/REDWVH�DUH�WRZQV�LQ�WKLV�ODWWHU�FDWHJRU\�ZLWK�UHVSHFWLYH�
SRSXODWLRQV�RI�DERXW�������DQG���������UHVSHFWLYHO\��(DFK�LV�DOVR�ORFDWHG�LQ�D�UHODWLYHO\�DULG�
FOLPDWH�]RQHV�DQG�QHHG�WR�FRQVLGHU�VXVWDLQDEOH�DQG�UHVLOLHQW�GHYHORSPHQW��

7KH�FRQFHSWV�RI�VXVWDLQDELOLW\�DQG�UHVLOLHQFH�IHDWXUH�SURPLQHQWO\�LQ�WKH�6XVWDLQDEOH�
'HYHORSPHQW�*RDOV��6'*V��SDUWLFXODUO\�WKURXJK�6'*��: Make cities and human settlements
inclusive, safe, resilient and sustainable��%RWK�1DPLELD��$UDQGLV��DQG�%RWVZDQD��/REDWVH��
KDYH�FRPPLWWHG�WR�WKH�LQWHJUDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�WKH�6'*V���

(DFK�WRZQ�LV�ORFDWHG�DERXW����NP�IURP�ODUJHU��PRUH�VLJQLILFDQW�WRZQ��*DERURQH�DQG�
6ZDNRSPXQG��UHVSHFWLYHO\��7KLV�ORFDWLRQ��ZKLOH�VRPHZKDW�UHPRWH�LV�DOVR�VXIILFLHQWO\�
SUR[LPDWH�IRU�WKH�SXOO�IDFWRUV�RI�WKH�ODUJHU�FLWLHV�WR�FDXVH�VLJQLILFDQW�GHFOLQH��3DUWLFXODUO\�LQ�
WKH�GHYHORSLQJ�ZRUOG��WKH�IORZ�RI�SHRSOH�WR�ODUJH�U��XUEDQ�FHQWUHV�KDV�D�GRXEOH�QHJDWLYH�QHWW�
HIIHFW²LW�GHFUHDVHV�WKH�TXDOLW\�RI�VHUYLFH�GHOLYHU\�LQ�WKH�UHFHLYLQJ�FHQWUHV�DQG�GHFUHDVHV�WKH�
YLDELOLW\�RI�WKH�VHQGLQJ�VHWWOHPHQW��,Q�WKH�FDVH�RI�WKHVH�WZR�WRZQV��RQO\�/REDWVH�KDV�VXIIHUHG�
GHSRSXODWLRQ�GHFUHDVLQJ�IURP�DERXW��������LQ�������/7&���������0HDQZKLOH��$UDQGLV�KDV�
VWUXJJOHG�WR�DWWUDFW�LQYHVWPHQW�GHVSLWH�D�SRSXODWLRQ�JURZWK�UDWH�RI�DERXW������58/���������

&XUUHQW�HYDOXDWLRQ�
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7KXV��LQ�WKH�³QR�>SODFH@�LV�OHIW�EHKLQG´�VSLULW�RI�WKH�6'*V¶��WKLV�SDSHU�LQYHVWLJDWHV�WKH�
UHJHQHUDWLRQ�HIIRUWV�RI�WKHVH�WZR�VPDOO�WRZQV��

3.1 Small town 
:KLOH�µVPDOO�WRZQ¶�KDV�QR�VSHFLILF�GHILQLWLRQ�SHU�VH��WKH�PRVW�IXQGDPHQWDO�GHILQLWLRQV�DUH�
EDVHG�RQ�SRSXODWLRQ�VL]H�ZLWK�WKH�8QLWHG�1DWLRQV�VPDOOHVW�SRSXODWLRQ�FDWHJRU\�EHLQJ�XUEDQ�
DJJORPHUDWLRQV�ZLWK�³OHVV�WKDQ�������´��81'(6$���������+RZHYHU��SRSXODWLRQ�DORQH�LV�
SUREOHPDWLF�VLQFH�XUEDQ�KLHUDUFKLHV�YDU\�DFURVV�WKH�ZRUOG��%HOO�DQG�-D\QH���������$�WRZQ¶V�
³µFLW\QHVV¶��>SK\VLFDO@�VPDOOQHVV��µWKLUG�WLHUQHVV¶��µORFDOQHVV¶´�ZRXOG�EH�D�PRUH�MXVWLILDEOH�EDVLV�
IRU�LWV�µVPDOO�WRZQ¶�VWDWXV��)DKPL�et al.��������S������7KXV��WKH�UHODWLYH�LPSRUWDQFH�RI�D�FLW\�
ZLWKLQ�LWV�RZQ��FRXQWU\¶V�RU�UHJLRQ¶V��XUEDQ�KLHUDUFK\�VKRXOG�EH�RI�JUHDWHU�UHOHYDQFH�UDWKHU�
WKDQ�LWV�DEVROXWH�SRSXODWLRQ���

6HJXHLQJ�IURP�WKLV�LV�WKH�HFRQRPLF�LPSRUWDQFH�RI�D�VHWWOHPHQW��6PDOO�WRZQV��KRZHYHU�
GHILQHG��WHQG�WR�KDYH�VPDOO��XQYDULHG�HFRQRPLHV��(FRQRPLF�GLYHUVLILFDWLRQ�DQG�GHYHORSPHQW�
VWUDWHJLHV�W\SLFDOO\�IDLO�IURP�DQ�DEVHQFH�RI�HFRQRPLHV�RI�VFDOH��6WLOO��WKHVH�WRZQV�RIWHQ�SOD\�
DQ�LPSRUWDQW�UROH�VHUYLQJ�DV�VHUYLFH�FHQWUHV�ZKLFK�ERWK�VWLPXODWH�DQG�VXSSRUW�UXUDO�DQG�
KLQWHUODQG�HFRQRPLHV��,Q�SDUWLFXODU�FDVHV��VPDOO�WRZQV�DUH�VRPHWLPHV�WKRXJKW�WR�EOXU�WKH�
XQGHILQHG�OLQH�EHWZHHQ�XUEDQ�DQG�UXUDO�VLQFH�WKH\�RIWHQ�LQFOXGH�VLJQLILFDQW�DJULFXOWXUDO�
DFWLYLWLHV��)DKPL�et al.����������

$FFRUGLQJO\��WKLV�SDSHU�FRQVLGHUV�D�VPDOO�WRZQ�DV�D�WHUWLDU\�FLW\��LQ�LWV�RZQ�FRXQWULHV�FRQWH[W��
ZLWK�OHVV�WKDQ��������LQKDELWDQWV�ZLWK�D�UHODWLYHO\�RQH�GLPHQVLRQDO�HFRQRP\��6PDOO�WRZQV�
FDQ�EH�JURXSHG�LQ�WZR�FDWHJRULHV��WKRVH�ZLWKLQ��UHODWLYH�SUR[LPLW\�WR��D�ODUJHU��PHJD��XUEDQ�
UHJLRQ�DQG�WKRVH�ZLWKLQ�UXUDO�UHJLRQV��3UDEDWPRGMR���������7KLV�WKLV�SDSHU�GHDOV�WKH�IRUPHU���

3.2 Sustainability 
7KH�WHUP�³VXVWDLQDELOLW\´�LPSOLHV�LQGHILQLWH�FRQWLQXDQFH�DQG�DV�VXFK�LV�D�ORJLFDO�JRDO�RI�
KXPDQ�VHWWOHPHQWV��Our Common Future��DOVR�NQRZQ�DV�WKH�%UXQGWODQG�UHSRUW��GHILQHV�
VXVWDLQDELOLW\�DV�³PHHWLQJ�WKH�QHHGV�RI�WKH�SUHVHQW�ZLWKRXW�FRPSURPLVLQJ�WKH�DELOLW\�RI�IXWXUH�
JHQHUDWLRQV�WR�PHHW�WKHLU�RZQ�QHHGV´��:&('���������6RPH�FULWLFLVH�WKLV�µFODVVLF¶�GHILQLWLRQ�
IRU�³>UHVWLQJ@�KHDYLO\�RQ�WKH�GXELRXV�DVVXPSWLRQV�RI�OLPLWV�WR�JURZWK´��%UXHJPDQQ��������S��
�����VLQFH�LW�VXSSRVHV�WKDW�WKH�UHVRXUFHV�XVHG�LQ�WKH�IXWXUH�ZLOO�EH�WKRVH�XVHG�WRGD\��
+RZHYHU��LW�PD\�ZHOO�EH�WKLV�YHU\�SUXGHQFH�WKDW�PDNHV�WKH�GHILQLWLRQ�VR�DSW��$W�WKH�VDPH�
WLPH��WKLV�VLPSOLVWLF�HVFKDWRORJLFDO�FRQFHSWLRQ�RI�VXVWDLQDELOLW\�EHOLHV�WKH�VFLHQWLILF�UHDOLW\LL�WKDW�
³µVXVWDLQDEOH¶�FDQQRW�PHDQ�µIRUHYHU¶´��0RUHRYHU��LW�LV�LPPHDVXUDEOH�DQG�UHOLDQW�RQ�DQ�
LPSRVVLEOH�FDSDFLW\�WR�EHTXHDWK�XWLOLW\�RQ�IXWXUH�JHQHUDWLRQV��'DO\��������S�������

7KH�XWLOLW\�EDVHGLLL�Our Common Future�GHILQLWLRQ�PXVW�WKHUHIRUH�EH�DXJPHQWHG�E\�D�PRUH�
LPPHGLDWH�LPSHWXV��%XW��XWLOLW\�DV�D�EDVLV�HQFRXUDJHV�IUXJDO�FRQVXPSWLRQ²XVH�OHVV²ZKLOH�
WKURXJKSXW�LV�WKH�LPSHWXV�IRU�HIILFLHQF\²XVH�ZLVHO\��³µ)UXJDOLW\�ILUVW¶«��LQGXFHV�HIILFLHQF\�DV�
D�VHFRQGDU\�FRQVHTXHQFH�>ZKLOH@�µHIILFLHQF\�ILUVW¶�GRHV�QRW�LQGXFH�IUXJDOLW\²LW�PDNHV�IUXJDOLW\�
OHVV�QHFHVVDU\´��'DO\��������S�������%RWK�IUXJDOLW\�DQG�HIILFLHQF\�DUH�YDOLG��QHFHVVDU\�DQG�
LQH[WULFDEOH��7KXV��WKLV�SDSHU�ORRNV�DW�VXVWDLQDELOLW\�WKURXJK�ERWK�WKH�IUXJDOLW\�DQG�HIILFLHQF\�
OHQVHV�DQG�H[SHFWV�VWUDWHJLHV�WR�GHPRQVWUDWH�DQ�DSSUHFLDWLRQ�IRU�F\FOLFDO�UHVRXUFH�IORZV���

+RZHYHU��VXVWDLQDEOH�XUEDQ�GHYHORSPHQW�HQWDLOV�PRUH�WKDQ�MXVW�HQYLURQPHQWDO�FRQFHUQV�DQG�
PXVW�DOVR�IRFXV�RQ�HFRQRPLF�YLDELOLW\��SK\VLFDO�OLYHDELOLW\�DQG�VRFLDO�HTXLW\��7KH�ILIWK�
GLPHQVLRQ�LV�SROLWLFDO�VXVWDLQDELOLW\²ZKLFK�ZLOO�EH�FDOOHG�JRYHUQDQFH�KHUH��3LHWHUVH���������,W�
KROGV�WKH�VXVWDLQDELOLW\�SX]]OH�WRJHWKHU�DQG�ZLWKRXW�D�IRFXV�RQ�JRYHUQDQFH�VXVWDLQDELOLW\��
UHDOLVLQJ�XUEDQ�VXVWDLQDELOLW\�EHFRPHV�WKDW�PXFK�KDUGHU��
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3.3 Resilience 
5HVLOLHQFH�LV�D�UHODWHG�EXW�GLVWLQFW�FRQFHSW�ZKLFK��KDV�JDLQHG�WUDFWLRQ�LQ�XUEDQ�GLVFRXUVH�
VLQFH�WKH�������HFRQRPLF��FULVLV��LV�VRPHWLPHV�XVHG��ZURQJO\��LQ�SODFH�RI�VXVWDLQDELOLW\�
�9DQLãWD�/D]DUHYLü�et al����������$V�FOLPDWH�FKDQJH�LQFUHDVHV�WKH�IUHTXHQF\�DQG�LQWHQVLW\�RI�
QDWXUDO�GLVDVWHU��UHVLOLHQFH�EHFRPHV�D�PRUH�LPSRUWDQW�JRDO�IRU�FLWLHV��5HVLOLHQFH�DVNV�KRZ�
ZHOO�D�SODFH�FDQ�³DEVRUE�WKH�SUHVHQFH�RI�DQ�RUJDQLVP�RU�DFWLYLW\´�XVLQJ�WKH�KHDOWK�FRQFHSWV�
RI�³LPPXQLW\�DQG�UHFRYHU\´��1HXPDQ��������S�������,W�KDV�ERWK�SUHYHQWDWLYH�DQG�UHSDUDWLYH�
GLPHQVLRQV���

5HVLOLHQFH�LV�WKH�FDSDFLW\�WR�UHFRYHU�TXLFNO\�IURP�GLIILFXOWLHV��7KH�5RFNHIHOOHU�)RXQGDWLRQ¶V
����5HVLOLHQW�&LWLHV�PRYHPHQW�GHILQHV�XUEDQ�UHVLOLHQFH�DV�³WKH�FDSDFLW\�RI�LQGLYLGXDOV�
FRPPXQLWLHV��LQVWLWXWLRQV��EXVLQHVVHV��DQG�V\VWHPV�ZLWKLQ�D�FLW\�WR�VXUYLYH��DGDSW��DQG�JURZ�
QR�PDWWHU�ZKDW�NLQGV�RI�FKURQLF�VWUHVVHV�DQG�DFXWH�VKRFNV�WKH\�H[SHULHQFH´��5RFNHIHOOHU�
)RXQGDWLRQ�5)��QR�GDWH���0RVW�GHILQLWLRQV�FDSWXUH�WKLV�VHQVH�RI�DQ�XUEDQ�DUHDV�DELOLW\�WR�
ZLWKVWDQG�ERWK�LPPHGLDWH�DQG�IRUHFDVW�PXOWL�KD]DUG�WKUHDWV��7KH\�WHQG²PRUH�VR�WKDQ�WKH�
GHILQLWLRQV�RI�VXVWDLQDELOLW\²WR�KLJKOLJKW�WKH�LQGLYLGXDO�FLWL]HQ¶V�UROH�LQ�FRQVWUXFWLQJ�DQG
PDLQWDLQLQJ�XUEDQ�UHVLOLHQFH��5HVLOLHQFH��LQ�FRQWUDGLVWLQFWLRQ�WR�VXVWDLQDELOLW\��VHHP�WR�KDYH�D�
PRUH�REYLRXV�IRFXV�RQ�ERWK�VKRUW��DQG�ORQJ�WHUP�IXWXUHV�RI�XUEDQ�V\VWHPV��9DQLãWD
/D]DUHYLü�et al�����������

4 Evaluation Framework 
%HIRUH�DUWLFXODWLQJ�WKH�HYDOXDWLRQ�IUDPHZRUN��LW�LV�LPSRUWDQW�WR�UHLWHUDWH�WKH�SXUSRVH�RI�WKH�
HYDOXDWLRQ��&'&������D���7KH�DLP�RI�WKLV�HYDOXDWLRQ�LV�WZR�IROG��7R�HVWDEOLVK�ZKHWKHU�WKH�
SODQ�DOLJQV�ZLWK�WKH�WDUJHWV�RI�6'*����DQG�GHWHUPLQH�WKH�H[WHQW�WR�ZKLFK�HDFK�WRZQ¶V
VWUDWHJ\�HPERGLHV�VXVWDLQDELOLW\�DQG�UHVLOLHQFH�SULQFLSOHV��(IIHFWLYHO\��LW�VHHNV�WR�VHH�ZKHWKHU�
WKH�SODQ�LV�LPSOHPHQWDWLRQ�ZRUWK\��6HFRQGO\��LW�VHHNV�WR�GHWHUPLQH�ZKHWKHU�WKH�SROLF\�LV�
LPSOHPHQWDEOH²WKDW�LV�ZKHWKHU�WKHUH�LV�HQRXJK�JXLGDQFH�VR�WKRVH�UHVSRQVLEOH�IRU�LW�ZLOO�EH�
DEOH�WR�SXW�LW�LQWR�DFWLRQ���

7R�WKLV�HQG��VSHFLILF�HYDOXDWLRQ�TXHVWLRQV�ZHUH�LGHQWLILHG��,GHDOO\�WKLV�LV�GRQH�LQ�WKH�SROLF\�
GUDIWLQJ�SKDVH�WR�HQVXUH�TXDOLW\�RXWFRPH��&'&������E���7KH�IROORZLQJ�DUH�VRPH�SROLF\�
FRQWHQW�HYDOXDWLRQ�TXHVWLRQV�XVHG�LQ�WKLV�HYDOXDWLRQ�IUDPHZRUN��&'&������F����

� 'RHV�WKH�SROLF\�FOHDUO\�VWDWH�WKH�JRDOV�RU�REMHFWLYHV"
� $UH�WKH�FRPSRQHQWV�RI�WKH�SROLF\�FRQVLVWHQW�ZLWK�WKRVH�RI�PRGHO�SROLFLHV"
� :KLFK�PDMRU�VWDNHKROGHUV�SOD\HG�D�UROH�LQ�WKH�SROLF\¶V�GHYHORSPHQW"

7KH�HYDOXDWLRQ�KDV�WZR�VWDJHV��7KH�8WLOLW\�$VVHVVPHQW�WHVWV�WKH�SODQV�LQFOXVLRQ�RI�SULQFLSOHV�
RI�VXVWDLQDELOLW\�DQG�OHYHOV��,W�IXUWKHU�DVVHVVHV�WKH�H[SHFWHG�RXWZRUNLQJ�RI�WKHVH�E\�
FRPSDULQJ�WKH�QXPEHU�RI�SURMHFWV�SODQQHG�LQ�HDFK�6'*�FDWHJRU\��7KH�)HDVLELOLW\�
$VVHVVPHQW�FRQVLGHUV�WKH�LPSOHPHQWDELOLW\�RI�WKH�SODQ�DVNLQJ�TXHVWLRQV�DERXW�
LPSOHPHQWDWLRQ�JXLGDQFH��

4.1 Utility Assessment: Resilience and Sustainability 
6'*�*RDO����LV�GHYHORSHG�LQWR�WHQ�WDUJHWV��)RU�WKLV�SDSHU¶V�DQDO\VLV��WKHVH�DUH�FXVWRPLVHG�
WR�D�VPDOO�WRZQ�OHYHO�DQG�WKHLU�DVVLJQHG�WR�RQH��RU�PRUH��RI�WKH�IRXU�IRFXVHV�RI�WKLV�SDSHU²
YL]��HFRQRPLF�GHYHORSPHQW��TXDOLW\�RI�XUEDQ�HQYLURQPHQW��RSWLPLVDWLRQ�RI�ODQG�XVH�DQG�
VXVWDLQDEOH�LQIUDVWUXFWXUH�7DEOH����
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Table 1: Customisation of the SDGs Targets to Small Town Setting with the associated 
Focuses indicated 
No. 10 Targets to Achieve resilient 

and sustainable cities 
Principles within a small-town 
setting 

Applicable focuses 

1.  %\�������HQVXUH�DFFHVV�IRU�DOO�WR�
DGHTXDWH��VDIH�DQG�DIIRUGDEOH�
KRXVLQJ�DQG�EDVLF�VHUYLFHV�DQG�
XSJUDGH�VOXPV�

Housing��'HQVLW\�WKDW�DOORZV�
LQFUHDVHG�XVDJH�RI�LQIUDVWUXFWXUH��
PDNHV�SXEOLF�VSDFHV�YLDEOH�DQG�
OLPLWV�QHZ�LQIUDVWUXFWXUH�
UHTXLUHPHQWV�

(FRQRPLF�'HYHORSPHQW�

4XDOLW\�RI�8UEDQ�(QYLURQPHQWV�

2SWLPLVDWLRQ�RI�/DQG�8VH�

2.  %\�������SURYLGH�DFFHVV�WR�VDIH��
DIIRUGDEOH��DFFHVVLEOH�DQG�
VXVWDLQDEOH�WUDQVSRUW�V\VWHPV�IRU�
DOO��LPSURYLQJ�URDG�VDIHW\��QRWDEO\�
E\�H[SDQGLQJ�SXEOLF�WUDQVSRUW��
ZLWK�VSHFLDO�DWWHQWLRQ�WR�WKH�
QHHGV�RI�WKRVH�LQ�YXOQHUDEOH�
VLWXDWLRQV��ZRPHQ��FKLOGUHQ��
SHUVRQV�ZLWK�GLVDELOLWLHV�DQG�ROGHU�
SHUVRQV�

Transport��6XSSRUW�IRU�QRQ�
PRWRULVHG�WUDQVSRUW��107���
/LQNHG�WR�ODQG�XVH�ZLWK�D�IRFXV�
RQ�YXOQHUDEOH�SHRSOH�JURXSV�

(FRQRPLF�'HYHORSPHQW�

4XDOLW\�RI�8UEDQ�(QYLURQPHQWV�

6XVWDLQDEOH�8UEDQ�,QIUDVWUXFWXUH�

�

3.  %\�������HQKDQFH�LQFOXVLYH�DQG�
VXVWDLQDEOH�XUEDQL]DWLRQ�DQG�
FDSDFLW\�IRU�SDUWLFLSDWRU\��
LQWHJUDWHG�DQG�VXVWDLQDEOH�
KXPDQ�VHWWOHPHQW�SODQQLQJ�DQG�
PDQDJHPHQW�LQ�DOO�FRXQWULHV�

Participatory Planning��
$GRSWLRQ�RI�VWUXFWXUHV�WKDW�
SURPRWH�FLWL]HQ�LQFOXVLRQ�LQ�XUEDQ�
SODQQLQJ�DQG�PDQDJHPHQW��

4XDOLW\�RI�8UEDQ�(QYLURQPHQWV�

*RYHUQDQFH�

4.  6WUHQJWKHQ�HIIRUWV�WR�SURWHFW�DQG�
VDIHJXDUG�WKH�ZRUOG¶V�FXOWXUDO�DQG�
QDWXUDO�KHULWDJH�

Heritage��3URPRWLRQ�DQG�
SURWHFWLRQ�RI�FXOWXUDO�DQG�QDWXUDO�
KHULWDJH�LQ�WRZQ¶V�VSDFHV�

4XDOLW\�RI�8UEDQ�(QYLURQPHQWV�

*RYHUQDQFH�

5.  %\�������VLJQLILFDQWO\�UHGXFH�WKH�
QXPEHU�RI�GHDWKV�DQG�WKH�
QXPEHU�RI�SHRSOH�DIIHFWHG�DQG�
VXEVWDQWLDOO\�GHFUHDVH�WKH�GLUHFW�
HFRQRPLF�ORVVHV�UHODWLYH�WR�JOREDO�
JURVV�GRPHVWLF�SURGXFW�FDXVHG�
E\�GLVDVWHUV��LQFOXGLQJ�ZDWHU�
UHODWHG�GLVDVWHUV��ZLWK�D�IRFXV�RQ�
SURWHFWLQJ�WKH�SRRU�DQG�SHRSOH�LQ�
YXOQHUDEOH�VLWXDWLRQV�

Disaster Mitigation��
'HYHORSPHQW�GLVDVWHU�
PDQDJHPHQW�SURWRFROV�DQG�
PLWLJDWH�ULVNV�WKURXJK�QDWXUH�
EDVHG�GHVLJQ�DQG�SUHSDUHGQHVV�

(FRQRPLF�'HYHORSPHQW�

4XDOLW\�RI�8UEDQ�(QYLURQPHQWV�

2SWLPLVDWLRQ�RI�/DQG�8VH�

*RYHUQDQFH�

6.  %\�������UHGXFH�WKH�DGYHUVH�SHU�
FDSLWD�HQYLURQPHQWDO�LPSDFW�RI�
FLWLHV��LQFOXGLQJ�E\�SD\LQJ�VSHFLDO�
DWWHQWLRQ�WR�DLU�TXDOLW\�DQG�
PXQLFLSDO�DQG�RWKHU�ZDVWH�
PDQDJHPHQW�

Quality Environment��)RFXV�RQ�
F\FOLF�HFRQRP\�DQG�LQFRUSRUDWH�
HQYLURQPHQWDOO\�UHJHQHUDWLYH�
GHVLJQ�

4XDOLW\�RI�8UEDQ�(QYLURQPHQWV�

6XVWDLQDEOH�8UEDQ�,QIUDVWUXFWXUH�

7.  %\�������SURYLGH�XQLYHUVDO�
DFFHVV�WR�VDIH��LQFOXVLYH�DQG�
DFFHVVLEOH��JUHHQ�DQG�SXEOLF�
VSDFHV��LQ�SDUWLFXODU�IRU�ZRPHQ�
DQG�FKLOGUHQ��ROGHU�SHUVRQV�DQG�
SHUVRQV�ZLWK�GLVDELOLWLHV�

Public Open Space��'HVLJQ�
YDULHG�RSHQ�VSDFHV�networks�WKDW�
DUH�VDIH�IRU�DQG�DFFHVVLEOH�WR�
YXOQHUDEOH�SHRSOH�JURXSV�

4XDOLW\�RI�8UEDQ�(QYLURQPHQWV�

2SWLPLVDWLRQ�RI�/DQG�8VH�

6XVWDLQDEOH�8UEDQ�,QIUDVWUXFWXUH�

8.  6XSSRUW�SRVLWLYH�HFRQRPLF��VRFLDO�
DQG�HQYLURQPHQWDO�OLQNV�EHWZHHQ�
XUEDQ��SHUL�XUEDQ�DQG�UXUDO�DUHDV�
E\�VWUHQJWKHQLQJ�QDWLRQDO�DQG�

Rural-Urban Rapport��6XSSRUW�
UXUDO�DFWLYLW\�ZLWK�DVVRFLDWHG�
XUEDQ�IXQFWLRQV��

(FRQRPLF�'HYHORSPHQW�

�
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UHJLRQDO�GHYHORSPHQW�SODQQLQJ�

9.  %\�������VXEVWDQWLDOO\�LQFUHDVH�
WKH�QXPEHU�RI�FLWLHV�DQG�KXPDQ�
VHWWOHPHQWV�DGRSWLQJ�DQG�
LPSOHPHQWLQJ�LQWHJUDWHG�SROLFLHV�
DQG�SODQV�WRZDUGV�LQFOXVLRQ��
UHVRXUFH�HIILFLHQF\��PLWLJDWLRQ�
DQG�DGDSWDWLRQ�WR�FOLPDWH�
FKDQJH��UHVLOLHQFH�WR�GLVDVWHUV��
DQG�GHYHORS�DQG�LPSOHPHQW��LQ�
OLQH�ZLWK�WKH�6HQGDL�)UDPHZRUN�
IRU�'LVDVWHU�5LVN�5HGXFWLRQ������
������KROLVWLF�GLVDVWHU�ULVN�
PDQDJHPHQW�DW�DOO�OHYHOV�

Urban Governance��2SHQQHVV�
WR�JUHDWHU�FLWL]HQ�SDUWLFLSDWLRQ�E\�
HPEUDFLQJ�GLJLWDO�SODWIRUPV��
IOH[LEOH��WUDQVSDUHQW�DQG�
FRQVXOWDWLYH�GHFLVLRQ�PDNLQJ�

2SWLPLVDWLRQ�RI�/DQG�8VH��

6XVWDLQDEOH�8UEDQ�,QIUDVWUXFWXUH�

*RYHUQDQFH�

�

10.  6XSSRUW�OHDVW�GHYHORSHG�
FRXQWULHV��LQFOXGLQJ�WKURXJK�
ILQDQFLDO�DQG�WHFKQLFDO�
DVVLVWDQFH��LQ�EXLOGLQJ�
VXVWDLQDEOH�DQG�UHVLOLHQW�EXLOGLQJV�
XWLOL]LQJ�ORFDO�PDWHULDOV�

Genius Locii��%RRWLQJ�ORFDO�
HFRQRP\�E\�XVLQJ�ORFDO���
WUDGLWLRQDO�GHVLJQV��WHFKQLTXHV�
DQG�PDWHULDOV�

(FRQRPLF�'HYHORSPHQW�

6XVWDLQDEOH�8UEDQ�,QIUDVWUXFWXUH�

*RYHUQDQFH��

�

4.2 Feasibility Assessment: Implementability 
7KH�IHDVLELOLW\�DVVHVVPHQW�LV�D�VHULHV�RI�TXHVWLRQV�IRFXVHG�RQ�WKH�SURFHVV��FRQWHQW�DQG�
JXLGDQFH�RIIHUHG�E\�HDFK�VWUDWHJ\��6LQFH�WKLV�SDSHU�DGYRFDWHV�UHIOHFWLRQ��WKLV�DVVHVVPHQW�
LQFOXGHV�TXHVWLRQV�DERXW�WKH�SUHYLRXV�SODQ�V���,W�DOVR�DWWHPSWV�WR�DVVHVV�WKH�SODQV�IOH[LELOLW\�
VLQFH�VWULFW�DGKHUHQFH�WR��WKH�VSHFLILFV�RI��WKH�SODQ�LV�QRW�DOZD\V�XVHIXO�LQ�D�G\QDPLF�
HQYLURQPHQW��7LDQ�DQG�6KHQ���������$GKHUHQFH�WR�WKH�VSLULW�RI�WKH�SODQ��LI�QRW�WKH�OHWWHU�RI�LW��
LV�LPSRUWDQW��,W�TXHVWLRQV�WKH�H[WHQW�WR�ZKLFK�SODQQHUV�FDQ�DGMXVW�WKH�SODQ��7KLV�DVVHVVPHQW�
RI�WKH�LPSOHPHQWHU¶V�DJHQF\�IXUWKHU�GHPRQVWUDWHV�WKH�QHHG�WR�DVVHVV�LPSOHPHQWDELOLW\�LQ�WKH�
ILUVW�SODFH���

5 Analysis  
7KH�FDVH�VWXG\�FRPSDUHV�WZR�WRZQV��$UDQGLV�LV�D�VPDOO�PLQLQJ�WRZQ�LQ�WKH�(URQJR�5HJLRQ�RI�
ZHVWHUQ�1DPLELD�DQG�/REDWVH��D�VPDOO²DOWKRXJK�VLJQLILFDQWO\�ODUJHU�WKDQ�$UDQGLV²WRZQ�LQ�
WKH�6RXWK�(DVW�'LVWULFW�RI�VRXWKHUQ�%RWVZDQD���
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�

Figure 3: Location of Arandis and Lobatse 
�

7KH�SULQFLSDO�UHDVRQ�IRU�WKH�FKRLFH�RI�WKHVH�WZR�WRZQV�LV�WKH�DXWKRU¶V�IDPLOLDULW\�ZLWK�WKHP��
+RZHYHU��WKH�FRPSDULVRQ�PD\�VWLOO�EH�ZDUUDQWHG�DV�HDFK�LV�D�VPDOO�WRZQ�LQ�GHFOLQH�ZKLFK�KDV�
SXW�IRUZDUG�VWUDWHJLHV�WR�VWLPXODWH�UHJHQHUDWLRQ��%RWK�DUH�VRPHZKDW�UHPRWH�EHLQJ�ZLWKLQ�
��NP�RI�VLJQLILFDQWO\�ODUJHU�XUEDQ�DJJORPHUDWLRQV�VR�DUH�VXVFHSWLEOH�WR�XUEDQ�GHJHQHUDWLRQ��
%RWK�WRZQV�KDYH�DULG�FOLPDWHV�DQG�DUH�YXOQHUDEOH�WR�FOLPDWH�FKDQJH�KHQFH�WKH�SDSHU¶V�IRFXV�
RQ�UHVLOLHQFH�DQG�VXVWDLQDELOLW\��$GGLWLRQDOO\��DV�VPDOO�WRZQV�LQ�SUR[LPLW\�WR�ODUJHU�XUEDQ�
FHQWUHV��HDFK�WRZQ�UHSRUWV�FDSDFLW\�FRQVWUDLQWV�SDUWLFXODUO\�ZLWK�UHVSHFW�WR�XUEDQ�
PDQDJHPHQW�DQG�SODQQLQJ�DQG�RIWHQ�VHHN�FRQVXOWDQW¶V�DVVLVWDQFH�ZLWK�VWUDWHJ\�
GHYHORSPHQW��+HQFH�WKLV�SDSHU�DOVR�VHHNV�WR�DVVHVV�ZKHWKHU�WKH�LQSXWV�RI�VDLG�FRQVXOWDQWV�
DUH�FRQYH\HG�LQ�DQ�LPSOHPHQWDEOH�PDQQHU��7KH�WRZQV�KDYH�VLPLODULWLHV�DQG�VRPH�
QRWHZRUWK\�GLIIHUHQFHV��DOWKRXJK�WKHVH�KDYH�QRW�EHHQ�FDOLEUDWHG�IRU���7DEOH�����

�

Table 2: Key similarities and differences between Arandis and Lobatse 
  Arandis Lobatse 

Si
m

ila
rit

ie
s 3UR[LPLW\�WR�

ODUJHU�VHWWOHPHQW�
��NP�IURP�WKH�:DOYLV�%D\�6ZDNRSPXQG�
XUEDQ�DJJORPHUDWLRQ��7KHVH�WRXULVWLF�DQG�
ORJLVWLFV�WRZQV�DUH�WKH�FRXQWU\¶V�VHFRQG�
DQG�WKLUG�ODUJHVW�UHVSHFWLYHO\��

��NP�IURP�*DERURQH��WKH�FRXQWU\¶V�ODUJHVW�
FLW\�DQG�HFRQRPLF�DQG�SROLWLFDO�FDSLWDO��

&OLPDWH� +RW�DQG�DULG� +RW�DQG�DULG�

3ROLWLFDO���
$GPLQLVWUDWLYH�
&ODVVLILFDWLRQ�

3KDVH���PXQLFLSDOLW\��UHFHLYHV�GLUHFW�
ILQDQFLDO�VXSSRUW�IURP�QDWLRQDO�
JRYHUQPHQW��

5HFHLYHV�IXQGLQJ�IURP�QDWLRQDO�
JRYHUQPHQW�

5HJLRQDO�LPSDFW� 0LQLQJ�DFWLYLW\�LPSDFWV�WKH�WRZQ�ZKLFK�LV�
YHU\�VXVFHSWLEOH�WR�UHVRXUFH�SULFH�
IOXFWXDWLRQV�

%RUGHU�SUR[LPLW\�DORQJ�6$�1DPLELD�
FRUULGRU��6RPH�FDWWOH�UHDULQJ�DQG�RWKHU�
DJULFXOWXUH�LQ�WKH�DUHD�DURXQG�WKH�WRZQ��

Di
ff

er
e

nc
e s 3RSXODWLRQ� ������ �������

+LVWRU\�DQG� $�\RXQJ�WRZQ�SURFODLPHG�LQ������DIWHU� 7KH�DUHD�RI�/REDWVH�KDV�EHHQ�VHWWOHG�
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QDWLRQDO�
UHOHYDQFH�

IRUPDWLRQ�DV�D�PLQLQJ�VHWWOHPHQW�LQ������
IRU�5|VVLQJ�8UDQLXP�/LPLWHG�HPSOR\HHV��,W�
UDQNV�DERXW���WK�LQ�1DPLELD�LQ�WHUPV�RI�
SRSXODWLRQ��

VLQFH�WKH���WK�FHQWXU\��&RQVLGHUHG�DURXQG�
LQGHSHQGHQFH�DV�D�FDQGLGDWH�WR�EH�WKH�
QDWLRQ¶V�QHZ�FDSLWDO��/REDWVH�LV�VHDW�RI�WKH�
MXGLFLDO�V\VWHP�UDQNV�DERXW���WK�LQ�
SRSXODWLRQ�VL]H�LQ�%RWVZDQD��

(FRQRP\� 6LQJOH�LQGXVWU\��0LQLQJ� � 0DLQ�LQGXVWU\��%HHI�
� &RXQWU\¶V�ODUJHVW�FRQFHQWUDWLRQ�RI�DJUR�
EDVHG�LQGXVWULHV

� /LPLWHG�PDQXIDFWXULQJ
&OLPDWH� 'HVHUW�ZLWK�PHDQ�DQQXDO�UDLQIDOO�RI�DERXW�

��PP�DQG�PHDQ�DQQXDO�WHPSHUDWXUH�RI�
���&��

6HPL�DULG�ZLWK�DERXW����PP�PHDQ�DQQXDO�
UDLQIDOO�DQG�PHDQ�DQQXDO�WHPSHUDWXUH�RI�
���&��

5.1 Utility Assessment 
7KH�IROORZLQJ�DQDO\VLV�WHVWV�LI�DQG�KRZ�WKH�SULQFLSOHV�RI�VXVWDLQDELOLW\�DQG�UHVLOLHQFH�DUH�
HPEHGGHG�LQWR�XUEDQ�VWUDWHJLHV��,W�VHHNV�RFFXUUHQFHV�RI�WKH�WHUPV�IRFXVLQJ�RQ�SDUWV�RI�WKH�
SODQ�ZKHUH�WKH�REMHFWLYHV��YLVLRQ��DLPV�DQG�FRQFHSWXDO�DSSURDFKHV�DUH�H[SRXQGHG�DPRQJ�
RWKHUV��7HUPV�UHODWHG�WR�VXVWDLQDELOLW\�LQFOXGHG�green��renewable��recycle��cyclic��reduce��
efficiency�DQG�YDULDWLRQV�WKHUHRI��7HUPV�UHODWHG�WR�UHVLOLHQFH�LQFOXGHG�resilient��prepared��
adaptive��flexible��,W�LV�IROORZHG�E\�DQ�DVVHVVPHQW�WKH�H[WHQW�WR�ZKLFK�WKH�SURMHFWV�LQ�WKH�
VWUDWHJLHV�UHIOHFW�WKH�6'*V��

419



&
+
,7
$3

,��
6L
P
ED
UD
VK
H�
+
RS
H�

Sm
al

l T
ow

n 
St

ra
te

gy
: L

ob
at

se
 a

nd
 A

ra
nd

is
 

��
WK
�,6

2
&
$5

3�
&
RQ
JU
HV
V�
��
��
�

Ta
bl

e 
3:

 In
st

an
ce

s 
of

 T
er

m
s 

Re
la

te
d 

to
 S

us
ta

in
ab

ili
ty

 in
 th

e 
Ar

an
di

s 
an

d 
Lo

ba
ts

e 
U

rb
an

 S
tr

at
eg

ie
s 

Su
st

ai
na

bl
e 

G
re

en
 

Re
ne

w
ab

le
 

Re
cy

cl
e 

Re
du

ce
 

Ef
fic

ie
nc

y 
LOBATSE 

3U
LQ
FL
SO
HV
��S
UR
MH
FW
V�
�G
HY
HO
RS
P
HQ
W��

UH
JH
QH
UD
WLR
Q�

²
²

²
²

²

G
ov

er
na

nc
e 

²
%X

LOG
LQ
J�
JX
LG
HO
LQ
HV
�

²
²

²
)D

FL
OLW
LH
V�
P
DQ
DJ
HP

HQ
W��

LP
SO
HP

HQ
WLQ
J�

LQ
VW
LWX
WLR
QV
��

Ec
on

om
ic

 
De

ve
lo

pm
en

t 
(F

RQ
RP

LF
�J
UR
Z
WK
��H
P
SO
R\
P
HQ
W�

&
RP

P
XQ
LW\
�J
DU
GH
Q�

²
²

'
HY
HO
RS
P
HQ
W�F
RV
WV
�

²

Q
ua

lit
y 

Ur
ba

n 
En

vi
ro

nm
en

ts
 

1
DW
XU
H

V�
F\
FO
LF
�V
\V
WH
P
V�
�UL
YH
U�

DE
VW
UD
FW
LR
Q�
�

6R
FL
HW
LH
V�
�OL
YL
QJ
�H
QY
LUR
QP

HQ
WV
�

�D
FF
HV
V�
WR
�R
SS
RU
WX
QL
WLH
V�
��

QH
LJ
KE
RX
UK
RR
GV
�

+
LV
WR
ULF
�F
KD
UD
FW
HU
�

/D
QG
VF
DS
LQ
J�

2
SH
Q�
SX
EO
LF
�V
SD
FH
�

6W
UH
HW
V�

8
UE
DQ
�UH

QH
Z
DO
�

1
DW
XU
H¶
V�
F\
FO
LF
�

V\
VW
HP

V�
²

²

La
nd

 U
se

 
([
SD
QV
LR
Q�
�S
K\
VL
FD
O�H
[W
HQ
VL
RQ
���

LQ
ILO
O�	

�G
HQ
VL
ILF
DW
LR
Q�

²
²

²
)U
DJ
P
HQ
WD
WLR
Q�
�LQ
FU
HD
VH
�

XU
ED
Q�
LQ
WH
JU
DW
LR
Q�
��

H[
SD
QV
LR
Q�
�ID
YR
XU
�LQ
ILO
O��

0
L[
HG
�OD
QG
�X
VH
�

/D
QG
�G
HY
HO
RS
P
HQ
W��
OD
\R
XW
�

VW
UX
FW
XU
HV
�

In
fra

st
ru

ct
ur

e 
,Q
IUD

VW
UX
FW
XU
H�
�E
XO
N�
�Q
DW
XU
DO
��

GZ
HO
OLQ
J�
XQ
LW�
GH
QV
LW\
���
�

7U
DQ
VS
RU
W��
1
0
7�
SH
UP

HD
EL
OLW
\�

7H
FK
QR
OR
J\
��

1
DW
XU
DO
�

LQ
IUD
VW
UX
FW
XU
H�

(Q
HU
J\
�

&
RO
OH
FW
LR
Q�

3R
LQ
WV
�

7U
DY
HO
�G
HP

DQ
G�
	�

LQ
IUD
VW
UX
FW
XU
H�

7U
DQ
VS
RU
W�

0
RY
HP

HQ
W�

3H
UP

HD
EL
OLW
\�
�1
0
7�
DF
FH
VV
��

,Q
IUD

VW
UX
FW
XU
H�
XV
H�

ARANDIS 

'
HY
HO
RS
P
HQ
W�

²
²

²
²

²
G

ov
er

na
nc

e 
6H

OI�
VX
VW
DL
QL
QJ
�

3D
UWQ

HU
VK
LS
V�

/R
FD
O�D
XW
KR
ULW
\�

²
²

²
²

²

Ec
on

om
ic

 
De

ve
lo

pm
en

t 
5
HW
XU
QV
�R
Q�
LQ
YH
VW
P
HQ
W�

*
UR
Z
WK
��H

FR
QR
P
LF
��

-R
E�
RS
SR
UWX
QL
WLH
V�

(P
SO
R\
P
HQ
W�

)L
QD
QF
LD
O�

²
²

7R
XU
LV
P
�

0
LQ
HV
�

0
DW
HU
LD
O�

�*
OD
VV
��I
DE
ULF
��

3U
RG
XF
WLR
Q�

IUR
P
�Z
DV
WH
V�

([
WUH

P
H�
SR
YH
UW\
�

0
DO
QX
WUL
WLR
Q�

²

Q
ua

lit
y 

Ur
ba

n 
En

vi
ro

nm
en

ts
 

/L
YH
OLK
RR
GV
�P
RG
HO
�

²
²

²
6R

FL
DO
�LO
OV
�

²

La
nd

 U
se

 
%X

LOG
LQ
JV
�

²
²

²
0
DL
QW
HQ
DQ
FH
�E
DF
NO
RJ
V�

²
In

fra
st

ru
ct

ur
e 

²
²

%X
LOG
LQ
J�
UR
DG
V�

²
�

²

420



&
+
,7
$3

,��
6L
P
ED
UD
VK
H�
+
RS
H�

Sm
al

l T
ow

n 
St

ra
te

gy
: L

ob
at

se
 a

nd
 A

ra
nd

is
 

��
WK
�,6

2
&
$5

3�
&
RQ
JU
HV
V�
��
��
�

Ta
bl

e 
4:

 In
st

an
ce

s 
of

 T
er

m
s 

Re
la

te
d 

to
 R

es
ili

en
ce

 in
 th

e 
Ar

an
di

s 
an

d 
Lo

ba
ts

e 
Ur

ba
n 

St
ra

te
gi

es
 

Re
si

lie
nt

 
Pr

ep
ar

ed
 

Ad
ap

tiv
e 

Fl
ex

ib
le

 
LOBATSE 

3U
LQ
FL
SO
HV
��S
UR
MH
FW
V�
�G
HY
HO
RS
P
HQ
W��
UH
JH
QH
UD
WLR
Q�

²
²

²
G

ov
er

na
nc

e 
²

*
RY
HU
QD
QF
H�

3O
DQ
V�

�
'
LY
HU
VH
�V
WD
NH
KR
OG
HU

FR
QW
ULE
XW
LR
QV

/D
QG
�D
GP

LQ
LV
WUD

WLR
Q�

�
/D
QG
�V
XE
GL
YL
VL
RQ

�
6L
WH
�OD
\R
XW

�
3O
RW
�F
RQ
ILJ
XU
DW
LR
Q

Ec
on

om
ic

 
De

ve
lo

pm
en

t 
7K
LQ
NL
QJ
�

�
&
LW\
�G
HY
HO
RS
P
HQ
W

�
(F

RQ
RP

LF
�V
WUD
WH
J\

7R
XU
LV
P
�

²
²

Q
ua

lit
y 

Ur
ba

n 
En

vi
ro

nm
en

ts
 

/D
QG
VF
DS
LQ
J�

�
$X

WR
P
DW
LR
Q�
RI
�Z
DW
HU
LQ
J

�
'
UR
XJ
KW
�WR
OH
UD
QW

²
²

3X
EO
LF
�2
SH
Q�
VS
DF
HV
�

La
nd

 U
se

 
/D
QG
�X
VH
�

²
/D
QG
�X
VH
V�

/D
\R
XW
��O
DQ
G�
XV
H�
��

IX
QF
WLR
Q�
�S
HU
P
HD
EL
OLW
\�

In
fra

st
ru

ct
ur

e 
%X

LOG
LQ
J�
GH
VL
JQ
�

²
²

*
ULG
��E
XL
OG
LQ
J�
GH
VL
JQ
�

ARANDIS 

²
²

²
²

G
ov

er
na

nc
e 

²
²

3O
DQ
QL
QJ
�

,Q
VW
LWX
WLR
QV
�

Ec
on

om
ic

 
De

ve
lo

pm
en

t 
²

²
²

²

Q
ua

lit
y 

Ur
ba

n 
En

vi
ro

nm
en

ts
 

²
²

²
²

La
nd

 U
se

 
²

²
²

²

In
fra

st
ru

ct
ur

e 
,Q
IUD

VW
UX
FW
XU
H�
P
DQ
DJ
HP

HQ
W�

²
²

421



&+,7$3,��6LPEDUDVKH�+RSH� Lobatse and Arandis ��WK�,62&$53�&RQJUHVV������

Figure 4: The extent of alignment of HDFK�VWUDWHJ\¶V projects with the SDGs 

5.2 Feasibility Assessment 

Table 5: Feasibility Assessment 
Arandis Lobatse 

Comment Score Comment Score 

Co
nt

en
ts

Does the policy 
clearly state the 
goals or 
objectives?�

Yes��2QH�RI�WKH�PDLQ�REMHFWLYHV�
RI�WKH�FRXQFLO�LV�WR�JDLQ�HFRQRPLF�
LQGHSHQGHQFH�IURP�WKH�PLQLQJ�
DFWLYLWLHV²L�H��HFRQRPLF�
UHVLOLHQFH��7KH�VWUDWHJ\�WKHQ�
RXWOLQHV�WKLUWHHQ�VWUDWHJLF�
REMHFWLYHV�GHILQHG�ZLWKLQ�IRXU�
6WUDWHJLF�7KHPHV��QDPHO\�
FXOWXUDO�FDSLWDO��FRPPXQLW\�
VHUYLFH�H[FHOOHQFH��VWDNHKROGHU�
UHODWLRQV�DQG�ILQDQFLDO�
VXVWDLQDELOLW\��

���� Yes��,W�VHHNV�WR�SURYLGH�WKH�
LPSOHPHQWHUV�DQG�LQYHVWRUV�ZLWK�
D�TXDOLW\�SODQ�IRU�SDUWLFLSDWRU\�
UHJHQHUDWLRQ�RI�WKH�WRZQ�IRFXVLQJ�
RQ�VSHFLILF�SUHFLQFWV��,W�IXUWKHU�
SURYLGHV�DQ�LPSOHPHQWDWLRQ�
IUDPHZRUN�IRU�/REDWVH�
UHJHQHUDWLRQ�HIIRUWV��

����

Does the plan 
highlight its 
alignment to 
higher policies?�

Yes��7KH�VWUDWHJ\�UHSRUWV�
DOLJQPHQW�WR�1DPLELD¶V�9LVLRQ�
�����DQG�1DWLRQDO�'HYHORSPHQW�
3ODQ��1'3�����VLQFH�VXSHUVHGHG�
E\�1'3����,W�IXUWKHU�DLPV�WR�
GHYHORS�D�PDUNHWLQJ�DQG�WRXULVP�
VWUDWHJ\�DOLJQHG�WR�WKH�(URQJR�
5HJLRQDO�7RXULVP�3ODQ���

,W�IDLOV�WR�LQGLFDWH�DOLJQPHQW�WR�
WKH�(URQJR�5HJLRQ¶V�6WUDWHJLF�
3ODQ�DQG�LWV�SULQFLSDO�WKHPHV�RI�
VRFLR�HFRQRPLF�GHYHORSPHQW��
RSHUDWLRQDO�HIILFLHQF\��JRRG�
JRYHUQDQFH�GHVSLWH�DOLJQPHQW�
WKHUHWR��

����� Yes��7KH�SODQ�IRUPV�SDUW�RI�WKH�
RYHUDUFKLQJ�/REDWVH�
'HYHORSPHQW�3ODQ����������������

:KLOH�DQ\�RWKHU�DOLJQPHQW�FDQ�
EH�LQIHUUHG��WKURXJK�LWV�
DVVRFLDWLRQ�ZLWK�WKH�/REDWVH�
'HYHORSPHQW�3ODQ����������������
LW�IDLOV�WR�VSHFLILFDOO\�LQGLFDWH�
DOLJQPHQW�VXFK�SODQV��

�����
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Pr
oc

es
s 

/ O
w

ne
rs

hi
p

Which major 
stakeholders 
played a role in 
WKH�SROLF\¶V�
development? 

7KH�VWUDWHJ\�ZDV�SUHSDUHG�E\�
&RXQFLO�ZLWK�WKH�VXSSRUW�RI�
FRQVXOWDQWV��+RZHYHU��LQSXWV�
IURP�RWKHU�VWDNHKROGHUV�ZHUH�
OLPLWHG��

����� 7KH�SODQ�ZDV�GHYHORSHG�E\�
SULYDWH�FRQVXOWDQWV�ZLWK�UHJXODU�
LQSXWV�IURP�/REDWVH�7RZQ�
&RXQFLO�DQG�WKH�'HSDUWPHQW�RI�
7RZQ�	�&RXQWU\�3ODQQLQJ�ZLWKLQ�
WKH�0LQLVWU\�RI�/DQG�
0DQDJHPHQW��:DWHU�DQG�
6DQLWDWLRQ�6HUYLFHV���

����

Is there any 
analysis of the 
previous plans 
and/or the 
implementation 
of such plans? 

No��7KH�VWUDWHJ\�RQO\�PHQWLRQV�
RWKHU�VHFWRU�VWUDWHJLHV�H�J��/('�
6WUDWHJ\��������ZKLFK�ZHUH�
FXUUHQW�DW�WKH�WLPH�RI�GUDIWLQJ�DQG�
ZKLFK�VKRXOG�DOVR�EH�FRQVXOWHG�
ZKHQ�UHDGLQJ�WKH�VWUDWHJ\��
&XULRXVO\�LW�EDUHO\�UHIHUHQFHV�
PRVW�WKHVH�DJDLQ��1HLWKHU�GRHV�LW�
LQGLFDWH�WKDW�LW�LV�WKH�ILUVW�VXFK�
GRFXPHQW���

����� No��,W�PHQWLRQV�DQ�ROGHU�
GHYHORSPHQW�SODQ��/REDWVH�
8UEDQ�'HYHORSPHQW�3ODQ���������
�������EXW�PDNHV�QR�DWWHPSW�WR�
DVVHVV�WKH�LPSOHPHQWDWLRQ�RI�WKLV�
QRU�DQ\�RWKHU�SODQ��

��

Are the 
implications of 
such plans (and 
the assessment 
of their 
implementation) 
for the current 
plan indicated? 

N/A��7KH�DERYH�ZDV�QRW�GRQH�
ZHOO���

�� N/A��7KH�DERYH�ZDV�QRW�GRQH�
ZHOO���

��

Im
pl

em
en

ta
tio

n 
gu

id
an

ce
�

How flexible is 
the plan? 

7KH�VWUDWHJ\�LV�IOH[LEOH�LQ�DV�
PXFK�DV�LW�GRHV�QRW�KDYH�EXGJHW�
IRU�DOO�LWV�SURMHFWV��+RZHYHU��LW�
IDLOV�WR�LQGLFDWH�DOWHUQDWLYH�
VFHQDULRV�WR�KHOS�LPSOHPHQWHUV�
UDWLRQDOLVH���

���� $W�WLPHV��WKH�SODQ�SUHVHQWV�VRPH�
DOWHUQDWLYH�VFHQDULRV�DQG�WKHLU�
LPSOLFDWLRQV�ZKLFK�JLYH�
LPSOHPHQWHUV�JRRG�LQIRUPDWLRQ�
VKRXOG�WKH\�FKRVH���QHHG�WR�
GHYLDWH��

�����

Are the 
requirements 
(pre-requisites) 
for 
implementation 
clearly stated in 
the policy?�

1RW�DOZD\V��$W�WKH�SURMHFW�OHYHO��
WKH�VWUDWHJ\�LQGLFDWHV�VRPH�
UHTXLUHPHQWV�DV�³$VVXPSWLRQV�
DQG�ULVNV´��7KURXJKRXW��LW�
PHQWLRQV�VRPH�UHTXLUHPHQWV�
FXUUHQWO\�ODFNLQJ�EXW�VWRSV�VKRUW�
RI�FOHDUO\�LGHQWLI\LQJ�JHQHUDO�
LPSOHPHQWDWLRQ�SUH�UHTXLVLWHV��

���� 3UHUHTXLVLWHV�DUH�QRW�VSHFLILFDOO\�
SUHVHQWHG�EXW�WKH�SODQ�LQGLFDWHV�
WKDW�LQIUDVWUXFWXUH�XSJUDGHV�ZLOO�
EH�UHTXLUHG��WR�VWLPXODWH�SULYDWH�
GHYHORSPHQW��DQG�VXJJHVWV�WKDW�
VSHFLDO�IXQGLQJ�EH�SXW�LQ�SODFH�WR�
WKDW�HQG��

�����

Are the 
requirements 
feasible given 
available 
resources? If 
not, does the 
policy present a 
rectification / 
amelioration 
action? 

7KH�UHTXLUHPHQWV�OLVWHG�DUH�RIWHQ�
³DYDLODELOLW\�RI�IXQGV´�DQG�KHQFH�
LW¶V�LV�GLIILFXOW�WR�GHILQLWLYHO\�
LQGLFDWH�IHDVLELOLW\��$V�D�3KDVH�,,�
WRZQ��WKH�&RXQFLO�LV�GHSHQGHQW�
RQ�QDWLRQDO�JRYHUQPHQW���

���� 7KH�UHTXLUHPHQWV�DOWKRXJK�QRW�
VSHFLILFDOO\�OLVWHG�ZLOO�OLNHO\�
LQFOXGH�IXQGLQJ��+DYLQJ�UHFHLYHG�
EXGJHW�FXWV�LQ�UHFHQW�\HDUV�IURP�
QDWLRQDO�JRYHUQPHQW��GLIILFXOW�WR�
GHILQLWLYHO\�LQGLFDWH�IHDVLELOLW\��
+RZHYHU��WKH�SODQ�FDOOV�IRU�VRPH�
VSHFLDOLVW�GHVLJQ�DQG�FDSDFLW\�
PD\�QRW�H[LVW�ORFDOO\��

����

Does the 
Strategy 
culminate in 
projects ± that 
is specific 

7KH�VWUDWHJ\�SUHVHQWV�IRUW\�WKUHH�
VWUDWHJLF�LQLWLDWLYHV�SURMHFWV�IRU�
LPSOHPHQWDWLRQ�RI�RYHU�LWV�ILYH�
\HDU�SHULRG��7KH�SURMHFWV�DUH�
WLPH�ERXQG�ZLWK�KLJK�OHYHO�
ILQDQFLDO�UHTXLUHPHQWV�LQGLFDWHG�

����� 7KH�SUHVHQWV�VHYHUDO�SURMHFWV�IRU�
HDFK�SUHFLQFW��7KH�SURMHFWV�DUH�
QRW�WLPH�ERXQG�QRU�LV�DQ\�
DWWHPSW�WR�JLYH�KLJK�OHYHO�
LQGLFDWLYH�FRVWV�PDGH��$OWKRXJK�

����
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interventions 
which are 

a. Time bound

b. Budgeted

c. Prioritised

d. Geolocated
(as required)?

DQG�ZKHUH�UHOHYDQW��ORFDWHG��
7KHUH�DUH�QRW�SULRULWLVHG��

QRW�DOO�SULRULWLVHG��WKH�SODQ�GRHV�
JLYH�VRPH�VWUDWHJLF�LQWHUYHQWLRQV�
ZKLFK�VKRXOG�EH�SULRULWLVHG�IRU�
UHJHQHUDWLRQ��

Does the policy 
assign 
responsibility to 
appropriate 
implementing 
and/or 
monitoring 
actors? 

Yes��(DFK�RI�WKH�VWUDWHJLF�
LQLWLDWLYHV�SURMHFWV�KDV�DQ�
DVVRFLDWHG�UHVSRQVLEOH�HQWLW\��
+RZHYHU��LW�LV�H[SOLFLWO\�FOHDU�ZKR�
LV�UHVSRQVLEOH�IRU�monitoring�
LPSOHPHQWDWLRQ�SURJUHVV���

����� Yes��(DFK�RI�WKH�VWUDWHJLF�
SUHFLQFW�KDV�VSHFLILF�LQWHUYHQWLRQ�
KLJK�OHYHO�DFWLRQV�IRU�WKH�
UHDOLVDWLRQ�RI�LWV�SURMHFWV��(DFK�
DFWLRQ�KDV�DQ�DVVRFLDWHG�
UHVSRQVLEOH�HQWLW\���

+RZHYHU��WKH�SODQ�RQO\�JLYHV�D�
JHQHULF�RYHUYLHZ�RI�PRQLWRULQJ�
DQG�HYDOXDWLRQ�LQGLFDWLQJ�WKDW�
LQGHSHQGHQW�HYDOXDWRUV�VKRXOG�
DVVHVV�WKUHH�NH\�HYDOXDWLRQ�
SURFHVVHV��L��DW�WKH�EHJLQQLQJ�RI�
WKH�SURMHFW�WR�HVWDEOLVK�H[LVWLQJ�
VLWXDWLRQ���LL��GXULQJ�
LPSOHPHQWDWLRQ�DQG��LLL��DW�WKH�
HQG�RI�WKH�SURMHFW�E\�H[WHUQDO���

����

Does the policy 
articulate the 
mechanism for 
monitoring 
implementation
?�

7KH�$7&�6WUDWHJLF�6FRUHFDUG�
UHIOHFWV�WKDW�WKH�RUJDQLVDWLRQ�
QHHGV�WR�LPSOHPHQW��PDQDJH�
DQG�UHSRUW�TXDUWHUO\�RQ�WZHQW\�
VL[������3HUIRUPDQFH�,QGLFDWRUV���
0HDVXUH�ZLWKLQ�WKH�WKLUWHHQ�
VWUDWHJLF�REMHFWLYHV��,W�IXUWKHU�
JLYHV�WKH�UHSRUWLQJ�EDVHOLQH�VR�
WKDW�WKRVH�PRQLWRULQJ�KDYH�D�
VHQVH�FDQ�JHW�D�WUHQG�
LPPHGLDWHO\��

����� No�� ��

Does the policy 
identify 
indicators for 
assessing 
program 
success?�

<HV��$W�WKH�SURMHFW�OHYHO��WKH�
VWUDWHJ\¶V�VFRUHFDUG�KDV�WDUJHWV�
DQG�FRPSOHWLRQ�GDWHV�IRU�
SURMHFWV���

���� No�� ��

Is there any 
mention of 
costing? Where 
the funds will 
come from? 
How to seek 
funding? And 
what are the 
financial 
operational and 
maintenance 
implications? 

<HV��5HIOHFWHG�LQ�WKH�$7&�
6FRUHFDUG��LV�D�UHVRXUFH�
UHTXLUHPHQW�HVWLPDWH�SHU�
VWUDWHJLF�LQLWLDWLYH�SURMHFW�EXGJHW�
DFURVV�WKH�VWUDWHJ\¶V�KRUL]RQ��,W�
GRHVQ¶W�SURSRVH�IXQGLQJ�VRXUFHV�
RU�ILQDQFLQJ�PHFKDQLVPV��

���� 7KH�SODQ�PDNHV�QR�DWWHPSW�WR�
FRVW�LQWHUYHQWLRQV��,W�GRHV�
KRZHYHU�KLJKOLJKW�WKH�QHHG�IRU�D�
EXGJHWLQJ�SURFHVV�WR�PRELOLVH�
IXQGLQJ�IURP�ERWK�SULYDWH�VHFWRU�
DQG�JRYHUQPHQW�ILQDQFHV�WR�
LPSOHPHQW�WKH�UHJHQHUDWLRQ�SODQ��
)XUWKHU��LW�SURSRVHV�D�VSHFLDO�
IXQG�IRU�DOO�LQIUDVWUXFWXUH�DQG�
FDWDO\WLF�SURMHFWV�DV�ZHOO�DV�WKH�
DQQXDO�EXGJHWV�WKDW�GHDO�ZLWK�
RSHUDWLRQDO�LVVXHV��,W�VXJJHVWV�
WKDW�D�³FHUWDLQ�DPRXQW�EH�
DOORFDWHG�DQQXDOO\��GHYHORSPHQW�

����
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DQG�UH�FXUUHQW��RYHU�WKH�QH[W����
\HDUV�IRU�WKH�LPSOHPHQWDWLRQ�RI�
WKH�/REDWVH�5HJHQHUDWLRQ�3ODQ��
7KLV�EXGJHW�VKRXOG�LQFOXGH�IXQGV�
IRU�VHFWRUDO�VWUDWHJLHV�DQG�
GHWDLOHG�GHVLJQ�WKDW�LV�HVVHQWLDO�
VSXU�LPSOHPHQWDWLRQ�´��

SCORE (x/11) ARANDIS TOTAL 8.0 

(62%) 

LOBATSE TOTAL 5.25 

(40%) 

6 Discussion 
7KLV�WZR�VWHS�XWLOLW\�DQDO\VLV�RI�WKH�GHYHORSPHQW�XUEDQ�VWUDWHJLHV�RI�$UDQGLV�DQG�/REDWVH�
LQGLFDWH�WKDW�VXVWDLQDELOLW\�LV�D�ZHOO�XQGHUVWRRG�FRQFHSW�ZKLFK�IHDWXUHV�SURPLQHQWO\�HYHQ�LQ�
VPDOO�WRZQ�SODQV��5HVLOLHQFH��RQ�WKH�RWKHU�KDQG�LV�D�UHODWLYHO\�QHZ�FRQFHSW�DQG�LV�VWLOO�EHLQJ�
DGRSWHG�LQWR�WKH�OH[LFRQ�DQG�LV�\HW�WR�EH�HPEHGGHG�EURDGO\�LQWR�WKH�VWUDWHJLHV���

7KH�DQDO\VLV�VKRZHG�WKDW�WKH�PRVW�IUHTXHQWO\�XVHG�WHUPV�DUH�WKH�VXVWDLQDELOLW\�DQG�UHVLOLHQFH�
�DQG�YDULDWLRQV��ZKLFK�DSSHDU�LQ�ERWK�VWUDWHJLHV��6XVWDLQDELOLW\�IHDWXUHV�DFURVV�HDFK�RI�WKH�
IRXU�LQWHJUDWLRQ�DUHDV��HFRQRPLF�GHYHORSPHQW��TXDOLW\�RI�XUEDQ�HQYLURQPHQWV��ODQG�XVH�DQG�
XUEDQ�LQIUDVWUXFWXUH��DQG�JRYHUQDQFH��$VVRFLDWHG�WHUPV�DSSHDU�OHVV�IUHTXHQWO\��7KH�$UDQGLV�
VWUDWHJ\�VFRUHV�SRRUO\�ZLWK�OHVV�WKDQ�����WKH�IUHTXHQF\�RI�LQVWDQFHV�RI�VXVWDLQDELOLW\��DV�
DVVRFLDWHG�WHUPV��DV�LQ�WKH�/REDWVH�VWUDWHJ\��

5HVLOLHQFH�DQG�LWV�DVVRFLDWHG�WHUPV��DUH�PHQWLRQHG�VLJQLILFDQWO\�IHZHU�WLPHV�LQ�ERWK�
VWUDWHJLHV��,Q�WKH�$UDQGLV�VWUDWHJ\��WKHUH�ZHUH�RQO\�WKUHH�LQVWDQFHV²DFURVV�JRYHUQDQFH�DQG�
XUEDQ�LQIUDVWUXFWXUH²ZKLOH�WKH�/REDWVH�VWUDWHJ\�DVVRFLDWHG�UHVLOLHQFH�ZLWK�DOO�ILYH�LQWHJUDWLRQ�
DUHDV���

7KH�VHFRQG�VWHS�LQ�WKH�DQDO\VLV�DVVHVVHG�WKH�FRQYHUVLRQ�RI�WKH�FRQFHSWV�DV�H[SUHVVHG�LQ�
WKH�6'*V�LQWR�FRQFUHWH�SURMHFWV��+HUH�H[SRVHG�WKH�JDS�EHWZHHQ�WKH�FRQFHSWV�DQG�WKHLU�
DSSOLFDWLRQ��,Q�WKH�FDVH�RI�$UDQGLV�IHZHU�WKDQ�����RI�SURMHFWV�FOHDUO\�H[SUHVV�WKH�SULQFLSOHV��
,W�PXVW�EH�QRWHG��KRZHYHU�WKDW�WKH�VWUDWHJ\�KDV�VHYHUDO�JRYHUQDQFH�IRFXVHG�SURMHFWV�ZKLFK�
DOLJQ�ZLWK�WKH�VXVWDLQDELOLW\�DQG�UHVLOLHQFH�SULQFLSOHV�RI�WKH�6'*V��/REDWVH¶V�VWUDWHJ\�IDLUV
VLJQLILFDQWO\�EHWWHU�ZLWK�LQ�WKH�����RI�SURMHFWV�FOHDUO\�H[SUHVVLQJ�WKH�SULQFLSOHV��+RZHYHU��WKH�
SODQ�KDV�RQO\�RQH�JRYHUQDQFH�IRFXVHG�SURMHFW��,W�LV�QRWHG�ZLWK�FRQFHUQ�WKDW�QHLWKHU�WRZQ¶V
VWUDWHJ\�PDNHV�DQ\�PHQWLRQ�ZKDWVRHYHU�RI�GLVDVWHU�PLWLJDWLRQ�DQG�SUHSDUHGQHVV���

7KH�IHDVLELOLW\�DQDO\VLV�LQGLFDWHV�WKDW�ERWK�VWUDWHJLHV�DUH�ZHOO�FRQVWUXFWHG�LQGLFDWLQJ�WKHLU�
SXUSRVH�FOHDUO\�DQG�DOLJQLQJ�WKHPVHOYHV�WR�SODQV�RQ�KLJKHU�OHYHOV��+RZHYHU��WKHLU�VFRUHV�DUH�
PHGLRFUH�ZLWK�UHJDUGV�SURFHVV�RZQHUVKLS��0RUHRYHU��HDFK�SODQ�SHUSHWXDWHV�³QHZ�SODQ
V\QGURPH´�ZLWK�QR�HYLGHQFH�RI�KDYLQJ�FRQVXOWHG��PXFK�OHVV�DVVHVVHG�WKH�LPSOHPHQWDWLRQ�RI�
SUHYLRXV�SODQV��

2YHUDOO��WKH�$UDQGLV�SODQ�HPHUJHV�DV�WKH�PRUH�LPSOHPHQWDEOH�SODQ��,W�FRQWDLQV�LQ�SDUW�DOO�WKH�
HOHPHQWV�WKDW�RIIHU�JXLGDQFH�WR�LPSOHPHQWHUV�LQFOXGLQJ�DQ�LQGLFDWLRQ�RI�ILQDQFLDO�
UHTXLUHPHQWV��WLPHIUDPHV��SUH�UHTXLVLWHV�DQG�SURMHFW�VSHFLILF�PRQLWRULQJ�DQG�HYDOXDWLRQ���
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7 Concluding and further remarks 
7KLV�SDSHU�KDV�VKRZQ�WKDW�LQ�WKH�FDVH�RI�VPDOO�WRZQV��VXVWDLQDELOLW\�DQG�UHVLOLHQFH�DUH�
FRQFHSWV�WKDW�DUH�QRW�IXOO\�HPEHGGHG�LQ�XUEDQ�VWUDWHJ\��5HVLOLHQFH�LQ�SDUWLFXODU��KDV�\HW�WR�
JDLQ�WUDFWLRQ��,W�IXUWKHU�VKRZHG�WKDW�WKHUH�LV�DW�WLPHV�D�GLVFRQQHFW�EHWZHHQ�WKH�GLVFRXUVH�LQ�
WKH�VWUDWHJ\�DQG�KRZ�LW�PDQLIHVWV�DV�SURMHFWV��7KLV�LV�HVSHFLDOO\�WUXH�IRU�VXSUDQDWLRQDO�JRDOV�
DQG�WDUJHWV�ZKLFK�ILQG�OLWWOH�H[SUHVVLRQ�LQ�WKH�WRZQ¶V�SURMHFWV��

6WLOO��/REDWVH¶V�SODQ�HPHUJHV�DV�VXSHULRU�ZLWK�UHJDUGV�WR�LWV�HPEHGGLQJ�VXVWDLQDELOLW\�DQG�
UHVLOLHQFH��SDUWLFXODUO\�VXVWDLQDELOLW\��+RZHYHU��IURP�DQ�LPSOHPHQWDWLRQ�SHUVSHFWLYH��$UDQGLV¶�
VWUDWHJ\�VHHPV�PRUH�OLNHO\�WR�EH�LPSOHPHQWDEOH��,W�TXDQWLILHV�WLPH�DQG�PRQH\�DQG�RIIHUV�
PHDVXUHV�WR�PRQLWRU�SURJUHVV���

,W�EHFRPHV�GLIILFXOW�WKHQ�WR�GHWHUPLQH�ZKLFK�LV�D�JRRG�SODQ²WKH�RQH�WKDW�UHDGV�ZHOO�RU�WKH�
RQH�WKDW�FDQ�EH�LPSOHPHQWHG�ZHOO"�,Q�WKH�FRQWH[W�RI�XQGHU�FDSDFLWDWHG�PXQLFLSDO�RIILFLDOV��LW�
LV�LQWHUHVWLQJ�WR�QRWH�WKDW�$UDQGLV¶�VWUDWHJ\�ZDV�GHYHORSHG�LQ�FORVHU�DVVRFLDWLRQ�ZLWK�WKH�
&RXQFLO�ZKLFK�PD\�EH�D�OHVVRQ�WR�LPSURYH�IXWXUH�SODQ¶V�LPSOHPHQWDELOLW\��7KH�PRUH�
DVSLUDWLRQDO�WUDQVIRUPDWLRQDO�SODQ�ZDV�GHYHORSHG�E\�FRQVXOWDQWV�ZLWK�OLPLWHG�&RXQFLO�
LQYROYHPHQW��3HUKDSV�D�FORVHU�DVVRFLDWLRQ�LV�UHTXLUHG�WR�EULQJ�DVSLUDWLRQ�DQG�LPSOHPHQWDEOH�
WR�D�FRQYHUJHQFH��

7KLV�SDSHU�ZDV�SULPDULO\�D�GHVNWRS�H[HUFLVH�ZLWK�PLQLPDO�HQJDJHPHQW�ZLWK�HLWKHU�WRZQ¶V�
RIILFLDO��7KH�QH[W�VWHS�LV�WR�WHVW�WKH�DVVHVVPHQW�ZLWK�WKH�LPSOHPHQWHUV��L�H��FRXQFLO�RIILFLDOV��WR�
GHWHUPLQH�ZKHWKHU�WKH\�IHHO�LW�LV�XVHIXO�DV�D�VRUW�RI�UXEULF�WR�DVVHVV�WKH�ZRUN�RI�IXWXUH�
FRQVXOWDQWV��RU�LQGHHG�WKHLU�RZQ���$�IROORZLQJ�VWHS�ZLOO�EH�WR�UHYLHZ�LQ�WKH�PHGLXP��WR�ORQJ�
WHUP�ZKHWKHU�WKH�LPSOHPHQWDELOLW\�LQGH[�OLQH�XS�ZLWK�LPSOHPHQWDWLRQ�LQ�UHDOLW\"�
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7HUULWRU\�DQG�XUEDQ�SODQQLQJ��SHUFHSWLYH�VWXGLHV�RYHU�WKH�VRXWK�
ERUGHU�RI�WKH�FLW\�RI�%XHQRV�$LUHV��$UJHQWLQD��

-HQQLIHU�$LOHQ�&+2,��/DXUD�&25%$/$1�9,(52��0LWFKHOO�'(�6286$��5RFtR�',�&255$'2��
$QDOtD�)(51$1'(=��

'HSDUWPHQW�RI�5HVHDUFK�RQ�6FLHQFH�DQG�7HFKQRORJ\��)DFXOW\�RI�$UFKLWHFWXUH��'HVLJQ�DQG�
8UEDQLVP��8QLYHUVLW\�RI�%XHQRV�$LUHV��$UJHQWLQD���

�� ,QWURGXFWLRQ

7KH FLW\ RI %XHQRV $LUHV DQG LWV DJJORPHUDWLRQ FRQFHQWUDWHV WKLUW\ SHUFHQW �RI WKH $UJHQWLQH� � � � � � � � � � � � � �
SRSXODWLRQ� �,1'(&� ����� +LVWRULFDOO\� WKH SROLWLFDO JRYHUQPHQWV IRFXVHG DOO WKH HTXLSPHQW�� � � � � � � � � � �
LQYHVWPHQW� SURJUHVV RQ WKH QRUWK RI WKH FLW\� WKH SODFH ZKHUH DOO WKH ILQDQFLDO� FRUH VHUYLFHV�� � � � � � � � � � � � � � � �
DQG WKH PDLQ FRXQWU\ KDUERU LV� 7KH VRXWK SDUW RI WKH WRZQ DQG DOO WKH FLWLHV DURXQG LW KDV� � � � � � � � � � � � � � � � � � �
EHHQ� �ZKHUH OLHV WKH PRVW XUJHQW YLWDO XQIXOILOOHG QHHGV RI WKH SRSXODWLRQ� 7KH ULYHU� � � � � � � � � � � � � �
0DWDQ]D�5LDFKXHOR WKDW FURVV RYHU WKH XUEDQ DJJORPHUDWLRQ RI %XHQRV $LUHV �� KDV EHHQ� � � � � � � � � � � �
VLJQLILFDQWO\ D SODFH RI XUEDQ VHJUHJDWLRQ IRU EHLQJ ORFDWHG LQ WKH VRXWK DUHD RI WKH PDLQ� � � � � � � � � � � � � � � �
WRZQ� 6LQFH WKH SRVW�FRORQLDO WLPHV� WKH ULYHU KDV EHHQ RIILFLDOO\ D SODFH WKDW VHSDUDWHV WKH� � � � � � � � � � � � � � �
MXULVGLFWLRQ RI WKH FLW\ RI %XHQRV $LUHV ZLWK VRPH RI WKH WRZQV WKDW ZHUH EXLOW DURXQG WKH� � � � � � � � � � � � � � � � �
XUEDQ�DJJORPHUDWLRQ�

6LQFH LWV SODFH KDV QHYHU EHHQ WUHDWHG DV D ZKROH DQG KDV DOZD\V EHHQ WUHDWHG DV D� � � � � � � � � � � � � � � � �
ERXQGDU\� WKHUH LV DOZD\V EHHQ D IRFXV IRU IDFWRULHV WR GLVSRVH LWV ZDVWH DQG DQ DWWUDFWLYH� � � � � � � � � � � � � � � �
SODFH IRU D ODUJH SRUWLRQ RI WKH XQGHUFODVVHV WR VHWWOHG GRZQ WKHUH� RFFXS\LQJ LOOHJDOO\ WKH� � � � � � � � � � � � � � �
SUHYLRXV WHUUDLQV WKDW ZHUH RQFH IURP WKH UDLOZD\� QRZ DEDQGRQHG� �,Q DGGLWLRQ� WKH SRSXODWLRQ� � � � � � � � � � � � � �
WKDW LQKDELWV WKH VRXWK VLGH RI WKLV OLPLW KDV IHZ DFFHVVHV WR HQWHU WKH &DSLWDO� ZLWK YHU\ IHZ� � � � � � � � � � � � � � � � � �
SRLQWV RI FRQWDFW EHWZHHQ ERWK PDUJLQV� 7KLV VLWXDWLRQ IUHTXHQWO\ JHQHUDWHV FROODSVHV LQ� � � � � � � � � � � �
SXEOLF RU SULYDWH YHKLFXODU WUDIILF� GXH WR WKH QHHG WR DFFHVV WKH DUHD ZLWK WKH JUHDWHVW UDQJH� � � � � � � � � � � � � � � � �
RI VHUYLFHV IRXQG LQ WKH FDSLWDO DUHD� %H\RQG DOO WKH SUREOHPV OLVWHG� WKH KLJK OHYHOV RI� � � � � � � � � � � � � � � �
FRQWDPLQDWLRQ WKDW WKH ULYHU KDV PDNH LW RQH RI WKH PRVW FULWLFDO LQ WKH ZRUOG� �$ORQVR� ������ � � � � � � � � � � � � � � � �
7KXV� WKH LQKDELWDQWV RI WKH DIRUHPHQWLRQHG VHWWOHPHQWV ILJKW IRU WKHLU ULJKWV RI XVH DQG� � � � � � � � � � � � � �
DSSURSULDWLRQ RI VSDFH� ZKLOH WKH 6WDWH GHPDQGV LQWHUYHQWLRQ LQ WKH XUEDQ FRDVW� FRQVWLWXWLQJ� � � � � � � � � � � � �
RQH�RI�WKH�PRVW�SURPLVLQJ�GLVFXVVLRQV�LQ�WKLV�XUEDQ�VHFWRU �����*UXVFKHWVN\��������

.QRZLQJ DOO RI WKH HIIHFWV RI XUEDQ WURXEOHV LQ SODFHV RI ERXQGDULHV� LW LV XQGHEDWDEOH WKDW D� � � � � � � � � � � � � � � � �
PRUH VSHFLHV FRQFHUQ RI ZKDW KDSSHQV DW WKH ORFDO OHYHO RI SRSXODWLRQ VKRXOG EH GRQH� 8UEDQ� � � � � � � � � � � � � � � �
PDQDJHPHQW XQWLO UHFHQWO\ GRHV QRW NQRZ KRZ WR KDQGOH WHUULWRULDOO\ WKLV NLQGV RI SODFHV DQG� � � � � � � � � � � � � � �
HYHQ E\ XVLQJ FRXQWOHVV WRROV IRU LQWHUYHQWLRQ RQ WKHVH WKH\ IDLO WR FRUUHFWO\ WULJJHU WKH PDLQ� � � � � � � � � � � � � � � �
FRQFHUQV� 7KH LVVXH UHJDUGLQJ WKLV IDLOXUH LV WKDW WKH\ NHHS RQ GHYHORSLQJ WKH VDPH� � � � � � � � � � � � � �
VWUDWHJLHV E\ WKH VDPH GLDJQRVWLF VWXGLHV DQG ZLWKRXW NQRZLQJ WKDW VXFK WRROV DUH GDWHG RU� � � � � � � � � � � � � � �
QRW SUHFLVH WKH WURXEOHV DURXQG WKRVH DUHDV ZLOO EH ZRUVHQHG E\ WLPH� ��%UHQQHU� 0DUFXVH�� � � � � � � � � � � � � �
0D\HU�����������

7KH VWXG\ SUHVHQWHG KHUH �IRFXVHV RQ WKH SHUFHSWLRQ RI WKRVH ZKR OLYHV LQ WKLV ERXQGDU\� � � � � � � � � � � � � � �
WKURXJK LQWHUYLHZV DQG FROOHFWLYH H[SHULHQFHV DQG LV D SDUW RI D PRUH GHYHORSHG SURMHFW LQ� � � � � � � � � � � � � � �
WKH 8QLYHUVLW\ RI %XHQRV $LUHV VWXG\ FDOOHG 85%$1 /$1'6&$3( $1' 6867$,1$%/(� � � � � � � � � � �
,17(5'(6,*1� *XLGHOLQHV DQG VWUDWHJLHV IRU ODQGVFDSH LQWHUYHQWLRQV LQ ERUGHU DUHDV RI WKH� � � � � � � � � � � �
FLW\��

428



GH�6286$��0LWFKHOO�����������������7HUULWRU\�DQG�XUEDQ�SODQQLQJ����������������� �WK��,62&$53�&RQJUHVV�������

��
7KH PDLQ REMHFWLYH RI WKLV ZRUN LV WR SURSRVH D PHWKRGRORJ\ RI GLDJQRVLV RQ XUEDQ WHUULWRULHV� � � � � � � � � � � � � � � �
LQ D ORZ GHJUHH RI VFDOH� E\ WKH SHGHVWULDQ YLHZ RI WKH FLW\� XVLQJ WKH FRPPRQO\ ODEHOHG� � � � � � � � � � � � � � � � �
FRQFHSW RI SDUWLFLSDWRU\ PDSSLQJ �'LH] 7HWDPDQWL� ����� DQG GHYHORSLQJ D GLVWLQJXLVKHG� � � � � � � � � � �
WKHRUHWLFDO DSSURDFK WR ODQGVFDSH VWXGLHV RQ XUEDQ DUHDV� 7KH ODQGVFDSH XQLWV �&KRL�� � � � � � � � � � � �
&RUEDOiQ� 'H 6RXVD� 'L &RUUDGR� /DUXPEH $UDXMR� ������ 7KLV PHWKRGRORJ\ ZDV GHYHORSHG� � � � � � � � � � � �
LQ RUGHU WR VWXG\ SODFHV ZLWKLQ FLWLHV WKDW DUH VXUURXQGHG E\ HGJHV �/\QFK� ����� DQG�RU� � � � � � � � � � � � � � �
ERXQGDULHV �$UULDJD 5RGULJXH]� ������ VXFK DV WKH OLPLWV EHWZHHQ QHLJKERUKRRGV RU FLWLHV�� � � � � � � � � � � �
:H KDYH IRXQG WKDW WKLV PHWKRGRORJ\ LQ GHYHORSPHQW LV ZD\ PRUH SUHFLVH DQG HIIHFWLYH IRU� � � � � � � � � � � � � � �
WKH VWXG\ RI SDUWLFXODU VFDOHV DQG FDVHV LQ WKH WHUULWRU\ UDWKHU WKDQ WKH FRQYHQLHG VLPSOLVWLF� � � � � � � � � � � � � � �
PRUSKRORJLF ZD\V RI VWXG\LQJ WKH WHUULWRU\ ZKLFK LV \HW DQ RYHUXVHG WUHQG RQ XUEDQ� � � � � � � � � � � � � �
PDQDJHPHQW�SROLFLHV��
��
7KH IROORZLQJ SDSHU ZLOO VKRZ WKH GHWDLOHG GHYHORSPHQW DQG WKH UHVXOWV RI WKH XQGHUJRLQJ� � � � � � � � � � � � � �
ZRUN DURXQG WKH VWDWHG PHWKRGRORJ\� 7R GR VR� WKH ILUVW SDUW RI LW ZLOO EH IRFXVHG RQ WKH� � � � � � � � � � � � � � � � � �
WKHRUHWLFDO DSSURDFKHV VXUURXQGLQJ WKH PDLQ FRPSRQHQW RI LW ZKLFK LV WKH FRQFHSW RI� � � � � � � � � � � � �
/DQGVFDSH 8QLWV� $ UHSUHVHQWDWLYH FRQFHSW FXUUHQWO\ GHYHORSHG E\ WKH UHVHDUFK WHDP WKDW� � � � � � � � � � � �
VWUXFWXUHV WKH PDLQ SRWHQWLDO D[LV IRU WKLV QHZ PHWKRGRORJ\� ,W LV E\ VWXG\LQJ DQG LWHPL]LQJ� � � � � � � � � � � � � � �
WKHP LQ WKH WHUULWRU\ WKDW WKH SURFHVV RI LGHQWLI\LQJ WKH SDUWLFXODU WURXEOHVRPH DUHDV LV PRUH� � � � � � � � � � � � � � �
SHUWLQHQW��
��
7KH VHFRQG SDUW RI LW ZLOO EH IRFXVHG RQ WKH PHWKRGRORJ\ RI KRZ WKHVH /DQGVFDSH XQLWV ZHUH� � � � � � � � � � � � � � � � �
GHWHFWHG RQ WKH SDUWLFXODU FDVH RI VWXG\ DQG KRZ WKH\ ZHUH UHSUHVHQWHG� $V ZHOO� KRZ WKHVH� � � � � � � � � � � � � � � �
DUH DSSOLHG LQWR WKH WHUULWRU\ E\ WKH LQKDELWDQWV RI LW E\ WKH XVH RI VXUYH\V� DXGLRYLVXDO� � � � � � � � � � � � � � � �
PHWKRGV DQG VR RQ� ,Q WKH ODVW SDUW� WKHUH ZLOO EH WKH UHVXOWV RI WKH DSSOLHG PHWKRGRORJ\ ZLWK� � � � � � � � � � � � � � � � � �
VRPH VXFFHVVIXO PDSSHG SODFHV LQ D SURSRVDO WR FRXQWHUDFW WKH UDLVHG K\SRWKHVLV RI WKH� � � � � � � � � � � � � �
UHVHDUFK�ZRUN��
�

�
�
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�� 7KHRUHWLFDO�$SSURDFK�
�
7R GHILQH VRPH RI WKH IXUWKHU SRLQWV� LW LV LPSRUWDQW WR UHPDUN RXU YLHZV RQ WKH LGHD RI VFDOH�� � � � � � � � � � � � � � � � � � �
:H VKDUH WKH YLHZ RI WKH FRQFHSW RI VFDOH DV VFDODU FRQILJXUDWLRQV� DV (ULN 6Z\QJHGRXZ� � � � � � � � � � � � � � �
GHILQHV� ³, FRQFHLYH VFDODU FRQILJXUDWLRQV DV WKH RXWFRPH RI VRFLR�VSDWLDO SURFHVVHV WKDW� � � � � � � � � � � �
UHJXODWH DQG RUJDQLVH VRFLDO SRZHU UHODWLRQV� $V D JHRJUDSKLFDO FRQVWUXFWLRQ� VFDOHV EHFRPH� � � � � � � � � � � �
DUHQDV DURXQG ZKLFK VRFLR�VSDWLDO SRZHU FKRUHRJUDSKLHV DUH HQDFWHG DQG SHUIRUPHG´� � � � � � � � � �
�6Z\QJHGRXZ� ������ ,W LV LPSRUWDQW WR QRWH� WKRXJK� WKDW PRVW RI WKLV WKHRUHWLFDO VXSSRUW LV� � � � � � � � � � � � � � �
PRVWO\�EDVHG�RQ�XUEDQ�ODQGVFDSH�DUHDV�UDWKHU�WKDQ�UXUDO�RQHV���
�
:H UHVFXHG WKH LGHD RI HGJHV IURP .HYLQV /\QFK DQG FRQVLGHULQJ WKH GHVFULEHG VFDOH WKDW� � � � � � � � � � � � � � �
ZH VWXGLHG DV D ORZ GHJUHH VRFLR WHUULWRULDO VFDOH ZKHUH WKHVH HGJHV DUH PRVW HDV\ WR� � � � � � � � � � � � � � � �
LGHQWLI\� ³(GJHV DUH WKH OLQHDU HOHPHQWV QRW XVHG RU FRQVLGHUHG DV SDWKV E\ WKH REVHUYHU�� � � � � � � � � � � � � � �
7KH\ DUH ERXQGDULHV EHWZHHQ WZR SKDVHV� OLQHDU EUHDNV LQ FRQWLQXLW\� VKRUHV� UDLOURDG FXWV�� � � � � � � � � � � � �
HGJHV RI GHYHORSPHQW� ZDOOV� ����� 7KHVH HGJH HOHPHQWV� DOWKRXJK SUREDEO\ QRW DV GRPLQDQW� � � � � � � � � � � � �
DV SDWKV� DUH IRU PDQ\ SHRSOH LPSRUWDQW RUJDQL]LQJ IHDWXUHV� SDUWLFXODUO\ LQ WKH UROH RI KROGLQJ� � � � � � � � � � � � � � �
WRJHWKHU JHQHUDOL]HG DUHDV� DV LQ WKH RXWOLQH RI D FLW\ E\ ZDWHU RU ZDOO´ �/\QFK� ����� ����� � � � � � � � � � � � � � � � �
/\QFK
V WRRN IRU JUDQWHG WKH LGHD RI VFDOH ZKLFK LV RQH KXJH FULWLFLVP WKDW WKH VSDWLDO� � � � � � � � � � � � � � � �
WHUULWRULDO VWXGLHV JDYH RQ KLP EXW FRQVLGHULQJ WKH SUHFLVLRQ RI VWXG\LQJ WKH WHUULWRULHV� WKLV� � � � � � � � � � � � � �
LGHD�RI�HGJH�VHHPV�UHOHYDQW�FRQVLGHULQJ�WKLV�VFDOH�RI�VWXG\��
�
,Q DGGLWLRQ� ZH GLIIHUHQWLDWH WKH LGHD RI HGJHV ZLWK WKH RQH RI ERXQGDU\� VKDULQJ WKH FRQFHSW� � � � � � � � � � � � � � � �
WKDW GHILQHV $UULDJD 5RGULJXH] RQ ³IURQWLHU RU ERXQGDU\´ DV ³DEVROXWH SODFH´ DQG DV D� � � � � � � � � � � � � �
³VRFLDOO\ EXLOW SODFH´ �$UULDJD 5RGULJXH]� ����� EHLQJ WKH ODVW RQH RI WKH HOHPHQWV WKDW ZLOO� � � � � � � � � � � � � � �
VXSSRUW WKH LGHD RI /DQGVFDSH 8QLWV� 7KLV LGHD RI ERXQGDU\ DV DQ DEVROXWH SODFH LV KRZ ZH� � � � � � � � � � � � � � � � �
XVXDOO\ XQGHUPLQH WKRVH SODFHV WKDW DUH VHSDUDWHG LQWHUMXULVGLFWLRQDO E\ WKH LPSRVLQJ IRUFHV� � � � � � � � � � � �
RI WKH FRUH HOHPHQWDO SRZHUV� ³LWV SK\VLFDO H[LVWHQFH LV LQGHSHQGHQW IURP WKH VRFLDO� � � � � � � � � � � � �
SKHQRPHQRQV WKDW KDSSHQV� VLQFH LW RQO\ DQVZHUV E\ LWV RZQ QDWXUDO ODZ� 7KH JHRJUDSKLF� � � � � � � � � � � � � �
SODFH LV WUDQVIRUPHG E\ WKH KXPDQ DFWLRQ� RQO\ E\ LWV DSSHDUDQFH EXW QRW IURP LWV HVVHQFH�� � � � � � � � � � � � � � � �
����� WKH ³DEVROXWH SODFH´ LV D PHUH KROGHU RI REMHFWV� KXPDQV DQG VRFLDO DFWLYLWLHV DQG WKH� � � � � � � � � � � � � � � �
VRFLDO DFWLYLWLHV DUH SUHFLVHO\ WKH PDLQ XVHG HOHPHQW WR GLIIHUHQWLDWH� FODVVLI\ WKH JHRJUDSKLF� � � � � � � � � � � � �
VSDFH�´ $V $UUDLJD 5RGULJXH] VD\V� WKH FRPPRQO\ LPSRVHG ERXQGDULHV RI WKLV ³DEVROXWH� � � � � � � � � � � �
SODFH´ LV RQH RI WKH SRWHQWLDO LVVXHV VXUURXQGLQJ VHJPHQWDWLRQ� IUDJPHQWDWLRQ DQG WHQVLRQ� � � � � � � � � � � �
EHWZHHQ�WKH�VRFLDO�DFWLYLWLHV�WKDW�VXUURXQGV�WKHP��
�
$V WKH GLVFLSOLQH WKDW ZH DUH FXUUHQWO\ ZRUNLQJ RQ LV PRVWO\ EDVHG RQ WKH PDLQ OLQNV EHWZHHQ� � � � � � � � � � � � � � � � �
WKH ODQGVFDSH VWXGLHV� FXOWXUDO JHRJUDSK\ DQG XUEDQ DUHDV PRVW RI WKH FRQFHSWXDO EDVLV ZLOO� � � � � � � � � � � � � �
EH UHODWHG WR WKHVH VXEMHFWV� HYHQ WKRXJK LW LV GHHSO\ LQIOXHQFHG E\ D ORW RI LQWHUGLVFLSOLQDU\� � � � � � � � � � � � � � � �
DUHDV ZKLFK LV WKH PDLQ NH\ WR XQGHUVWDQG KRZ FLWLHV ZRUN DV D ZKROH �*UDKDP DQG 0DUYLQ�� � � � � � � � � � � � � � � � �
����� ���� %\ WKDW� WKH FHQWUDO FRQFHSWXDO IRFXV RQ WKLV ZRUN� WKH /DQGVFDSH 8QLWV� LV D YHU\� � � � � � � � � � � � � � � � �
GHEDWDEOH WRRO FXUUHQWO\ RQ GHYHORSPHQW EXW ZLWK VRPH UHDOO\ HIIHFWLYH DSSOLDQFH RQWR� � � � � � � � � � � �
WHUULWRULDO FURSV� 7KHQ LQ WKLV VHQVH� ZH ZLOO IROORZ XS WR GHILQH IRXU RI WKH PDLQ FRUH FRQFHSWV� � � � � � � � � � � � � � � � � �
VXUURXQGLQJ�WKLV�LGHD��
�

�
�
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)LUVW� WKH /\QFK�V LGHD DERXW WKH LPDJLQDELOLW\ RI WKH &LW\ ³7KDW TXDOLW\ LQ D SK\VLFDO REMHFW� � � � � � � � � � � � � � � �
ZKLFK JLYHV LW D KLJK SUREDELOLW\ RI HYRNLQJ D VWURQJ LPDJH LQ DQ\ JLYHQ REVHUYHU� ,W LV WKDW� � � � � � � � � � � � � � � � � �
VKDSH� FRORU� RU DUUDQJHPHQW ZKLFK IDFLOLWDWHV WKH PDNLQJ RI YLYLGO\ LGHQWLILHG� SRZHUIXOO\� � � � � � � � � � � �
VWUXFWXUHG� KLJKO\ XVHIXO PHQWDO LPDJHV RI WKH HQYLURQPHQW´� �/\QFK� ����� �� 7KHVH XVHIXO� � � � � � � � � � � � �
PHQWDO LPDJHV WKDW /\QFK HYRNH LQ VXFK TXRWH UHIHUV WR WKH DVVRFLDWLRQ RI WKH YLYLGO\ VSDFHV� � � � � � � � � � � � � � � �
WKDW SHRSOH KDV LQ WKHLU WHUULWRULHV� ,W LV D SURSHU WRRO WR GHILQH FRPPRQ DVSHFWV RI WKH FLWLHV� � � � � � � � � � � � � � � � � �
WKDW DUH KHDYLO\ LQIOXHQFHG E\ WKH VXEMHFWLYLW\ RI WKRVH ZKR UHPDUNV WKH ODQGVFDSH RI WKH� � � � � � � � � � � � � � �
FLWLHV�WKDW�WKH\�OLYH�ZLWKLQ��
�
6HFRQG� WKH LGHD RI FXOWXUDO ODQGVFDSH ZKLFK LV D WKHRUHWLFDO FRQVWUXFWLRQ WKDW GHFDQW RYHU� � � � � � � � � � � � � �
WKH ODQGVFDSH WKDW ZH SHUFHLYH DUH UHDG E\ WKH V\PEROV� PHDQLQJV DQG FXVWRPV HDFK� � � � � � � � � � � � � �
VRFLHW\ EXLOW RYHU WKH WHUULWRU\� �&RUEDOiQ� .HVWHOPDQ� 7HOOD� ����� 6XFK ODQGVFDSHV DUH QRW� � � � � � � � � � � � �
XQFKDQJHDEOH� WKH\ DUH FRQVWDQWO\ FRQYHUWLQJ DQG LW LV PRVWO\ WKH ORFDO SRSXODWLRQ WKDW� � � � � � � � � � � � �
PRGLILHV� UHSUHVHQWV DQG SHUPDQHQWO\ JHQHUDWHV QHZ WHUULWRULHV WKDW VLJQLILHV LQGLYLGXDOL]HG� � � � � � � � � �
ODQGVFDSH XQLWV ZLWK WKHLU RZQ IHDWXUHV� :H SHUFHLYH� XQGHUVWDQG DQG EXLOG WKH ODQGVFDSH� � � � � � � � � � � � �
WKURXJK�WKH�ILOWHU�RI�FXOWXUH���
�
7KHQ� WKH UHOHYDQFH RQ VWXG\LQJ ODQGVFDSH E\ WKH SHUVSHFWLYH RI XUEDQ LQIUDVWUXFWXUHV�� � � � � � � � � � � �
6SHFLDOO\� ,QIUDVWUXFWXUH 1HWZRUNV� ZKLFK DUH WKH EXQGOH RI PDWHULDOO\ QHWZRUNHG� PHGLDWLQJ� � � � � � � � � � �
LQIUDVWUXFWXUHV� 7KHVH ODQGVFDSH XQLWV DUHQ
W VWDWLFDO DQG WKH\ DUH KHDYLO\ LQIOXHQFHG E\ WKH� � � � � � � � � � � � �
XUEDQ LQWHUYHQWLRQ RI SROLWLFDO DFWLRQV� DV ZHOO DV WKH RZQ DFWLRQV RI WKH FRPPXQLW\� <HW WKH� � � � � � � � � � � � � � � �
LQIUDVWUXFWXUH WKDW VXSSOLHV WKH FRPPRQO\ VKDSHG FRPPXQLW\ WKDW OLYH ZLWKLQ �WUDQVSRUWDWLRQ�� � � � � � � � � � �
ZDWHU� HWF� DIIHFWV WKH G\QDPLFV RI WKH IORZV DQG VHWWOHPHQW RI WKH SRSXODWLRQ� �*UDKDP DQG� � � � � � � � � � � � � � �
0DUYLQ������������
�
)LQDOO\� ERXQGDULHV DV ³VRFLDOO\ EXLOW SODFH´ VXFK DV -XDQ &DUORV $UULDJD 5RGULJXH] GHILQHV LW� � � � � � � � � � � � � �
DQG LQVSLUHG E\ WKH WKHVLV RI 'DYLG +DUYH\ �+DUYH\� ����� ����� ³7KLV FRQFHSWLRQ RI ERXQGDU\� � � � � � � � � � � � � � �
LW LV DQ VSDFH WKDW FRXOG EH H[SODLQHG E\ WKH SURGXFWLRQ RI WKRVH ZKR RUJDQL]HV LW� E\ WKH� � � � � � � � � � � � � � � � � �
GRPLQDWH DFWLRQ DQG WKH SRZHU WKDW KDV SODFH DQG E\ WKH UHSUHVHQWDWLRQV RI ZKLFK WKH� � � � � � � � � � � � � � �
VXEMHFWV WKDW OLYHV DQG DOVR WKH JURXSV WKDW KDV WKH SROLWLFDO DQG HFRQRPLF SRZHU WR WUDQVIRUP� � � � � � � � � � � � � � � �
LW� %RXQGDULHV DUH WKH IUDJPHQW RI D ELJJHU VSDFH �WKH WHUULWRU\� WKDW KDV EHHQ VWUXFWXUHG E\� � � � � � � � � � � � � � � �
VRFLDO UHODWLRQV RI GRPLQDQW SURGXFWLRQ�´ �$UULDJD 5RGULJXH]� ����� 7KLV LV D SUHWW\ LPSRUWDQW� � � � � � � � � � � � �
FRQFHSW WR XQGHUVWDQG WKH ERXQGDULHV WKDW DUH GUDZQ E\ WKH GHWHFWLRQ RI ODQGVFDSH XQLWV�� � � � � � � � � � � � � �
7HUULWRULDO FURSV E\ VRFLDO G\QDPLFV KDYH ERXQGDULHV HYHQ ZLWKRXW EHLQJ DV VWURQJ DV WKH� � � � � � � � � � � � � �
DOUHDG\ GHILQHG ³DEVROXWH SODFH´� 6RFLDO LQWHUDFWLRQV DUH FRQVWDQWO\ EXLOGLQJ QHZ ZD\V WR� � � � � � � � � � � �
UHSURGXFH WKHPVHOYHV LQ WKHLU WHUULWRU\� \HW WKHUH LV D UDQJH RI VXFK HYHQ LI WKH\ DUHQ
W VWDWLFDO�� � � � � � � � � � � � � � � � �
2XU SURSRVLWLRQ E\ GUDZLQJ WKH OLPLWV RI WKHVH ODQGVFDSH XQLWV KDV WR GR ZLWK WKH FRPPRQ� � � � � � � � � � � � � � � �
WHUULWRULDO SHUFHSWLRQ WKDW SHRSOH KDYH LQ WKHP HYHQ LI RQH RU WZR KDV D ZLGHU VSUHDG RI WKHLU� � � � � � � � � � � � � � � � � �
WHUULWRULDO�EHORQJLQJ��
�
7KH /DQGVFDSH 8QLWV DUH SODFHV IURP WKH WHUULWRU\ FKDUDFWHUL]HG E\ WKH FRPELQDWLRQ RI� � � � � � � � � � � � �
GLIIHUHQW HOHPHQWV IURP GLYHUVH VRXUFHV VXFK DV QDWXUH� FXOWXUDO� SHUVSHFWLYH� V\PEROLF DQG� � � � � � � � � � � �
WKDW UHFRJQL]HV LWV WHUULWRULDOLWLHV WKDW GLIIHU WKHP IURP WKH RWKHU SODFHV DURXQG HVVHQWLDOO\� � � � � � � � � � � � �
EH\RQG WKH LQWHUMXULVGLFWLRQDO ERXQGDULHV DQG HGJHV �&KRL� &RUEDOiQ� 'H 6RXVD� 'L &RUUDGR�� � � � � � � � � � � �
/DUXPEH�$UDXMR����������
�
�� 0HWKRGRORJ\�DQG�$SSOLDQFH�
�
$SSO\LQJ VXFK LGHD LQWR WKH WHUULWRU\ WDNHV WKH GHWHFWLRQ DQG WKH UHSUHVHQWDWLRQ RI WKHVH� � � � � � � � � � � � � �
/DQGVFDSH 8QLWV ZKLFK DUH XVXDOO\ ODEHOHG DQG UHFRJQL]HG E\ IRXU PDLQ FRPSRQHQWV WKDW ZH� � � � � � � � � � � � � �

�
�
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VXJJHVW� WKH XUEDQ VWUXFWXUH� WKH FLWL]HQ SDUWLFLSDWLRQ� WKH SHUFHSWXDO RU SDUWLFLSDWRU\ PDSSLQJ� � � � � � � � � � � �
DQG�WKH�HQYLURQPHQWDO�LPDJHV���
�
)RU WKH DQDO\VLV RI WKH XUEDQ VWUXFWXUH� ZH XVH WKUHH GHILQLWLRQV RI VXFK DQG ZH PDNH D� � � � � � � � � � � � � � � � �
FRPSDULVRQ EHWZHHQ WKHP� )LUVWO\� WKH DUUDQJHPHQW RI ODQG XVH LQ XUEDQ DUHDV E\ RIILFLDO� � � � � � � � � � � � � �
]RQLQJ SODQQLQJ DQG WKHQ� WKH UHDO XVDJH RI WKH ODQG� 6LQFH PRVW RI WKH IHDWXUHG ZRUN DUH LQ� � � � � � � � � � � � � � � � � �
FLWLHV ZLWK YHU\ ORZ UHJXODWLRQ LW LV SUHWW\ QHFHVVDU\ WR GR D KHDY\ IRFXVHG UHVHDUFK RQWR WKH� � � � � � � � � � � � � � � � �
VHFRQG SRLQW� 6XFK UHVHDUFK LV XVXDOO\ PDGH E\ REVHUYDWLRQ RU LQWHUYLHZV RQ WKH ILHOG ZRUN� � � � � � � � � � � � � � �
EXW LW ZDV DOVR PDGH E\ DQDO\VLQJ WKHLU FRQGLWLRQV RQ VDWHOLWDO SURJUDPV� 7KH ZD\ RI� � � � � � � � � � � � � � �
UHSUHVHQWDWLRQ RI VXFK DQDO\VLV LV EDVLFDOO\ FRPSDULQJ WKRVH WZR NLQG RI XUEDQ VWUXFWXUHV WR� � � � � � � � � � � � � �
LGHQWLI\ WKRVH SODFHV ZKHUH WKH LQIRUPDOLW\ LV ZD\ PRUH URXQGHG� DQG ZKHWKHU WKDW FRPSULVHV� � � � � � � � � � � � � �
D ELJ WHUULWRULDO GLPHQVLRQ LW FDQ EH LGHQWLILHG E\ LWVHOI DV D /DQGVFDSH 8QLW DV ZHOO DV IRU� � � � � � � � � � � � � � � � � �
WKRVH SODFHV WKDW DUH HVVHQWLDOO\ UHVSHFWIXO ZLWK WKH RIILFLDO DUUDQJHPHQW RI ODQG XVH� $V IRU� � � � � � � � � � � � � � �
WKH ODVW GHILQLWLRQ� ZH DOVR VWXG\ WKH KLVWRULFDO UHKHDUVDO RI WKH WHUULWRU\� 8QGHUVWDQGLQJ KRZ� � � � � � � � � � � � � �
WKLQJV ZHUH VHWWOHG ZH WLH XS WKH IRXU FRUH FRQFHSWV WKDW GHILQHV WKH ODQGVFDSH XQLWV� 7KLV LV� � � � � � � � � � � � � � � � �
FUXFLDO IRU EXLOGLQJ WKHP VLQFH PRVW RI WKHP DUH D UHVXOW IURP WKH ZKHUHDERXWV RI KRZ WKH� � � � � � � � � � � � � � � � �
VHWWOHPHQW ZDV LQLWLDOO\ PDGH� KRZ WKH ILUVW SRSXODWLRQ XVHG WKH ODQG DQG ILQDOO\ KRZ WKH PDLQ� � � � � � � � � � � � � � � �
FRUHV RI SRZHU PDQDJHG LW DIWHUZDUGV� )URP WKLV SRLQW ZH FRXOG GHWHFW WKH SRWHQWLDO� � � � � � � � � � � � � �
ODQGVFDSH XQLWV DQG GUDZ D LQWHQWLQJ PDS DV DQ DG�KRF K\SRWKHVLV RI KRZ WKH\ FRXOG EH� � � � � � � � � � � � � � � �
VKDSHG��
�
7KH VHFRQG VWHS LV WR DSSO\ VXFK SRWHQWLDO ODQGVFDSH XQLWV LQWR WHUULWRU\ E\ JDWKHULQJ HQRXJK� � � � � � � � � � � � � � �
SDUWLFLSDWLRQ RI WKH SHRSOH IURP WKH GLIIHUHQW GHWHFWHG XQLWV� 6XFK ZRUN IRFXVHV RQ� � � � � � � � � � � � �
LQWHUYLHZLQJ WKHP E\ DVNLQJ VHQVLWLYH DVSHFWV RI ZKDW WKH\ IHHO UHJDUGLQJ WKH HQYLURQPHQW� � � � � � � � � � � � �
WKDW WKH\ XVXDOO\ OLYH LQ WKHLU URXWLQH� 6RPH RI FRXUVH DUHQ
W UHJXODU YLVLWRUV RI WKH SODFHV EXW� � � � � � � � � � � � � � � � �
RXU IRFXV DUH PRVWO\ WKRVH ZKR WKHLU UHSURGXFWLYH SUDFWLFHV DUH ZLWKLQ WKHVH SODFHV� 2QFH� � � � � � � � � � � � � �
ILQLVKHG ZH IROORZHG XS RQ WUDQVODWLQJ WKRVH SHUFHSWLRQV DQG FRPSDULQJ WKHP ZLWK WKH� � � � � � � � � � � � �
$G�+RF ODQGVFDSH XQLWV WKDW ZH PDGH ³DEVWUDFWDOO\´ EHIRUH� 7KHQ� ZH FDOLEUDWH WKH VXEWOH� � � � � � � � � � � � �
GLIIHUHQFHV EHWZHHQ WKHVH QHZ ODQGVFDSH XQLWV PDSV ZLWK WKH $G�KRF RQHV� HVVHQWLDOO\ WKH� � � � � � � � � � � � �
VSUHDG RI WKH ERXQGDULHV� RU LI WKHUH LV DQ\ KXJH FRQWUDGLFWLRQ ZH ZRXOG UHWXUQ WR WKH ILUVW� � � � � � � � � � � � � � � � �
VWHS�WR�DQDO\VH�WKRVH�SDUWLFXODULWLHV�DQG�VR�RQ�XQWLO�ZH�KDYH�D�PRUH�SUHFLVH�PDS��
�
7KH WKLUG DQG ILQDO VWHS LV SDUWLFLSDWRU\ PDSSLQJ DQG HQYLURQPHQWDO LPDJHV UHVSHFWLYHO\� 7KH� � � � � � � � � � � � �
PDLQ UHDVRQ WR XQGHUVWDQG VLPXOWDQHRXVO\ ERWK LGHDV LV WKDW WKH\ DUH YHU\ VLPLODU LQ� � � � � � � � � � � � � �
H[HFXWLRQ� %DVLFDOO\ LW FRQVLVWV RQ LQWHUYLHZLQJ VSHFLILF SHUVRQV IURP WKLV ODQGVFDSH XQLWV ZLWK� � � � � � � � � � � � �
D PRUH VHYHUH GHWDLOHG DQG WU\ WR FRQVWUXFW DORQJVLGH WKHP PDSV XVLQJ WKH UHIHUHQFHV RI WKH� � � � � � � � � � � � � � � �
LPDJHQHDELOLWLHV RQHV IURP .HYLQ /\QFK �/\QFK� ����� ���� $IWHU WKDW� ZH SURFHHG WR GR� � � � � � � � � � � � � �
VRPHWKLQJ VLPLODU E\ RWKHU PHDQV RI UHSUHVHQWDWLRQ VXFK DV VKRUW ILOPV� FROODJHV� HWF� ,QGHHG� � � � � � � � � � � � � �
ZH FDQ FRQYH\ WKH KDUG SURFHVVHG LQIRUPDWLRQ LQWR D PRUH DFFHVVLEOH RQH� ,W LV D ZD\ WR� � � � � � � � � � � � � � � � �
H[SUHVV WKH IHHOLQJV WKDW DUH DVVRFLDWHG ZLWK WKHVH ODQGVFDSH XQLWV E\ UHSUHVHQWDWLRQ WR� � � � � � � � � � � � �
RWKHU SHUVRQV� :KHWKHU LW LV HIIHFWLYH RU QRW� LQ WHUPV RI VRFLDO FRPPXQLFDWLRQ� LW LV \HW D QLFH� � � � � � � � � � � � � � � � � �
UHVRXUFH WR SXOO RI WHUULWRULDO PDSSLQJ E\ RWKHU ZD\V DVLGH RI WKH PRUSKRORJLF DQG� � � � � � � � � � � � � �
JHRJUDSKLFDO�RQH��
�
%\ IROORZLQJ WKHVH VWHSV� ZH DUH VWLOO GHYHORSLQJ WKLV DOWHUQDWLYH PHWKRGRORJ\ WRRO RQ XUEDQ� � � � � � � � � � � � � �
VWXGLHV� (YHQ WKRXJK WKHUH LV TXLWH D ORW WKDW LV WDNHQ IRU JUDQWHG� WKH LGHD RI WKLV UHVRXUFH LV� � � � � � � � � � � � � � � � � � �
WR EH XVHG DV D FRPSOHPHQW WR RWKHU WHUULWRULDO VWXGLHV� 7KH QH[W VWHS WR SROLVK LW ZRXOG EH WR� � � � � � � � � � � � � � � � � � �
FURVV RWKHU VRFLDO VWDWLVWLFV WR WKLV VHQVLWLYH UHSUHVHQWDWLRQ� ,W FRXOG RSHQ D ORW RI RSSRUWXQLWLHV� � � � � � � � � � � � � � �
WR WKLQN ZK\ WKLV ODQGVFDSH XQLWV ZHUH VHWWOHG KLVWRULFDOO\ DQG LQIUDVWUXFWXUDOO\ LQ WKH ILUVW� � � � � � � � � � � � � �
SODFH��
�

�
�
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�� 7KH�FDVH�RI�VWXG\��1XHYD�3RPSH\D��&LW\�RI�%XHQRV�$LUHV��DQG�9DOHQWLQ�$OVLQD�
�/DQXV��DQG�WKH�DSSOLDQFH�RI�WKH�GHYHORSHG�PHWKRGRORJ\��

�
�

)LJXUH����0DS�RI�%XHQRV�$LUHV�DQG�LWV�DJJORPHUDWLRQV��+LJKOLJKWHG�LQ�EODFN�LV�WKH�5LDFKXHORV�5LYHU�
DQG�WKH�WZR�PDLQ�PXQLFLSDOLWLHV�ZKHUH�WKH�FDVHV�RI�VWXG\�DUH�ORFDWHG��6RXUFH��*HRJUDSKLF�

1DWLRQDO�,QVWLWXWH�
�

7KH ORFDOL]DWLRQ RI WKLV WURXEOHVRPH DUHD LV LQ WKH VRXWK SDUW RI WKH %XHQRV $LUHV &LW\ DQG LQ� � � � � � � � � � � � � � � � � �
WKH QRUWK RI WKH VRXWKHVW SDUW RI WKH 0HWURSROLWDQ DUHD� WKH\ DUH GLIIHUHQW MXULVGLFWLRQV DQG RQ� � � � � � � � � � � � � � � �
WKH W\SH RI JRYHUQPHQW DV ZHOO DV IRU WKH GLVWULEXWHG EXGJHW E\ WKHLU ORFDO FHQWUDOL]HG� � � � � � � � � � � � � � �
PDQDJHPHQW� ,Q WKH $XWRQRPRXV &LW\ RI %XHQRV $LUHV� 1XHYD 3RPSH\D LV MXVW D� � � � � � � � � � � � �
QHLJKERUKRRG ZLWKLQ DQ H[WHQVLYH DUHD RI DGPLQLVWUDWLRQ ZKLOH DW WKH RWKHU VLGH� 9DOHQWLQ� � � � � � � � � � � � �
$OVLQD LV D FLW\ ZLWKLQ D VHW RI FLWLHV� +HQFH� ERWK MXULVGLFWLRQV LQ HYHU\ DVSHFW DUH FRPSOHWHO\� � � � � � � � � � � � � � � � �
GLIIHUHQW� ,QWHUHVWLQJO\ HQRXJK� VLQFH WKH EHJLQQLQJ RI WKH VHWWOHPHQW RI WKH ROG KDUERXU LQ WKH� � � � � � � � � � � � � � �
EDVLQ RI WKH 5LDFKXHORV 5LYHU �ZKLFK LV WKH ULYHU WKDW GLYLGHV ERWK MXULVGLFWLRQV DQG DOVR WKH� � � � � � � � � � � � � � � �
FLW\ RI %XHQRV $LUHV ZLWK WKH UHVW RI WKH WHUULWRU\� LW KDV EHHQ DOZD\V D SODFH RI ERXQGDU\� DV� � � � � � � � � � � � � � � � � � �
DQ�³DEVROXWH�SODFH´��
�
<HW� WKH PDLQ UHDVRQ RI FKRRVLQJ WKLV FDVH RI VWXG\ LQ SDUWLFXODU ZHUH WZR DVSHFWV� ILUVWO\ DV D� � � � � � � � � � � � � � � � � �
SODFH RI ERXQGDU\ E\ LWVHOI DQG KRZ WKH ULYHU LV RYHUORRNHG E\ EHLQJ D SODFH WKDW GLYLGHV WKH� � � � � � � � � � � � � � � � � �
SRSXODWLRQ� 7KLV ULYHU� WKH 5LDFKXHORV ULYHU KDV D KXJH KLVWRULFDO IOXFWXDWLRQ RI WUHDWPHQW E\� � � � � � � � � � � � � �
ORFDO DXWKRULWLHV EXW LQ SDUWLFXODU E\ WKLV WHQVH DUHD VLQFH LW LV WRGD\ WKH PRVW FRQIOLFWLYH SDUW RI� � � � � � � � � � � � � � � � � �
PRVW RI WKH EDVLQ� 6HFRQGO\� WKH KHWHURJHQL]DWLRQ RI WKH TXDOLWLHV RI ERWK VLGHV RI WKH ULYHU�� � � � � � � � � � � � � � � �
+RZ WKLV SODFH LV ORRNHG DQG DVVRFLDWHG DV SUHWW\ GLIIHUHQW GHVSLWH EHLQJ LQ WKH VDPH� � � � � � � � � � � � � � �
PHWURSROLWDQ DUHD �ZKLFK LW LVQ
W DFWXDOO\ WUXWK� DQG KRZ WKH FRQQHFWLRQ WKURXJK WKH ULYHU LV MXVW� � � � � � � � � � � � � � � �
VXEWOH�DQG�XQLVRQ���
�

�
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7KLV XUEDQ ULYHU KDV D KXJH DWWDFK ZLWK WKH GHYHORSPHQW RI WKH FRXQWU\ DV D ZKROH DQG LQ� � � � � � � � � � � � � � � � � �
SDUWLFXODU ZLWK WKH ILUVW JURZWK RI WKH PHWURSROLWDQ $UHD� $OVR� LW ZDV XVHG EDFN LQ WKH ILUVW� � � � � � � � � � � � � � � � �
WZHQW\ \HDUV LQ WKH EHJLQQLQJ RI WKH WZHQWLHWK FHQWXU\ DV D FKDQQHO RI KDUERU� 6LPXOWDQHRXVO\� � � � � � � � � � � � � � �
LW ZDV DOVR WKH SODFH ZKHUH SDUW RI WKH ILUVW UDLOZD\ DUHDV ZHUH VHWWOHG DQG VR WKH ILUVW� � � � � � � � � � � � � � � � � �
LQGXVWULHV RI WKH FRXQWU\� $OWRJHWKHU WKH ERUGHU RI WKH EDVLQ LQ ERWK EDQNV ZDV DOUHDG\� LQ WKH� � � � � � � � � � � � � � � � �
EHJLQQLQJ RI WKH UHSXEOLF� D SODFH WKDW VHSDUDWHG WKH PDLQ FDSLWDO FLW\ ZLWK WKH UHVW RI WKH� � � � � � � � � � � � � � � � �
FRXQWU\ �*RUHOLN� 6LOYHVWUL� ������ *UDFLHOD 6LOYHVWUL� DQ KLVWRULDQ IURP $UJHQWLQD� GLYLGHG WKH� � � � � � � � � � � �
5LDFKXHOR LQ WKUHH GLIIHUHQW VHFWRUV E\ LWV DFWXDO FRQGLWLRQ DQG LWV KLVWRULFDO UHKHDUVDO� WKH ILUVW� � � � � � � � � � � � � � �
RQH DV WKH /D %RFD QHLJKERUKRRG WKDW GHVSLWH EHLQJ DOVR D PDUJLQDOL]HG SODFH WKHUH LV D� � � � � � � � � � � � � � � �
KXJH LGHQWLW\ DWWDFKHG WR LW UHODWHG WR WKH 7DQJR DQG WKH KLVWRULFDO KDUERXU� WKH VHFWRU RI 9LOOD� � � � � � � � � � � � � � � � �
/XJDQR DQG /RPDV GH =DPRUD ZKHUH WKH SURMHFW RI FDQDOL]DWLRQ RI WKH 5LDFKXHOR ZDV� � � � � � � � � � � � � �
VXFFHVVIXOO\ PDGH DQG WKH VHFWRU WKDW FRPSUHKHQGV WKH WZR ORFDOLWLHV RI RXU FDVH RI VWXG\�� � � � � � � � � � � � � � �
ZKLFK LV D SODFH RI KLVWRULFDO XQIXOILQHVV� ³WKLV VHFWRU LV LQVWHDG XQNQRZQ WR WKH LQKDELWDQWV RI� � � � � � � � � � � � � � � �
WKH IRUPDO FLW\� LW FRQVWLWXWHG DQ XQLW\ RI DFWLRQ IURP D WHFKQLFDO SRLQW RI YLHZ IRU WKH� � � � � � � � � � � � � � � � �
FKDQQHOLQJ FRPSDQLHV WKDW WULHG LWV PRGLILFDWLRQ �RI WKH 5LDFKXHOR�� 7KH LQHIILFLHQF\ RI WKHVH� � � � � � � � � � � � �
LQWHUYHQWLRQV DUH HYLGHQW LQ WKH WHUULWRU\� WKH ULYHUEDQNV FRQWLQXH ZLWKRXW EHLQJ WUDQVIRUPHG�� � � � � � � � � � � �
WKH DEDQGRQPHQW RI ERWK VKRUHV LV LQ OLQH ZLWK ZRUNV WKDW ZHUH QHYHU FRPSOHWHG�,W ZDV D� � � � � � � � � � � � � � � �
WKULYLQJ VHFWRU DW WKH WLPH RI LQVWDOODWLRQ RI WKH IDFWRULHV LQ WKH FRXQWU\� HVSHFLDOO\ WKH� � � � � � � � � � � � � � �
PHWDOOXUJLFDO� 7KH EXLOGLQJ QRZDGD\V DUH UXLQV IURP WKRVH XQGHUWDNLQJV� 7KH PLVHU\ WKDW DW� � � � � � � � � � � � �
WKH EHJLQQLQJ RI WKH FHQWXU\ LV FRQGHQVHG LQ WKH SXGGOHV RI WKH GXPS� PXOWLSOLHV WRGD\ LQ� � � � � � � � � � � � � � � �
LQIRUPDO VHWWOHPHQWV�´ �6LOYHVWUL� ����� ��� ,W LV� KRZHYHU RQH RI WKH PDLQ IRFXV RI IOX[HV RI DOO� � � � � � � � � � � � � � � � �
WKH PHWURSROLWDQ DUHD RI %XHQRV $LUHV VLQFH LW KDV RQH RI WKH WKUHH EULGJHV RI DOO WKH ULYHU WKDW� � � � � � � � � � � � � � � � � � �
FRQQHFW WKH PDLQ FLW\ ZLWK WKH VRXWK UHJLRQ� %\ YLUWXH RI WKDW� LW LV FOHDUO\ UHPDUNDEOH WKH� � � � � � � � � � � � � � � � �
YDULHW\ RI VHUYLFHV RI SXEOLF WUDQVSRUWDWLRQ� WKH RYHUZKHOPLQJ DXWRPRELOH WUDIILF DQG WKH� � � � � � � � � � � �
UDLOURDG�FRQQHFWLRQV��
�
$IWHU WKLV EDFNJURXQG LW LV FOHDUO\ WKDW WKH FKRLFH RI WKLV ODQGPDUN LV PRVWO\ EDVHG RQ WKH� � � � � � � � � � � � � � � � �
XUJHQFH RI EXLOGLQJ XS DQ LGHQWLW\ WKDW LW LV PRVWO\ REVFXUHG E\ WKH DGMDFHQW ODQGVFDSH� � � � � � � � � � � � � � �
LGHQWLWLHV RI WKLV VHFWRU� 6XFK LPSULQW ZLOO EH FOHDUHG ZKHQ DSSOLHG WKH PHWKRGRORJ\ DOUHDG\� � � � � � � � � � � � � �
H[SODLQHG�EHIRUH��
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)LJXUH���DQG����&URSSHG�WHUULWRULDO�IUDJPHQWV�RI�WKH�VRXWK�D[LV�1XHYD�3RPSH\D��&LW\�RI�%XHQRV�$LUHV��DQG�
9DOHQWLQ�$OVLQD��%XHQRV�$LUHV�$JJORPHUDWLRQ��VKRZLQJ�WKH�]RQLQJ�DUHDV��DW�WKH�ULJKW��DJDLQVW�WKH�UHDO�

XVDJH�RI�WKH�ODQG��DW�WKH�OHIW���,W�LV�LQWHUHVWLQJ�WR�VHH�KRZ�WKHUH�LV�D�FKURPDWLF�GLYHUVLW\�IURP�RQH�WR�DQRWKHU��
7KDW�PHDQV�KRZ�WKH�XVDJH�RI�WKH�ODQG�DUH�PRVWO\�LOOHJDO�RQ�WKH�HGJH�RI�ERWK�SODFHV��
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)LJXUH����/DQGVFDSH�XQLWV�GHWHFWHG�RQ�WKH�ERUGHU�RI�WKH�5LDFKXHOR�5LYHU��6RXWK�UHJLRQ�RI�%XHQRV�$LUHV��6RXUFH��
8UEDQ�ERUGHU�PDSSLQJ���5LDFKXHOR��&LW\�DQG�IOX[HV��3HUFHSWLRQ�RI�WKUHH�ODQGVFDSH�XQLWV�LQ�WKH�OLPLW�RI�1XHYD�
3RPSH\D��&$%$��DQG�9DOHQWLQ�$OVLQD��*%$����&KRL��&RUEDOiQ��'H�6RXVD��'L�&RUUDGR��/DUXPEH�$UDXMR���������

�
&RQVLGHULQJ WKH DSSOLDQFH DQG WKH FRPSDULVRQ EHWZHHQ ERWK XUEDQ VWUXFWXUH �WKH ODQG XVHV� � � � � � � � � � � � �
DQG WKH UHDO XVDJH� ILJXUH � DQG ��� ,W LV FOHDU WR VHH WKDW WKH FRQWUDGLFWLRQV DUH SUHWW\ HYLGHQW�� � � � � � � � � � � � � � � � � � �
:KLOH WKHUH LV D SUHWW\ OR\DO UHVSRQG WR WKH ]RQLQJ SODQ FRGH DV LW VSUHDGV DZD\ IURP WKH� � � � � � � � � � � � � � � � � �
EDQNV� LW LV HYLGHQW WKDW WKH PRVW LQIRUPDO DUHDV DUH WKH RQHV RYHU WKH VKRUHV� DV H[SHFWHG�� � � � � � � � � � � � � � � � �
7KH &LW\ RI %XHQRV $LUHV KDV D ZD\ PRUH GLYHUVLILHG ]RQLQJ PHDQLQJV ZKLFK LV ZD\ PRUH� � � � � � � � � � � � � � � �
IOH[LEOH RQ WKHVH NLQG RI SODFHV� KRZHYHU WKH ROG VLWHV RI WKH DEDQGRQHG UDLOZD\ V\VWHP DV� � � � � � � � � � � � � � � �
EHLQJ D SODFH RI XQFHUWDLQ MXULVGLFWLRQ DQG WKH LOOHJDO RFFXSDWLRQ ZLWKLQ LW UHPDLQV DV DQ KXJH� � � � � � � � � � � � � � � �
UHPQDQWV RQ WKH SODQQLQJ FRGH� 6\QWKHWLFDOO\� WKH FLWLHV MXULVGLFWLRQ GRHVQ
W NQRZ KRZ WR� � � � � � � � � � � � �
KDQGOH WKH JURZWK RI WKLV XUEDQ LVVXH DVLGH RI WKH IDFW WKDW PRVW RI WKH SHRSOH WKHUH DUH� � � � � � � � � � � � � � � � � �
LQIRUPDO�VHWWOHUV���
�
$V LW FDQ EH VHHQ LQ WKH ILJXUH �� DIWHU WKH DQDO\VLV RI WKH IDFWRUV H[SRVHG ZH KDYH GHWHFWHG� � � � � � � � � � � � � � � � � � �
WKUHH ODQGVFDSH XQLWV� 7KH ILUVW RQH UHODWHG ZLWK WKRVH ZKR OLYHV E\ WKH VKRUHV RI WKH ULYHU �LQ� � � � � � � � � � � � � � � � � �
JUHHQ�� WKH VHFRQG LQ WKH FRPPHUFLDO FRUULGRU �LQ UHG� DQG WKLUG WKH UHVLGHQWLDO KRPRJHQRXV� � � � � � � � � � � � � �
DUHD�ZKLFK�ERWK�VLGHV�VKDUH�DOVR�YHU\�VWURQJ�VLPLODULWLHV�GHVSLWH�EHLQJ�WZR�GLIIHUHQW�SODFHV��
�
$V IRU WKH ILUVW ODQGVFDSH XQLW� EHLQJ ERWK MXULVGLFWLRQV GLYLGHG DQG ZLWKRXW NQRZLQJ E\ WKH� � � � � � � � � � � � � � �
DGPLQLVWUDWLYH VFRSH RI WKH WHUULWRU\ RQ WKH 5LDFKXHOR� WKHVH ERXQGDU\ DUHDV DUH WUHDWHG DV� � � � � � � � � � � � � �
UHPQDQWV� +RZHYHU� ERWK VKRUHV LQ WKH UHDO XVDJH KDYH YHU\ VWURQJ VLPLODULWLHV� PL[HG ZLWK� � � � � � � � � � � � � �
ROG DQG QHZ LQGXVWULDO VLWHV WKDW FRYHUV TXLWH D ELJ DUHD EXW ZLWK YHU\ IHZ FRQVWUXFWHG VSDFH�� � � � � � � � � � � � � � � � �
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ZKHWKHU WKH\ DUH QHZ RU QRW� 7KHUH LV DQ LPSRUWDQW IOX[ RI KHDY\ WUDQVSRUW FLUFXODWLRQ SDUDOOHO� � � � � � � � � � � � � � � �
WR WKH ULYHU DWWDFKHG WR WKLV LQGXVWULDO IHDWXUHV� $W WKH VDPH WLPH� LW LV D SODFH RI KXJH� � � � � � � � � � � � � � � � � �
UHVLGHQWLDO SURILOH VLQFH LQ ERWK VLGHV RI WKH EDQNV EHQHDWK WKHVH LQGXVWULDO VLWHV� 7KHUH DUH� � � � � � � � � � � � � � �
WZR VOXPV� 9LOOD =DYDOHWD LQ %XHQRV $LUHV FLW\ DQG 9LOOD � LQ $OVLQD� %XHQRV $LUHV 3URYLQFH�� � � � � � � � � � � � � � � �
7KH\ DUH PRVWO\ RFFXS\LQJ WKH FRQWUDGLFWRU\ VLWH RI WKH UDLOZD\� DV LW ZDV H[SODLQHG� � � � � � � � � � � � � �
SUHYLRXVO\� :H KDYH GHWHUPLQHG WKDW DOO WKLV FRPPRQ LVVXH ZLWK WKLV SODFH� ERWK LQ SROLWLFDO� � � � � � � � � � � � � � �
DGPLQLVWUDWLYH WHUPV DQG LQ WHUPV RI DFWXDO XVH� DOORZHG XV WR GHVLJQDWH WKHP DV D SURSHU� � � � � � � � � � � � � � � �
ODQGVFDSH�XQLW���
�
$V IRU WKH RWKHU WZR WKDW ZH KDYH PDGH D SUHVXPSWLRQ ZHUH� ILUVWO\� WKH PL[HG XVDJH FRUULGRU� � � � � � � � � � � � � � � � �
�LQ UHG� ILJXUHV � DQG �� WKURXJK WKH RQO\ EULGJH RI WKH SODFH �3XHQWH $OVLQD %ULGJH�� %HLQJ� � � � � � � � � � � � � � � � �
RQH RI WKH IHZ DFFHVV WR %XHQRV $LUHV IURP WKH VRXWK� WKHUH LV D KXJH DPRXQW RI SXEOLF� � � � � � � � � � � � � � � � � �
VHUYLFHV DV ZHOO DV D KXJH FRUULGRU IRU LQGLYLGXDO WUDQVSRUWDWLRQ� ,W LV D SUHGRPLQDQWO\ SODFHV� � � � � � � � � � � � � � �
RI IOX[HV ZKHUH PRVW RI WKH FRPPHUFHV GHSHQGV KLJKO\ RQ WKH LQWHUPRGDO WUDQVVKLSPHQW DQG� � � � � � � � � � � � � �
DOVR VHUYHV DV D FHQWUDOLW\ WR SHRSOH LQ WKHLU VXUURXQGLQJV� ,W LV DOVR D SODFH RI KXJH YDULHW\ RI� � � � � � � � � � � � � � � � � � �
FKDUDFWHULVWLFV LQ WKH XUEDQ VWUXFWXUH DQG LW LV PRVWO\ ZHOO UHVSHFWHG EHWZHHQ WKH WZR� $V ZH� � � � � � � � � � � � � � � �
DVVXPHG WKDW PRVW SHRSOH WKDW UHSURGXFH WKHLU HFRQRPLHV LQ WKLV SODFH DUHQ
W VHWWOHUV ZH� � � � � � � � � � � � � �
LGHQWLI\ WKLV SODFH DV D GLIIHUHQW ODQGVFDSH XQLW ZKLFK� WKH 5LDFKXHOR� LV RYHUORRNHG DV D� � � � � � � � � � � � � � �
ERXQGDU\� )LQDOO\� WKH UHPQDQW PRVWO\ UHVLGHQWLDO ZLWK IHZ ORFDO FRPPHUFLDO VHFWRU WKDW KDV D� � � � � � � � � � � � � �
YHU\ KRPRJHQRXV SURILOH LQ WHUPV RI XUEDQ VWUXFWXUH� ,W LV WKH SODFH ZKHUH WKH XUEDQ VWUXFWXUH� � � � � � � � � � � � � � � �
LV PRVWO\ HTXLYDOHQW DQG LW LV XVXDOO\ ZLWQHVVHG E\ VHWWOHUV DQG QHLJKERUV RI WKHVH� � � � � � � � � � � � � �
QHLJKERUKRRGV���
�
2QFH WKH UHSUHVHQWDWLYH ZRUN LV PDGH� VHQVLWLYH VXUYH\V DUH FDUULHG RXW WR WKH LQKDELWDQWV RI� � � � � � � � � � � � � � �
WKH GHWHFWHG /DQGVFDSH 8QLWV� 7KLV WDONV UHSUHVHQWV D UHFRPSLODWLRQ RI QDUUDWLYH DFFRXQWV� � � � � � � � � � � �
DQG KHWHURJHQHLW\ RI LQWHUYLHZV� $OORZLQJ RQH WR FRUURERUDWH WKH FRQILUPDWLRQ RI /DQGVFDSH� � � � � � � � � � � �
8QLWV $G�+RF DQG WR GHWHFW DOVR /DQGVFDSH VXEXQLWV LQVLGH WKHP E\ WKH LQWHUYLHZV RI WKH NH\� � � � � � � � � � � � � � � �
DFWRUV� ,Q WKH FDVH RI WKH VWXG\ LW ZDV D LQWHQGHG� ZH KDYH LGHQWLILHG WKUHH NLQG RI LQKDELWDQWV� � � � � � � � � � � � � � � � � �
ZLWK WKUHH GLIIHUHQW FRQFHSWLRQV VXUURXQGLQJ ZKHUH WKH\ XVXDOO\ JDWKHU DQG ZKHUH WKH\ DYRLG�� � � � � � � � � � � � �
(VVHQWLDOO\� D JUHDW GHDO RI WKH ORFDO SRSXODWLRQ ZHUH VRPHZKDW GLVDSSRLQWHG ZLWK WKH ORZ� � � � � � � � � � � � � �
SHUPHDELOLW\ WKDW WKH QHLJKERUKRRG KDV� )RU WKH UHVLGHQWLDO ODQGVFDSH XVXDOO\ WKHLU RZQ� � � � � � � � � � � �
WHUULWRULDO SHUFHSWLRQ ZDV LQGHHG ZD\ VHOI�FHQWHUHG� PRVWO\ WKHLU UHSURGXFWLRQV ZHUH PRVWO\� � � � � � � � � � �
DVVRFLDWHG ZLWK WKH QHLJKERUKRRG VR D JUHDW GHDO RI WKH VXEMHFWV WKDW ZHUH GLVFXVVHG ZHUH� � � � � � � � � � � � � � �
PRUH DERXW WKH SUREOHPV ZLWKLQ WKH QHLJKERUKRRG� KRZ PRVW RI WKH SHRSOH DYRLG JRLQJ WR WKH� � � � � � � � � � � � � � � �
VOXPV DQG KRZ WKH 5LDFKXHOR ZDV D SODFH WKDW ZDV KLJKO\ LQIOXHQWLDO E\ WKH SHRSOH WKDW OLYHG� � � � � � � � � � � � � � � � �
LQ WKH VOXP �&RUEDODQ� .HVWHOPDQ� 7HOOD� ������ <HW� DV IRU WKH ZRUNHUV RI VRPH RI WKH� � � � � � � � � � � � � � � �
LQGXVWULDO VLWHV DQG WKH VOXPV LQKDELWDQWV LQ ERWK VLGH WKH\ VKDUH D FRPPRQ YLHZ RI WKH� � � � � � � � � � � � � � � �
5LDFKXHOR DV SODFH RI SRWHQWLDO VXEVLWHQF\ DOWKRXJK WKHLU UHSURGXFWLRQV ZHUH DOVR WHUULWRULDO�� � � � � � � � � � � �
WKHLU DWWDFKPHQW ZLWK WKHLU VHWWOHPHQWV LQ WKH ILUVW FDVH DQG WKH VWUXJJOH IRU WKH ULJKW RI WKH FLW\� � � � � � � � � � � � � � � � � �
LQ WKH VHFRQG FDVH WXUQHG WKH GLVFXVVLRQ WR EH H[WUD�WHUULWRULDO LQVWHDG RI WKH PHQWLRQHG� � � � � � � � � � � � � �
/DQGVFDSH XQLW� %RWK GRQ
W IHHO OLNH WKH\ EHORQJ WKHUH HYHQ LI ERWK KDYH WZR FRPSOHWHO\� � � � � � � � � � � � � � �
GLIIHUHQW UHDVRQV� +RZHYHU� WKH VKDUHG YLHZ RI WKH 5LDFKXHOR ZDV HQRXJK WR EUHDN XS WKH� � � � � � � � � � � � � � �
FRPPRQ DVVRFLDWLRQ RI WKLV ULYHU DV D ERXQGDU\ DV DQ DEVROXWH SODFH DQG EH D SRWHQWLDO WRRO� � � � � � � � � � � � � � � � �
WR JLYH WKHP D SODFH WR VWUXJJOH WKHLU ULJKWV� �2QH RI WKH JDWKHULQJ LQWHUYLHZV ZLWK RQH RI WKH� � � � � � � � � � � � � � � � � �
LQKDEELWDQWV RI WKH VOXP RI WKH UHIHUHQFLQJ /DQGVFDSH 8QLW VD\V LQ D QRVWDOJLF WRQH WKDW ZKDW� � � � � � � � � � � � � � � �
WKH\ FRXOG GR LI WKH 5LDFKXHOR ZDV D XVDEOH ULYHU IRU WKHLU VXEVLVWHQFH ³,W ZRXOG KDYH EHHQ D� � � � � � � � � � � � � � � � � �
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JUHDW SODFH IRU OLYLQJ� LW ZRXOG DOORZ XV WR ILVK� LW ZRXOG JLYH XV IRRG DQG QDYLJDWLRQ�� � � � � � � � � � � � � � � � �
DQ\ZD\«´��&RUEDOiQ��'H�6RXVD��.HVWHOPDQ��7HOOD������������
�
$V IRU WKH ODQGVFDSH XQLW VXUURXQGLQJ WKH DFFHVVLELOLW\� PRVW RI WKH LQKDELWDQWV WRRN IRU� � � � � � � � � � � � � �
JUDQWHG D ELJ GHDOV RI SUREOHPV RI WKH VHFWRU LQ SDUWLFXODU� 0RVW RI WKH ZRUNHUV� WKH ELJJHVW� � � � � � � � � � � � � � � � �
VHW RI WKH SRSXODWLRQ WKDW ZH KDYH LQWHUYLHZHG� VWDWHG WKDW WKH\ GLGQ
W OLYH QHDU WKHLU SODFH RI� � � � � � � � � � � � � � � � �
ZRUN DQG WKDW WKH\ WDNH WKH RSSRUWXQLW\ RI WKH PDVVLYH LQIOX[ RI SHRSOH WR PDNH D SURILW RXW RI� � � � � � � � � � � � � � � � � � �
LW� 0RVW RI WKHP GRHV DYRLG SODFHV WKDW DUHQ
W ODQGVFDSHOO\ PRYHG� $V VRRQ DV VRPH GRHVQ
W� � � � � � � � � � � � � � � �
KHDU D KRUQ RU FDQ
W VHH DQ\ EXV WKH\ LPPHGLDWHO\ WKLQN WKDW WKH\ DUHQ
W DOORZHG WR EH WKHUH�� � � � � � � � � � � � � � � � � �
7R PRVW SHRSOH WKH UHVLGHQWLDO DUHD LV D VHW IRU DQ XQFDQQ\ SODFH DQG NQRZLQJ WKDW VOXPV DUH� � � � � � � � � � � � � � � � � �
QHDUE\�PRVW�WKLQN�WKDW�LW�KDV�GLUHFW�UHODWLRQ�ZLWK�FULPLQDOLW\��&DUJQHOXWWL����������
�

�
)LJXUH����6RPH�IRRWDJHV�RI�WKH�YLGHR�RI�GLIIHUHQW�ODQGVFDSH�XQLWV�DQG�WKH�LQWHUYLHZ�ZLWK�0DULR��,QKDEELWDQW�RI�
/DQGVFDSH�8QLW�����(QYLURQPHQWDO�LPDJHV���6RXUFH�� �KWWSV���\RXWX�EH�.��0�F�4�%� ����&RUEDOiQ��'H�6RXVD��

.HVWHOPDQ��7HOOD��������
�

7KLV DOORZV RQH WR FRUURERUDWH WKH FRQILUPDWLRQ RI /DQGVFDSH 8QLWV $G�+RF DQG WR GHWHFW� � � � � � � � � � � � � �
DOVR /DQGVFDSH VXEXQLWV LQVLGH WKH /DQGVFDSH 8QLWV E\ WKH LQWHUYLHZV RI WKH DFWRUV� )LQDOO\� � � � � � � � � � � � � �
ZH XVXDOO\ XVH PHWKRGV RI UHSUHVHQWDWLRQ� LQ WKLV FDVH ZH KDYH XVHG DXGLRYLVXDO SURGXFWLRQV� � � � � � � � � � � � � �
DV D PHWKRGRORJ\ RI QDUUDWLYH UHFRQVWUXFWLRQ RI WKH ODQGVFDSH� PHWKRG WKDW DOORZHG XV WR� � � � � � � � � � � � � �
DFKLHYH D FRPPRQ DJUHHPHQW EHWZHHQ ZKDW ZDV LQWHUSUHWHG E\ WKH UHVHDUFK WHDP DQG ZKDW� � � � � � � � � � � � � �
ZDV UHSUHVHQWHG DQG WKH UHFHSWLRQ RI DOO FRPPRQ TXHVWLRQHUV� ��-HDQ 1RJXp� ����� ���� �7KH� � � � � � � � � � � � � �
QH[W VWHS ZDV� IURP WKH FRQVWUXFWLRQ RI WKLV QDUUDWLYH WDOHV DURXQG ODQGVFDSH DQG WKH ILQDOO\� � � � � � � � � � � � � � �
VKDSHG LGHQWLILHG ODQGVFDSH XQLWV ZH KDYH UHDOL]HG D VKRUW YLGHR ZLWK VRPH IRRWDJHV RI WKH� � � � � � � � � � � � � � �
FRPPRQO\ DVVRFLDWHG ODQGVFDSHV RI HDFK RQH RI WKH XQLWV� $V ZHOO� ZH GHFLGHG WR JDWKHU� � � � � � � � � � � � � � �
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7KLV YLGHR DOORZHG XV WR GR WKH ILQDO VWHS RI WKLV GLDJQRVLV ZKLFK LV SDUWLFLSDWRU\ PDSSLQJ� �,Q� � � � � � � � � � � � � � � � �
WKLV ILQDO VWHS ZH EXLOW� DORQJVLGH DW OHDVW WKLV WKUHH FKDUDFWHU� WKH SHUFHSWLYH VRFLDO PDSV �� � � � � � � � � � � � � � � �
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1. Abstract 
 
Climate change became a fascinating subject to the urban environment. Our scope is to 
develop a research network, associating architecture schools, urban research laboratories, 
local authorities and NGOs on architectural solutions to deal with the problem of the 
consequences of climate change, more focused on Waterfront Cities. Today, and worldwide, 
are already many entities working directly on issues related to the effects of extreme swings 
in the climatic conditions. So, why is it urgent to share, systematize and upgrade knowledge 
on the subject? 
The effect of climate change is increasing at an abnormal rhythm which demands adaptation 
and transformation of vulnerable territories. In the last years, many projects were interrupted 
when they faced strong opposition coming either from public opinion, the media or lawsuits. 
Project proposals seem to address sensitive cultural values and consequently meet years of 
discussion, only to be put aside eventually. Such difficulties bring a loss of competitiveness 
on all sides, as well as decreasing quality of life for their citizens. The anterior information 
represents a problem within the European Community. Data related to historical and 
geographic records of specific waterfronts are used to construct patterns of development, 
feed algorithms and integrate the support of artificial intelligence to design possible future 
scenarios. To face the future challenges in managing, adapting and mitigating the effect 
brought by the increasing number of disasters, Lusofona University ULHT/LEAU has been 
cooperating with ten partners, from Portugal, The Netherlands, Italy, Greece, Poland and 
Sweden to share their best practices, including research on waterfront projects that merge 
equipment as well as public spaces and infrastructures, to produce and disseminate 
solutions, that enhance resilience. The research is carried out by four schools of architecture 
and urban planning, and entities working together with the worldwide market. The final result 
aims to produce Sustainable Operative Solutions. 
S.O.S. waterfront mission is to develop affordable research environment and efficient 
operational tools between educational and non-academic partners by creating a Doctorate 
Consortium’s to face the effects of climate change. The aim is to make use of the existing 
strategic network to enhance the research carried on in the field of urban waterfronts. 
 
The main question folds upon the need to distinguish our study and show the added value of 
our project directly with some initial assumptions. The network has the objective to research 
in different scales such as: 
1) Solutions for urban planning (the vast territory),  
2) Solutions for urban projects (in a scale of the district or smaller urban facade),  
3) Solutions for public spaces,  
4) Architectural solutions at the building level,  
5) The contribution of new technologies (warning devices or other) and  
6) "Social" solutions (organization of the affected populations).  
 
The research network reinforces the dynamic partnerships and increase the quality and 
technology innovations of the research, to design tools, to face the growing costs imposed by 
disasters. S.O.S. Climate Waterfront aims to bring excellence in research to a higher level 
and to improve its international position. To reach excellence requires the call for (1) 
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interdisciplinary and international research case studies, (2) steady sustainable research 
structure, (3) dissemination and open access of knowledge covered by different cultures, 
sciences and communities in each location.  
 
The problem affects the citizens, the environment, and the local economy. Municipalities, 
stakeholders, Port Authorities and local communities are involved. Some projects that 
succeed in conquering public support and integrating the signs of the collective identity are 
included in the research. Climate change solutions can only be successful in ensuring a 
resilient city if they also engage citizens, educating them about climate change challenges, 
solutions, and fostering possible changes in lifestyles. The Doctorate Consortium is building 
up trans-national collaborative events with local Municipalities to produce solutions needed 
for waterfront cities to face climate change. The research project is supported by a Marie 
Skłodowska Curie Action, MSCA Grant. 

 
2. Introduction 
 
Urban waterfronts are facing new challenges when dealing with climate change. The 
problem affects the citizens, the environment and the local economy. Municipalities, 
stakeholders, Port Authorities and local communities often disagree upon their own 
needs. S.O.S. – Sustainable Open Solutions for European urban waterfronts aims to 
develop new solutions that emerge from the present necessities. Why is it urgent to 
share, systematize and upgrade knowledge on the subject?  
The effect of climate change is increasing at an unprecedented rhythm which demands 
adaptation and transformation of vulnerable territories. In the last years a number of 
projects were interrupted when they faced strong opposition coming either from public 
opinion, the media and/or lawsuits. Projects seem to address sensitive cultural values 
and consequently face years of discussion, only to be put aside eventually. Such 
difficulties bring a loss of competitiveness on all sides, as well as decreasing quality of 
life for their citizens thus representing a problem within the European Community. To 
mitigate climate change impacts, several solutions have been proposed to reduce 
greenhouse gas emissions, including modern efficient energy alternatives and enhancing 
the use of sustainable energy sources (HASAN, [et al.], 2018). 
The creation of data on the waterfront uses historic and geographic records of specific 
locations to construct patterns of development, feed algorithms and integrate the support 
of artificial intelligence to design future possible scenarios. S.O.S. Climate Waterfront 
project gathers ten partners from Portugal, The Netherlands, Italy, Greece, Poland and 
Sweden to share their best practices, including research on waterfront projects that 
merge equipment’s as well as public spaces and infrastructures, projects that succeed in 
conquering public support and integrating the signs of the collective identity. Climate 
change solutions are more successful when ensuring resilient urban environments. To 
achieve results are expected to engage citizens, educating them about climate change 
challenges and solutions, and fostering possible changes in lifestyles.  
Transnational examples and the exchange of best practices benefit from special 
conditions not available in a single city or a single institution. Local experts, municipal 
representatives, stakeholders and international scholars are requested to work together, 
exchanging views, gaining new perspectives and discussing new interdisciplinary 
approaches, expanding and raising the level of the discussion, creating a think tank. The 
fundamental changes that are expected to take place in the climate system in the next 
decades are likely to have severe implications for the stability of the financial system  
(DAFERMOS, [et al.], 2018). 
Through an interdisciplinary methodology, the S.O.S. Climate Waterfront  fills the gap in 
the understanding of how the different scales of urban and landscape planning, 
architectural design and technology are linked in water-related strategies and how they 
impact each other in the definition of preventive action plans and in the enhancement of 
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more conscious solutions to inform the community, human welfare and socio-economic 
activities along those vulnerable territorial settings of the waterfront. 

 
3. Emergency at the waterfront 

 
Nourishing a structured and necessary transfer of know-how and technology at several 
levels gives the research team to take excellence in research to the next move, 
enhancing a better position in the national and international research scenario. The 
relation between climate change and its potential effects on the stability of slopes remains an 
open issue (PALAZZI, [et al.], 2018). 
Improving the innovative nature of research towards a higher quality to reach excellence 
the research team focus on the urban waterfront to better prepare them to face the 
challenges posed by climate change. To achieve this, a steady and interdisciplinary 
research agenda is required, including environmental issues, smart technologies, 
strategies of resilience in urban design and culture.  To reverse the vulnerability of urban 
waterfront researchers, accomplish skills and know-how towards advancing knowledge 
and insights on how to produce strategies; by formulating cross international and 
interdisciplinary solutions for the future.  
European urban waterfronts are a subject of growing impact upon the citizens and 
businesses in terms of economic competitiveness and environmental quality. 
Sustainable open solutions are in the center of the debate of waterfront searching for 
resilient strategies in the context of difficulties stemming from environmental constrains 
brought by climate change. Waterfront brings together a number of different topics since 
it relates two different worlds: land and water. From the side of the water there are 
maritime transportation requirements, natural ecosystems, the necessary reduction of 
carbon emission, control levels of pollution and sensitive ecological areas. In land, the 
community, stakeholders and political leaders depend on solutions that require the 
collaboration of different fields of knowledge; physical, economic and social (MELLO, 
2002). The community's quality of life, the environmental improvement and the 
increasing use of renewable energies are often in conflict with the necessary changes. 
SOS Climate waterfront combines two strands of vibrant analyses—waterfront research 
and disaster studies. To examine specific examples of modern urban waterfronts 
reactions to the disaster and the disruption of urban structures and buildings. To 
envision how local, regional, national and international actors, both public and private 
collaborate to mitigate risks and enhance the resistance to face disasters.  
The research project is developed from two approaches:  
1) Develop research strategies aiming at designing policies and recommendations to 
meet the needs of urban waterfronts regarding public spaces, water management and 
selecting European best practices, to introduce researchers in public design and 
participatory processes on the transformation of waterfronts. The parameters that 
influence the transformation of the waterfront are shared with others to implement 
meaningful tools to deal with the production of future scenarios that integrate 
environmental, social, economic parameters to visualize and that encourage the 
community towards more participation in decision-making.  
2) Develop new means of research based on historic records, geographic data, digital-
methods and co-creation with local scholars to engage them actively in research 
activities (co-research approach). Additionally, the collected data is used to increase the 
identification of patterns of previous urban development on the waterfront. To visualize 
future progression of waterfront, depends on the development of the software produced 
by the team members. The new software identifies patterns of development in the past 
to predict future scenarios and include parameters directly related to climate change. 
The hypothesis produced for the future transformation of waterfronts is capable of 
engaging municipality representatives and especially technical staff to play a noteworthy 
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role and envision decision-making in the urban agenda. 
The novelty of the approach is to overcome the problems that affect urban waterfronts 
and join efforts of specialists from different disciplines that have a recognized expertise 
in the subject and develop complementary research in the field of climatic 
transformation. The vulnerability of the waterfront and the variety of implications require 
a method of synthesis and to process similar situations that the present institutions do 
separately, the project demands an active knowledge and know-how exchange among 
all partners solving specific problems that emerge from each waterfront, via direct and 
broad discussion between experts: 
 
Objective 1: Recognize gaps in current research, namely at geographical, historical, 
cultural, political and climatic among partners, to develop approaches for better 
understanding and enhance systematic means to relate people to the waterfront.  
Objective 2: Introduce experienced researchers to foster collaboration and provide a 
platform where communities, public spaces and technology is addressed, based on new 
research fields, new forms of collaboration and new networks.  
Objective 3: Upgrade the research group through enabling a stronger networking 
between its research staff and European top researchers.  
Objective 4: Progress the cross-fertilization and interaction between researchers from 
different institutions and with expertise in different fields.  
Objective 5: Supply structured opportunities for developing scientific and personal 
relations, among and beyond the Project.  
Objective 6: Provide the involvement of relevant stakeholders, and the dissemination of 
results to scientific, academic, practitioners and policy-makers at all levels (EU, national, 
regional and local), media and the general public.  
Objective 7: Distribute know-how on aspects of humanities-led, collaborative sustainable 
urban development and new insights in order to improve urban and social policies.  
Objective 8: Promote the exploitation of advancements and Project results.  
 
 
3.1  State of the Art 
 
Sea level rise, high tides, storms and floods enhance the vulnerability of urban 
waterfront territories. The necessary transformations face years of discussions and/or 
lawsuits involving significant losses and costs, before cities adapting to change and 
effectively adapt waterfronts to climate change. Resilience is transformative and in each 
transformation, tries to create a stronger, improved city (YAMAGATA, 2018). In the 
recent years, most research projects have included regional and municipality 
representatives and they have highlighted the importance of thinking beyond regulations 
to face the present challenges. The alternative thinking or so called “out of the box”, 
brings the risk to open the Pandora box with all the problems involved. 
 
Cross sectorial and interdisciplinary solutions are successful if dealing with conflict 
existing in every process of transformation in an environment free from current 
administrative procedures. However, for the future, waterfronts will need to formulate 
lasting solutions efficient and imaginative strategies. The necessity to create more 
resilient cities, increase livable public spaces, promote urban natural environments and 
support a sustainable urban waterfront is expected to improve healthier communities.  
The necessary changes do not represent a problem. Transformation does not by 
definition compromise resilience. Quite the opposite, according to the Principal 
Researcher at the National Institute for Environmental Studies in Japan: Resilience is 
not a static state of a system. It is a process. A city is dynamic and is always changing. 
(…) Resilience is transformative, and in each transformation, tries to create a stronger, 
improved city’s (YAMAGATA, 2018) that is, resilience itself can be understood as 
change. According to the United Nations Development Programme the concept of 
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human development is used in all research actions thus focusing on people, their skills 
and opportunities rather than depending only on resources or profitable income. The 
main goal is to expand the realm of possibilities so that urban waterfronts can adapt, 
transform, develop skills and opportunities to be meaningful areas for the community. It 
goes therefore beyond economic features, and into reflect cultural, political, 
environmental and social, characteristics that influence the quality of human life in the 
context of climate transformation. Planning a waterfront development, require the city 
officials or a developer to start by envisioning a network of well-connected multi-use 
public spaces that fit with the community’s shared goals (MOSTAFA, 2017). 
 
One of the central challenges is how commit with citizens and waterfront territories 
where opportunities for educating cities can be offered for everyone. It is directly linked 
with equality, sustainability inclusiveness cohesion and education for peace. Educative 
cities promote, policies and democracy, integrated and lifelong learning education based 
on knowledge on how modern cities recover from disasters (CAMPANELLA, 2005).  
 
The research project is in line with the European Commission proposal for increasing 
climate-related expenditure. Since 2010 EWWUD (GARCIA, 2017) has produced 
research, published five books and exhibited results, considering that it is strategically 
important for waterfront investment to be climate-resilient. 
 
 
3.2  novelty inter/ multidisciplinary 
 
SOS Climate waterfront builds a new multidisciplinary collaboration network involving 
top European research institutions in architecture, urban design, regional planning and 
landscape architecture articulated within existing networks in specific fields of expertise 
– to better understand the impacts of climate change in urban waterfronts and explore 
them from social, environmental, educational, technological and urban design 
perspectives. The research project is innovative by bringing together high profile 
scholars from complementary disciplines and geographies, academic experts and 
researches to work with municipalities, local actors and stakeholders, and together 
develop new concepts, formulate and communicate innovative design proposals 
(GARCIA, 2017).  

Urban waterfronts are challenged by human, educational and urban development that 
cannot be comprehensively tackled by traditional approaches. The co-creation concept 
for urban waterfronts is a concept that fundamentally differs from traditional public 
engagement approach, as it focuses on the collective influence and responsibility of all 
stakeholders by creating the public good (SMANIOTTO, 2017).  

SOS Climate waterfront focuses on the expanding potential of networked society to 
exchange information, education and spatial related issues, aiming to share strategies, 
policies and improve civic engagement in cities. It will increase the views on co-creation 
experiences and step up innovative research methods and techniques supported by 
exchange of knowledge and digital systems. Due to the nature of the topics, only an 
interdisciplinary research approach can reinforce staff capabilities and the profile of 
ULHT and partners. The network will provide an ideal environment to emerge knowledge 
on co creation and co-research and can be considered itself as a co-creation ecosystem. 
This will enable the development of approaches to community education programmes 
with tools, workshops, and publications that explain complex processes and/or policies 
for specific/targeted audiences. 
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3.3  knowledge sharing to achieve innovative objectives 

The ground-breaking nature of the project comes from the methodology we have been 
testing since 2010 by bringing together municipality representatives, environmentalist, 
designers, geographers, cultural agents and researchers to exchange knowledge and 
cooperate in finding solutions and define strategies. The methodology to meet those 
established goals includes, in particular for the transfer of knowledge, joint initiatives for 
capacity building, and trans-national collaborative activities. The selected parameters 
cover a wide range of data resulting from human activities and environmental conditions. 
The costs involved to mitigate and adapt are significant and covers a broad range of 
expertise. To process data from different fields of knowledge and interpret their 
consequences it is necessary to exchange data and to cross references with other 
experts. The various developing countries in Asia like China, Malaysia, South Korea, 
Singapore etc. are developing their infrastructural facilities at an exponential rate 
(PUROHIT, [et al.], 2015).  

The problem of the waterfront has been developed by each partner participating in the 
project. It has been address from complementary perspectives, economic, cultural, data 
management, social and environmental. The diversity of themes covered by the partners 
is crucial for the success of the project. Expertise, exchange of interdisciplinary 
knowledge with others lead to a broader perception in the field of interest of a particular 
waterfront.  The exchange is oriented to include preliminary research of selected 
waterfront, following three major guidelines; historical, cultural and geographical records. 
After the workshop edition, the dissemination of results is able to reach broader 
audiences, planning and designing adaptation programs and strategies, considering 
aforementioned variables help to increase the efficiency of efforts (JAMSHIDI, [et al.], 
2018).  

To imagine the future, it is necessary to understand the past through the historic records 
available, that provide background on previous conditions. The geographic data is 
fundamental to relate urban territory with natural territory, as the water currents shape 
the landscape and the fluvial or/and maritime activities. Waterfront activities are 
essential for the construction of collective memory and operate as a tool for identity of 
the community. The cultural influence has a deep influence in the opinion of the 
communities and the political leaders. Historical urban and geographical research 
contributes to a rigorous evaluation of particular waterfront potentialities: a way for 
products distribution, fishing activities or others cultural valences. With climate change it 
is difficult to predict the impact on waterfront areas as they are vulnerable and their 
resilience depend on competent but fragmented studies.  S.O.S. Climate waterfront 
methodology allows to strengthen collaboration, to investigate new techniques, to cross 
references and learn to access to specific instruments and/or methods. 

Workshops; the participation in the workshops brings together the interdisciplinary team 
that integrate permanent staff, scholars and researchers cooperating with the scientific 
committee. To engage the present debate, the scientific committee invites external 
consultants and professionals from partner institutions to integrate the research group 
participating in the workshop. Each workshop addresses one specific waterfront 
location.  A transnational multidisciplinary perspective contributes for the necessary 
integration of the local waterfront urban environment. The cooperation with experts 
coming from international partner institutions provides the opportunity to develop a set of 
local proposals. During the event participants exchange views, gain new perspectives on 
the researched topic, discuss new approaches of resilience and have the opportunity to 
test their methods in an international environment.  

Conferences gather local experts, municipal representatives, partners and international 
scholars to share them researches on urban waterfronts. This is useful to exchange 
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mutual visions and common practices, which constitute a relevant tool for future 
research. Conferences are designed to disseminate the knowledge produced to the 
wider audience of policy-makers, stakeholders, environmental associations, local 
communities, media, and the general public and to improve the skills of its staff. The 
research community promotes the active participation in international science and 
technology related conferences by providing the framework to include host presentation 
of papers from external guests previously selected.  

This is an important output for the research proposal since communication is oriented 
towards different audiences. 

The overarching methodological framework is backed by the concepts of co-oriented and 
adaptive and comparative research. The scientific strategy encompasses measures for 
stepping up and stimulating scientific excellence and innovation capacity. This includes 
the development of research design and digital tools to playfully engaging companies 
and communities in research activities and create opportunities to gather with specialist 
to collect the results of them researches. 

- Dissemination and outreach activities - S.O.S. Climate waterfront research community 
promotes the scientific and public dissemination of the outcomes and findings. A website 
operating as a knowledge platform will be set at an early stage organized towards 
providing easy access to knowledge and know-how around the project’s key areas and 
issues detected within the topic. It will also serve as central for social media activities. 
Further dissemination efforts include publications in relevant/indexed journals, policy 
briefs, studies reports, booklets and cooperation with other organizations, programs, 
networks, operating in the areas related to the project.  The benefits from creative and 
innovative solutions contribute for most desirable sustainable development of urban 
waterfront in Europe. ISOCARP, is expected to list institutions that will continue to 
provide an international interdisciplinary vehicle for dissemination of results.  

Cultural institutions, urban design exhibitions and art festivals have been actively 
involved in the dissemination of previous results of the waterfront topic. The creation of a 
body of knowledge on the subject of waterfronts that contribute to the identification of 
long and short term solutions is sustained by the edition of the web based material, 
production of documentaries, oriented towards the different audiences and publication of 
books. Everything is the central outcome of the research. The investment in 
communicating to reach new audiences through web tools, social networks and local 
media intends to disseminate and bring for public awareness, solutions that transform 
the waterfronts and the lives of their communities if local actors converge efforts and 
collaborate. It plays an important role in this process, because they influence the public 
opinion to think differently and attract the public interest to support the necessary 
transformations.  

Our previous publications succeed to influence local administrations to take in 
consideration the results thus the challenges now facing climate change are required to 
receive feedback from local and international partners and the results of a comprehensive 
set of field observations, surveys and controlled laboratory experiments demonstrated that 
the waterfront suction, which remained thus far unexplored in soil mechanics (SASSA, [et 
al.], 2013). 

The activities develop a strategy to maintain the cohesive and sustainable collaborative 
network beyond the Project S.O.S. Climate waterfront scientific strategy is focused on 
four main research lines:  

1) environmental planning for climate change, the influence of geographic and historical 
factors on the construction of the new territories over the water. To illustrate the 
precarious condition and the complexity existing at the waterfront, the analytical 
cartography will inform several stakeholders and citizens about the artificial landfill and 
the risks associated with extreme swings in climatic conditions.  
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2) economic impact. The unsuccessful implementation of the necessary transformation
for waterfront sites is simultaneously affected by discontinuous and contradictory
decisions lead by politicians. Such situations conduct to by an extensive waste of effort.
The economic costs are significant and represent a large percentage of the necessary
investments thus highly permeable to political short term decisions. Consultants for this
project have been involved technically but not politically at the waterfront transformation
process.

3) cultural influence and public space the top-down approach, based on desk-based
macroscopic diagnostic and prospective analyses, plans and projects, has prevailed in
urban development planning and decision making, thus neglecting the fact that the
present city dynamics and future options depend on the changing presence, character
and activity of a great number of individual and institutional actors as development
stakeholders. This is especially evident in waterfronts, one of the most valuable and
indeed unique urban area.

4) data management. The team will collect data to produce visual animations of possible
scenarios that envision the vulnerability of waterfronts when exposed to climate change.
This has been done by local institutions integrating geographic data. To envision the
implications of future projects, management of public spaces that merge equipment’s as
well as squares, gardens and road structures, data will cover previous projects and
future scenarios. The development of possible waterfront urban scenarios using
technology spreads a wider understanding regarding waterfront transformations. It is
innovative to use material from different fields of knowledge to simulate new outputs.
Data related to historic and geographic records will feed the information of specific
waterfront development. The information regarding the transformation of the built
environment will allow the identification of patterns of development.

Such information will be used to feed algorithms and trace the storyline to speculate on 
climate change effects. Also, using patterns is useful to integrate the support of artificial 
intelligence to visualize future possible scenarios. Though speculative this is useful for 
researchers to be in dialogue with citizens, practitioners, decision makers and engage 
them in innovative solutions. It is not the cities that can be intelligent, but the societies 
that inhabit them that must be prepared (OLIVEIRA, 2017). 

3.4 participating organizations 

The achieved results since 2010 have revealed that the project is innovative by bringing 
together scholars to conceptualize and formulate design proposals to be brought forward for 
discussion, some present solutions in a new methodology that engage citizens, and their 
representatives. The research focus on changes affecting both, the city and the port are 
neither strictly private (investors ‘concern) nor public, but are rather collective responsibility.  

Indicators show that the methodology is effective within the local context. The results 
become a reference to coach the dialogue between residents, governmental institutions and 
investors. It will be necessary to consolidate the network of exchange knowledge since 
common topics were found with other partners: 

LUSOFONA UNIVERSITY - Portugal  

POLITECHNIKA GDANSKA - Poland  

ARISTOTELIO PANEPISTIMIO THESSALONIKIS - Greece 

UNIVERSITA DEGLI STUDI DI FIRENZE - Italy  

INTERCULT PRODUCTIONS EK - Sweden  
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GDANSK MIASTO NA PRAWACH POWIATU - Poland  

CHAMBER OF COMMMERCE - Portugal  

FUNDACJA RIVER//CITIES PLATFORM - Poland  

INESC ID – INSTITUTE OF COMPUTOR SYSTEMS - Portugal  

CPO Noord-Holland (CPONH) – The Netherlands 

 
 
Conclusion 
The working plan of S.O.S Climate Waterfront was discussed and approved by all team 
leaders. The agreement about the number and dates of visits as well as about visiting 
persons is established according to their profile (MNG, ER, ESR) and specialization. All the 
partners agree that the project is feasible regarding both implementation of the tasks 
formulated and the timeframe. The tasks assigned to each participant are designed 
according to the work plan in order to meet their expertise and focus in the field of their 
scientific and scope of interests. Furthermore, the partners welcome knowledge sharing in 
the structure of the S.O.S. Climate Waterfront project provides a good opportunity to expand 
their field of research/expertise and enhance scientific innovation of their institutions. The 
collaboration in the project is profitable for all the members.  
 
A strong consortium with unique combination of expertise will implement the S.O.S. Climate 
Waterfront (academic and non-academic). All partners work at the forefront of their discipline 
areas and have well-known scientific and leading reputation, thus ensuring research 
excellence. The consortium will train new researchers, expand research competencies in 
innovative design, partner with private sectors in research projects, thus providing substantial 
opportunities for real world testing of the research and introduce creative/innovative practice 
research methodologies to a new generation. The project will develop interdisciplinary and 
multi-sectorial competences that will have significant impact on leading researchers that will 
be experts in the assessment of waterfronts environmental adaptations and will provide 
successful water resilient strategies. Beneficiary will also be staff, practitioners, policy 
makers. S.O.S.’s extensive dissemination (website, media web, books, exhibitions, 
conferences, scientific articles,) will ensure that the results achieved are open-access and 
are widely shared.  
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Adaptive Strategies for Mobility Planning in Remote and Coastal 
Cities and Towns - “LAST MILE” project case 

 
 

Lucia ILIEVA, CSDCS, Bulgaria 
 
 
Short abstract: 
Mobility and Accessibility are vital elements for sustainable urbanization with a direct impact 
on climate change. The INTERREG Europe Project “LAST MILE” is presented with its focus 
on developing adaptive strategies providing user oriented services for the travel chain’s last 
segment in remote tourism destinations and coastal cities and towns. 
 
 
Introduction 
 
Mobility and Accessibility are vital elements for sustainable urbanization but there is a need 
to change the current supply driven approach which gives preference to cars, and adopt a 
new planning paradigm focusing on people. Transport must remain at the heart of urban 
planning, providing sustainable solutions to mobility needs through the introduction of 
transport systems that focus on access, safety and efficiency within the larger context of 
reducing the need to travel in urban areas. Sustainable transport is included in seven of the 
17 SDGs of the 2030 Agenda and is directly covered by 5 targets and indirectly by 7 targets. 
Four possible goals are considered important: Accessibility, Efficiency; Safety; and Climate 
respect. From the other hand upholding the right of people to travel safely using efficient and 
sustainable transport networks is a fundamental human right that is described in the UN 
Universal Declaration of Human Rights as “freedom of movement”. This is why many EU 
projects aim to connect people to adequate transport services in rural communities, to 
reduce congestion in cities, and to link urban and rural areas by sustainable means of 
transport.  
 
 
1. Project objectives 
 
The LAST MILE project (INTERREG EUROPE, 2016 – 2020) aims to find innovative, flexible 
solutions for sustainable regional mobility systems. It wants to offer visitors the possibility to 
travel the ‘last mile’ of their travel chain sustainably and, at the same time, provide 
alternatives to car use for residents on their daily trips.  
The project sets a concrete focus on the problematic accessibility of the last link of the travel 
chain from origin to destination (the so called "last mile") and collects and analyses solutions 
to cover this bottleneck with sustainable modes of transport. The environmental benefit and 
resource- and cost-efficiency in the long run are considered.  
LAST MILE aims, among others, at pointing out how sound institutional framework facilitate 
the implementation of especially demand-responsive transport (public, sharing, pooling). The 
project will take on-board lessons learnt here, to further encourage at a later stage of the 
project partners and regional stakeholders to implement new successful approaches from 
other regions in Europe when preparing their regional action plans. 
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Transfer of best practices and innovative approaches to regional policies is also an aim of 
LAST MILE project. The 6 regional project partners have elaborated a set of regional reports 
analyzing their territories in relation to the status-quo of sustainable mobility, flexible 
transport and tourist activity. This exercise is the first step towards building a backbone of the 
interregional exchange.  
Regional reports have been consolidated and summarized in a Synopsis Report that deals 
with analyses of the institutional frameworks and barriers of each region and the evaluation 
of good practices, and identifies common opportunities and challenges shared among all 
regions.  
 
 
2. Methodological approach 
 
The project focuses on user oriented services for the travel chain’s last segment in remote 
destinations offering and promoting door-to-door accessibility. Still, in terms of the full 
distance to cover between origin and destination, there is often a bottleneck on the last link of 
the journey, i.e. the distance between the regional railway station and accommodations. This 
missing link is crucial for deciding what kind of transport to use. Experiences have shown 
that a demand-responsive transport system combined with regular public transport is a 
thankful enhancement in many cases. The last-mile problem can be solved by introducing a 
variety of flexible transport services (FTS) making the transportation multimodal, on-demand, 
seasonal, shared, and increasing passengers’ choice and convenience. The overall 
transportation system step by step becomes more digital and therefore more efficient by 
better matching demand and supply. 
Last Mile aims at developing adaptive strategies for providing user oriented services for the 
travel chain’s last segment in remote tourism destinations and coastal areas of 6 European 
countries: Austria, Bulgaria, Luxembourg, Poland, Slovakia and Spain. These countries are 
situated in different European areas but all have remote tourism destinations with difficult 
accessibility for visitors. In the Alpine regions of Upper Austria, on the Black sea coast of 
Bulgaria, in the natural parks of Luxembourg, in West-Pomeranian coastal zone of Poland, in 
the mountain region near Kosice in Slovakia and High Pyrenees in Spain still major transport 
systems face difficulties in achieving last-mile connectivity, so people have to travel by car or 
take a taxi. This missing link is crucial for deciding what kind of transport to use. Experiences 
have shown that a demand-responsive transport system combined with regular public 
transport is a thankful enhancement in many cases. The last-mile problem can be solved by 
introducing a variety of flexible transport services (FTS) making the transportation 
multimodal, on-demand, seasonal, shared, and increasing passengers’ choice and 
convenience. The overall transportation system step by step becomes more digital and 
therefore more efficient by better matching demand and supply.  
In the frames of the project 7 partners from 6 countries ask for common solutions for the 
mobility services in the last mile. The major part of activities is dedicated to exchange of 
experience between the participating regions. Study visits have been performed in every 
country in order to demonstrate the existing last-mile mobility solutions. The best practices 
were evaluated in terms of impact on the climate change, sustainability and transferability. 
Actually they are part of the Good Practices Collection of the IE program thus supporting the 
International Public–Private Platform named “Global Partnership for Sustainable Transport” 
which focuses on three main areas: 

• Promoting best practices in mobility and accessibility 
• Starting dialogues – encouraging governments and businesses to talk about 
transport sustainability and come up with concrete solutions.  
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• Working in partnership with other projects and initiatives promoting resilient and
sustainable cities and transport.

3. Project implementation

The project is developing on 2 phases. The Phase 1 (April 2016- September 2018) started 
with a thorough research including 3 different joint analyses, which build the backbone of the 
INTERREG exchange: 
• Analysis of the national legal and institutional frameworks and economic aspects related

to sustainable demand-responsive/flexible transport systems and the identification of the
barriers that are hindering the implementation of especially small scale systems in remote
areas/hinterland

• Analysis of the technical state-of-the-art of sustainable transport, in particular of flexible
systems in the different regions

• Analysis and evaluation of existing practices in regional flexible transport policies. This
joint research evaluates good practices of and beyond the regions, taking into account
former best practice collections of other projects as well. During the study visits the
regional approach including the specific framework conditions, financing structures and
the concrete mobility systems is discussed and evaluated using two specific
questionnaires prepared by CSDCS. In this regard, potentials for optimization or
innovation are identified, and if applicable concrete solution approaches are elaborated.

The analyses prepared by each partner region were consolidated and summarized thus 
allowing the preparation of a Synthesis and policy recommendations. Based on the 
results, it derives recommendations for policy makers at different levels. They were used for 
elaborating regional adaptive strategies for mobility planning with Action Plans for 
implementing flexible transport services that prepare actions and investments to improve 
the door-to-door accessibility of peripheral tourist/recreational destinations benefitting also 
the inhabitants. These strategies will make sure that lessons learned from the research and 
interregional exchanges are integrated in the regional policies. Actions defined will be put in 
practice during the Phase 2 of the project (October 2019 – March 2021). 

4. Outcomes of the research

For all project partners the project is a real challenge because of the need to introduce the 
modern concept of Mobility-as-a-Service (MaaS) in the transport schemes of remote and 
coastal regions where the transport connections are rather scarce and are not a priority to 
local governments. The Bulgarian case is very indicative, because the Black sea resort 
region of Varna abounds of attractive tourism landmarks (sand beaches, pictoresque 
lagoons, roman remains, rain-forest parks, etc.) that can be accessed only by car becaus eof 
the lack of public transport.  
The Bulgarian partner CSDCS analyzed the national legal and institutional frameworks and 
the economic aspects related to sustainable mobility services and the identification of the 
barriers hindering their implementation in remote areas. The goal was to elaborate a strategy 
for implementing flexible transport measures that prepares actions and investments to 
improve the door-to-door accessibility of remote coastal recreational destinations. It was 
elaborated with the large collaboration with all levels of decision-makers in the region, 
tourism and transport experts, as well as a large public participation. A series of awareness 
raising events and public consultations were conducted for identifying the most appropriate 
strategic measures for improving the accessibility. 
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To establish contact with and to sell the last mile idea to players in the fields of tourism, 
transport, and environment (tourist entrepreneurs, transport authorities, protected area 
management, local politicians etc.) who might have a vested interest in the policy or project, 
and whose involvement could have a positive financial or political impact was crucial for the 
project’s success. For the first time the tourism and transport sectors in Bulgaria meet and 
discuss their common problems and interests having the possibility to exchange experience 
with more advanced European regions. The  project made it possible to bring together all the 
important subjects involved in people’s mobility to try and find points in common and to 
encourage partnerships both locally and across borders. 
 
5. Conclusions 
As a result of the project, adaptive strategies were elaborated and Regional Action Plans 
were set in all 6 regions. For the Varna coastal area in Bulgaria the strategy was developed 
with focus on how to bring people and places together by creating relevant flexible transport 
services rather than simply increasing the length of urban transport infrastructure or 
increasing the number of movements of visitors.  
As Varna coastal region and the other 5 project regions are tourism destinations, the project 
outcomes would be: improved urban-rural connectivity; improved regional 
environmental/climate conditions; strengthened institutional capacity for tourism destination 
management; and effective project implementation and knowledge management. This 
project represents one more step to the appeal of a seamless, technologically-facilitated 
transportation ecosystem, universally accessible yet designed for maximum efficiency and 
site-specificity.  
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Study on the relationship between urban climate change and 
urban development construction in severe cold area 

�
+RQJ�/(1*��&XQ\DQ�-,$1*�

��� 6FKRRO�RI�$UFKLWHFWXUH��+DUELQ�,QVWLWXWH�RI�7HFKQRORJ\��+DUELQ���������&KLQD�
����+HL�/RQJMLDQJ�&ROG�5HJLRQ�8UEDQ�5XUDO�+XPDQ�6HWWOHPHQWV�6FLHQFH�.H\�/DERUDWRU\��

+DUELQ���������&KLQD 
�

Abstract�� $� VL]DEOH� PDMRULW\� RI� UHVHDUFKHV� VKRZ� WKDW� XUEDQ� FOLPDWH� FKDQJH� KDV� JUHDW�
UHODWLRQVKLS� ZLWK� XUEDQ� GHYHORSPHQW� FRQVWUXFWLRQ�� +RZHYHU�� EHFDXVH� RI� WKH� ELJ� FOLPDWH�
HQYLURQPHQW�GLIIHUHQFH� LQ� VXPPHU�DQG�ZLQWHU�� IRU� FLWLHV� LQ� VHYHUH�FROG�DUHD��XUEDQ�FOLPDWH�
HQYLURQPHQW�DIIHFWHG�E\�XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ�KDV� LWV�RZQ�FRPSOH[LW\�FRPSDUHG�
ZLWK�WKDW�LQ�ZDUP�DUHD��
�
,Q� RUGHU� WR� VWXG\� WKH� LPSRUWDQFH� RI� XUEDQ�GHYHORSPHQW� FRQVWUXFWLRQ� LQ� DIIHFWLQJ� WKH� XUEDQ�
FOLPDWH� HQYLURQPHQW� LQ� VHYHUH� FROG� DUHD�� WKLV� SDSHU� WDNHV� D� W\SLFDO� ZLQWHU� FLW\� +DUELQ� LQ�
QRUWKHDVW�&KLQD�DV� WKH� UHVHDUFK�REMHFWLYH��2Q� WKH�EDVLV�RI�DQDO\]LQJ� WKH�FOLPDWH�HYROXWLRQ�
DQG� XUEDQ� GHYHORSPHQW� IURP� ����������� WKH� SDSHU�PDNHV� D� FRUUHODWLRQ� DQDO\VLV� EHWZHHQ�
XUEDQ� FOLPDWH� HOHPHQWV� DQG� VRPH� W\SLFDO� XUEDQ� GHYHORSPHQW� FRQVWUXFWLRQ� LQGH[HV� LQ�
VXPPHU�DQG�ZLQWHU�VHSDUDWHO\��ILQGLQJ�WKH�XQGHUO\LQJ�PHFKDQLVPV�RI�WKH�WZR�IDFWRUV¶�PXWXDO�
LQIOXHQFH��$W� ODVW�� DFFRUGLQJ� WR� WKH� FRUUHODWLRQ�DQDO\VLV� UHVXOWV�� WKLV�SDSHU� FRQILUPV� WKH�NH\�
XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ�LQGLFDWRUV��DQG�DGYDQFHV�VRPH�XUEDQ�SODQQLQJ�VWUDWHJLHV�WR�
DYRLG� WKH� QHJDWLYH� HIIHFWV� WKDW� XUEDQ� GHYHORSPHQW� FRQVWUXFWLRQ� EULQJV� WR� XUEDQ� FOLPDWH�
HQYLURQPHQW�LQ�VHYHUH�FROG�DUHD��
�
1. Introduction

$�VL]DEOH�PDMRULW\�RI�UHVHDUFKHV�VKRZ�WKDW�XUEDQ�FOLPDWH�FKDQJH�KDV�JUHDW�UHODWLRQVKLS�ZLWK�
XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ��HVSHFLDOO\�LQ�UHFHQW�GHFDGHV��7�5�2NH�LV�RQH�RI�WKH�HDUOLHVW�
H[SHUWV� ZKR� GLVFXVV� XUEDQ� VL]H� µV� LQIOXHQFH� RQ� XUEDQ� KHDW� FOLPDWH>�@�� 3HWHU� %RVVHOPDQQ�
DQDO\]HV�XUEDQ�IRUP�DQG�FOLPDWH� LQ�����V>�@��6RPH�UHVHDUFKHUV� IRFXVHG�RQ�VWXGLHV�RI�KRZ�
XUEDQ� FRQVWUXFWLRQ� DIIHFW� XUEDQ� FOLPDWH� HQYLURQPHQW� LQ� GLIIHUHQW� UHJLRQV�� 'X� <LQ� DQG�
5RKLQWRQ� (PPDQXHO� GLVFXVVHG� WKH� XUEDQ� FOLPDWH� FKDQJH� XQGHU� XUEDQ� H[SDQVLRQ� DQG�
VKULQNDJH�UHVSHFWLYHO\� LQ�ZDUP�DUHDV>�@>�@��%HUQDUG�.XPL�%RDWHQJ�DQG�6�3LNHWK� WRRN�*KDQD�
DQG� LQ� $IULFD� DV� WKH� UHVHDUFK� REMHFW�� VWXG\LQJ� WKH� UHODWLRQVKLS� EHWZHHQ� XUEDQ� JURZWK� DQG�
WKHUPDO�FOLPDWH�FKDQJH��<�6KL�SD\V�PXFK�PRUH�DWWHQWLRQ�RQ�PLFURFOLPDWH�VSDWLDO�GLVWULEXWLRQ�
LQ�VXE�WURSLFDO�KLJK�GHQVLW\�XUEDQ�HQYLURQPHQW>�@��&OLPDWH�FKDQJH�LV�DOVR�FRQQHFWHG�WR�XUEDQ�
SODQQLQJ� SROLF\� LQ� VRPH�GHYHORSHG� FRXQWULHV>�@>�@��� ,Q� DGGLWLRQ�� VRPH� UHVHDUFKHUV� LQWHJUDWHV�
FOLPDWH� FKDQJH� FRQVLGHUDWLRQV� LQWR� UHODWHG� XUEDQ� SODQQLQJ� WHFKQLFDO� VSHFLILFDWLRQV� DQG�
JXLGHOLQHV��DV�ZHOO�DV�VRPH�XUEDQ�SODQQLQJ�VWUDWHJLHV��LQ�RUGHU�WR�PDNH�WKH�UHVHDUFK�UHVXOWV�
PXFK�PRUH�HIIHFWLYH>�@>��@>��@��
�
+RZHYHU��EHFDXVH�RI�WKH�ELJ�FOLPDWH�HQYLURQPHQW�GLIIHUHQFH�LQ�VXPPHU�DQG�ZLQWHU��IRU�FLWLHV�
LQ�VHYHUH�FROG�DUHD��XUEDQ�FOLPDWH�HQYLURQPHQW�DIIHFWHG�E\�XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ�
KDV�LWV�RZQ�FRPSOH[LW\�FRPSDUHG�ZLWK�WKRVH�FLWLHV�LQ�ZDUP�DUHD��)RU�H[DPSOH��DV�WKH�XUEDQ�
JURZV� DQG� GHYHORSV�� LQ� VXPPHU�� KHDW� LVODQG� HIIHFW� LQ� ZLQWHU� FLWLHV� DUH� DOVR� QRWLFHDEOH��
H[WUHPH� KRW� ZHDWKHU� RIWHQ� KDSSHQV�� ,Q� ZLQWHU�� XQUHDVRQDEOH� XUEDQ� GHVLJQ� PDNHV� WKH�
PLFURFOLPDWH� RI� SDUWLDO� XUEDQ� DUHDV� YHU\� EDG�� HVSHFLDOO\� ELJ� ZLQG� YHORFLW\� DQG� ODFN� RI�
VXQVKLQH��,Q�IDFW��WHPSHUDWXUHV�RI�ZLQWHU�FLWLHV�LQ�&KLQD�DUH�IDU�EHORZ�WKRVH�LQ�RWKHU�FRXQWULHV�
DW�VLPLODU�ODWLWXGHV��WKH�PHDQ�WHPSHUDWXUH�LQ�-DQXDU\�LV�ORZHU�WKDQ�����&�GXH�WR�WKH�FROG�DLU�
WKDW�FRPHV�IURP�6LEHULD�HYHU\�\HDU>��@��6R�ZLQWHU�FLWLHV�LQ�&KLQD�IDFH�PXFK�PRUH�FRPSOLFDWHG�
FOLPDWLF�LVVXHV�WKDQ�WKRVH�LQ�RWKHU�DUHD���
�
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5HODWHG�UHVHDUFK�RQ�FLWLHV�LQ�VHYHUH�FROG�DUHD�LV�UDUH�LQ�WKH�OLWHUDWXUH��7KLV�VWXG\�WRRN�+DUELQ��
D�W\SLFDO�&KLQHVH�ZLQWHU�FLW\��DV�WKH�UHVHDUFK�REMHFWLYH��7KH�PDLQ�SXUSRVHV�RI�WKH�VWXG\�DUH�
����$QDO\]H�WKH�FOLPDWH�HYROXWLRQ�DQG�XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ�LQ�UHFHQW����\HDUV�LQ�
W\SLFDO�ZLQWHU� FLWLHV�� ����'HYHORS� WKH� FRUUHODWLRQ�DQDO\VLV�EHWZHHQ�XUEDQ�FOLPDWH�DQG�XUEDQ�
GHYHORSPHQW�FRQVWUXFWLRQ� LQ� W\SLFDO�ZLQWHU�FLWLHV�� ����$GYDQFH�VRPH�SODQQLQJ� LPSOLFDWLRQ� WR�
LPSURYH�FOLPDWH�HQYLURQPHQW�LQ�ZLQWHU�FLWLHV��
�
2. Methods 

 
2.1  Study site 
+DUELQ�LV�ORFDWHG�DW�����ODWLWXGH�1�DQG������ORQJLWXGH�(��DQG�LW� LV�NQRZQ�DV�D�W\SLFDO�ZLQWHU�
FLW\� LQ� QRUWKHDVW� &KLQD�� +DUELQ� LV� WKH� FDSLWDO� FLW\� RI� +HLORQJMLDQJ� 3URYLQFH�� DQG� DOVR� WKH�
WUDQVSRUWDWLRQ�� SROLWLFDO�� HFRQRPLF�� FXOWXUDO� DQG� ILQDQFLDO� FHQWHU� RI� QRUWKHDVW� &KLQD�� ZLWK� D�
WRWDO� SRSXODWLRQ� RI� ����� PLOOLRQ� DW� WKH� HQG� RI� ������ 7KH� FLW\� RI� +DUELQ� HQFRPSDVVHV�
DSSUR[LPDWHO\�������NP���XUEDQ�DUHD�������NP���ZLWK�WKH�*'3�RI�����ELOOLRQ��7KH�ORFDWLRQ�
PDS�RI�+DUELQ�LV�VKRZQ�LQ�)LJXUH�����
�

 
Figure 1: The Location Map of Harbin 

�
+DUELQ� EHORQJV� WR� WKH� WHPSHUDWH� FRQWLQHQWDO� PRQVRRQ� FOLPDWH� ]RQH�� WKH� DQQXDO� PHDQ�
WHPSHUDWXUH�RI�ZKLFK�ZDV����Υ��7KH�PHDQ� WHPSHUDWXUH�RI� WKH�FROGHVW�PRQWK�� -DQXDU\�� LV�
DSSUR[LPDWHO\� �����Υ��DQG� WKH� ORZHVW� WHPSHUDWXUH�RI� �����Υ�RFFXUUHG�RQ�-DQ���WK��������
7KH�PHDQ� WHPSHUDWXUH� RI� WKH�ZDUPHVW�PRQWK�� -XO\�� LV� DSSUR[LPDWHO\� ����Υ�� DV� VKRZQ� LQ�
)LJXUH����8VXDOO\��VXPPHU�LV�IURP�-XQH�WR�$XJXVW��LQ�ZKLFK�WKH�PHDQ�WHPSHUDWXUH�LV�KLJKHU�
WKDQ���Υ��ZLQWHU�LV�IURP�1RYHPEHU�WR�0DUFK��LQ�ZKLFK�WKH�PHDQ�WHPSHUDWXUH�LV� ORZHU�WKDQ�
�Υ��7KH�KHDWLQJ�SHULRG� LQ�+DUELQ� LV� IURP�2FWREHU� WR�$SULO��DQG�RQO\�DERXW�����GD\V� LQ� WKH�
\HDU�DUH�IURVW�IUHH��
�

�
Figure 2: Mean daily mean, maximum, and minimum air temperature in Harbin ,China 

�
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2.2 Basic data analysis 
0HWHRURORJLFDO�GDWD�IRU�+DUELQ�IURP�WKH�&KLQD�0HWHRURORJLFDO�'DWD�6KDULQJ�6HUYLFH�6\VWHP�
IURP� ����� WR� �����ZDV� XVHG� WR� VWXG\� WKH� FOLPDWH� HQYLURQPHQW� HYROXWLRQ� LQ� +DUELQ�� ZKLFK�
RIIHUV�DXWKRULWDWLYH�PHWHRURORJLFDO�GDWD� IRU�VFLHQWLILF� UHVHDUFK��7KLV�VWXG\�XVHG�WKH�DYHUDJH�
DGMDFHQW� GD\� RU� PRQWK� YDOXH� LQVWHDG� RI� XVLQJ� LQFRPSOHWH� GDWD� LQ� WKH� V\VWHP�� 7KH� PDLQ�
FOLPDWH�SDUDPHWHUV�DUH�WHPSHUDWXUH��VXQVKLQH�GXUDWLRQ��ZLQG�YHORFLW\�DQG�UHODWLYH�KXPDQLW\�
LQ�WKH����\HDUV��7HPSHUDWXUH�SDUDPHWHUV�FRQWDLQ�PHDQ�WHPSHUDWXUH��PLQLPXP�WHPSHUDWXUH�
DQG� PD[LPXP� WHPSHUDWXUH�� ZLQG� YHORFLW\� SDUDPHWHUV� FRQWDLQ� PHDQ� ZLQG� YHORFLW\� DQG�
PD[LPXP�ZLQG� YHORFLW\�� UHODWLYH� KXPDQLW\� SDUDPHWHUV� FRQWDLQ�PHDQ� UHODWLYH� KXPDQLW\� DQG�
PHDQ�SUHFLSLWDWLRQ���
�
8UEDQ� GHYHORSPHQW� FRQVWUXFWLRQ� GDWD� IURP� &KLQD� &LW\� 6WDWLVWLFDO� <HDUERRN� IURP� ����� WR�
�����ZDV�XVHG�WR�VWXG\�WKH�XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ�LQ�+DUELQ��7KH�PDLQ�LQGH[HV�DUH�
SRSXODWLRQ��XUEDQ�EXLOW�XS�DUHD��ODQG�XVH�LQWHQVLW\��JUHHQ�FRYHUDJH�UDWLR�DQG�*'3��,Q�DGGLWLRQ��
VRPH�VDWHOOLWH�LPDJH�PDSV�RI�+DUELQ�LQ�GLIIHUHQW�W\SLFDO�\HDUV�DUH�IURP�WKH�ZHEVLWH�RI�8QLWHG�
6WDWHV�*HRORJLFDO�6XUYH\��WKURXJK�ZKLFK�WKH�XUEDQ�HYROXWLRQ�LQ�UHFHQW����\HDUV�FDQ�EH�VHHQ�
FOHDUO\��
�
2.3 Correlation analysis 
%DVHG�RQ�WKH�PHWHRURORJLFDO�GDWD�DQG�XUEDQ�GHYHORSPHQW�GDWD�LQ�WKH����\HDUV�RI�+DUELQ��WKH�
3HUVRQ� FRUUHODWLRQ� DQDO\VLV� EHWZHHQ� PHWHRURORJLFDO� GDWD� DQG� XUEDQ� GHYHORSPHQW�
FRQVWUXFWLRQ� LQGH[� LV� GLVFXVVHG�� $OO� WKH� LQGH[HV� LQ� WKH� 3HUVRQ� FRUUHODWLRQ� DQDO\VLV� SDVV�
WKURXJK�WKH�WHVW�RI� LQGHSHQGHQW�� ,Q�RUGHU�WR�VKRZ�WKH�VSHFLDOW\�RI�ZLQWHU�FLWLHV�� WKH�DQDO\VLV�
SURFHVV�ZDV�SHUIRUPHG�EDVHG�RQ�WKH�GDWD�LQ�VXPPHU�DQG�ZLQWHU�UHVSHFWLYHO\��,Q�WKH�DQDO\VLV��
VXPPHU�PHWHRURORJLFDO�GDWD�LV�WKH�PHDQ�YDOXH�IURP�-XQH�WR�$XJXVW��ZLQWHU�IURP�1RYHPEHU�
WR�0DUFK���
�
3. Results 
�
3.1 Climate environment evolution 
)LJXUH� �� VKRZV� WKH� FOLPDWH� HQYLURQPHQW� HYROXWLRQ� IURP������ WR� ����� LQ�+DUELQ�� ,Q� WKH� ���
\HDUV��WKH�DQQXDO�PHDQ�WHPSHUDWXUH�ULVHV�XS����Υ��XUEDQ�KHDW�LVODQG�HIIHFW�EHJLQV�WR�FRPH�
XS��7KH�UDLVH�UDQJH�RI�PHDQ�PLQLPXP�WHPSHUDWXUH�LQ�+DUELQ�LV�PRUH�WKDQ�WKH�GHFOLQH�UDQJH�
RI� PD[LPXP� WHPSHUDWXUH� ZLWKLQ� WKH� ��� \HDUV�� ,Q� DGGLWLRQ�� WKH� WHPSHUDWXUH� FKDQJH�
FKDUDFWHULVWLFV� VKRZV� WKH� OHYHO� RI�ZDUPLQJ� LQ�ZLQWHU� LV� KLJKHU� WKDQ� WKDW� LQ� VXPPHU�� VR� WKH�
XUEDQ�KHDW� LVODQG¶V� LQIOXHQFH� RQ� XUEDQ� WHPSHUDWXUH�PDLQO\� IRFXVHV� RQ� QLJKW� DQG�ZLQWHU� LQ�
+DUELQ��
�
7KH� PHDQ� VXQVKLQH� GXUDWLRQ� LQ� +DUELQ� GURSV� \HDU� E\� \HDU�� +DUELQ� ZDV� WKH� UHJLRQ� RI�
DEXQGDQW� VRODU� HQHUJ\� UHVRXUFHV�� WKHUH�ZDV�����GD\V� LQ�ZKLFK�VXQVKLQH�GXUDWLRQ� LV�PRUH�
WKDQ� �� KRXUV>��@�� %HIRUH� WKH� \HDU� ������ WKH� DQQXDO� VXQVKLQH� GXUDWLRQ� KRXUV� DUH� ������ DQG�
DIWHU� WKDW�� WKH� QXPEHUV� DUH� DERXW� ������ZLWK� D� UHGXFWLRQ� RI� �� KRXU� SHU� GD\�� $V� WKH� XUEDQ�
GHYHORSPHQW� FRQVWUXFWLRQ� DGYDQFHV�� DLU� SROOXWDQW� FRQFHQWUDWLRQ� DQG� WRWDO� FORXG� FRYHU�
LQFUHDVHV�DQG�GLUHFW�VRODU�UDGLDWLRQ�GHFUHDVHV��VR�WKH�VXQVKLQH�GXUDWLRQ�UHGXFHV�LQ�WKH�SDVW�
���\HDUV���
�
:LQG�YHORFLW\� LQ�+DUELQ�KDV�D�VLJQLILFDQW�GHFOLQH� LQ�WKH����\HDUV��WKH�ZLQG�YHORFLW\�YDULDWLRQ�
VORSH�LV�DERXW����P�V��DQG�WKH�PHDQ�ZLQG�YHORFLW\�LV�DERXW��P�V�LQ�UHFHQW���\HDUV��7KH�GD\V�
ZLWK� VWURQJ� ZLQG� ���P�V�� LQ� ����V� DUH� ������ EXW� LQ� ����V� WKH\� DUH� RQO\� ���>�� @�� $QQXDO�
PD[LPXP�ZLQG�YHORFLW\� UHGXFHV�JUHDWO\�EHIRUH�����V��DQG�DIWHU�WKDW�� WKH�UHGXFLQJ�VSHHG� LV�
ORZHU��7KH�DQQXDO�PD[LPXP�ZLQG�YHORFLW\�VWD\V�LQ�DERXW���P�V�LQ�WKH�QHDUO\����\HDUV��ZKLFK�
LV�D�VLPLODU�UHVXOW�DV�µWKH�ZLQG�HQHUJ\�UHVRXUFH�FHQVXV¶��WKH�UHVHUYH�RI�ZLQG�HQHUJ\�UHVRXUFH�
DUH�VKULQNLQJ�LQ�PRVW�UHJLRQ�RI�&KLQD>��@��
�
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7KH�PHDQ�SUHFLSLWDWLRQ�SHDNHG�DW�WKH�\HDU������ZLWK�WKH�YDOXH�RI����PP��DQG�VLQFH�WKH�\HDU�
������WKH�YDOXH�EHJLQV�WR�UHGXFH��DQQXDO�PHDQ�SUHFLSLWDWLRQ�LV�RQO\�DERXW����PP��%HFDXVH�
RI� WKH� GHFUHDVH� RI� SUHFLSLWDWLRQ�� WKH� UHODWLYH� KXPDQLW\� VKRZV� D� GHFOLQH� LQ� WKH� ��� \HDUV� LQ�
+DUELQ��
�

�� �

�� �

�� �

� �� �
Figure 3: The climate environment evolution in the 30 years in Harbin 

�
3.2 Urban development construction 
)LJXUH� �� VKRZV� WKH� +DUELQ�PDLQ� XUEDQ� DUHD� VSDWLDO� SDWWHUQV� FKDQJH� VLWXDWLRQ� LQ� WKH� \HDU�
�����������������DQG�������8UEDQ�FRQVWUXFWLRQ� ODQG� LQ�+DUELQ� LV�H[SDQGLQJ�ZLWKLQ� WKH����
\HDUV�� HVSHFLDOO\� LQ� WKH� UHFHQW� ��� \HDUV�� 7KH�PDLQ� XUEDQ� DUHD� LQ� +DUELQ� KDV� D� VLJQLILFDQW�
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H[SDQVLRQ� WR� WKH� QRUWK� DQG� VRXWK� DORQJ� WKH� 6RQJKXD� 5LYHU�� 7DEOH� �� VKRZV� WKH� XUEDQ�
GHYHORSPHQW�FRQVWUXFWLRQ�FRQGLWLRQ�RI�+DUELQ�LQ�W\SLFDO���\HDUV��DQG�LW�KDV�D�IDVWHVW�JURZLQJ�
LQ� WKH�UHFHQW����\HDUV��XUEDQ�EXLOW�XS�DUHD� LQ������ LV� WULSOH�WKH�QXPEHU� LQ�������DQG�XUEDQ�
DUHD�LQ������LV�QHDUO\���WLPHV�DV�WKDW�LQ�������
�

����� �

����� �
Figure 4: The Urban evolution of Harbin 

�
Table1 Demographic and geographic information of Harbin 

,WHPV��<HDU� <HDU������ <HDU������� <HDU������� <HDU������ <HDU������

8UEDQ�EXLOW�XS�DUHD��NP��� ������ ������� ������� ������� ����

8UEDQ�DUHD��NP��� ���� ����� ����� ����� ���������

*UHHQ�FRYHUDJH�UDWLR����� ����� ����� ����� ������ ������

3RSXODWLRQ��0LOOLRQ�� ����� ����� ����� ����� �����

*'3��%LOOLRQ�� ����� ����� ����� ���� ����
�
3.3 Correlation analysis 
����5HVXOWV�LQ�ZLQWHU�
7DEOH���VKRZV�WKH�FRUUHODWLRQ�LQGH[�RI�PHWHRURORJLFDO�GDWD�DQG�XUEDQ�GHYHORSPHQW�LQ�+DUELQ�
LQ�ZLQWHU��)LUVW��PHDQ�PLQLPDO�WHPSHUDWXUH�KDV�QR�UHODWLRQVKLS�ZLWK�XUEDQ�GHYHORSPHQW��EXW�
PHDQ�PD[LPXP� WHPSHUDWXUH� KDV� VLJQLILFDQW� FRUUHODWLRQ�ZLWK� XUEDQ� GHYHORSPHQW� IDFWRUV� DW�
OHYHO� ����� H[FHSW� XUEDQ� H[SORLWDWLRQ�� ZKLFK� LV� VLPLODU� WR� WKH� UHVXOWV� RI� PHDQ� WHPSHUDWXUH��
/DQG�XVH� LQWHQVLW\�KDV�QR� UHODWLRQVKLS�ZLWK�DQ\� WKUHH� WHPSHUDWXUH� LQGH[HV��0HDQ�VXQVKLQH�
GXUDWLRQ� LQ�+DUELQ� LQ�ZLQWHU� LV� LQIOXHQFHG�JUHDWO\�E\�XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ�IDFWRUV�
H[FHSW�ODQG�XVH�LQWHQVLW\��0HDQ�VXQVKLQH�GXUDWLRQ�GHFOLQHV�ZLWK�XUEDQ�GHYHORSPHQW��DQG�WKH�
FRUUHODWLRQ�FRHIILFLHQW�LV�PRUH�WKDQ������0HDQ�ZLQG�YHORFLW\�KDV�D�VWURQJ�UHODWLRQVKLS�ZLWK�DOO�
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WKH�XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ� LQGH[HV�DW� OHYHO�������$FWLYH� LQIOXHQFH�ZLWK�SRSXODWLRQ��
XUEDQ�EXLOW�XS�DUHD��JUHHQ�FRYHUDJH�UDWLR�DQG�*'3��QHJDWLYH�LQIOXHQFH�ZLWK�ODQG�XVH�LQWHQVLW\��
+RZHYHU�� XUEDQ� GHYHORSPHQW� FRQVWUXFWLRQ� KDV� OLWWOH� HIIHFW� RQ� PHDQ� UHODWLYH� KXPDQLW\� LQ�
+DUELQ�LQ�ZLQWHU��
�
����5HVXOWV�LQ�VXPPHU�
7DEOH���VKRZV�WKH�FRUUHODWLRQ�LQGH[�RI�PHWHRURORJLFDO�GDWD�DQG�XUEDQ�GHYHORSPHQW�LQ�+DUELQ�
LQ� VXPPHU�� 0HDQ� PLQLPXP� WHPSHUDWXUH� KDV� UHODWLRQVKLS� ZLWK� DOO� XUEDQ� GHYHORSPHQW�
FRQVWUXFWLRQ� LQGH[HV� H[FHSW� JUHHQ� FRYHUDJH� UDWLR�� DQG� DOO� WKH� FRUUHODWLRQ� FRHIILFLHQWV� DUH�
PRUH� WKDQ� ������ +RZHYHU�� WKHUH� LV� QR� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� PHDQ�
PD[LPXP� WHPSHUDWXUH� DQG� XUEDQ�GHYHORSPHQW� FRQVWUXFWLRQ� LQGH[HV��0HDQ� WHPSHUDWXUH� LV�
LQIOXHQFHG�E\�SRSXODWLRQ��XUEDQ�EXLOW�DUHD�DQG�*'3�DW�OHYHO�������0HDQ�VXQVKLQH�GXUDWLRQ�LQ�
+DUELQ� LQ�VXPPHU�KDV�D�QHJDWLYH�UHODWLRQVKLS�ZLWK�SRSXODWLRQ�DQG�XUEDQ�EXLOW�XS�DUHD��DQG�
WKH�FRUUHODWLRQ�FRHIILFLHQWV�DUH�DERXW�������0HDQ�ZLQG�YHORFLW\�KDV�D�VWURQJ�UHODWLRQVKLS�ZLWK�
DOO�WKH�XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ�LQGH[HV�DW�OHYHO�������DFWLYH�LQIOXHQFH�ZLWK�SRSXODWLRQ��
XUEDQ�EXLOW�XS�DUHD��JUHHQ�FRYHUDJH�UDWLR�DQG�*'3��QHJDWLYH�LQIOXHQFH�ZLWK�ODQG�XVH�LQWHQVLW\��
7KH�PRUH�ODQG�XVH�LQWHQVLW\�LV��WKH�PRUH�PHDQ�ZLQG�YHORFLW\�LV��ZKLFK�KDV�WKH�VDPH�UHVXOW�DV�
WKH�FOLPDWH�FKDQJH�DQDO\VLV�LQ�WKH����\HDUV��+RZHYHU��XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ�KDV�
OLWWOH�HIIHFW�RQ�UHODWLYH�KXPDQLW\� LQ�+DUELQ� LQ�VXPPHU��ZKLFK�KDV�WKH�VDPH�UHVXOWV�DV�WKDW� LQ�
ZLQWHU��
�
)URP� WKH� FRUUHODWLRQ� DQDO\VLV� UHVXOWV� VKRZQ� DERYH�� LW� LV� FDQ� EH� VHHQ� WKDW� VRPH� FOLPDWH�
HQYLURQPHQW�HYROXWLRQ�LQGH[HV�KDYH�VWURQJ�UHODWLRQVKLS�ZLWK�XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ�
LQGH[HV�H[FHSW� ODQG�XVH� LQWHQVLW\� LQ�+DUELQ�ZKLFK� LV� RQO\� UHODWHG� WR�PHDQ�ZLQG� YHORFLW\� LQ�
ERWK�VHDVRQV��/DQG�XVH�LQWHQVLW\�FKDQJHV�ZLWK�WKH�XUEDQ�PDVWHU�SODQQLQJ�XSGDWHV��/DQG�XVH�
LQWHQVLW\�LV�WKH�UDWLR�RI�XUEDQ�FRQVWUXFWLRQ�DUHD�DQG�XUEDQ�DGPLQLVWUDWLYH�DUHD��,Q�RQH�XUEDQ�
PDVWHU� SODQQLQJ� F\FOH�� WKHUH� LV� OLWWOH� FKDQJH� LQ� XUEDQ� DGPLQLVWUDWLYH� DUHD�� KRZHYHU� XUEDQ�
FRQVWUXFWLRQ� DUHD� FKDQJHV� LUUHJXODUO\� VRPH� WLPH�� 7KHUHIRUH�� ODQG� XVH� LQWHQVLW\� LQ� GLIIHUHQW�
\HDUV�DQG�XUEDQ�PDVWHU�F\FOHV�FDQ�EH�VLPLODU��ZKLFK�LQ�LQGLYLGXDO�\HDUV�PD\EH�HYHQ�VPDOOHU�
WKDQ� WKH� ODVW� \HDU�� $V� D� FRQVHTXHQFH�� ODQG� XVH� LQWHQVLW\� LV� DQ� LQGH[� KDV� OLWWOH� HIIHFW� RQ�
FOLPDWH�HQYLURQPHQW�IDFWRUV���
�
)RU�VKRZLQJ�WKH�VSHFLDOW\�LQ�ZLQWHU�FLWLHV��WKHUH�DUH�VRPH�FHUWDLQ�UXOHV�LQ�ZLQWHU�DQG�VXPPHU�
UHVSHFWLYHO\��
�
)LUVW�� IRU� ZLQWHU� FLWLHV� LQ� VHYHUH� FROG� DUHD�� WKHUH� LV� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� XUEDQ�
GHYHORSPHQW� FRQVWUXFWLRQ¶V� LQIOXHQFH� RQ� VXPPHU� DQG� ZLQWHU� WHPSHUDWXUH�� 0HDQ� DQG�
PD[LPXP� WHPSHUDWXUH� DUH� WKH� PDLQ� DVSHFWV� WKDW� XUEDQ� GHYHORSPHQW� FRQVWUXFWLRQ� DIIHFW�
WHPSHUDWXUH�LQ�ZLQWHU��EXW�PHDQ�DQG�PLQLPXP�WHPSHUDWXUH�DUH�WKH�PDLQ�LQIOXHQFHG�REMHFWV�
LQ�VXPPHU��%DVHG�RQ�WKH�UHVXOWV�PHQWLRQHG�DERYH�� LW� LV�FDQ�EH�VHHQ�WKDW�DV�WKH�FLW\�JURZV��
PD[LPXP� WHPSHUDWXUH� LQ� ZLQWHU� LV� GHFUHDVLQJ� DQG� PLQLPXP� WHPSHUDWXUH� LQ� VXPPHU� LQ�
LQFUHDVLQJ��IXUWKHUPRUH��DQG�DOPRVW�DOO� WKH�FRUUHODWLRQ�FRHIILFLHQWV�DUH�PRUH�WKDQ������ZKLFK�
VKRZV�D�VWURQJ� UHODWLRQVKLS��8UEDQ�GHYHORSPHQW� FRQVWUXFWLRQ� LQ�+DUELQ�KDV�DQ� LUUHYHUVLEOH�
LQIOXHQFH�RQ�XUEDQ�KHDWLQJ�LVODQG�HIIHFW��
�
6HFRQG��PHDQ�VXQVKLQH�GXUDWLRQ�LQ�+DUELQ�GHFOLQHV�ZLWK�XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ�LQ�
ERWK� VXPPHU� DQG� ZLQWHU�� ZKLFK� YDOLGDWHV� LQFUHDVLQJ� XUEDQ� KHDWLQJ� LVODQG� HIIHFW� LQ� +DUELQ�
DJJUDYDWHV� DLU� SROOXWLRQ� DQG� WRWDO� FORXG� FRYHU�� DV� ZHOO� DV� LWV� QHJDWLYH� HIIHFW� RQ� XUEDQ�
VXQVKLQH� HQYLURQPHQW�� ,Q� DGGLWLRQ�� JUHHQ� FRYHUDJH� UDWLR� DQG� *'3� LV� UHODWHG� WR� VXQVKLQH�
GXUDWLRQ�RQO\� LQ�ZLQWHU��ZKLFK� LQGLFDWHV�FROG�ZHDWKHU�PDNH�XUEDQ�JUHHQ� ODQG�KDYH�GLIIHUHQW�
HIIHFWV�RQ�VXQVKLQH�GXUDWLRQ���
�
7KLUG�� HYHQ� WKRXJK� WKH� WUHQG�RI�PHDQ� UHODWLYH�KXPDQLW\� LQ�+DUELQ�RI� ��� \HDUV� LV�GHFOLQLQJ��
DQG�GU\�LVODQG�HIIHFW�H[LVWV��XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ�KDV�D�OLWWOH�LQIOXHQFH�RQ�UHODWLYH�
KXPDQLW\��QR�VLJQLILFDQW�GLIIHUHQFH��7KHUHIRUH��LW�LV�GHGXFHG�WKDW�XUEDQ�UHODWLYH�KXPDQLW\�KDV�
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PXFK� PRUH� UHODWLRQVKLS� ZLWK� XQGHUO\LQJ� VXUIDFH� SDWWHUQV� DQG� VWUXFWXUH�� 7KH� PDLQ�
SUHFLSLWDWLRQ�SDWWHUQ�LQ�ZLQWHU�LV�VQRZLQJ��VR�WKH�PHDQ�UHODWLYH�KXPDQLW\�LQ�IRXU�ZLQWHU�PRQWKV�
DUH�VLPLODU�WR�HDFK�RWKHU��
�
$W� ODVW��*UHHQ�FRYHUDJH�UDWLR�KDV�PXFK�PRUH�LQIOXHQFH�RQ�ZLQWHU�WKDQ�WKDW� LQ�VXPPHU��DQG�
WKDW�PD\EH�FDXVHG�E\�WKH�FROG�ZHDWKHU��ZKLFK�FDXVHG�ELJ�GLIIHUHQFH�LQ�YHJHWDWLRQ�IRUPV�DQG�
SDWWHUQV�LQ�ZLQWHU�FRPSDUHG�WR�VXPPHU��,Q�DGGLWLRQ��FRPSDUHG�ZLWK�RWKHU�FOLPDWH�SDUDPHWHUV��
JUHHQ�FRYHUDJH�UDWLR�KDV�WKH�FORVHVW�UHODWLRQVKLS�ZLWK�ZLQG�YHORFLW\�LQ�+DUELQ�LQ�ERWK�VXPPHU�
DQG�ZLQWHU��7KH� FRUUHODWLRQ� FRHIILFLHQWV� DUH�PRUH� WKDQ� ����� DQG� WKH� VLJQLILFDQFHV� DUH� DOO� DW�
OHYHO��������
�

Table 2: Correlation index of meteorological data and urban development in Harbin in winter 
0HWHRURORJLFDO�GDWD��

8UEDQ�GHYHORSPHQW�IDFWRUV� 3RSXODWLRQ� XUEDQ�EXLOW�
XS�DUHD�

/DQG�XVH�
LQWHQVLW\�

*UHHQ�
FRYHUDJH�UDWLR� *'3�

0HDQ�PLQLPXP�
WHPSHUDWXUH�

3HUVRQ� ������ ������ ������� ������� ������
6LJ�� ����� ����� ����� ����� �����

0HDQ�PD[LPXP�
WHPSHUDWXUH�

3HUVRQ� ������� ������ ������ ������� ������
6LJ�� ����� ����� ����� ����� �����

0HDQ�
WHPSHUDWXUH�

3HUVRQ� ������� ������� ������ ������� ������
6LJ�� ����� ����� ����� ����� �����

0HDQ�VXQVKLQH�
GXUDWLRQ�

3HUVRQ� ������� ������� ������ ������� ������
6LJ�� ����� ����� ����� ������ �����

0HDQ�ZLQG�
YHORFLW\�

3HUVRQ� ������� ������� ������ ������� ������
6LJ�� ����� ����� ����� ����� �����

0HDQ�UHODWHG�
KXPDQLW\�

3HUVRQ� ������ ������ ������� ������ ������
6LJ�� ����� ����� ����� ����� �����

�6LJQLILFDQFH�DW������OHYHO����6LJQLILFDQFH�DW������OHYHO�
�

Table 3: Correlation index of meteorological data and urban development in Harbin in summer 
0HWHRURORJLFDO�GDWD��

8UEDQ�GHYHORSPHQW�IDFWRUV� 3RSXODWLRQ� XUEDQ�EXLOW�
XS�DUHD�

/DQG�XVH�
LQWHQVLW\�

*UHHQ�
FRYHUDJH�UDWLR� *'3�

0HDQ�PLQLPXP�
WHPSHUDWXUH�

3HUVRQ� ������ ������ ������� ������ ������
6LJ�� ����� ����� ����� ����� �����

0HDQ�PD[LPXP�
WHPSHUDWXUH�

3HUVRQ� ������ ������ ������� ������ �����
6LJ�� ���� ����� ����� ����� �����

0HDQ�
WHPSHUDWXUH�

3HUVRQ� ������ ������ ������� ������ �������
6LJ�� ����� ����� ����� ����� �����

0HDQ�VXQVKLQH�
GXUDWLRQ�

3HUVRQ� ������� ������� ������ ������� �������
6LJ�� ����� ����� ����� ����� �����

0HDQ�ZLQG�
YHORFLW\�

3HUVRQ� ������� ������� ������ ������� �������
6LJ�� ����� ����� ����� ����� �����

0HDQ�UHODWHG�
KXPDQLW\�

3HUVRQ� ������� ������� ������ ������� �������
6LJ�� ����� ����� ����� ����� ����

�6LJQLILFDQFH�DW������OHYHO����6LJQLILFDQFH�DW������OHYHO�
�
4.  Discussion 
�
4.1 Implications for urban planning and design 
3UHYLRXV� VWXGLHV� IRXQG� WKDW� XUEDQ� SODQQLQJ� DQG� GHVLJQ� KDV� FORVH� UHODWLRQVKLS� ZLWK� XUEDQ�
GHYHORSPHQW�FRQVWUXFWLRQ��+RZHYHU��LQ�GLIIHUHQW�FRXQWULHV�DQG�FOLPDWH�UHJLRQ��WKH�FRUUHODWLRQ�
DQDO\VLV� UHVXOWV� NLQGV� DUH� WRWDOO\� GLIIHUHQW�� %DVHG� RQ� WKH� DQDO\VLV� UHVXOWV� LQ� +DUELQ� DERYH��
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SRSXODWLRQ� DQG� XUEDQ� EXLOW�XS� DUHD� DUH� WKH� PRVW� LPSRUWDQW� LQIOXHQFLQJ� IDFWRUV� RQ� FOLPDWH�
FKDQJH��WKXV�IRU�FLWLHV�LQ�VHYHUH�FROG�DUHD��SURSHU�XUEDQ�VFDOH�FRQWUROOLQJ�DQG�FRPSDFW�XUEDQ�
IRUP� EXLOGLQJ� DUH� DYDLODEOH� DSSURDFK� WR�PLWLJDWH� WKH� FOLPDWH� FKDQJH�� )RU� FRQWUROOLQJ� XUEDQ�
VFDOH�� DSSURSULDWH� SRSXODWLRQ� VL]H� DQG� HQYLURQPHQW� FDSDFLW\� DUH� WKH� PDLQ� PHWKRGV�� )RU�
EXLOGLQJ�SURSHU�FRPSDFW�XUEDQ�IRUP��RSWLPL]LQJ�ODQG�XVLQJ�VWUXFWXUH��VORZLQJ�GRZQ�WKH�VSHHG�
RI� XUEDQ� FRQVWUXFWLRQ� ODQG� H[SDQVLRQ�� SURSHU� PXOWL�IXQFWLRQDO� XUEDQ� ODQG� FRPSOH[� DUH� WKH�
PDLQ�PHWKRGV��(YHQ�WKRXJK�WKHVH�VWUDWHJLHV�DUH�DOVR�VXLWDEOH�WR�FLWLHV�LQ�RWKHU�FOLPDWLF�]RQH��
LW� LV� PXFK� PRUH� PHDQLQJIXO� WR� ZLQWHU� FLWLHV�� ZKLFK� FDQ� VORZ� GRZQ� WKH� VSHHG� RI� FOLPDWH�
FKDQJH��PHDQZKLOH�UHGXFH�WKH�SUREOHP�RI�XUEDQ�WUDIILF�DQG�HQHUJ\�FRQVXPSWLRQ�PXFK�PRUH�
HIIHFWLYHO\��
�
$FFRUGLQJ�WR�WKH�UHVXOWV��IRU�RSWLPL]LQJ�WHPSHUDWXUH�FRQGLWLRQV�LQ�ZLQWHU�FLWLHV��GHFUHDVLQJ�WKH�
PLQLPXP�DQG�PHDQ�WHPSHUDWXUH�LQ�VXPPHU��PHDQZKLOH�LQFUHDVLQJ�WKH�PD[LPXP�DQG�PHDQ�
WHPSHUDWXUH� LQ� ZLQWHU� E\� WDNLQJ� VRPH� PHDVXUHV� RQ� XUEDQ� GHYHORSPHQW� FRQVWUXFWLRQ� DUH�
DYDLODEOH�� EHFDXVH� LW� KDV� RSSRVLWH� HIIHFW� RQ� WKH� WZR� VHDVRQV�� )RU� RSWLPL]LQJ� VXQVKLQH�
GXUDWLRQ� DQG� ZLQG� YHORFLW\� FRQGLWLRQV� LQ� ZLQWHU� FLWLHV�� WDNLQJ� WKH� VDPH�PHDVXUH� RQ� XUEDQ�
GHYHORSPHQW�FRQVWUXFWLRQ�ZRXOG�KDV�WKH�VDPH�HIIHFW�RQ�WKH�WZR�VHDVRQV��7KHUHIRUH��IXUWKHU�
XUEDQ�SODQQLQJ�SROLF\�DQG�VWUDWHJLHV�QHHG�WR�SD\�DWWHQWLRQ�WR�WKH�GLIIHUHQFH�LQ�VXPPHU�DQG�
ZLQWHU��
�
+RZHYHU��XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ�LV�QRW�WKH�RQO\�FULWHULRQ�DIIHFWLQJ�FOLPDWH�LQ�FLWLHV��
2WKHU� IDFWRUV� VXFK� DV� SHRSOH¶V� EHKDYLRU�� HQHUJ\� FRQVXPSWLRQ�� HYHQ� WKH�PRYHPHQW� RI� WKH�
HDUWK� DQG� WKH� IRUFH� IURP� WKH� XQLYHUVH� VSDFH� DUH� DOVR� NH\� SRLQWV>��@�� VR� WKHUH� DUH� ORWV� RI�
PHDVXUHV�FDQ�EH�WDNHQ�WR�PLWLJDWH�WKH�FOLPDWH�FKDQJH�LQ�ZLQWHU�FLWLHV��6RPH�H[SHUWV�VXJJHVW�
PDNH� WKH� XUEDQ� FOLPDWLF� PDS� WR� JXLGH� WKH� XUEDQ� SODQQLQJ� SUDFWLFHV� LQ� GLIIHUHQW� VHDVRQV� DQG�
XUEDQ�VFDOH�� LQ�RUGHU� WR�HDVH� WKH�FRQIOLFW�EHWZHHQ�XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ�DQG�FOLPDWH�
FKDQJHV�PRUH�LQWXLWLYHO\>��@>��@��
�
,Q�DGGLWLRQ��IRU�FLWLHV�LQ�VHYHUH�FROG�DUHD��DW�WKH�VDPH�WLPH�RI�PLWLJDWLQJ�WKH�FOLPDWH�FKDQJH��
DGDSWLQJ� UHJLRQDO� FOLPDWH� FRQGLWLRQ� DQG� LPSURYLQJ� ORFDO�PLFURFOLPDWH� HQYLURQPHQW� DUH� DOVR�
H[WUHPHO\� LPSRUWDQW> �� @�� DV� ZHOO� DV� VWXG\LQJ� WKH� UHODWLRQVKLS� EHWZHHQ� WKHP� DQG� XUEDQ�
GHYHORSPHQW�FRQVWUXFWLRQ�LQ�GLIIHUHQW�XUEDQ�VFDOH��WKURXJK�ZKLFK�ZRXOG�HQKDQFLQJ�WKH�HQWLUH�
XUEDQ�FOLPDWH� DGDSWLRQ� IRU�ZLQWHU� FLWLHV>��@�� 7KHVH�VKRXOG�EH� WDNHQ� LQWR�GHHS�FRQVLGHUDWLRQ� LQ�
IXWXUH�GHVLJQ�DQG�SROLF\���
�
4.2 Limitations of the study 
7KHUH� DUH� DOVR� VRPH� OLPLWDWLRQV� LQ� WKLV� VWXG\�� 7KHUH� DUH� RQO\� ILYH� XUEDQ� GHYHORSPHQW�
FRQVWUXFWLRQ� LQGH[HV�GLVFXVVHG� LQ�WKLV�VWXG\��VRPH�RWKHU� LQGH[HV�PD\�DOVR�DIIHFW�FOLPDWH�D�
ORW�� ,Q�DGGLWLRQ�� FRPSDUHG�ZLWK� WKH�PHWHRURORJLFDO� GDWD� IURP� UHODWHG�RIILFLDO�ZHEVLWH�� LQ� VLWX�
PHDVXUHPHQW� LQ� VRPH� W\SLFDO� XUEDQ� DUHD� PD\� UHIOHFW� PXFK� PRUH� UHDO� SUREOHPV�� ZKLFK�
VKRXOG�EH�FRPELQHG�ZLWK�WKH�RIILFLDO�GDWD�LQ�WKH�VWXG\��)XUWKHUPRUH��IRU�ZLQWHU�FLWLHV��WKHUH�LV�
D� SDUWLFXODU� SHULRG� LQ� WKH�ZKROH� \HDU�PDUJLQDO� VHDVRQ��ZKLFK�DUH� WKH�SHULRGV�EHWZHHQ�ZLQWHU�
DQG�VSULQJ��IDOO�DQG�ZLQWHU>��@��,Q�VXQQ\�GD\V�ZLWKRXW�FROG�ZLQG��D�ORW�RI�SHRSOH�JR�RXW�IRU�RXWGRRU�
DFWLYLWLHV�LQ�PDUJLQDO�VHDVRQV��VR�WKH�XUEDQ�FOLPDWH�UHVHDUFK�LQ�PDUJLQDO�VHDVRQ�LV�DOVR�H[WUHPHO\�
LPSRUWDQW�WR�ZLQWHU�FLWLHV��
�
,Q� IXUWKHU� VWXGLHV�� WKH� FRUUHODWLRQ� UHODWLRQVKLS� EHWZHHQ� FOLPDWH� FKDQJH� DQG� XUEDQ�
GHYHORSPHQW�FRQVWUXFWLRQ� LQ�ZLQWHU�FLWLHV�QHHG�WR�EH�TXDQWLILHG�E\�VWXGLHV�ZLWK�PRUH�GHSWK��
7KURXJK� PRUH� SUHFLVH� FDOFXODWLRQ� DQG� VLPXODWLRQ� UHVXOWV�� LW� LV� XVHIXO� WR� WKH� FXOWLYDWLRQ� RI�
HQYLURQPHQWDO�XUEDQ�SROLF\�LQ�ZLQWHU�FLWLHV���
�
5. Conclusion 
�
%DVHG� RQ� WKH� PHWHRURORJLFDO� GDWD� DQG� XUEDQ� GHYHORSPHQW� FRQVWUXFWLRQ� GDWD�� WKLV� VWXG\�
FRQFOXGHV� WKDW�FOLPDWH�FKDQJH�DQG�XUEDQ�GHYHORSPHQW�FRQVWUXFWLRQ�FKDQJH�D� ORW�ZLWKLQ����
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Study on Residential Design and Renovation Planning of Villages 
in Forest Areas of Severe Cold Region Based on Resilience 

Theory 
LI Han, Harbin Institute of Technology, China 

FU Benchen, Harbin Institute of Technology, China 

Abstracts: With resilience concepts is increasingly expanded in urban planning and 
architectural design industry under global climate change, renovation planning and 
residential design of the resilient village gradually show the key significance in rural areas, as 
important as urban field. In addition, development of the resilient village has been subject to 
many restrictions and security risks, especially in forest areas of severe cold region in China, 
due to the special climatic and ecological characters. In this context, the paper mainly focus 
on the connotation, characteristics, systematization and application of the resilient village in 
forest areas of severe cold region, through theoretical research, field research, system 
modeling and empirical research, based on resilience concepts. From 
the overall perspective, the paper aims to promote the process of resilient renovation 
planning and residential design in special climatic and ecological areas, through systematic 
research of the resilient village, in order to deal with climate change and other adverse 
factors 
Keyword: Resilience concepts; forest areas of severe cold regions;  the resilient village; 
stability landscapes; renovation planning and residential design 

1. Introduction 

In recent years, more and more researchers in China start to focus on researching the 
corresponding design strategies to deal with the impact of climate change, and pay great 
attention to renovation planning and residential design under special climate and ecological 
conditions. However, villages in the vast forest areas of northeastern China have been 
neglected by these researchers for a long time, which is the main component of the forest 
area compared to the cities. At present, the planning and residential design of these villages 
are lagging behind, due to the particularity of its climate, ecological environment, social 
economy and other factors. The problems of the forest villages mainly center on the 
settlement structure, energy utilization, building materials selection and ecological regulation. 
Furthermore, cause of the large amount and individual small scale, most of the forest villages 
scattering in the vast forest areas are more vulnerable to climate change and interdependent 
with the surrounding forest ecosystems. In order to change this situation, it is necessary to 
introduce resilience concepts in village renovation planning and residential design 

5HVLOLHQFH�LV�GHILQHG�DV�³WKH�DELOLW\�RI�D�V\VWHP�RU�RUJDQL]DWLRQ�WR�ZLWKVWDQG�DQG�UHFRYHU�
IURP�DGYHUVLW\´��+ROOLQJ��������$�UHVLOLHQW�RUJDQL]DWLRQ�LV�RQH�WKat is still able to achieve its 
core objectives in the face of adversity through a combination of measures. Resilience 
concepts is composed of four dimensions: latitude, resistance, precariousness and panarchy, 
with adaptive cycles, cross-scale effects and transformability (Brian Walker 2004).  As 
resilience concepts is widely applied to urban and regional planning field, the concept of 
resilient city has been gradually accepted, which is known as the capacity to absorb external 
disturbances and maintain the primary features, structure and key functions of urban or 
urban systems (Resilience Alliance 2007). Meanwhile, it has been defined that rural 
resilience is a new development concept (Heijman 2007). The idea of combining resilience 
concepts with village panning has also sprouted. For example, there are research on the 
analysis of rural community resilience (Skerratt 2013),  the components of rural resilience 
(Buikstra 2010), the resilience capacity to a developmental shock (Daisaku 2013), and 
spatial and productive development of coastal resilience (Diego 2014), However, there is 
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currently a lack of systematic and empirical research focusing on the resilient village under 
special climate and ecological conditions, and cross-branch resilient research that combine 
village planning with architectural design. 

Therefore, from theoretical and practical perspectives, the paper mainly focuses on 
renovation planning and residence design of the resilient village in forest areas of severe 
cold regions in China, based on resilience concepts, in order to deal with climate change, 
improve integrated adaptability and promote sustainable development. During the research 
process, the regional characteristics are highlighted, such as special climate and natural 
resources. Simultaneously, the organic integration of village planning and residential design 
is emphasized, in order to form a more systematic and interconnected resilient system. 

2. Field Research 

With case-based reasoning (Aamodt 1994), several typical villages were investigated through field 
research, and outstanding issues were summarized as original database for modeling.  
Specifically based on the research requirement, 10 villages were selected and field surveyed with 
representative characteristics in terms of scale, age, development and planning, which locates in 
forest areas of severe cold regions in Northeastern China (Figure 1-3).  

 

 
Figure.2 On-site interview 
(Source: Author). 

 
Figure.1 Research ranges and village location on a national scale 
(Source: Author).  

Figure.3 Field mapping 
(Source: Author). 

In each village, one relatively typical house was selected for detailed surveys, which are 
mapped and evaluated to analyze plan area, construction status, and average daily energy 
consumption. Based on the results, basic information and current situation of the villages and 
residences were compared and analyzed (Table 1, Figure 4-7). 
 

  
Figure.4 Comparison of village land area (Source: 
Author). 

Figure.5 Comparison of village population 
(Source: Author). 
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Figure.6 Comparison of typical residential area 
(Source: Author). 

Figure.7 Comparison of average daily energy 
consumption of typical residence in January 
(Source: Author). 

Table.1 Basic information of typical villages and residence (Source: Author).

By analyzing and summarizing the results of field research, many current problems was 
found in villages of forest areas in severe cold region. Main outstanding issues include the 
following four aspects: 

)LUVWO\��LQ�WKH�VRFLDO�DVSHFW��WKH�SUREOHP�RI�³RYHU-GLOXWLRQ´�LV�VHULRXVˈ which was caused
by the loss of population and the vacancy of land. With the development of urbanization, the 
number of residents in the village has continued to decrease, while land wastage and 
inefficient use have been increasingly severe. To remedy this kind of problem, it is necessary 
to reconstruct rural areas in a timely manner, however, which is in contradiction with the 
current urbanization policy pursued by the local government. The gaps between the existing 
problems and policy preferences poses a great threat to village resilience ability.  

Secondly, in the economic aspect, the industrial structure and development model of the 
villages are relatively rigid. In recent years, as the transformation of traditional centralized 
forestry management in China, many villages in forest areas have lost their economic status, 
with external attractiveness declined. At present, the villages are still dominated by traditional 
planting industries without rational occupational guidance to the residents. Therefore, the 
local industrial structure needs to be adjusted and diversified.  

Thirdly, in the ecological aspect, there is a lack of reasonable forest protection plan and 
special disaster prevention plan. As most villages in forest areas of severe cold areas are 
located in the mountainous area, the villages are faced with more disaster challenges 
compared to other natural areas in China. These challenges, such as winter cold waves, 
forest fires, and landslides, have posed great security risks for many villages. Otherwise, the 
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existing protection mechanism of forest resources is not sound enough, and the relationship 
between the villages and the forest is lacking of balance and symbiosis 

)RXUWKO\�� LQ� WKH� WHFKQRORJLF� DVSHFW�� WKH� YLOODJH¶V� PXQLFLSDO� IDFLOLWLHV� DQG� EXLOGLQJ 
technology are relatively backward. Most villages are lacking in centralized drainage 
facilities, centralized heating facilities and standby electric generation system. In addition, as 
the main type of architecture in the villages, residence is generally faced with a series of 
problems from function design to construction technology, such as unreasonable functional 
layout, non-recyclable materials, and high energy consumption in winter. 

3. System Modeling 

3.1 Conception of the Resilient Village  
Based on the results of previous investigation and analysis, it is very urgent to carry out 
resilient village renovation planning for villages in forest areas of severe cold regions, which 
is an active, nonlinear and complex process. The concept of resilience has important 
implications for village renovation, which reveals that villages, as an important part of the 
social-ecosystem, also have resilient characteristics, such as complexity, precariousness and 
adjustability within certain limits. Through various methods, the resilience concept will play a 
positive role in promoting village renovation 

Compared with other villages in China, the area and population of villages in forest 
areas of severe cold regions are relatively small. Therefore, in the process of village 
renovation, the resilience of individual residential units is superimposed, which will form a 
great synergy in the residential settlement and directly influence the construction of resilience 
villages. Thus the resilient village construction requires the integration of residence, village 
and surrounding environment. 
3.2 Space-time Characteristics of the Resilient Village  
In terms of basic characteristics, the resilient village includes redundancy, flexibility, 
learning capacity and restructuring capacity (Figure.8).  

In terms of spatial situation, the spatial form of the resilient village is dynamic with the 
resilient capacity. Resistance and precariousness are a set of opposition factors, and the 
degree of dispersion is determined by the resilient capacity. Thus the spatial situation model 
of the resilient village is similar to a dynamic cylinder, the section of which expands or 
contracts with the size of resilient capacity, and the height expands with the influence of 
social, economic, ecological and technological factors (Figure.9).  

In terms of time series, precariousness and resistance of the resilient village system 
interact with each other over time, and the result determines the resilient capacity of a 
village.  If the resilient capacity gets larger, the system is still in the original stable landscape, 
or towards a higher level. If the resilient capacity gets smaller, and the threshold also 
reaches the maximum, then the village will go beyond the threshold into another kind of 
stable village, or fall into a temporary system collapse (Figure.10).  

 
 

Figure.8 Fundamental characteristics of resilience village 
(Source: Author, derived from Surjan 2001). 

Figure.9 Spatial situation model of the resilient 
village (Source: Author). 
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Figure.10 The time series model of the 
resilient village (Source: Author, derived 
from Wilhelm 2012). 

Figure.11 Stability landscapes on the resilient village system 
(Source: Author, derived from Wilhelm 2012) 

3.3 The System Model of Rural Resilient Capacity  
According to the research progress of, resilience concepts, Basin Model (Walker 2006) can 
describe the properties of restorative force in a vivid and accurate way, which includes state 
space, basin of attraction and stability landscapes. Among them, stability landscapes 
presents four primary elements that construct the resilience concepts, which are altitude, 
resistance, precariousness and the distance from the system to the threshold (Figure.11).  

Figure.12   Index system of the resilient capacity for villages in forest areas of severe cold region 
(Source: Author). 
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Based on stability landscapes, the rural resilient capacity system has the characteristics 
of openness, complexity and dynamics, which constructs the basic rudiments of the resilient 
village. By Delphi method, the impact factors are accurately screened. Then, through Set 
Pair Analysis (Jingzhong 2004), the active and passive effects of impact factors on the 
system are calculated in detail. Furthermore, the index system of the rural resilient capacity 
was constructed to support the village renovation in forest areas of severe cold region, 
including four sub-systems, including society, economy, ecology and technology, and 50 
impact factors (Figure 12). According to different action properties, the impact factors are 
divided into two categories: precariousness and resistance,   forming a dynamic balance of 
the rural resilient capacity. 

4. Empirical Research 

Empirical Research is a practice of relevance combining engineering practice with planning 
theory (Benbasat 1999). Based on the previous research, Shanhe Village was selected for 
empirical research, for renovation planning and residential design. Shanhe Village is located 
in in the forest areas of Daxingan Mountain, belonging to Pingshan town, Archen City, 
Heilongjiang Province. After the disintegration of traditional centralized forestry management 
in China, Shanhe Village has been faced with slow economic development, while the 
industry of which has been dominated by traditional agriculture and aquaculture for these 
years. Compared with the surrounding villages, Shanhe Village has certain typical 
characteristics, with a wide range of urgent problems to be solved. 
4.1 Renovation Planning of the Resilient Village  
According to the specific situation of Shanhe Village, comprehensive renovation planning 
was conducted (Figure 13-16), including the following four aspects: 

In the social aspect, the information feedback mechanism should be established so that 
the system can have good information circulation and self-adjustment ability. At the same 
time, intergenerational assistance at the community level should be promoted to develop 
social networks and community leadership. In addition, overlap land use should is allowed, to 
activate diversified living and production modes. Furthermore, residents are encouraged to 
participate in the planning work, to reflect their living needs and creative ideas. 

In the economic aspect, the development of diversified economic modularity is 
encouraged to enhance the innovation and utilization of featured resources, reducing 
economic risk. A modern timber processing factory is planned to replace the original quarry, 
in order to end the traditional crude exploitation of natural resources and make refined and 
sustainable utilization of the commercial timber resources. With the theme of featured village 
experience, the local tourism industry chain is carried out, including guest service facilities, 
planting experience farm and a forest sightseeing route. 

In the ecological aspect, the ecological service system should be constructed to realize 
the management and evaluation of local environment. To protect the forest, it is necessary to 
take fire prevention as the first priority, with popularizing fire prevention knowledge and 
establishing inspection system. The natural stream around the village should be reasonably 
protected and moderately exploited. In addition, aquaculture ponds can be set up with the 
topography, to mitigate the risk of rainstorm in combination. 

In the technologic aspect, the plan advocates the application of technological innovation 
and supports the integration and utilization of efficient technologies. To achieve this goal, 
emphasis is placed on the renovation of energy-saving technology in residence, in order to 
reduce energy consumption in winter and improve indoor thermal comfort. At the same time, 
improving the municipal management network has been placed in an important position, 
including setting up centralized drainage and wastewater treatment facilities. In addition, it is 
also necessary to carry out technical transformation of central heating facilities.  

Up to now, the renovation plan of the resilient village has been partially completed with 
initial results, due to the active support of local governments and residents (Figure 17). A 
series of hydrophilic facilities has been built including the dike, platform and bridge, forming 
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an important hydrophilic landscape node. Rare tree species have been recorded and 
protected, while natural streams nearby has been cleaned to maximize ecological 
authenticity. The residential square has been built to hold large-scale activities. The forest 
sightseeing project have been carried out, along with cultivation experience fields, tourist 
center, tourist hotel and restaurant. In general, the positive function of the resilient village has 
been beginning to emerge, which has shown certain demonstration effect to the surrounding 
areas. 

  
Figure.13 Overall planning (Source: Author). Figure.14 Resilient function partiton  (Source: Author). 

  
Figure.15 Resilient traffic planning (Source: Author). Figure.16 Resilient landscape structure (Source: Author). 

    
(a) (b) (c) (d) 

    
(e) (f) (g) (h) 

    
(i) (j) (k) (l) 

Figure.17 Present condition of Shanhe Village after the latest phase of village renovation: the river 
bank construction (a); the small dam construction (b); the low bridge construction (c); rare tree 
species statistics (d); natural river cleaning project (e); street facilities improvement (f); resident 
square construction (g); square seat setting (h); landscape corridor setting (i); farming experience 
fields  development (j); tourist  center and hotel construction (k); tourist  center and hotel construction 
(k); tourist restaurant construction  (k) (Source: Author). 
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4.2 Residential Design of the Resident Village  
A demonstration residence has been built in the Shanhe Village. In the process of design, 
construction and application, enhancing resilient capability is always being an important 
content, which is mainly embodied in the following stages: 

In the functional design phase, the functional pattern of demonstration residence can be 
converted from the fourfold mode to the double mode or the single mode, based on the 
diverse family structure and dynamic residential pattern of the residents (Figure 18). 

In the structural design stage, a variety of environmental protection materials and energy 
saving technologies are integrated to construct the structural system. Among them, timber is 
selected as the main material, to found the prefabricated light-wood structure system. The 
new EPS module insulation system is selected to realize the integrated construction of 
insulation, structure and template. The electric geothermal heating system is chosen as the 
heating system to reduce heating energy consumption in winter (Figure 19). 

In the construction organization stage, the construction process consists of three main 
stages. The construction organization mainly focuses on promoting of building techniques 
and generalizing of the self-construction model. The self-construction model encourages the 
local government to be responsible for the organization and promotion, professionals for 
leading technical support, and residents for participating in construction of their own accord. 
Finally, it took about 4 months to complete the residential construction (Figure 20). 

 
 

Figure.18 The residential pattern conversion 
 (Source: Author). 

Figure.19 The prefabricated light-wood 
structure system (Source: Author). 

 
Figure.20 The construction process of demonstration residence (Source: Author). 

In the testing stage, one traditional residential house in the same village was selected for 
comparison. During a seven-day testing in January which is the coldest month of the year, 
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the room temperature and energy consumption were analyzed and compared of the 
demonstration residence and comparative residence. It is found that the average 
temperature and thermal stability of the demonstration residence are better than those of the 
contrast residence (Figure 21). Otherwise, it is confirmed that the energy consumption of the 
demonstration residence is less than that of the comparison residence, with the total average 
energy-saving ratio being 35.8% (Figure 22). 

  
Figure.21 Comparison of average Indoor and 
outdoor temperature (Source: Author). 

Figure.22 Comparison of daily energy 
consumption (Source: Author). 

5. Discussion and Improvement 

Based on the serial process of theoretical research, field investigation, systematic modeling 
and empirical research, this paper makes a relatively systematic study on the resilient village 
in forest areas of severe cold regions. The period of empirical research is relatively long, and 
the procedures are relatively complex and dynamic, according to the construction situation.  
So far, part of the village renovation plan has been completed, and the demonstration 
residence has been basically completed. Although there are still some disadvantages, the 
positive impact of the empirical project to Shanhe Village cannot be ignored, especially in 
aspects of society, economy, ecology and technology, which has promoted the resilience 
concept to the surrounding area as a demonstration. 

By comparing the results of the empirical research with the system model of the resilient 
village, it is found that the resilient village system needs to be improved and revised in some 
aspects. For example, in the ecological aspects, it is found that local residents' awareness of 
environmental protection needs to be improved through systematic demonstration, and the 
proportion of science popularization should be increased in the ecological part of the resilient 
village system. In the social aspect, the system of the resilient villages need to be constantly 
revised and updated, according to the situation in the construction process. Therefore, the 
work handover of key participants needs to be properly implemented to prevent deviation 
from the initial target. In the technical aspect, the demonstration residence have a good 
guiding role for the reconstruction of endangered residence and the reformation of wooden 
residence. But the guidance for the reformation of general brick-concrete-structured 
residence still needs to be improved. 

6. Conclusion 

From the overall perspective, the resilient village is an systematic and dynamic concept for 
coping with climate change and improving the comprehensive ability of villages. For the 
villages in forest areas of severe cold region of China, it is necessary to carry out rational 
renovation planning and residential design under the guidance of resilient concepts, which 
also requires multi professional knowledge, support from various sides, and long-term efforts. 
At present, the resilient village system constructed in this paper is at the initial stage of 
deepening research, including qualitative research, preliminary quantitative research and 
empirical research. In the future, it will be a meaningful development direction to quantitative 
the index and to build a comprehensive evaluation system. Moreover, adhering to the 

473



LI Han                    Study on the Resilient Village in China                  54th ISOCARP Congress 2018  

 

resilient concepts, it is also of theoretical significance and application value to carry out the 
research on the expansion of the resilient village for other rural areas in special climate and 
ecological areas  
 
 This paper is supported by National Natural Science Foundation of China (No.51578174). 
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Using Computer Simulation to Plan and Design Traditional Dong 
Towns & Villages in Mountainous Areas of Tongdao, Hunan, 

China 
;LQ�/,��7LDQMLQ�8QLYHUVLW\��&KLQD�

�
Abstract 

7KLV� SDSHU� GHWDLOV� WKH� XVH� DQG�RXW FRPHV� RI�D Q� DXWRPDWHG� FRPSXWHU� SODQQLQJ� DQG� GHVLJQ�
VLPXODWLRQ� SURJUDP�� XVLQJ� 'RQJ� WRZQV� 	� YLOODJHV� LQ� 7RQJGDR�� +XQDQ� DV� WKH� EDVLV� IRU�
UHVHDUFK�� 7KH� SODQQLQJ� DQG�GHV LJQ� SURJUDP� VLPXODWHV� WKH� WUDGLWLRQDO� ³VLWH� VHOHFWLRQ´� DQG�
³H[SDQVLRQ´� SURFHVVHV� IRU� WKHVH� WRZQV� DQG�Y LOODJHV�� DXWRPDWLFDOO\� WDNLQJ� LQWR� DFFRXQW� WKH�
FXOWXUDO� FXVWRPV�� FRPPXQLW\� VWUXFWXUHV�� DQG� VSDWLDO� FKDUDFWHULVWLFV� RI� WKH� 'RQJ� SHRSOH��
(QFRXUDJLQJO\��WKH�VLPXODWLRQ�SURJUDP�KDV�VXFFHVVIXOO\�UHSURGXFHG�WKH�WUDGLWLRQDO�OD\RXW�DQG�
H[SDQVLRQ�PDQQHU� RI� H[LVWLQJ�'RQJ� WRZQV�	� YLOODJHV�� ,W� LV� FRQVLGHUHG� WKDW�WKH�XV H� RI�WKL V�
SURJUDP�ZLOO�KHOS�WR�SURWHFW�WUDGLWLRQV�DQG�ODQGVFDSHV�DV�&KLQD�FRQWLQXHV�WR�XQGHUJR�UXUDO�
XUEDQL]DWLRQ��

1 Introduction 

7KH�1HZ�5XUDO�&RQVWUXFWLRQ�LV�DFFHOHUDWLQJ�LQ�&KLQD��*XR��-��=��DQG�/L��.���������7KHUHIRUH��
KRZ�WR�SURWHFW�WKH�WRZQV�	�YLOODJHV¶�WUDGLWLRQDO�FXOWXUHV�DQG�UXUDO�ODQGVFDSHV�KDV�EHFRPH�D�
KRW�WRSLF��)HQJ��-��&���������LQ�WKH�IDFH�RI�ODUJH�VFDOH�UHORFDWLRQ�DQG�UHVHWWOHPHQW�RI�WRZQV�	�
YLOODJHV�� ,W� LV� GLIILFXOW� IRU� WUDGLWLRQDO� SODQQLQJ� DQG�DU FKLWHFWXUDO� GHVLJQ� LQVWLWXWHV� WR�
V\VWHPDWLFDOO\� UHVHDUFK� WKH�WU DGLWLRQDO� FXOWXUHV�� DUFKLWHFWXUDO� IRUPV� DQG�JH RJUDSKLF�
LQIRUPDWLRQ�RI�YDULHG�WRZQV�	�YLOODJHV��GXH�WR�W KH�VKRUW�GHVLJQ�F\FOH�DQG� OLPLWHG�PDQSRZHU�
�)LJXUH�����

�

Figure 1: Damage to the rural landscape by simple and crude planning and design. Image Source: 
https://www.worldphoto.org/zh/node/1549 

7KLV�SDSHU�LQWURGXFHV�D�QHZ�UXUDO�SODQQLQJ�DQG�GHVLJQ�SURJUDP�WKDW�FDQ�FRPSXWHU�VLPXODWH�
WKH� WUDGLWLRQDO� ³VLWH� VHOHFWLRQ´� DQG�³ H[SDQVLRQ´� SURFHVV� RI�VPDOO� WRZQV� 	� YLOODJHV� LQ� &KLQD�
�)LJXUH� ���� :H�KDY H� XVHG� WKH� 'RQJ� QDWLRQDOLW\� �)LJXUH� ��� LQ� 7RQJGDR��+ XQDQ�� DV� WKH�
UHVHDUFK�EDVLV��7KH�VLPXODWLRQ� LV�VWUXFWXUHG�DURXQG� WKH� WUDGLWLRQDO�FXOWXUHV��VSDWLDO�SDWWHUQV�
DQG� JHRJUDSKLFDO� HQYLURQPHQW� LQIRUPDWLRQ� RI�'RQJ� WRZQV�	� YLOODJHV��7KH� SURJUDP� FDQ� EH�
XVHG�WR�DVVLVW�LQ�WKH�SURWHFWLRQ�RI�UXUDO�FXOWXUHV�DQG�ODQGVFDSHV�LQ�OLJKW�RI�UDSLG�XUEDQL]DWLRQ�
RI�WKH�UXUDO�ODQGVFDSH��
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�

Figure 2: A town pattern created by the simulation program (with the main menu). 

� �

Figure 3:  Representative examples of Dong towns. Image Source: 
https://www.gettyimages.co.uk/detail/photo/dong-minority-girl-royalty-free-image/168505385 

 

7RQJGDR� LV� ORFDWHG� LQ� WKH� VRXWKZHVW� RI�+ XQDQ� SURYLQFH�� &KLQD�� ERUGHULQJ� *XDQJ[L� DQG�
*XL]KRX�SURYLQFH��DQG� LV�RQH�RI�WKH �PDMRU�VHWWOHPHQWV�RI�WKH�'RQJ�SHRSOH��/RFDWHG� LQ� WKH�
PRXQWDLQV�DQG�SK\VLFDOO\� LVRODWHG� IURP�PDMRU�FHQWHUV�RI�SRSXODWLRQ��'RQJ� WRZQV�	�YLOODJHV�
DUH�OHVV�LQIOXHQFHG�E\�+DQ�FXOWXUH�DQG�FXVWRPV��$V�D�UHVXOW��WKH�WUDGLWLRQDO�FXOWXUH�DQG�HWKQLF�
FKDUDFWHULVWLFV�RI� WKH�'RQJ�SHRSOH�DUH�ZHOO�SUHVHUYHG�WKURXJK�WKH�GLVWLQFWLYH�EXLOW�FKDUDFWHU�
DQG� GHVLJQ� RI� WKHLU� VHWWOHPHQWV�� 7KH� 'RQJ� QDWLRQDOLW\� LV� WKH� PRVW� �DUFKLWHFWXUDO�� QDWLRQ�
DPRQJ�WKH�HWKQLF�PLQRULWLHV�LQ�&KLQD��/LX��6����������

7KH�'RQJ�SHRSOH�KDYH�D�XQLTXH�VRFLDO�RUJDQL]DWLRQ�DQG�WRZQ�VWUXFWXUH��7KH�WUDGLWLRQDO�'RQJ�
VRFLHW\� LV�PDLQO\� FRPSRVHG� IURP� WKH�ERWWRP � XS�RI�IDP LOLHV�� HWKQLF� JURXSV�� FODQV�� YLOODJHV��
WRZQV�DQG�JUDQG�WRZQV��)LJXUH�����7RZQV�LQ�WKH�VDPH�DUHD�FRPSO\�ZLWK�WKH�VDPH�ORFDO�ODZ�
³.XDQ´�WR�IRUP�DQ�DOOLDQFH��7KH�OD\RXW�RI�WKH�'RQJ�WRZQV�	�YLOODJHV�LV�VLJQLILFDQWO\�DIIHFWHG�E\�
WKLV�VRFLDO�VWUXFWXUH��ZKHUH�FODQ�LQKDELWDQWV�IRUP�D�FOXVWHUHG�OD\RXW�DURXQG�D�WUDGLWLRQDO�GUXP�
WRZHU��IXUWKHU�GHWDLOHG�LQ�6HFWLRQ������ 

�
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Figure 4: Social structure of Dong nationality. Image Source:  Cai, L. 2013 (redrawn) 

 

7KH�FXOWXUDO�FKDUDFWHULVWLFV�RI�WKH�'RQJ�WRZQV�	�YLOODJHV�DUH�XQLTXH��ZHOO�NHSW��DQG�FOHDU� LQ�
RUJDQL]DWLRQDO� VWUXFWXUH�� ZKLFK� DUH� FKDUDFWHULVWLFV� WKDW� DUH� FRQGXFLYH� WR� EHLQJ� LQSXW� LQWR� D�
FRPSXWHU�VLPXODWLRQ���

2 Background 

7KH� XVH� RI� FRPSXWHU� VLPXODWLRQV� LQ� UHODWLRQ� WR� KXPDQ� VHWWOHPHQWV� KDV� EHFRPH� PRUH�
FRPPRQ� LQ� UHFHQW� \HDUV�� )RU� H[DPSOH�� 3DULVK� DQG�0 �OOHU� SURSRVHG� D�XV HU� JXLGHG� FLW\�
JHQHUDWLRQ�EDVHG�RQ�DQ�/�V\VWHP� ��������:HEHU�HW�DO ��GHYHORSHG�DQ� LQWHUDFWLYH�JHRPHWULF�
VLPXODWLRQ�RI��'�FLWLHV� ��������9DQHJDV�HW�DO ��SUHVHQWHG�DQ� LQWHUDFWLYH�G\QDPLF�V\VWHP� IRU�
WKH� GHVLJQ� RI� XUEDQ� VSDFHV� XVLQJ� JHRPHWULFDO� DQG� EHKDYLRUDO� PRGHOLQJ� �������� (PLOLHQ�
GLVFXVVHG�YLOODJH�JURZWK�VLPXODWLRQV�RQ�DUELWUDU\�WHUUDLQV���������%HQHã�HW�DO��GHPRQVWUDWHG�
SURFHGXUDO�PRGHOOLQJ� RI�XU EDQ� URDG� QHWZRUNV� �������� %DWW\� VLPXODWHG� WKH�XU EDQ� IRUP� RI� D�
UDQGRPO\� HVWDEOLVKHG� WUHH� VWUXFWXUH� �������� /HDFK� HVWDEOLVKHG� WKH� FRQFHSW� RI� �JURXS�
LQWHOOLJHQFH�� WR�JHQHU DWH� VZDUP� FLWLHV� �������� 3DQDKL.D]HPL� DQG�5 RVVL� DSSOLHG�
FRPSXWDWLRQDO�VWUDWHJLHV�IRU�LQWHUYHQWLRQ�LQ�LQIRUPDO�VHWWOHPHQWV���������

7KH� SDWWHUQ� RI� KXPDQ� VHWWOHPHQWV� DUH� PRVW� RIWHQ�U HODWHG� WR�JHRJU DSKLFDO� FRQGLWLRQV��
QDWLRQDOLWLHV��DQG�FXOWXUHV��7KHUHIRUH��D�VLPXODWLRQ�FRXOG�EH�PHDQLQJIXO�RQO\�LI�LW�FDSWXUHV�WKH�
VSHFLILF�ORFDO�JHRJUDSKLFDO��HWKQLF�FKDUDFWHULVWLFV��DQG�FXOWXUDO�FXVWRPV��%\�VWXG\LQJ�WKH�VLWH�
VHOHFWLRQ��JURZWK�DQG�H[SDQVLRQ�RI�'RQJ� WRZQV�	�YLOODJHV�� WKH�V LPXODWLRQ�SURJUDP� WULHV� WR�
H[WUDFW�WKH�³JHQHV´�RI�WKH�WUDGLWLRQDO�'RQJ�VHWWOHPHQWV�DQG�VLPXODWH�LW�LQ�D�ZD\�WKDW�PHHWV�WKH�
WUDGLWLRQDO�FRQWH[W�DQG�LV�FRPSDWLEOH�ZLWK�WKH�ORFDO�HQYLURQPHQW��

3 Simulation Procedures 
1.1 Overview  

7KH�DXWKRU�FRQGXFWHG�D�ILHOG�VXUYH\�RI����'RQJ�WRZQV�	�YLOODJHV�LQ�7RQJGDR��)LJXUH����7DEOH�
����$PRQJ�WKHP��WKHUH�DUH���PRXQWDLQ�W\SH�WRZQV�DQG���ULYHUVLGH�W\SH�WRZQV���

  

7RQJGDR�
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Figure 5: Location of Tongdao in Hunan province (left), distribution of the surveyed towns in Tongdao 
(right). Image Source: Google map (redrawn) 

 

Table 1: Surveyed villages sorted by type 

0RXQWDLQ�W\SH� 5LYHUVLGH�W\SH� �

<XWRX� <DQVKDQ� %DQSR� *DREX� +XDQJGX� 3LQWDQ� *DRWXDQ� 6KDQJ[LDQJ� 'RQJOHL�

 �  �  �  � +HQJOLQJ� <DQJODQ� =KRQJEX� &KHQWXDQ� �

�

$� FRPSUHKHQVLYH� VWDWLVWLFDO� DQDO\VLV� RI�WKH�' RQJ� WRZQV� LQ� 7DEOH� �� LV� FRQGXFWHG� WKURXJK�
UHODWHG� SDSHU� UHDGLQJ�� ILHOG� LQYHVWLJDWLRQ�� DHULDO� SKRWRJUDSK\�� WKUHH�GLPHQVLRQDO� PRGHO�
UHFRQVWUXFWLRQ�DQG�&$'�GUDZLQJ��7KH�UHVXOWV�RI�WKLV�DQDO\VLV�DUH�WKHQ�XVHG�WR�HVWDEOLVK�WKH�
WRZQV�	�YLOODJHV
� VLWH� VHOHFWLRQ��JURZWK� UXOH� IRUPXODWLRQ�DQG�SDUDPHWHU� VHWWLQJV��ZKLFK�FDQ�
WKHQ�EH�LQSXW�LQWR�WKH�FRPSXWHU�VLPXODWLRQ��

7KH�PDLQ�FRQWHQWV�RI� WKH�VLPXODWLRQ�SURJUDP�FDQ�EH�GLYLGHG� LQWR� IRXU�SDUWV��HQYLURQPHQWDO�
DQDO\VLV��VLWH�VHOHFWLRQ�	�DVVHVVPHQW��VHOHFWLRQ�RI�WKH�ILUVW�GUXP�WRZHU�VLWH��DQG�VHOHFWLRQ�RI�
QHZ�GUXP�WRZHU�VLWHV�DQG�VHWWOHPHQW�H[SDQVLRQ��
�

1.2 Environmental analysis 
1.2.1 Classification   

)DUPODQG�LV�DQ�LPSRUWDQW�IDFWRU�WKDW�DIIHFWV�WKH�OD\RXW�RI�WRZQV�	�YLOODJHV��)DUPODQG�ORFDWHG�
LQ� IODW�YDOOH\V�FORVH� WR�D� ULYHU� LV�D�EDVLF�SULQFLSOH� WKDW� IRUPV� WKH� IRXQGDWLRQ�RI� WKH� OD\RXW�RI�
'RQJ�WRZQV�	�YLOODJHV��%\�REVHUYLQJ�WKH�OD\RXW�RI�IDUPODQG�DQG�EXLOGLQJV�LQ�GLIIHUHQW�W\SHV�RI�
WRZQV��WKH�DXWKRU�GLYLGHV�WKH�'RQJ�WRZQV�	�YLOODJHV�LQWR�WZR�WHUUDLQ�W\SHV��WKH�PRXQWDLQ�W\SH�
DQG�WKH�U LYHUVLGH�W\SH��)LJXUH����� ,Q�PRXQWDLQ�W\SH�WRZQV�	�YLOODJHV��DOO� IODW�YDOOH\V�FORVH�WR�
WKH� ULYHU�DUH�SULPDULO\�XVHG�DV� IDUPODQG��DQG�KRXVLQJ�ZLOO� WUDGLWLRQDOO\�EH� ORFDWHG�RQ�JHQWOH�
VORSHV�DW�WKH�IRRW�RI�WKH�PRXQWDLQ��5LYHUVLGH�W\SH�WRZQV�	�YLOODJHV�DUH�XVXDOO\�ORFDWHG�LQ�ZLGH��
IODW� DUHDV� QHDUE\� D�U LYHU�� +DYLQJ� DEXQGDQW� IODW� ODQG� IRU� IDUPODQG�� KRXVLQJ� ZLOO� XVXDOO\� EH�
ORFDWHG�LQ�WKH�PLGGOH�RI�WKH�SODLQV��'XH�WR�IORRG�FRQWURO�FRQVLGHUDWLRQV��KRXVLQJ�LV�RIWHQ�NHSW�
DW�D�GLVWDQFH�IURP�WKH�ULYHU��DQG�ZLOO�IRUP�D�FOXVWHUHG�SDWWHUQ�VXUURXQGHG�E\�IDUPODQG��
�

��� �

Figure 6: Mountain-type town Yutou (left) and riverside-type town Gaobu (right). Image Source: self-
photographed and self-drawn  

7KHUHIRUH�� WKH�V LPXODWLRQ� SURJUDP� ZLOO� ILUVW� SHUIRUP� D� VORSH� DQDO\VLV� RI�WKH�WHU UDLQ� WR�
GHWHUPLQH� LWV� W\SH� DQG�ZLOO� WKHQ� XVH� GLIIHUHQW� VORSH� DQG�DO WLWXGH� SDUDPHWHUV� WR�SHU IRUP�DQ�
HQYLURQPHQWDO�DVVHVVPHQW�DFFRUGLQJ�WR�WKH�GLIIHUHQW�WHUUDLQ�W\SHV��
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1.2.2 Analysis 

7KH�'RQJ�SHRSOH�OLYH�RQ�ULFH�IDUPLQJ�DQG�SODQWDWLRQ�IRUHVWU\��&DL��������WKHUHIRUH��WKH�EDVLF�
SULQFLSOH�RI�VLWH�VHOHFWLRQ�LV�EHLQJ�FORVH�WR�D�PRXQWDLQ�RU�ULYHU��)URP�WKH�FXOWXUDO�SRLQW�RI�YLHZ��
WKH�'RQJ�SHRSOH�LQKHULWHG�WKH�UHPDLQV�RI�WKH�DQFLHQW�%DL\XH�FXOWXUH��QDPHO\�WKH�WUDGLWLRQ�RI�
�EHLQJ� LQ� WKH� YDOOH\�� DPRQJ� EDPERRV��� DQG�� PRXQWDLQ� DQG�Z DWHU��� 7KLV� LV� EHFDXVH� ULFH�
FXOWLYDWLRQ� UHTXLUHV� D� VRXUFH� RI� ZDWHU�� DQG� WKH� PRXQWDLQ� FDQ� SURYLGH� ZRRG� IRU� WKH�
FRQVWUXFWLRQ�RI�KRXVHV��ZKLOH�SURYLGLQJ�VSDFH�IRU�SODQWDWLRQ� IRUHVWV�DQG�WHUUDFHG�ILHOGV��&DL�
�������

0RXQWDLQ�DQG�ZDWHU�DUH�WKH�PRVW�LPSRUWDQW�LQIOXHQFH�IDFWRUV�IRU�'RQJ�WRZQV�	�YLOODJHV��7KH�
SURJUDP�VLPXODWHV�WKH�LQIOXHQFH�RI�PRXQWDLQV�DQG�ZDWHU�UHVRXUFHV�RQ�WKH�VLWH�E\�DQDO\]LQJ�
WKH�K\GURSKLOLFLW\��HOHYDWLRQ��VORSH��DQG�JHRJUDSKLF�GRPLQDQFH�RI�WKH�JLYHQ�WHUUDLQ��)LJXUH�����
�

�

Figure 7: Yutou town’s hydrophilicity, elevation, geographic dominance and slope analysis 

 

 
Figure 8: From left to right, function of slope & elevation, hydrophilicity, geographic dominance 

�

7KH�UHVXOWV�RI�WKH�HQYLURQPHQWDO�DQDO\VLV�DUH�UHIOHFWHG�LQ�D�VFRULQJ�IXQFWLRQ�DW�HDFK�SRLQW��³3´��
RI�WKH�WHUUDLQ�PRGHO��(DFK�SRLQW�KDV�D�VFRUH�UDQJH�RI����WR����1HJDWLYH�QXPEHUV�LQGLFDWH�VLWHV�
XQGHVLUDEOH�IRU�VHOHFWLRQ��DQG�SRVLWLYH�QXPEHUV�LQGLFDWH�VLWHV�LGHDO�WR�EH�VHOHFWHG��7KHUH�DUH�
GLIIHUHQW� IXQFWLRQV� IRU� GLIIHUHQW� HQYLURQPHQWDO� FULWHULD� WR� REWDLQ� WKH� FRUUHVSRQGLQJ� VFRUHV�
�)LJXUH� ���� [PLQ�� [��� DQG�[ PD[� DUH� SDUDPHWHUV� VHW� DFFRUGLQJ� WR�GL IIHUHQW� IXQFWLRQ�� [PLQ�� [PD[�
UHSUHVHQW� WKH� PD[LPXP� DQG� PLQLPXP� YDOXHV� RI� DQ� HQYLURQPHQWDO� IDFWRU�� 7KH� [�� YDOXH�
UHSUHVHQWV� WKH� LGHDO� YDOXH�� )LQDOO\�� WKH�SU RJUDP� FRPELQHV� YDULRXV� FULWHULD� VFRUHV� ZLWK�
GLIIHUHQW� ZHLJKW� IDFWRUV�� )URP� WKHVH� UHVXOWV�� ZH� FDQ� FKRRVH� WKH� DUHD� �³*�´�� WKDW� LV�
JHRJUDSKLFDOO\�VXLWDEOH� IRU� WKH� ORFDWLRQ�RI� WKH�YLOODJH�RU� WRZQ��)LJXUH�����+RZHYHU�� WKH�DUHD�
REWDLQHG�DW�WKLV�VWDJH�LV�QRW�WKH�ILQDO�VLWH�VHOHFWLRQ�DUHD��EXW�UDWKHU�D�FROOHFWLRQ�RI�DOO�SRVVLEOH�
VLWH�VHOHFWLRQ�DUHDV�RI�WKH�WHUUDLQ�PRGHO��)LJXUH���DQG�)LJXUH������,Q�WKH�QH[W�VWHS��ZH�QHHG�
WR�GHWHUPLQH�WKH�ILUVW�YLOODJH��)LJXUH��G��WKDW�IRUPV�SDUW�RI�WKH�WRZQ��7KH�DUHD�WKDW�EHVW�VXLWV�
WKH�'RQJ�FXOWXUH�ZLOO�EH�VHOHFWHG�IURP�DUHD�*���
�
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Figure 9: Influence of slope on site selection. x0 value: 0, 15, 30, 45 degrees (from left to right) 

 

�
Figure 10: Influence of hydrophilicity on site selection. xmin value: 40㸪100㸪160㸪200 meters (from 

left to right) 

 

�

Figure 11: Influence of elevation in site selection. x0 value: 280, 400, 520, 760 meters (from left to right) 

 

1.3 Site Evaluation 

(QYLURQPHQWDO� DQDO\VLV� LV� REMHFWLYH� EDVHG� RQ�WKH�L QIOXHQFH� RI�V ORSH�� K\GURSKLOLFLW\� DQG�
HOHYDWLRQ��+RZHYHU� VLWH� HYDOXDWLRQ�ZLOO� DOVR� UHTXLUH� FRQVLGHUDWLRQ�RI� HPRWLRQDO� DQG�FXOWXUDO�
IDFWRUV��7KH�VLWH�VHOHFWLRQ�RI�'RQJ�WRZQV�DQG�YLOODJHV�IROORZV�WKH�³)HQJVKXL´�FRQFHSW�VLPLODU�
WR�WKDW�RI�WKH�+DQ�QDWLRQDOLW\��6RQJ�LGHQWLILHG��������WKDW�WUDGLWLRQDO�VHWWOHPHQWV�RI�WKH�'RQJ�
SHRSOH�DUH�PRVWO\�EXLOW�ZLWK�WKH�FKDUDFWHULVWLFV�RI�³VLWWLQJ�ZHVW��IDFLQJ�HDVW��OHHZDUG�WR�WKH�VXQ��
IDFLQJ�ZDWHU�DQG�EDFNLQJ�WR�WKH�PRXQWDLQ´��$V�PRVW�'RQJ�SHRSOH�OLYH�LQ�PRXQWDLQRXV�DUHDV��
ZLWK� FRQVWUDLQHG� GLUHFW� VXQOLJKW�� DQG� OLWWOH� DLUIORZ�� IDFLQJ� HDVW� LV� FRQGXFLYH� WR� UHFHLYLQJ�
VXQOLJKW�LQ�WKH�PRUQLQJ�IRU�WKH�SXUSRVH�RI�KHDWLQJ��=KRX�PHQWLRQV��������WKDW�DQFLHQW�WRZQV�
	�YLOODJHV�LQ�ZHVW�+XQDQ�DUH�XVXDOO\�VHWWOHG�RQ�WKH�VLGH�RI�WKH�PRXQWDLQ�WKDW�LV�HPEUDFHG�E\�
D�ULYHU��ZKLFK�LV�WKH�³OXFN\�VLGH´�LQ�WKH�QDWLYH�³)HQJVKXL´�FRQFHSW��ZKLOH�WKH�RSSRVLWH�VLGH�LV�
WKH� ³XQOXFN\� VLGH´�� )ORRG� FRQWURO� LV� DQRWKHU� LPSRUWDQW� IDFWRU� WKDW� LQIOXHQFHV� VLWH� VHOHFWLRQ�
�)LJXUH� �����&DL� VXPPDUL]HG� ������� WKDW� WKH� LGHDO� VLWH� RI� D� WRZQ�EDVHG�RQ�WKH�³ )HQJVKXL´�
FRQFHSW� LV�ZLWK� LWV�EDFN� WR�WKH�P RXQWDLQV��ZLWK� ³JXDUGLQJ´�PRXQWDLQRXV�DUHDV� WR� WKH�VLGHV��
IDFLQJ�D�IODW�DQG�ZLGH�SODLQ��HPEUDFHG�E\�ULYHU��DQG�WKDW�WKH�GRZQVWUHDP�RI�WKH�U LYHU�VKRXOG�
EHQG��

� �
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Figure 12: Ideal site selection (left), lucky (right upper) and unlucky (right lower) river side. Image 
Source: Zhou, T. 2008 

 

,Q�VXPPDU\��WKH�EHVW�VLWH�ORFDWLRQ�IRU�WKH�'RQJ�SHRSOH�ZRXOG�EH�D�WRZQ�ORFDWHG�RQ�WKH�VRXWK�
HDVW�VLGH�RI�D�PRXQWDLQ��IDFLQJ�D�IODW�DQG�ZLGH�SODLQ��HPEUDFHG�E\�ULYHU��$W�WKH�VDPH�WLPH��D�
ODUJH�HQRXJK�VLWH�DUHD�LV�QHFHVVDU\�IRU�IXWXUH�GHYHORSPHQW��%DVHG�RQ�WKLV�ORJLF��WKH�SURJUDP�
VHOHFWHG�WKH�DUHD�*��IURP�*��DV�WKH�ILUVW�YLOODJH�VLWH�RI�WKH�WRZQ��)LJXUH������
�

� �

Figure 13: All possible site selection areas *��(left), and the first village site area *��(right) 

 

1.4 Organizational Structure of Dong Villages and Towns, and Drum Tower Siting 

6HYHUDO�FODQV��)LJXUH��F��FOXVWHU�WRJHWKHU�DURXQG�D�GUXP�WRZHU�WR�IRUP�D�YLOODJH��)LJXUH��G���
DQG�VHYHUDO�YLOODJHV�ZLOO� IRUP�D� WRZQ� �)LJXUH��H���7KLV� LV� WKH�EDV LF�RUJDQL]DWLRQDO�VWUXFWXUH�
�)LJXUH� ��� IROORZHG� E\� WKH�' RQJ� SHRSOH�� 'UXP� WRZHUV� DUH� D� V\PERO� RI�WKH�SRO LWLFDO� DQG�
FXOWXUDO�FHQWHU�RI�'RQJ� WRZQV�	�YLOODJHV��DQG�DUH�DQ� LPSRUWDQW�PHHWLQJ�SODFH�� LQFOXGLQJ� IRU�
IHVWLYDOV�DQG�GDLO\�OLIH�RI�WKH�'RQJ�SHRSOH��'XULQJ�WLPHV�RI�ZDU��GUXP�WRZHUV�DUH�DOVR�LPSRUWDQW�
EXLOGLQJV�IRU�GHIHQVH�DQG�WUDQVPLVVLRQ�RI� LQIRUPDWLRQ�EHWZHHQ�QHDUE\�'RQJ�YLOODJHV��'UXPV�
SODFHG�RQ�WKH�WRZHU�ZRXOG�EH�NQRFNHG�WR�VXPPRQ�FODQ�PHPEHUV��&DL��/���������

$IWHU�WKH�VLPXODWLRQ�SURJUDP�GHWHUPLQHV�WKH�VXLWDEOH�DUHD�IRU�WKH�ILUVW�YLOODJH��WKH�QH[W�VWHS�LV�
WR� ORFDWH� D�GU XP� WRZHU��%DVHG� RQ�WKH�F RUH� SRVLWLRQ� RI�WKH�GU XP� WRZHU�� WKH�PRVW� FRPPRQ�
ORFDWLRQ� LV� DW� WKH� FHQWHU� RI�WKH� YLOODJH�� $V� D� GHIHQVH� EXLOGLQJ�� D�GU XP� WRZHU� QHHGV� WR�EH �
VLWXDWHG�LQ�D�SRVLWLRQ�WKDW�FDQ�RYHUORRN�WKH�YLOODJH��7KHUHIRUH��ULYHUVLGHV�DQG�PDLQ�HQWUDQFHV�
DUH�DOVR�FRPPRQ�VLWH�VHOHFWLRQ�ORFDWLRQV��$PRQJ����GUXP�WRZHUV�WKH�DXWKRU�YLVLWHG��7DEOH�����
WKHUH�DUH����ORFDWHG�LQ�WKH�YLOODJH�FHQWHU�����ORFDWHG�RQ�WKH�ULYHUVLGH��DQG����ORFDWHG�DW�WKH�
YLOODJH¶V�PDLQ�HQWUDQFH��ZLWK�D�SUREDELOLW\�RI�DSSUR[LPDWHO\��������

Table 2: Drum tower statistics 

7\SH� 1DPH�RI�
WRZQ�

1DPH�RI�
GUXP�WRZHU�

/RFDWLRQ�IDFWRU� 'LVWDQFH�WR�WKH�
QHDUHVW�GUXP�WRZHU�
�P��

1XPEHU�
RI�KRXVHV�
DWWUDFWHG�

,QIOXHQFH�
UDGLXV�
�P��

0RXQWDLQ�
W\SH�

<XWRX� /RQJVKL�� 0(� ���� ��� ����
<DVKDQJ� 56� ���� ��� ���
/XVKHQ� &��56� ��� ��� ���� �
7LDQ]KRQJ� &� ��� ��� ���

%DQSR� =KDLTLDQ� &��56� ���� ��� ����
%DQSR� &� ���� ��� ����

<DQVKDQJ� =KRQJ[LQ� &� 1$� ��� ����
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5LYHUVLGH�
W\SH�

+XDQJGX� 7RX]KDL� 0(� ��� ��� ���
:HL]KDL� 0(� ��� ��� ���
&KRQJ\DQJ� 0(��56� ��� ��� ����

+HQJOLQ� =KDLPHQ� 0(� ���� ��� ���
 � +HELDQ� 56� ���� ��� ���
3LQWDQ� =KRQJ[LQ� 0(� 1$� ��� ����
<DQJODQ� =KRQJ[LQ� &� ��� ��� ���

<DQJODQ� 56� ��� ��� ���
*DRWXDQ� &XQWRX� 0(��56� ��� ��� ���

=KRQJ[LQ� &� ��� ��� ���
&XQZHL� 0(� ��� ��� ���

*DREX� 6KDQJWXQ� 0(��56� ���� ��� ���
<DQJWLDQ� &��56� ���� ��� ���
/RQJ[LQ� &� ��� ��� ���
+HELDQ� 56� ��� ��� ����
&XQNRX� 0(� ���� ��� ���
<DQ]KDL� &� ���� ��� ���

=KRQJEX� =KRQJ[LQ� &� ���� ��� ����
;LQ]KDL� 0(� ����  �  �

6KDQJ[LDQJ� 6KDQJ[LDQJ� &��56� 1$� ��� ����
&KHQWXDQ� /DR� &� ���� ��� ����

;LQ� &� ���� ��� ����
'RQJOHL� /DR� &� ��� ���� ����

=KDLPHQ� &��56� ��� ��� ����
+HELDQ� 56� ���� ��� ����

$YHUDJHV�
�

� � ��� ��� ���

0(��0DLQ�(QWUDQFH��56��5LYHUVLGH��&��&HQWHU�

 

1.4.1 Siting the first Drum Tower  

:H�FDQ�XVH�WKH�IROORZLQJ�VWHSV�WR�FDOFXODWH�WKH�SRVLWLRQ�RI�WKH�ILUVW�GUXP�WRZHU�����&DOFXODWH�
FHQWHU�RI�PDVV�RI�*��DUHD��WR�JHW�SRLQW�$��)LJXUH���D���7KHQ�ILQG�WKH�QHDUHVW�ULYHUVLGH�ORFDWLRQ�
%�IURP�SRLQW�$��)LJXUH���D������*HQHUDWH�D�SDWK�/��*DOLQ�HW�DO��������IURP�$�WR�WKH�RXWV LGH�
SRLQW� RI�WKH � YLOODJH� �SUHGHILQHG��� 7KH� LQWHUVHFWLRQ� SRLQW� &� EHWZHHQ� /�DQG�WKH � *�� DUHD�
ERXQGDU\� LV� WKH� PDLQ� HQWUDQFH� ORFDWLRQ� RI� WKH� YLOODJH� �)LJXUH� ��E��� ��� 7KH� GUXP� WRZHU�
ORFDWLRQ�LV�GHWHUPLQHG�E\�WKH�SUREDELOLW\�RI�������DPRQJ�SRLQWV�$��%��DQG�&��:KHQ�ORFDWHG�DW�
HOHYDWLRQ��LW�ZLOO�KDYH�WKH�DGYDQWDJH�RI�JRRG�RXWORRN�IRU�SXUSRVHV�RI�GHIHQVH��:H�DGMXVW�WKH�
ORFDWLRQ�E\�³JHRJUDSKLFDO�GRPLQDWLRQ´�DQDO\VLV��)LJXUH���F������%DVHG�RQ�WKH�UHVXOWV�RI�WKLV�
DQDO\VLV�� EHWWHU� GHIHQVLYH� SRVLWLRQV� RI�$ ��� %�� DQG�&��DUH� VHOHFWHG�ZLWKLQ� WKH� VHDUFK� UDGLXV�
�)LJXUH���G���
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Figure 14: The process for selecting the location of a drum tower 

� �

Figure 15: Comparison of simulation result (left) with real position of the drum tower (right) 

1.4.2 New Drum Towers & Settlement Expansion 

7KH�H[SDQVLRQ�RI�D�'RQJ�WRZQ��)LJXUH��H��ZLOO�LQYROYH�WKH�ELUWK�RI�D�QHZ�YLOODJH��)LJXUH��G��
DQG�QHZ�GUXP�WRZHUV��&XOWXUDOO\��D�GUXP�WRZHU� LV� OLNH�DQ� LQYLVLEOH�PDJQHW��ZKLFK�DWWUDFWV�D�
FOXVWHU�RI�FODQ��)LJXUH��F��KRXVHV�DURXQG�LW��7KH�³PDJQHWLVP´�RI�D�GUXP�WRZHU�WR�DWWUDFW�FODQ�
KRXVHV� ZHDNHQV� DV� WKH� GLVWDQFH� LQFUHDVHV�� 7KXV�� D� 'RQJ� YLOODJH� ZLOO� KDYH� D� PD[LPXP�
SK\VLFDO�DUHD��$Q\�H[FHHGDQFH�ZLOO�HYHQWXDOO\�OHDG�WR�DQ�HQG�WR�Y LOODJH�H[SDQVLRQ��7KLV�ZLOO�
XVXDOO\� UHVXOW� LQ� VRPH� FODQV� VHSDUDWLQJ� IURP� WKH� RULJLQDO� YLOODJH� DQG� EXLOGLQJ� D� QHZ� GUXP�
WRZHU�QHDUE\��DURXQG�ZKLFK�D�QHZ�YLOODJH�ZLOO�EH�HVWDEOLVKHG��)LJXUH������

�
Figure 16:“Magnetism”radius of drum towers in Yutou town (left), and Gaobu town (right). Image 

Source: self-drawn  
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7KH�UHVXOWV�LQ�7DEOH���VKRZ�WKDW�WKH�³PDJQHWLF´�UDGLXV�RI�D�GUXP�WRZHU�LV�IDLUO\�UHJXODU��EHLQJ�
RQ�DYHUDJH�����PHWHUV��DQG�DWWUDFWLQJ�DSSUR[LPDWHO\����FODQ�KRXVHV��

7KH�UHODWLRQVKLS�EHWZHHQ�'RQJ�YLOODJHV�FDQ�DOVR�EH�GUDZQ�E\�DQDO\]LQJ�WKH�ORFDWLRQ�RI�WKH�
QHLJKERULQJ� GUXP� WRZHUV�� )RU� WKH�SXU SRVH� RI� ORFDO� DOOLDQFHV�� PXWXDO� GHIHQVH� DQG� VLJQDO�
WUDQVPLVVLRQ�� WKH�QHL JKERULQJ� GUXP� WRZHUV� DUH� XVXDOO\� QRW�IDU � IURP� WKH�RWKH UV�� ZLWK� DQ�
DYHUDJH�GLVWDQFH�RI�DERXW�����PHWHUV��:KHQ�YLOODJHV�DUH�ORFDWHG�RQ�ERWK�VLGHV�RI�WKH�ULYHU��D�
QHZ� GUXP� WRZHU� LV� XVXDOO\� VLWHG� RQ� WKH� ULYHUVLGH� RU� LQ� KLJKODQGV� IRU� HQKDQFHG� VLJQDO�
WUDQVPLVVLRQ��)LJXUH������

�

Figure 17: Drum tower network locating on both sides of the river   

7KH� SURJUDP� XVHV� D� GUXP� WRZHU� QHWZRUN�EDVHG� H[SDQVLRQ� PHWKRG�� EDVHG� RQ�WKH�GDWD�
FROOHFWHG�RQ� WKH� ³PDJQHWLVP´�RI�H[ LVWLQJ�'RQJ�YLOODJH�GUXP� WRZHUV��7KH�VHDUFK�DUHD� IRU� �D�
YLOODJH� LV� URXJKO\� DQ�D QQXODU� ]RQH� FHQWHUHG� RQ�WKH�IL UVW� GUXP� WRZHU� �)LJXUH� ��D��� 7KH�
SURJUDP�FDOFXODWHV�WKH�LQWHUVHFWLRQ�RI�WKLV�ULQJ�VKDSHG�DUHD�ZLWK�WKH�*��DUHD�DQG�VHOHFWV�WKH�
EORFN� ZLWK� WKH� ODUJHVW� DUHD�� 7KLV� ZLOO� WKHQ� LQGLFDWH� WKH� LQLWLDO� DUHD� RI� WKH� QHZ� YLOODJH� *�D�
�)LJXUH���E���:H�VHW�WKH�FHQWHU�RI�PDVV�RI�*�D�DV�WKH�LQLWLDO�SRVLWLRQ�RI�WKH�QHZ�GUXP�WRZHU�
DQG� FDOFXODWH� WKH�L QWHUVHFWLRQ� RI�WKH�*�D� UHJLRQ�ZLWK� WKH�WRZHU¶V� OLNHO\� LQIOXHQFH�DUHD�� 7KLV�
WKHQ�DOORZV�XV�WR�GUDZ�WKH�H[SDQVLRQ�]RQH�RI�WKH�QHZ�YLOODJH��UHSUHVHQWHG�DV�*���)LJXUH���F�
G���

8VLQJ� WKH�VDPH�VLWH� VHOHFWLRQ�SULQFLSOHV�DV� WKH� ILUVW� GUXP� WRZHU�� VXFK�DV�FHQWHU�RI�Y LOODJH��
ULYHUVLGH��PDLQ�HQWUDQFH�DQG�SK\VLFDO�HOHYDWLRQ��ZH�FDQ�GHWHUPLQH� WKH� ILQDO�VLWH�RI� WKH�QHZ�
GUXP�WRZHU�IURP�WKH�*��DUHD��
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Figure 18: Site selection process of new village. 

4 Results   

7KH�VLPXODWLRQ�SURJUDP�LQWURGXFHG�LQ�WKLV�SDSHU�KDV�EHHQ�XVHG�WR�DQDO\]H�WKH�VLWH�VHOHFWLRQ�
DQG� H[SDQVLRQ� RI�' RQJ� WRZQV� 	� YLOODJHV� WKURXJKRXW� 7RQJGDR�� +XQDQ�� 7KH�IRO ORZLQJ�
IXQFWLRQV�DUH�LPSOHPHQWHG��

��� 7KURXJK�D�FRPSUHKHQVLYH�DQDO\VLV�RI�WKH�HQY LURQPHQW��DSSURSULDWH�YLOODJH�DQG�WRZQ�
VLWHV�FDQ�EH�VHOHFWHG��'LIIHUHQW�ORFDWLRQ�VWUDWHJLHV�FDQ�EH�DGRSWHG�IRU�GLIIHUHQW�WHUUDLQ�
W\SHV��)LJXUH������

�

�
�

Figure 19: G0 area of mountain-type town mainly located in sloping land (top-left), while riverside-type 
mainly in flat land (bottom-left), real layout of Yutou town (top-right), Gaobu town (bottom-right) 
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��� &XOWXUDO�IDFWRUV�RI�'RQJ�VLWH�VHOHFWLRQ�FDQ�EH�DGGHG�WR�WKH�VLPXODWLRQ�E\�DSSO\LQJ�WKH�
WUDGLWLRQDO� ³)HQJVKXL´� FRQFHSW� WR�WKH�HY DOXDWLRQ� SURFHVV�� 7KH�V LWH� WKDW�V XLWV� WKH�
³)HQJVKXL´� FRQFHSW� FDQ� EH�V HOHFWHG� IURP� DOO� SRVVLEOH� VLWH� VHOHFWLRQ� DUHDV� WR�
GHWHUPLQH�WKH�ORFDWLRQ�RI�WKH�ILUVW�YLOODJH��)LJXUH������

� �

Figure 20: Program selected G1 area (left), first actual village of Yutou town (right, marked in red) 

��� 7KH�LGHDO�ORFDWLRQ�IRU�D�GUXP�WRZHU�FDQ�EH�GHWHUPLQHG�WKURXJK�DQDO\]LQJ�WKH�YLOODJH�
DUHD��)LJXUH������

�

Figure 21, left-to-right: Location of Drum Towers with key factors of center of mass, riverside, main 
entrance, and the real drum tower’s location (marked in red) 

��� 7KH� H[SDQVLRQ� RI�WKH � 'RQJ� WRZQV� FDQ� EH� VLPXODWHG� WKURXJK� WKH�JU RZWK� RI�QH Z�
YLOODJHV�DQG�GHWHUPLQLQJ�WKH�ORFDWLRQ�RI�WKH�QHZ�GUXP�WRZHUV��)LJXUH������

�

Figure 22, Left-to-right: Simulation of first, second, third villages and the real layout & sequence 

5 Conclusions  

7KLV�SDSHU�KDV�GHWDLOHG�D�QRYHO�SODQQLQJ�	�GHVLJQ�SURJUDP�WKDW�FDQ�EH�XVHG�WR�VLPXODWH�WKH�
HVWDEOLVKPHQW�DQG�JURZWK�RI�'RQJ�WRZQV�	�YLOODJHV��WKURXJK�DXWRPDWHG�³VLWH�VHOHFWLRQ´�DQG�
³H[SDQVLRQ´� SODQQLQJ�EDVHG�RQ� YDU\LQJ� WHUUDLQ� W\SHV��:LWK�DSSURSULDWH� LQSXWV�EDVHG�RQ�DQ�
DQDO\VLV�RI�H[LVWLQJ��WUDGLWLRQDO�JURZWK�SDWWHUQV��WKH�SURJUDP�FDQ�VXFFHVVIXOO\�UHSURGXFH�WKH�
OD\RXW�DQG�H[SDQVLRQ�VHTXHQFH�RI�H[LVWLQJ�'RQJ�WRZQV�	�YLOODJHV��

+RZHYHU��WKH�XVH�RI�WKLV�SURJUDP�LV�QRW�OLPLWHG�WR�WKH�UHSOLFD�VLPXODWLRQ�RI�H[LVWLQJ�WUDGLWLRQDO�
WRZQV� DQG� YLOODJHV�� EXW� FDQ� EH�X VHG� WR�JXL GH� WKH�SO DQQLQJ� DQG�G HVLJQ� RI� QHZ� UXUDO�
VHWWOHPHQWV�LQ�&KLQD��LQ�D�ZD\�WKDW�FDSWXUHV�DQG�SUHVHUYHV�FXOWXUH�DQG�KLVWRU\��
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Planning for the north-European waterfront cities  
± issues and strategies 
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1. Introduction 

5HGHYHORSLQJ� XUEDQ� ZDWHUIURQWV� LV� QRZDGD\V� D� SDUW� RI� SODQQLQJ� DJHQGD� RU� DOUHDG\�
LPSOHPHQWHG� SUDFWLFH� LQ� PDQ\� �LI� QRW� PRVW�� RI� WKH� FLWLHV� ZRUOGZLGH�� (YHQ� LQ� FDVH� WKHVH�
SURMHFWV�DUH�QRW�IXOO\�LPSOHPHQWHG�\HW��D�QXPEHU�RI�WKH�VXFFHVVIXO�H[DPSOHV�FDQ�EH�LGHQWLILHG�
>%UHHQ�� 5LJE\�� ����@� >%UHHQ�� 5LJE\�� ����@�� 6LQFH� WKH� SKHQRPHQRQ� RI� ZDWHUIURQW�
UHGHYHORSPHQW�LV�D�VXEMHFW�RI�LQWHUHVW�RI�PDQ\�VFKRODUV��D�QXPEHU�RI�WKH�DQDO\VLV�RI�WKLV�ZDV�
GHYHORSHG��7KHVH� LQFOXGHG�VXFK�WKH� LVVXHV�DV�JHQHUDWLRQ�RI� WKH�ZDWHUIURQW�SURMHFW��YDULRXV�
W\SHV�RI� WKRVH�DV�ZHOO�DV� LQ�GHSWK�DQDO\VHV�RI� WKH�PRVW�DSSHDOLQJ�FDVH�VWXGLHV� >6FKXEHUW��
����@��>%UXWWRPHVVR������@���

:LWKLQ�WKHVH�FDVHV�WRXULVP�GHYHORSPHQW�ZDV�LGHQWLILHG�DV�RQH�RI�WKH�PDMRU�GULYLQJ�IRUFHV�IRU�
PDQ\� RI� WKRVH� SURMHFWV�� %XW� WRXULVP� GHSHQGV� WR� VRPH� �LI� QRW� WR� ODUJH�� H[WHQG� RQ� FOLPDWH�
UHDOLWLHV�DQG�DVVRFLDWHG�ZLWK� WKHVH� LVVXHV��7KHUHIRUH�� WKHVH�KDYH� WR�EH� WDNHQ� LQWR�DFFRXQW�
ZKLOH� FRQVLGHULQJ� WKH� GHVLJQ� DQG� IXQFWLRQDO� VROXWLRQV� RI� WKHVH� VWUXFWXUHV�� $QRWKHU� LVVXH� LV�
DVVRFLDWHG�ZLWK� WKH�DWWUDFWLYHQHVV�RI� WKH�ZDWHUIURQW� LWVHOI�±� DQG� LW� GHSHQGV� �DPRQJ�RWKHUV��
DOVR�RQ�WKH�VL]H�DQG�DWWUDFWLYHQHVV�RI�WKH�³KRVW�FLW\´�LWVHOI���

:LWKLQ� WKLV�SDSHU� WKH�VSHFLILFV�RI�VPDOO�DQG�PHGLXP�VL]HG�ZDWHUIURQW�FLWLHV�� ORFDWHG�RXWVLGH�
WKH�³FOLPDWH�FRPIRUW�]RQH´�DUH�HODERUDWHG��:LWKLQ�WKLV�JURXS�WKH�VSHFLDO�DWWHQWLRQ�ZDV�SDLG�WR�
WKH� FLWLHV� ORFDWHG� LQ� WKH� QRUWKHUQ� (XURSH�� 8VXDOO\� WKHVH� DUH� VPDOO� DQG� PHGLXP� ±VL]HG�
PXQLFLSDOLWLHV�� UDUHO\�DVSLULQJ� WR�EHFRPH� WKH� OHDGLQJ�FHQWHUV�RI�XUEDQ�GHYHORSPHQW� LQ� WKHLU�
UHVSHFWLYH� FRXQWULHV�� $W� WKH� VDPH� WLPH� WKHLU� HFRQRP\� ZDV� WUDGLWLRQDOO\� EDVHG� RQ� ILVKLQJ��
VPDOO�VFDOH�PDULWLPH� LQGXVWULHV�DQG� ORFDO� WUDGH�� ,Q�DGGLWLRQ�� LQ�PDQ\�FDVHV� WKHVH�FLWLHV�DUH�
QRW� H[WUHPHO\� DWWUDFWLYH� IRU�PDVV� WRXULVP� DQG� DUH� ORFDWHG� DVLGH� IURP�PDMRU� WUDQVSRUWDWLRQ�
URXWHV��7KHUHIRUH��LW�VHHPV�QHFHVVDU\�WR�UHWKLQN�WKH�³XUEDQ�ZDWHUIURQW�GHYHORSPHQW�SDWWHUQ´�
ZLWKLQ�WKHVH�VLWHV��DV�WKH�VWUDWHJLHV�EDVHG�RQ�FRS\LQJ�WKH�VROXWLRQV�NQRZQ�IURP�ODUJHU�FLWLHV�
FDQQRW�EH�HIIHFWLYHO\�XVHG���

2. Waterfront redevelopment as the global success story 

5HGHYHORSPHQW�RI�XUEDQ�ZDWHUIURQWV�LV�RQH�RI�WKH�OHDGLQJ�WKHPHV�LQ�FRQWHPSRUDU\�SODQQLQJ�
SUDFWLFH��7KLV� LVVXH� LV� D� VXEMHFW� RI� LQWHUHVW� WR�PDQ\� VFKRODUV� DQG�SUDFWLWLRQHUV�� DVVRFLDWHG�
ZLWK� GHYHORSPHQW� RI� ZDWHUIURQW� FLWLHV�� ,Q� OLWHUDWXUH� RQ� WKLV� WRSLF� RQH� FDQ� ILQG� D� ORW� RI�
LQIRUPDWLRQ� UHJDUGLQJ� OHDGLQJ�H[DPSOHV�RI� WKLV�SURFHVV��GLVFXVVLRQ�RI� LVVXHV�DQG�SUREOHPV�
DVVRFLDWHG�ZLWK�WKLV�SKHQRPHQRQ�DV�ZHOO�DV�DQDO\VLV�RI�WKH�UHVXOWV�DFKLHYHG�>/RUHQV������@��
,Q� DGGLWLRQ�� PDQ\� VSHFLDOLVWV� LQ� WKLV� ILHOG�PDQDJHG� WR� GHYHORSHG� D� VRUW� RI� ³JXLGH� RI� JRRG�
SUDFWLFH´�IRU�FLWLHV�DQG�SODQQHUV�LQWHUHVWHG�LQ�XQGHUWDNLQJ�DQ�HIIRUW�DVVRFLDWHG�ZLWK�UHVKDSLQJ�
WKH� ZDWHUIURQW� VLWH� >,QWHUUHJ� ,,�&�� ����@�� %XW� RQH� FDQ� HDVLO\� VSRW� WKDW� PRVW� RI� WKH� FDVHV�
GLVFXVVHG�DUH�EDVHG�LQ�FOLPDWH�]RQHV�DOORZLQJ�H[WHQVLYH�SXEOLF�XVH�RI�WKH�ZDWHUIURQW�VLWHV�IRU�
WKH� PRVW� SDUW� RI� WKH� \HDU�� ,Q� DGGLWLRQ�� PRVW� RI� WKH� DSSUDLVHG� FDVHV� DUH� ORFDWHG� LQ� WKH�
UHODWLYHO\� ODUJH� FLWLHV�� ZKLFK� DOORZHG� GHYHORSPHQW� RI� WKH� GLYHUVLILHG� XUEDQ� SURJUDP� DQG�
H[WHQVLYH� QHWZRUNV� RI� SXEOLF� VSDFHV�� 7KHUHIRUH�� WKH� SKHQRPHQRQ� RI� ZDWHUIURQW�
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UHGHYHORSPHQW� LV� IUHTXHQWO\� DVVRFLDWHG� ZLWK� H[WHQVLYH� GHYHORSPHQW� RI� ODUJH� VFDOH� XUEDQ�
VWUXFWXUHV��LQ�WKH�FOLPDWH�UHDOLWLHV�DOORZLQJ�H[WHQVLYH�SXEOLF�XVDJH�RI�WKHVH���

7KLV� SURFHVV� KDV� EHHQ�SLRQHHUHG� E\� VXFK� FLWLHV� DV�%DOWLPRUH�� %RVWRQ�� /RQGRQ�� /LYHUSRRO��
2DNODQG�� 6HDWWOH�� DQG� 6DQ� )UDQFLVFR�� 7KH� WUDQVIRUPDWLRQV� RI� ZDWHU�EDVHG� DUHDV� LQ� WKHVH�
FLWLHV� EHJDQ�DV� HDUO\� DV� WKH� ����V�� ,Q� WKDW� SHULRG�ZDV� WKH� EXLOGLQJ� RI� WKH� IDPRXV�6\GQH\�
2SHUD�LQ�WKH�HDUO\�����V��DV�ZHOO�DV�WKH�3DVHR�GHO�5LR� LQ�6DQ�$QWRQLR��7H[DV��+RZHYHU�� LW�
ZDV�WKH�,QQHU�+DUERXU�SURMHFW�LQ�%DOWLPRUH�WKDW�SOD\HG�D�VLJQLILFDQW�UROH��EHLQJ�WKH�WHPSODWH�
IRU�PDQ\�RWKHU�RQHV��H�J��'DUOLQJ�+DUERXU�LQ�6\GQH\��7KLV�VLPLODULW\�JRHV�\HW�IXUWKHU�WKDQ�WKH�
SULQFLSOHV�IRU�WKH�UHDOL]DWLRQ�RI� WUDQVIRUPDWLRQV��LQ�WKH�IXQFWLRQDO�VHQVH���EXW�HPEUDFHV�DOVR�
WKH� FRRSHUDWLRQ� EHWZHHQ� SXEOLF� DQG� SULYDWH� VHFWRUV� WKDW� OHDGV� WR� WKH� UHDOL]DWLRQ� RI� WKHVH�
SURMHFWV��*HQHUDOO\�VSHDNLQJ�� WKH�EHJLQQLQJ�RI� WKH� WUDQVIRUPDWLRQV�RI� WKH� IRUPHU�SRUW�DUHDV�
RFFXUUHG�LQ�WKH�8QLWHG�6WDWHV���%RVWRQ��%DOWLPRUH��DQG�EOD]HG�WUDLOV�IRU�RWKHU�FHQWUHV�>/RUHQV��
����@���

3. Complexity of urban waterfront regeneration 

7KH�UHYLWDOL]DWLRQ�RI�ZDWHUIURQWV� LV�D�FRPSOH[�SURFHVV�RI�PDQ\�GLPHQVLRQV��FRQVLGHULQJ�WKH�
VFDOH�RI�LVVXHV�LW�HPEUDFHV�>%UHQQ��5LJE\������@�DQG�LQFOXGHV�WKH�IROORZLQJ���

Economic dimension�� WKH� WUDQVIRUPDWLRQ� RI� WUDGLWLRQDO� LQGXVWULDO� GRPDLQV� LV� LWV� PDLQ�
HOHPHQW��UHDOL]HG�E\�VXFK�PHDQV�DV�WKH�LQWURGXFWLRQ�RI�QHZ�WHFKQRORJLHV�DQG�WKH�UHORFDWLRQ�
RI�IDFWRULHV�EH\RQG�WUDGLWLRQDO�LQGXVWULDO�]RQHV���,Q�HIIHFW��FKDQJHV�LQ�WKH�HFRQRPLF�VWUXFWXUH�
RI� FLWLHV� DSSHDU�� LQFOXGLQJ� WKH� GLVDSSHDUDQFH� RI� WUDGLWLRQDO� IRUPV� RI� SURGXFWLRQ� DQG�
SURFHVVLQJ��+HQFH��WKH�QHZ�SURMHFWV�FDUULHG�RXW�LQ�WKH�DUHDV�FORVH�WR�ZDWHU�SURYH�KHOSIXO�LQ�
WKH�HFRQRPLF�UHJHQHUDWLRQ�RI�D�FLW\�WKDQNV�WR�WKH�FUHDWLRQ�RI�QHZ�GRPDLQV�RI�HQWUHSUHQHXULDO�
DFWLYLW\�DQG�WKH�FUHDWLRQ�RI�QHZ�ZRUN�SODFHV�LQ�WKH�VHUYLFH�VHFWRU��HWF���

Social dimension:�VRFLDO�FKDQJHV�±� LQFOXGLQJ� WKH�JURZLQJ�ZHDOWK�RI�VRFLHWLHV�±� IRVWHU� WKH�
LQWHUHVW� LQ� WRXULVP� DQG� LQFUHDVH� WKH� QHHGV� IRU� UHFUHDWLRQ�� 7KH� QRWLRQ� RI� cultural tourism�
DSSHDUV�� ,W� GHQRWHV� WKH� HPSKDVLV� SXW� ILUVWO\� RQ� WKH� XVH� RI� FXOWXUDO� YDOXHV� RI� D� JLYHQ� VLWH��
EHLQJ� OLQNHG� WR� WKH� UDLVHG� LQWHUHVW� LQ� ORFDO� FRORXU� DQG� WKH� QHHG� IRU� OHDUQLQJ� DERXW� D� JLYHQ�
SODFH�� DV� ZHOO� DV� RQ� H[SHULHQFLQJ� GLIIHUHQW� FXOWXUHV� DQG� FXVWRPV�� ,W� LV� DOVR� OLQNHG� WR� WKH�
LQFUHDVLQJ�VHQVH�RI�LGHQWLW\�RI�ORFDO�FRPPXQLWLHV��H[SUHVVHG�E\�VXFK�WKLQJV�DV�WKH�FXOWLYDWLRQ�
RI�WUDGLWLRQ�DQG�ORFDO�FXVWRPV��LQFOXGLQJ�WKRVH�FRQFHUQLQJ�ZDWHU��WKH�SRUW�DQG�WKH�VHD�� �

Environmental dimension:� 6LQFH� WKH� ����V�� WKH� XUJH� WR� SURWHFW� HQYLURQPHQWDO� YDOXHV� RI�
YDOXDEOH�SODFHV�KDV�EHHQ� LQFUHDVLQJ�� DORQJ�ZLWK� WKH�JURZLQJ� LQWHUHVW� LQ� UHPRYLQJ�SROOXWLRQ�
IURP� GHJUDGHG� VLWHV�� 7KH� SURJUDPV� IRU� WKH� SXULILFDWLRQ� RI� UHVHUYRLUV�� DOVR� LQ� KDUERU� DQG�
LQGXVWULDO�DUHDV��DUH�WKH�EHVW�H[DPSOHV�RI�WKLV�XUJH��3XULW\�RI�ZDWHU�LV�DQ�LPSRUWDQW�IDFWRU�LQ�
WKH�UHYLWDOL]DWLRQ�RI�ZDWHUIURQWV�DQG�FDQ�ODUJHO\�GHWHUPLQH�WKH�VXFFHVV�RU�IDLOXUH�RI�WKH�ZKROH�
XQGHUWDNLQJ��7KH�VDPH�SHUWDLQV� WR� WKH�SXULW\�RI� WKH�VRLO�� ,I� WKH� ODQG� LV�SROOXWHG� �EHFDXVH�RI�
IRUPHU� LQGXVWULDO� DFWLYLW\�� LWV� SXULILFDWLRQ� EHFRPHV�D� SUHUHTXLVLWH��ZKLFK� WKH� LQLWLDWRUV� RI� WKH�
IXQFWLRQDO�DQG�VSDWLDO�WUDQVIRUPDWLRQ�SURMHFW�PXVW�XQGHUWDNH���

Cultural dimension:� WKH�SURWHFWLRQ�RI� WKH�KLVWRULF�KHULWDJH�RI�FLWLHV�� LQFOXGLQJ� WKH�HOHPHQWV�
UHODWHG� WR� WKHLU� LGHQWLW\�KDV�DOVR�EHHQ�HQMR\LQJ� WKH� LQFUHDVHG� LQWHUHVW�RI�ERWK�SXEOLF�VHFWRU�
DQG�XUEDQ�FRPPXQLWLHV��7KLV� LV�SDUWLFXODUO\�UHODWHG�WR�WKH�SUHVHUYDWLRQ�RI�PDULWLPH�WUDGLWLRQ��
H[SUHVVHG� E\� FXOWXUDO� XQGHUWDNLQJV� DQG� D� UHVSHFW� IRU� SDUWLFXODU� VLWHV� VKRZQ� E\� WKHLU�
UHIDVKLRQLQJ� DOOXGLQJ� WR� ORFDO� KLVWRU\�� 2I� FKLHI� LPSRUWDQFH� KHUH� LV� WKH� UHYLWDOL]DWLRQ� RI� ROG�
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EXLOGLQJV�UHODWHG�WR�WKH�KDUERXU�WUDGLWLRQ�LQ�VXFK�D�ZD\�WKDW�WKHLU�DGDSWDWLRQ�WR�QHZ�IXQFWLRQV�
FDQ� SUHVHUYH� WKH� EDVLF� HOHPHQWV� RI� WKHLU� IRUPHU� GHVLJQ��� 7KHVH� EXLOGLQJV�� ZKHQ� VXLWDEO\�
LQFRUSRUDWHG�LQWR�WKH�QHZ�XUEDQ�VWUXFWXUH��FDQ�HYHQ�ZRUN�DV�FDWDO\VWV�LQ�WKH�GHYHORSPHQW�RI�
QHZ�XUEDQ�SURJUDPV� 7KH� UHWXUQ� WR� WUDGLWLRQ�DQG�FXOWXUDO� YDOXHV�RI� IRUPHU�KDUERXUV� LV�DOVR�
H[SUHVVHG�E\�WKH�FUHDWLRQ�RI�RSHQ�DLU�PXVHXPV��WKH�GHYHORSPHQW�RI�HGXFDWLRQDO�LQVWLWXWLRQV�
�OLNH� PXVHXPV� RU� PDULQH� DTXDULD��� DQG� ILQDOO\�� WKH� FUHDWLRQ� RI� QHZ� REMHFWV� WKDW� GHYHORS�
UHODWLRQV�ZLWK�WKH�IRUPHU�VWUXFWXUHV�RI�SRUWV�ERWK�LQ�WKHLU�VFDOH�DQG�FKDUDFWHU��7KH\�VHUYH�QRW�
RQO\�FRPPHUFLDO�SXUSRVHV�EXW�DUH�DOVR�D�VSHFLILF�NLQG�RI�GHSRVLWRU\�RI�WKH�FROOHFWLYH�PHPRU\�
RI� WKH� ORFDO� FRPPXQLW\��HQFRPSDVVLQJ� WKH�KLVWRU\�RI� IRUPHU�KDUERUV�DQG�SHRSOH� UHODWHG� WR�
WKHP�>(GZDUGV������@��7KHVH� WHQGHQFLHV�KDYH�SURYRNHG�D�FUXFLDO� WXUQ� LQ� WKH�SDUDGLJPV�RI�
XUEDQ� SODQQLQJ�� SUHYLRXVO\� GRPLQDWHG� E\� D� KHULWDJH� RI�PRGHUQLVW� XUEDQ� SODQQLQJ� IURP� WKH�
����V�DQG�����V��

,W�FDQ�EH�REVHUYHG�IURP�WKH�DERYH�H[DPSOHV�WKDW�ZDWHU�EDVHG�DUHDV�KDYH�EHHQ�WUDQVIRUPHG�
DOO�RYHU�WKH�ZRUOG�DQG�WKDW�±�LQ�HDFK�FDVH�RI�WKH�WUDQVIRUPDWLRQ�SURJUDP�±�DQ�DUUD\�RI�LVVXHV�
KDG�WR�EH�WDNHQ�LQWR�DFFRXQW��%XW�±�DW� WKH�VDPH�WLPH�±� LW�VHHPV�WR�EH�SRVVLEOH�WR�GHILQH�D�
QXPEHU�RI�NH\� W\SHV�RI�ZDWHUIURQW� UHGHYHORSPHQW�SDWWHUV��7KHVH�PD\�FRQVWLWXWH�D�JHQHUDO�
W\SRORJ\�RI�ZDWHUIURQW�WUDQVIRUPDWLRQ�VFKHPHV����

4. Key types of waterfront redevelopment patterns 

7KH�DQDO\VLV�RI�UHJHQHUDWLRQ�SURJUDPV�LQWURGXFHG�LQ�GHJUDGHG�ZDWHUIURQWV�LQ�SRUW�FLWLHV�PD\�
LQFOXGH� D� QXPEHU� RI� LVVXHV�� $PRQJ� WKH� PRVW� LPSRUWDQW� RQHV� RQH� PD\� LGHQWLI\� VXFK� WKH�
LVVXHV�DV��UROH�RI�D�SURMHFW�LQ�WKH�FLW\�VWUXFWXUH���IXQFWLRQDO�SURJUDP�RI�WKH�SURMHFW��DWWLWXGH�WR�
WKH� FXOWXUDO� KHULWDJH� RI� WKH� FLW\� DV� ZHOO� DV� UHDOL]DWLRQ� VWUDWHJ\� DGRSWHG�� 7KHVH� LVVXHV� DUH�
SUHVHQWHG�LQ�PRUH�GHWDLOHG�ZD\�LQ�WKH�IROORZLQJ�SDUWV�RI�WKLV�FKDSWHU��

4.1. The role of a project in the city structure  

$�GLIIHUHQW�GHILQLWLRQ�RI�D�SURMHFW�ZLWKLQ� WKH�FLW\�VWUXFWXUH�FDQ�EH�IRUPHG��GHSHQGLQJ�RQ� WKH�
VFDOH�DQG�FKDUDFWHU�RI�D�JLYHQ�SURMHFW�� 

x� a project of a significant role for the structure and functioning of the city�±�WKLV�
GHQRWHV�ILUVW� WKHVH�YHQWXUHV�ZKLFK�DLP�DW�PRUH�WKDQ�WKH�VROXWLRQ�RI� WKH�SUREOHPV�RI�
GHJUDGHG� SRVW�KDUERXU� DUHDV� DQG� WKH� FUHDWLRQ� RI� WKH� QHZ� TXDOLW\� RI� XUEDQ�
HQYLURQPHQW��7KHUHIRUH��WKH�EDVLF�HOHPHQWV�KHUH�DUH�WKH�IDFLOLWDWLRQ�RI�FLW\�OLIH�DQG�WKH�
FUHDWLRQ� RI� RSSRUWXQLWLHV� IRU� WKH� HFRQRPLF� GHYHORSPHQW� RI� WKH� FLW\�� DORQJ� ZLWK� WKH�
VLJQLILFDQW� QHZ� UHVLGHQWLDO� DUHDV� DQG� D� JUHDW� FRQFHQWUDWLRQ� RI� ZRUN� SODFHV�� $V� DQ�
H[DPSOH� RQH� FDQ� TXRWH� WKH� Canary Wharf� LQ� /RQGRQ� ZKLFK� KDV� FRQVLGHUDEO\�
FKDQJHG� WKH� VWUXFWXUH� RI� WKH� FLW\� FDXVLQJ�� DPRQJ� RWKHUV�� VKLIWV� LQ� PDLQ� VSDWLDO�
DUUDQJHPHQWV����

x� project of minor importance�ZKLFK�GR�QRW�VLJQLILFDQWO\�FKDQJH� WKH�PRGH� LQ�ZKLFK�
WKH�FLW\� IXQFWLRQV��7KHVH�DUH�VPDOO�SURMHFWV��DGGUHVVLQJ�RQO\� IUDJPHQWV�RI�GHJUDGHG�
XUEDQ� VWUXFWXUHV�� $PRQJ� WKH� H[DPSOHV� DUH�Rowes Wharf� LQ� %RVWRQ��South Street 
Seaport� LQ�1HZ�<RUN�DQG�SDUWLFXODU�HOHPHQWV� LQ� WKH� UHYLWDOLVDWLRQ�RI� WKH�ROG�SRUWV� LQ�
%DUFHORQD�DQG�*HQRD���

&HUWDLQO\��WKH�VFKHPH�IRU�D�JLYHQ�UHYLWDOLVDWLRQ�SURJUDP�FDQ�EH�D�PL[WXUH�RI�GLIIHUHQW�W\SHV��
%DVLFDOO\��WKHUH�LV�D�FRPELQDWLRQ�RI�D�VLQJOH�RU�WZR�ELJ�SURMHFWV�±�FDOOHG�WKH�OHDGLQJ�SURMHFWV�±�
ZLWK�D�VHULHV�RI�VXSSRUWLQJ�DFWLRQV�ZKLFK�DUH�RQO\� WKH�VXSSRUW�DQG�DLG� IRU� WKH�PDLQ�RQH��$�
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FODVVLFDO�H[DPSOH�RI�VXFK�D�SURJUDP�DUH�/RQGRQ�'RFNODQGV��ZKHUH� WKH�Canary Wharf�ZDV�
WKH� PDLQ� SURMHFW�� UHDOL]HG� ZLWKLQ� WKH� DVVXPHG� IUDPHZRUN� DQG� ZDV� VXUURXQGHG� E\� PDQ\�
VPDOOHU�RQHV�RI�PDUJLQDO�VLJQLILFDQFH���

+RZHYHU��D�VOLJKWO\�GLIIHUHQW�VLWXDWLRQ�KDSSHQV�LQ�PDQ\�FDVHV��7KH�WUDQVIRUPDWLRQ�SURJUDP�LV�
EXLOW� IURP�D�EXQFK�RI�PLQRU�SURMHFWV��<HW� WKHQ�WKHUH� LV�QR�IHHOLQJ�RI� WKH��QHZ�TXDOLW\��EHLQJ�
FUHDWHG�LQ�WKH�ZDWHUIURQW�DUHD�RI�WKH�FLW\�DQG�WKLV�PD\�DIIHFW�WKH�VXFFHVV�RI�WKH�YHQWXUH��7KH�
H[DPSOHV�RI�VXFK�W\SHV�RI�SURJUDP�FDQ�EH�IRXQG�LQ�%RVWRQ��6DQ�)UDQFLVFR��%DUFHORQD��DQG�
*HQRD��2EYLRXVO\�� VRPHWLPHV�� FHUWDLQ� SURJUDPV� EHFDPH�PRUH� VLJQLILFDQW� WKDQ� RWKHUV�� \HW�
WKH\�GLG�QRW�JDLQ�D�FOHDU�GRPLQDQFH�LQ�WKH�IXQFWLRQDO�DQG�RU�VSDWLDO�VWUXFWXUH�RI�WKH�FLWLHV���

4.2. Functional program of a project  

7KH� SURMHFWV� UHDOL]HG� LQ� WKH� IUDPHZRUN� RI� ZDWHUIURQW� WUDQVIRUPDWLRQV� LQ� FLWLHV� KDYH� D� YHU\�
GLYHUVLILHG� IXQFWLRQDO� SURJUDP�� WKHUHIRUH�� VRPH� RI� WKH� SURMHFWV� DUH� GHWHUPLQHG� DV� WR� � WKHLU�
VSHFLILF�UROH�DQG�ORFDWLRQ�LQ�WKH�HQWLUH�VWUXFWXUH�RI� WUDQVIRUPDWLRQ��7KH�IROORZLQJ�JURXSV�FDQ�
EH�HQXPHUDWHG�KHUH���

Commercial projects� ±� UHODWHG� WR� WKH� GHYHORSPHQW� RI� GRZQWRZQ� IXQFWLRQV�� HVSHFLDOO\�
VHUYLFH�SURJUDP��WKHVH�FDQ�EH�GLYLGHG�LQWR�WZR�FDWHJRULHV��

x� festival marketplace ±�WKH�LQWURGXFWLRQ�RI�D�FRPPHUFLDO�SURJUDPPH�DGGUHVVHG�WR�D�
ZLGH�SXEOLF��VXFK�DV�VKRSV��UHVWDXUDQWV��HQWHUWDLQPHQW��VDIHJXDUGLQJ�WKH�YLVWD�WR�WKH�
ZDWHU��VSDFH�IRU�DUWLVWLF�DSSHDUDQFHV�DQG�H[WHQVLYH�SXEOLF�VSDFH��L�H��WKH�FRPELQDWLRQ�
RI�SODFHV�RI�FDWHULQJ�DQG�VKRSSLQJ�ZLWK�RSSRUWXQLWLHV�IRU�VRFLDOLVLQJ��DOO�RI�WKLV�EHLQJ�D�
FRQFHQWUDWHG�HQWHUSULVH��7KH�VXSHULRU�JRDO�KHUH� LV� WKH�FUHDWLRQ�RI�D�VSHFLILF�genius 
locii�DV�D�PDJQHW�DWWUDFWLQJ�SHRSOH� WR�VSHQG� WLPH� LQ�D�FDUHIXOO\�FUHDWHG�VSDFH��7KH�
FRQFHSW� RI� WKH� �IHVWLYDO� PDUNHWSODFH��� LQYHQWHG� E\� -DPHV� 5RXVH� IURP� 5RXVH�
'HYHORSPHQW�&RUSRUDWLRQ�DQG�GHVLJQHG��DPRQJ�RWKHUV��LQ�%DOWLPRUH�E\�%HQMDPLQ�DQG�
-DQH� 7KRPSVRQ�� ZDV� LQFRUSRUDWHG� HVSHFLDOO\� LQ� $PHULFDQ� SURJUDPPHV� IRU� WKH�
WUDQVIRUPDWLRQ�RI�GHJUDGHG�SRUW�VWUXFWXUHV��7KLV�LV�OLQNHG�WR�WKH�ODFN�RI�WKH�(XURSHDQ�
W\SH� SXEOLF� VSDFHV� LQ� $PHULFDQ� XUEDQ� VWUXFWXUHV�� 7KXV�� WKH� �IHVWLYDO�PDUNHWSODFHV��
VHUYHG�DV�WKH�VXUURJDWH�RI�VXFK�(XURSHDQ�PDUNHWSODFHV�DQG�EOD]HG�WUDLOV�IRU�DQRWKHU�
SKHQRPHQRQ��QDPHO\��DUWLILFLDOO\�FUHDWHG�XUEDQ�VSDFHV�� 

x� mixed-use projects� DUH� PXOWL�IXQFWLRQ� VWUXFWXUHV�� ZLWK� D� ODUJH� SDUWLFLSDWLRQ� RI�
FRPPHUFLDO� DQG� VHUYLFH� IXQFWLRQV�� DORQJVLGH� D� FRQVLGHUDEOH� RIILFH�� KRWHO� DQG�
UHVLGHQWLDO�SURJUDPV�� 

Cultural, educational and environmental projects.� 8UEDQ� ZDWHUIURQWV� KDYH� DOZD\V�
SURYLGHG�XQLTXH�SODFHPHQW� IRU� UHOLJLRXV�DUFKLWHFWXUH��PRQXPHQWV��SXEOLF�DUW�DQG�ELJ�SXEOLF�
LQVWLWXWLRQV�� 7KLV� SUDFWLFH� LV� FRQWLQXHG� WRGD\�� )RU� LQVWDQFH�� WKH� V\PERO� RI� WKH� SRVW�ZDU�
$XVWUDOLD� LV� WKH� RSHUD� KRXVH� LQ� 6LGQH\�� ORFDWHG� RQ� WKH� %HQQDORJ� SURPRQWRU\�� 6LPLODU��
FRQWHPSRUDU\� ZDWHUIURQW� EXLOGLQJV� RIWHQ� EHFRPH� FLW\� V\PEROV�� DV� 2VDND� $TXDULXP� GRHV��
:DWHUIURQWV�DUH�DOVR�D�ORJLFDO�ORFDWLRQ�IRU�WKH�EXLOGLQJV�ZKLFK�WHVWLI\�DQG�GRFXPHQW�D�PDULQH�
KHULWDJH� RI� D� FLW\�� IRU� H[DPSOH�� PDULQH� PXVHXPV� �H�J�� LQ� $XFNODQG� DQG� 6WRFNKROP�� DQG�
KLVWRULF� VKLSV� PRRULQJ� QHDUE\�� 7KH� EXLOGLQJV� RI� WKHVH� PXVHXPV� WKHPVHOYHV� FDQ� EH�
VLJQLILFDQW� V\PEROV� LQ� WKHVH� FLWLHV
� VWUXFWXUHV� DV� Suntory Museum LQ� 2VDND� LV� ��������
+RZHYHU��WKH�SUHUHTXLVLWH�IRU�HQWHUSULVHV�OLNH�WKDW�LV�WKH�SXULILFDWLRQ�RI�ZDWHU�LQ�WKH�ZDWHUIURQW�
DUHD��%HVLGH�V\PEROLF�DQG�DHVWKHWLF�YDOXHV��WKHVH�VLWHV�KDYH�DOVR�DQ�HGXFDWLRQDO�YDOXH��WKH\�
LQIRUP�WKH�SXEOLF�RQ�WKH�LPSRUWDQFH�RI�ZDWHU�LQ�RXU�OLIH�DQG�VHUYH�DV�WKH�VRXUFH�RI�NQRZOHGJH�
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±�HVSHFLDOO\� IRU� \RXQJ�SHRSOH�±�DERXW�HQYLURQPHQWDO� LQWHUGHSHQGHQFLHV�JRYHUQLQJ�RXU� OLIH��
$V�DQ�H[DPSOH��RQH�FDQ�TXRWH�KHUH�KXJH�PDULQH�DTXDULD�WKH�FRQVWUXFWLRQ�RI�ZKLFK�EHFDPH�
WKH� VWDUWLQJ� SRLQW� IRU� PDQ\� UHYLWDOLVDWLRQ� SURJUDPV� RQ� PDQ\� SRVW�KDUERU� DUHDV� �%RVWRQ� ±�
������ %DOWLPRUH� ±� ������� 7KH\� KDYH� DQ� H[FHSWLRQDO� SRZHU� WR� ERWK� IDVFLQDWH� DQG� HGXFDWH�
SHRSOH�DQG�DUH�RQH�RI�WKH�PRVW�LQWHUHVWLQJ�H[DPSOHV�IRU�FRQWHPSRUDU\�SRUW�FLWLHV���

Recreational projects��$Q�LPSRUWDQW�UROH�RI�ZDWHUIURQWV�LV�SURYLGLQJ�OHLVXUH�IRU�LWV�XVHUV�DQG�
LQKDELWDQWV��7KLV� LV� UHDOL]HG� LQ�YDULRXV� IRUPV��DQJOLQJ��VZLPPLQJ��VDLOLQJ��TXLHW�PXVLQJ��HWF��
7KXV�� QHZ�SDUNV�� SXEOLF� VSDFHV�� SURPHQDGHV��PDULQDV�� FKLOGUHQ� SOD\JURXQGV� DQG� YDQWDJH�
SRLQWV� DUH� EHLQJ� FUHDWHG�� ,W� VHHPV� VDIH� WR� SUHVXPH� WKDW� UHFUHDWLRQDO� DUHDV� ZLWK� UHODWHG�
FXOWXUDO� IXQFWLRQV� ZLOO� GRPLQDWH� QHZ� ZDWHUIURQW� SURMHFWV�� WDNLQJ� LQWR� DFFRXQW� FDWHULQJ� DQG�
VKRSSLQJ� IDFLOLWLHV�� DGGUHVVHG� WR� WKH� FOLHQWV� RI� WKHVH� UHFUHDWLRQDO� DUHDV�� DLPHG� DW� WKH�
VWUHQJWKHQLQJ�RI��WKH�ZDWHUIURQW�H[SHULHQFH����

Residential projects��3HRSOH�KDYH� OLYHG�RQ�ZDWHUVLGH� IRU� FHQWXULHV�� ERWK� IRU� SUDFWLFDO� DQG�
DHVWKHWLF�UHDVRQV��/LYLQJ�QH[W�WR�ZDWHU�LV�WRGD\�VR�DWWUDFWLYH�WKDW�GHYHORSHUV�ZLOO�TXLWH�RIWHQ�
FUHDWH�DUWLILFLDO�OLWWOH�ODNHV�DQG�SRQGV��WR�ODWHU�EXLOG�QHZ�UHVLGHQWLDO�KRXVHV�DURXQG�WKHP��,W�LV�
DQ�D[LRP�RI�WKH�UHDO�HVWDWH�EXVLQHVV�WKDW�D�SORW�QHDU�ZDWHU�LV�PRUH�H[SHQVLYH�WKDQ�D�VLPLODU�
RQH��ODFNLQJ�ZDWHU�LQ�WKH�QHLJKERUKRRG��'HVSLWH�WKH�WKUHDW�RI�KXUULFDQHV�DQG�IORRGV��SHRSOH�
DUH� VWLOO� EXLOGLQJ� WKHLU� VKHOWHUV� LQ�ZDWHUVLGH�DUHDV��7KH� LQFUHDVLQJ�GHPDQG� IRU� KRXVHV�QHDU�
ZDWHU�LV�DQ�LPSRUWDQW�HOHPHQW�RI�WKH�ZDWHUIURQW�SKHQRPHQRQ��+RZHYHU��GXH�WR�WKH�IDFW�WKDW�D�
KRXVH�±�D�SULYDWH�VSDFH�±�LV�ORFDWHG�RQ�ZDWHU�±�D�SXEOLF�VSDFH��LQ�D�VHQVH��WHQVLRQV�EHWZHHQ�
WKHVH� WZR� ZRUOGV� DSSHDU�� :KHQ� D� JLYHQ� ZDWHUIURQW� REMHFW� LV� ZHOO�GHYLVHG� DQG� FDUHIXOO\�
H[HFXWHG�� D� GLUHFW� YLFLQLW\� RI� ZDWHU� LV� JXDUDQWHHG� WR� WKH� ZLGH� SXEOLF� DQG� WKH� ZDWHUVLGH�
SDVVDJHV� DQG� ERXOHYDUGV� EHFRPH� DWWUDFWLYH� DQG� LQYLWLQJ�� 8QIRUWXQDWHO\�� DQ� XQWRZDUG�
WHQGHQF\� WR�VHSDUDWH�WKH�DUHD�IURP�LWV�VXUURXQGLQJV� LQ�VRPH�UHVLGHQWLDO�ZDWHUIURQW�SURMHFWV�
KDV� DSSHDUHG�� HVSHFLDOO\� FRQVLGHULQJ� H[SHQVLYH� OX[XU\� IODWV�� � &RQVHTXHQWO\�� IHQFLQJ� DQG�
VHQWU\� ER[HV� DSSHDU� WR� FUHDWH� DQ� LPSUHVVLRQ� WKDW� D� JLYHQ� ZDWHUVLGH� DUHD� EHORQJV� WR�
UHVLGHQWV� DQG� WUHVSDVVHUV� DUH� UHDOO\� XQZHOFRPH�� $� GHPDQGHG� HIIHFW� FDQ� EH� DFKLHYHG� E\��
H�J�� WKH� LQWURGXFWLRQ� RI� D� FHUWDLQ� QXPEHU� RI� VXEVLGL]HG� VRFLDO� IODWV�� DV� ZDV� GRQH� LQ� WKH�
Entrepot West�SURMHFW��7KH�VW\OH�RI�WKH�GHYHORSPHQW�RI�VXFK�SODQHV�GHSHQGV�RQ�ORFDWLRQ�YHU\�
PXFK���

Industrial-and-port constructions��0DQ\� RI� WKH�PRVW� IDVFLQDWLQJ�ZDWHUIURQWV� LQ� FLWLHV� DUH�
UHODWHG�ZLWK�SRUWV�IXQFWLRQLQJ�VWLOO�DQG�RSHUDWLQJ�WUDQVSRUWDWLRQ�HTXLSPHQW�RQ�WKHLU�SUHPLVHV��
$�SRUW�YLHZ�ZLWK�LWV�KXJH�FUDQHV�DQG�VKLSV�PRRULQJ�DW�TXD\V�LV�YHU\�DWWUDFWLYH��:KLOH�PDQ\�RI�
WKH� SRUW� IXQFWLRQV� DUH� QRZ�EHLQJ� FDUULHG� RXW� RQ� WKH� SHULSKHULHV� RI� XUEDQ� VWUXFWXUHV�� VRPH�
KDYH� VWLOO� UHPDLQHG� LQ� WKH� FLW\� FHQWUHV�� H[DPSOHV� RI� WKLV� DUH� 2DNODQG�� 6DQ� )UDQFLVFR��
+DPEXUJ�� 5RWWHUGDP�� +HDY\� LQGXVWULDO� LQVWDOODWLRQV�� VPDOO� IDFWRULHV�� VHZDJH� SURFHVVLQJ�
SODQWV��EULGJHV�DQG�SDVVHQJHU�WHUPLQDOV�±�DOO�WKHVH�LQVWLWXWLRQV�DUH�ORFDWHG�RQ�ZDWHUIURQW�ODQG�
DQG�VRPHWLPHV�UHQGHU�JUHDW�LQIOXHQFH�RYHU�WKH�VKDSH�RI�WKH�ZKROH�ZDWHUVLGH�DUHD�RI�D�FLW\��
2WKHU� HOHPHQWV� KHUH� DUH� VPDOO� HQWHUSULVHV� DQG� ILUPV� OLQNHG�ZLWK� SRUW� VLWHV� IRU� \HDUV�� HYHQ�
FHQWXULHV��ZKLFK�DUH�VLWXDWHG�LQ�WKH�GLUHFW�YLFLQLW\�RI�FLW\�FHQWHUV��7KHVH�LQVWLWXWLRQV�FUHDWH�D�
PRUH� GLYHUVLILHG� DQG� DXWKHQWLF� LPDJH� RI� D� JLYHQ� ZDWHUIURQW�� /RRNLQJ� DW� WKLV� LVVXH� IURP� D�
VWULFWO\�HFRQRPLF�SRLQW�RI�YLHZ��VXFK�IXQFWLRQV�DV�PDULQDV��ERDW�EXLOGLQJ�ZRUNVKRSV�DQG�VPDOO�
VKLS\DUGV��EDVHV�RI�ILVKLQJ�FXWWHUV�DQG�RWKHU�REMHFWV�PD\�HDVLO\�EH�UHSODFHG�E\�PRUH�LQWHQVH�
FRPPHUFLDO� IXQFWLRQV��7KHUHIRUH�� WKH\� TXLWH� RIWHQ� OHDYH� WKHLU� ROG� ORFDWLRQ� LQ� WKH� VHDUFK� IRU�
FKHDSHU� ODQG� RU�� HYHQ�� FHDVH� WKHLU� DFWLYLW\�� ,QGXVWULDO� XVHUV� RI� ZDWHUIURQWV�� HVSHFLDOO\� WKH�
ODUJHU�DQG�PRUH�VLJQLILFDQW�RQHV�ZLOO� UHPDLQ��KRZHYHU��FLWLHV�HQMR\�WKH�SRVVLELOLW\�RI�PDNLQJ�
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WKHLU�LQVWDOODWLRQV�PRUH�DWWUDFWLYH��PDNLQJ�WKHP�DQ�DWWUDFWLYH�HOHPHQW�LQ�WKH�SURMHFW��,Q�FDVH�RI�
VPDOO�PDULQH�EXVLQHVVHV��WKH�GHFLVLRQ�LV�PRUH�FRPSOLFDWHG��VKRXOG�RQH�LQWHUIHUH�WR�SUHVHUYH�
WKHVH�VPDOO�HQWHUSULVHV�RU�VKRXOG�RQH�OHW�WKHP�JR��7KLV�W\SH�RI�HQWHUSULVHV��DOWKRXJK�QRW�VR�
VSHFWDFXODU� DV� ODUJH� FRPPHUFLDO� RQHV�� RIIHU� ZRUN� SODFHV�� DQ\ZD\�� HPSOR\LQJ� XQTXDOLILHG�
SHRSOH��DQG�UHWDLQ�WKH�PDULWLPH�FKDUDFWHU�RI�D�JLYHQ�ORFDO�FRPPXQLW\��

4.3. Realization strategies adopted 

7KH� NLQG� RI� ODQG� XVH� LQ� ZDWHUIURQW� DUHDV� LV� EDVHG� RQ� WKH� W\SH� RI� UHDOL]DWLRQ� VWUDWHJLHV�
DGRSWHG�� $OWKRXJK�� LW� PD\� EH� SRVVLEOH� WR� LGHQWLI\� WKUHH� NH\� DSSURDFKHV�� FUHDWLRQ� RI� new 
physical spaces; XVH� RI� cultural heritage spaces DQG� UHYLWDOL]DWLRQ� RI� the space for a 
local community� %XW� ±� GHVSLWH� WKH� DGRSWHG� PRGH� RI� LQWHUYHQWLRQ� ±� LW� DSSHDUV� WKDW�
UHYLWDOL]DWLRQ�SURJUDPV�IRU�SRVW�KDUERU�DUHDV�XVXDOO\�HPEUDFH�D�VHULHV�RI�VLQJOH� LQYHVWPHQW�
SURJUDPV��ILOOLQJ�WKH�HQWLUH�VWUXFWXUH�RI�WKH�SRVW�KDUERU�DUHD��4XLWH�RIWHQ��VWLOO�DEDQGRQHG�DQG�
GHJUDGHG�DUHDV�FDQ�EH�QHLJKERUV� WR�DOUHDG\�FRPSOHWHG�SURMHFWV��7KH�SURMHFWV� WKHPVHOYHV�
DUH�RI�D�GLIIHUHQW�VFDOH�DQG�FKDUDFWHU�DQG�WKH\�SHUIRUP�GLIIHUHQW�IXQFWLRQV�LQ�WKH�VWUXFWXUHV�RI�
WKHLU� FLWLHV�� +RZHYHU�� WKH� UXOH� LV� WKDW� WKH\� FRPSOHPHQW� HDFK� RWKHU� DQG� PDNH� GHILQHG�
IXQFWLRQDO�DQG�VSDWLDO�UHODWLRQV���

6WLOO��RQH�FDQ�GLVWLQJXLVK�FHUWDLQ�FKDUDFWHULVWLF�PRGHV�RI�EHKDYLRU���

x� 7KH� HQWLUH� UHJHQHUDWLRQ� SURFHVV� LV� EDVHG� VROHO\� on individual ventures�� LQ� WKLV�
LQVWDQFH� WKHUH� LV� QR� FRPPRQ� LGHD� WR� OLQN� WKHP�� $V� D� UHVXOW�� ZH� REWDLQ� D� UDWKHU�
KDSKD]DUG�VHW�RI�LQYHVWPHQW�SURMHFWV��RIWHQ�FRQIOLFWLQJ�ZLWK�HDFK�RWKHU�LQ�IXQFWLRQ�DQG�
VSDFH�� 7KHUHIRUH�� WKH� VXFFHVV� RI� VXFK� D� YHQWXUH� LV� UDWKHU� GRXEWIXO�� $� FODVVLFDO�
H[DPSOH�RI�WKLV�LV�WKH�0DQKDWWDQ�ZDWHUIURQW�LQ�1HZ�<RUN���

x� &RPSUHKHQVLYH� UHYLWDOL]DWLRQ� SURJUDPV� DUH� SUHSDUHG� DQG� WKH\� DVVXPH� WKH�
FRQVLGHUHG� WUDQVIRUPDWLRQ� RI� WKH� HQWLUH� SRVW�KDUERU� DUHDV�� 7KLV� KDV� D� GRXEOH�
GLPHQVLRQ�� WKH� UHYLWDOL]DWLRQ� �LQ� WKH�VHQVH�RI�RUJDQL]DWLRQDO�DQG� ILQDQFLDO�VWUXFWXUHV��
DORQJ�ZLWK� WKH�ZRUNLQJ�PRGH��DQG�WKH�GHVLJQ�� ,Q� WKLV�SDUWLFXODU�FDVH��HQWLUH�GLVWULFWV�
DUH�VXEMHFW� WR�DQ�DOO�HPEUDFLQJ�GHVLJQ��ZKLFK� WDFNOHV� WKH�ZKROH�RI� WKH�DUFKLWHFWXUDO�
DQG�XUEDQ�IRUP��7KLV�LV�WKH�FDVH�ZLWK�$PVWHUGDP���

x� 7KH� HQWLUH� SURFHVV� LV� GLYLGHG� LQWR� VPDOOHU� DXWRQRPRXV� LQYHVWPHQW� WDVNV� ZLWKLQ� WKH�
IUDPHZRUN� RI� D� JHQHUDO� FRQFHSW�� 7KLV� LV� DQ� LQWHUPHGLDWH� W\SH� RI� UHJHQHUDWLRQ��
DVVXPLQJ� D� FRPPRQ� JHQHUDO� UHJHQHUDWLRQ� VFKHPH�� HPEUDFLQJ� WKH� UHDOL]DWLRQ� RI�
QHFHVVDU\�LQIUDVWUXFWXUH�LQYHVWPHQW�ZLWKLQ�WKH�HQWLUH�DUHD��ILQDQFHG�IURP�SXEOLF�IXQGV��
DQG�WKHQ��LQGLYLGXDO�VFKHPHV�DUH�DSSOLHG�WR�GHILQHG�SURMHFWV��ILQDQFHG�DQG�GHVLJQHG�
DFFRUGLQJ�WR�WKHLU�RZQ�VFKHPHV��([DPSOHV��/RQGRQ��*HQRD��DQG�%DUFHORQD���

&RQVLGHULQJ�WKH�XWLOLW\�RI�WKH�SURJUDP�LQWURGXFHG�LQWR�SRVW�KDUERU�DUHDV��RQH�FDQ�GLVWLQJXLVK�
DW�OHDVW�WZR�VLWXDWLRQV�LQ�WKH�ZRUOG��ZKHUH��

x� 7KH�JRDO� RI� UHYLWDOL]DWLRQ� LV� WR� regenerate degraded spaces into new downtown 
functions�RI�D�GLYHUVLILHG�FKDUDFWHU��6XFK�LV�WKH�FDVH�RI��IRU�H[DPSOH��/RQGRQ�'RFNV�
RU�.RS�YDQ�=XLG�LQ�5RWWHUGDP�

x� 7KH�UHYLWDOL]DWLRQ�SURJUDPPH�GHOHJDWHV�D�SDUW�RI�WKH�DUHD�WR�YDULRXV�SRUW�IXQFWLRQV�±�
ERWK�FDUJR�KDQGOLQJ�DQG�SDVVHQJHU�VHUYLFH��$V�H[DPSOHV��RQH�FDQ�UHIHU�WR�SDVVHQJHU�
WHUPLQDOV�DQG� IHUU\� WHUPLQDOV� LQ�*HQRD�DQG�%DUFHORQD�RU� WKH�QHZ�SRUW�VWUXFWXUHV� LQ�
WKH�ROG�GRFNV�RI�$QWZHUS���
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2QH�RI�WKH�SUHUHTXLVLWHV�IRU�WKH�VXFFHVV�RI�UHYLWDOL]DWLRQ�SURJUDPPHV�LV�WKH�cleaning of the 
natural environment�� HVSHFLDOO\� ZDWHU� V\VWHPV�� DQ� H[DPSOH� LV� %RVWRQ�� 8VXDOO\�� WKH�
IRUPDWLRQ�of an autonomous public agency SURYHV� QHFHVVDU\� DV� WKLV� ERG\�PLJKW� IRVWHU�
VXFK�D�SURFHVV��([DPSOH��%DOWLPRUH�+DUERXUSODFH���

7KH�NH\�WRROV�JXDUDQWHHLQJ�WKH�VXFFHVV�RI�VXFK�D�WUDQVIRUPDWLRQ�SURFHVV�DUH��

x� Development strategy ±� WKDW� DOORZV� IRU� WKH� DYRLGDQFH� RI� PDQ\� VSDWLDO� DQG�
RUJDQL]DWLRQDO� FRQIOLFWV�� JXDUDQWHHV� D� VXLWDEOH� FKDUDFWHU� IRU� WKH� SURMHFW�� LWV� GLYLVLRQ�
LQWR� VWDJHV� DQG� WKH� VXSSRUW� RI� WKH� ORFDO� FRPPXQLW\�� ,WV� IUDPHZRUN� VKRXOG� EH�
FRPSULVHG�RI��DPRQJ�RWKHUV��GHFLVLRQV�RQ�QHZ�URDGV��SXEOLF�VSDFHV��HWF���

x� Emphasis on the adaptation of existing structures ±� ZKDUYHV�� HWF�� WR� QHZ�
SXUSRVHV�� 7KLV� IDFLOLWDWHV� WKH� HODERUDWLRQ� RI� SURMHFWV� RI� D� XQLTXH� FKDUDFWHU� DQG��
VLPXOWDQHRXVO\��SHUIHFWO\�VXLWV�WKH�FRQWH[W�RI�WKH�JLYHQ�VLWH���

x� Social research and consultations ±�LQLWLDWHG�E\�ERWK�SULYDWH�GHYHORSHUV�DQG�SXEOLF�
DJHQFLHV�� WKH\� IDFLOLWDWH� WKH� DFKLHYHPHQW� RI� WKH� EHVW� SRVVLEOH� SURMHFWV� DQG� WKH�
DYRLGDQFH� RI� XQQHFHVVDU\� VRFLDO� UHVLVWDQFH�� FRUUHVSRQGLQJ� WR� WKH� XVH� RI� DOO� WKH�
DGYDQWDJHV�RI� WKH� VLWH� �H�J�� WKH�XVH�RI� DUHDV�RI�ZDWHU�� SUHYHQWLQJ� WKHP� IURP�EHLQJ�
GHVRODWH��RIIHULQJ�WKH�SRVVLELOLW\�RI�D�ZLGHU�YLHZ�RI�WKH�VLWXDWLRQ�RQ�WKH�ZDWHU��HWF�����

x� Cooperation with the local community ±�WKLV�QRW�RQO\�KHOSV�WR�DYRLG�FRQIOLFWV�ZLWK�
WKH�FRPPXQLW\�EXW�DOVR��UDWKHU��JDLQV�FRPPXQLW\�VXSSRUW�DQG�FRRSHUDWLRQ�LQ�FDUU\LQJ�
RXW�WKH�SURMHFW��WKDQNV�WR�WKH�JXDUDQWHHLQJ�RI�GHILQHG�EHQHILWV��7KLV�DOVR�SHUPLWV�WKH�
LPSURYHPHQW� RI� WKH� SURMHFW� PDNLQJ� LW� PRUH� DWWUDFWLYH�� IRU� H[DPSOH�� E\� IDFLOLWDWLQJ�
VXLWDEOH�FRQGLWLRQV�IRU�WKH�GHYHORSPHQW�RI�ORFDO�DUWLVDQV�RU�DUW��

7KH�DERYH�FRPSDULVRQ�SURYHV� WKDW� WKH� NH\�HOHPHQWV� LQ� UHYLWDOL]DWLRQ�SURJUDPV�RI� SRVW�
KDUERU�DUHDV�DUH��

x� Defined operations on infrastructure�� QHZ� URDGV� DQG�SXEOLF� VSDFHV�� EHVWRZLQJ� QHZ�
DUHDV�ZLWK�D�GHILQHG�QHZ�VWUXFWXUH��

x� Varied scale and character of investment programs�� ZKLFK� ZLOO� LPSRVH� D� GHILQHG�
VWUXFWXUH�RQWR�HQWLUH�DUHDV��

x� Coherent financial and organizational modes for the realization of particular tasks��
ZKLFK�JXDUDQWHHV�D�ZHOO�RUJDQL]HG��HIILFLHQW�UHDOL]DWLRQ�RI�SDUWLFXODU�SURJUDPPHV�DQG�
WKHLU�SDUWV��

3XEOLF�VSDFHV�DQG�LQIUDVWUXFWXUH�DUH�GHVLJQHG�LQGLYLGXDOO\�VR�LW�LV�GLIILFXOW�WR�VSHDN�DERXW�DQ\�
VRUW�RI�FODVVLILFDWLRQ��+RZHYHU��WKH�LVVXHV�IRU�SDUWLFXODU�SURMHFWV�LQ�GLIIHUHQW�FLWLHV�DUH�RIWHQ�RI�
VLPLODU�FKDUDFWHU��VR�WKHLU�DUUDQJHPHQWV�FDQ�EH�DSSOLHG�DSSURSULDWHO\�LQ�SUH�GHILQHG�ZD\V�LQ�
YDULRXV�SODFHV��7KH�FDVH�RI�WKH�RUJDQL]DWLRQDO�ILQDQFLDO�WHDP�LV�GLIILFXOW�WR�FODVVLI\��DV�DUH�WKH�
RUJDQL]DWLRQDO�DQG�ILQDQFLDO�PRGHV��RI�ZKLFK�WKRURXJK�DQDO\VLV�LV�D�QHFHVVDU\�VXSSOHPHQW�WR�
WKH�GLVFXVVLRQ�RI�VWUDWHJ\�DQG�WKH�UHDOL]DWLRQ�RI�SDUWLFXODU�REMHFWV���

4.4. Attitude to the cultural heritage of a city  

+LVWRULF�ZDWHUIURQW�DUHDV�DUH�LQVHSDUDEOH�IURP�WKH�PDULWLPH�KHULWDJH�RI�ORFDO�VRFLHWLHV�DQG�DV�
VXFK� DUH� UHODWHG� WR� WKH� SURVSHULW\� \HDUV� RI� PDQ\� SRUW� FLWLHV�� 7UDGLWLRQDOO\�� ZDWHUIURQW�
QHLJKERXUKRRGV�DUH�FRXQWHG�WKH�PRVW�FRORXUIXO�SDUWV�RI�FLWLHV��ZLWK�UHJDUG�WR�WKH�PHGOH\�RI�
KLVWRULFDO�DUFKLWHFWXUH��,Q�PDQ\�FDVHV��WKH�RSWLRQ�RI�WKH�SXULILFDWLRQ�RI�DUFKLWHFWXUH�IURP�VRPH�
SDUW� RI� KLVWRULF� VWUXFWXUH� IRU� SUHVHUYDWLRQ� DQG� UHYLWDOLVDWLRQ� LV� GHFLGHG� XSRQ�� LQVWHDG� RI�
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FOHDQLQJ�WKH�KXJH�DUHDV�IURP�WKH�UHPDLQV��FRQVLGHULQJ�VXFK�D�FKRLFH�SURFHHGV�D�ULFK��LQ�WKH�
FXOWXUDO� VHQVH�� PLOLHX�� +RZHYHU�� WKH� SURFHVV� RI� �JHQWULILFDWLRQ�� DQG� WKH� FUHDWLRQ� RI� �IDOVH�
KLVWRU\�� DUH� RIWHQ� VSRNHQ� DERXW�� 1HYHUWKHOHVV�� ZHUH� WKH� UHGHYHORSPHQW� RI� ROG� VWUXFWXUHV�
GRHV�QRW�JR�DORQJ�ZLWK�WKH�LQFRPH�IURP�VHOOLQJ�WKH�H[FOXVLYH�IODWV�ORFDWHG�LQ�ROG�ZDUHKRXVHV�
DQG�RWKHU�VWUXFWXUHV��WKHVH�VWUXFWXUHV��RIWHQ�DQFLHQW��ZRXOG�GLODSLGDWH�DV�XQSURILWDEOH���

:KLOH�D�IRUPHU�ZDUHKRXVH�VKLQHV�DJDLQ��QRZ�EHLQJ�L�H��D�ZLQH�VKRS��WKH�UHQHZHG�VWUXFWXUH�
EHFRPHV� HYHQ�PRUH� LQWHUHVWLQJ� LQ� LWV� IRUP� DQG� DWPRVSKHUH� WKDQ�PDQ\�PRGHUQ� EXLOGLQJV��
HYHQ� LI� LW� LV� QR� ORQJHU� UHFHLYHG� DV� �DXWKHQWLF�� ROG� ZDUHKRXVH�� The atmosphere of a city
which has been able to preserve its historic waterfronts is now helping the city face an 
opportunity to profit from modern tendency to maintain links with the past.�7KHUH�DUH�
PDQ\�H[DPSOHV�RI�RSHUDWLRQV��HDFK�GLIIHUHQW�LQ�LWV�QDWXUH��ZKLFK�UHVXOW�LQ��

x� the removal of the whole of existing structures and the introduction of a new
layout��QR�OLQNV�ZLWK�WKH�VLWH�DUH�GHYHORSHG��7KLV�W\SH�RI�DFWLYLW\�LV�RQO\�H[FHSWLRQDO��
H�J�� WKH� QRQ�GXUDEOH� FKDUDFWHU� RI� H[LVWLQJ� EXLOGLQJ� VWUXFWXUH� RU� WKH� ODFN� RI� DQ\�
DHVWKHWLF�YDOXHV��7KH�JODULQJ�H[DPSOHV�RI�WKLV�DSSURDFK�DUH�0DQKDWWDQ�ZDWHUIURQW�LQ�
1HZ�<RUN��HVSHFLDOO\�%DWWHU\�3DUN�&LW\����

x� the preservation of old urban layout and single structures DQG�WKH�UHPRYDO�RI�WKH�
UHPDLQV�RI� WKH� WR�GDWH�H[LVWLQJ�HFRQRP\��7KLV� W\SH�RI� LQWHUYHQWLRQ� LV� WKH�PRVW�RIWHQ�
UHQGHUHG� EHFDXVH� LW� TXLWH� RIWHQ� SURYHV� LPSRVVLEOH� WR� SUHVHUYH� PDQ\� RI� KLVWRULF�
EXLOGLQJV�RI� OLWWOH�RU�QR�FXOWXUDO�YDOXH�DW�DOO��:KDW� LV�SUHVHUYHG�� LQVWHDG�� LV� WKH�ZKDUI�
OD\RXW�� H[WHQVLYH�ZDWHU� V\VWHP��ZKLOH� VHOHFWHG� REMHFWV� RI� KLJK� DHVWKHWLF� YDOXHV� DUH�
EHLQJ� UHQHZHG�� ([DPSOHV� RI� WKLV� DUH�� D� VLJQLILFDQW� SRUWLRQ� RI� /RQGRQ� 'RFNODQGV��
HVSHFLDOO\�6W��&DWKHULQH
V�'RFN�DQG�$OEHUW�'RFN�LQ�/LYHUSRRO���

x� the full preservation of old structures and filling them with new content. 7KLV�
W\SH�RI�LQWHUYHQWLRQ�LV�UDWKHU�UDUH�EHFDXVH�WKH�FRQGLWLRQ�DQG�VWUXFWXUH�RI�GHYHORSPHQW�
KDUGO\�HYHU�SHUPLW�WKH�SUHVHUYDWLRQ�RI�WKH�PDMRULW\�RI�EXLOGLQJV���
�

5. Climate and location issues vs waterfront redevelopment schemes

2Q� WKH� EDVLV� RI� WKH� ³VXFFHVV� VWRULHV´� RI� PDQ\� FLWLHV� XQGHUWDNLQJ� WKH� ZDWHUIURQW� XUEDQ�
UHGHYHORSPHQW�SURFHVV�DOVR�PXQLFLSDOLWLHV�ORFDWHG�LQ�³OHVV�SULYLOHJHG´�IURP�WKH�FOLPDWH�SRLQW�
RI�YLHZ�DUHDV�DV�ZHOO�DV�VPDOO��DQG�PHGLXP�VL]HG�FLWLHV� WHQG� WR� UHWKLQN� WKHLU�ZDWHU� UHODWHG�
XUEDQ�VWUXFWXUHV��7KLV�UHODWHV�ERWK�WR�FLWLHV�ORFDWHG�LQ�WKH�KRW�DQG�FROG�FOLPDWH�]RQHV�±�ZKLFK�
WR�ODUJH�H[WHQW�PDNH�WKH�WUDGLWLRQDO�W\SH�RI�ZDWHUIURQW�UHGHYHORSPHQW�SDWWHUQV�XQYLDEOH��ERWK�
GXH� WR�FOLPDWH�FRQGLWLRQV�DQG�±�EHLQJ� WKH� UHVXOW�RI� WKRVH�±�GLIIHUHQW�HFRQRPLF�DQG�FXOWXUDO�
UHDOLWLHV��,Q�UHVXOW��WKH�GHVLJQ�SDWWHUQV�EDVHG�RQ�WKH�WUDGLWLRQDO�³VXFFHVV�VWRULHV´�VHHP�WR�EH�
XQVXLWDEOH�IRU�WKHVH�ORFDWLRQV�DQG�WKH�GHVLJQHUV�DQG�GHYHORSHUV�RI�ZDWHUIURQW�VLWHV�ORFDWHG�LQ�
VXFK�FLWLHV�KDYH� WR� ORRN� IRU� WKH�DOWHUQDWLYH� VROXWLRQV��6DPH�DSSOLHV� WR� VPDOO�� DQG�PHGLXP�
VL]HG�FLWLHV��ZKLFK�QRW�QHFHVVDULO\�EHDU�SRWHQWLDO�IRU�LPSOHPHQWDWLRQ�RI�WKH�PL[HG�XVH��ODUJH�
VFDOH�XUEDQ�SURMHFWV�� ,Q� WKHVH�FDVHV�DOVR� WKH�SUREOHP�RI� UHODWLRQV�EHWZHHQ� ³JOREDO´� WUHQGV�
DVVRFLDWHG�ZLWK�GHYHORSPHQW�RI�PDVV�WRXULVP�DV�ZHOO�DV�ZLWK�LPSOHPHQWLQJ�WKH�W\SLFDO�PL[HG�
XVH�SDWWHUQV�DQG�VSHFLILFV�RI� ORFDO�HFRQRP\�DQG�FXOWXUDO�HQYLURQPHQW�KDV� WR�EH� WDNHQ� LQWR�
DFFRXQW���

,Q�FDVH�RI�WKRVH�FLWLHV�RQH�FDQ�LGHQWLI\�WKH�IROORZLQJ�NH\�VSHFLILF�DSSURDFKHV�DVVRFLDWHG�ZLWK�
WKH�QDWXUH��VFRSH�DQG�FKDUDFWHU�RI� WKH�VPDOOHU�VFDOH�DQG� ORFDWHG�ZLWKLQ� WKH� OHVV�SULYLOHJHG�
FOLPDWH�UHDOLWLHV�ZDWHUIURQW�UHGHYHORSPHQW�SURJUDP��7KHVH�ZHUH�GHYHORSHG�LQ�UHODWLRQ�WR�DQ�
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RYHUYLHZ�RI� WKH� LVVXHV� DVVRFLDWHG�ZLWK� WKLV� WRSLF� DV� SUHVHQWHG� LQ� WKH� SUHYLRXV� SDUW� RI� WKLV�
SDSHU����

5.1. The role of a project in the city structure  

2QH� KDV� WR� QRWH� WKDW� LQ� WKLV� FDVH� WUDQVIRUPDWLRQ� RI� WKH� ZDWHUIURQW� LV� DVVRFLDWHG� ZLWK� WKH�
UHGHYHORSPHQW�RI� WKH�HQWLUH�FLW\�HFRQRP\�±�DV� LW� WDNHV�SODFH�RI� IRUPHU�ILVKLQJ� LQGXVWU\�DQG�
VPDOO�SRUW�RSHUDWLRQ�IDFLOLWLHV��7KLV�PHDQV�WKDW�LPSOHPHQWDWLRQ�RI�VXFK�D�SURJUDP�LV�EDVHG�RQ�
WKH�IDFW�WKDW�WUDGLWLRQDO�VPDOO�VFDOH�PDULWLPH�LQGXVWULHV�DUH�IDGLQJ�DZD\�DQG�WKDW�WKH�QHZ�W\SH�
RI�HFRQRPLF�DFWLYLW\�±�ZKLFK�LV�DVVRFLDWHG�ZLWK�VSDWLDO�WUDQVIRUPDWLRQ�±�DUH�WDNLQJ�WKH�SODFH�
RI� WKH� ³ROG´� LQGXVWULHV�� 7KLV� LV� DVVRFLDWHG� ZLWK� WUDQVIRUPDWLRQ� RI� WKH� ILVKLQJ� LQGXVWU\��
GLPLQLVKLQJ� LPSRUWDQFH�RI� WKH�VPDOO�VFDOH�FDUJR�VKLSSLQJ�HWF��7KHUHIRUH��VLQFH� WKH�VFDOH�RI�
WKH� LQWHUYHQWLRQ� LV�XVXDOO\�PHGLXP�WR� ODUJH��LQ�UHODWLRQ� WR� WKH�VFDOH�RI� WKH�H[LVWLQJ�FLW\��DQG�
DOVR�GXH�WR�WKH�IDFW�WKDW�LWV�DVVRFLDWHG�ZLWK�WUDQVIRUPDWLRQ�RI�WKH�NH\�HFRQRPLF�VHFWRU�RI�WKH�
FLW\�� LW� FDQ� EH� VWLSXODWHG� WKDW� WKH� UROH� RI� WKH�ZDWHUIURQW� UHGHYHORSPHQW� IRU� WKH� HQWLUH� XUEDQ�
GHYHORSPHQW�SURFHVV�LV�PXFK�ODUJHU�LQ�FDVH�RI�VPDOO�DQG�PHGLXP�VL]HG�FLWLHV�WKDQ�LQ�FDVH�RI�
ODUJH�FLWLHV�DQG�PHWURSROLWDQ�DUHDV���

,Q� WKLV�FDVH�RQH�FDQ�VWDWH� WKDW� WKH�QHZ� LQWHUYHQWLRQ�QRW�RQO\�DLPV�WR�VROYH� WKH�VLWH�VSHFLILF�
SURJUDPV� RI� WKH� GHJUDGHG� SRVW�KDUERU� DQG� SRVW�LQGXVWULDO� VLWHV�� EXW� DOVR� FDQ� FKDQJH� WKH�
HQWLUH� HFRQRPLF� DQG� VSDWLDO� SURILOH� RI� WKH� FLW\�� LQFOXGLQJ� LQWURGXFLQJ� LWV� QHZ�ZDWHU�RULHQWHG�
IDFH��7KLV�PD\�EH�DVVRFLDWHG�ZLWK�GLPLQLVKLQJ� WKH� LPSRUWDQFH�RI� WKH�KLVWRULFDOO\�GHYHORSHG�
PDLQ�VWUHHWV�RU�XUEDQ�FHQWHUV��EXW�WKLV�GHSHQGV�RQ�WKH�H[LVWLQJ�VSDWLDO�VWUXFWXUHV�RI�WKH�FLWLHV��
$OVR�� WKH� IXQFWLRQDO� FRPSRVLWLRQ� RI� VXFK� DQ� LQWHUYHQWLRQ� GHSHQGV� KHDYLO\� RQ� DERYH�
PHQWLRQHG� UROH��6LPLODUO\� WR�RWKHU�FDVHV��XVXDOO\� WKH� WUDQVIRUPDWLRQ�SURJUDP� LV�EXLOW� IURP�D�
EXQFK�RI�PLQRU�SURMHFWV��EXW�±�XVXDOO\�±�GXH�WR�WKH�VFDOH�DQG�FKDUDFWHU�RI�WKH�LQWHUYHQWLRQ�±�
WKHVH�FRQVWLWXWH�WKH�QHZ�³XUEDQ�TXDOLW\´�QRW�RQO\�IRU�WKH�VLWH�LQYROYHG�EXW�IRU�WKH�HQWLUH�FLW\���

5.2. Functional program of a project  

7KH� SURMHFWV� UHDOL]HG� LQ� WKH� IUDPHZRUN� WKHVH� WUDQVIRUPDWLRQ� VFKHPHV� ±� LQ� OLQH� ZLWK� WKH�
W\SRORJ\� SUHVHQWHG� LQ� WKH� SUHYLRXV� FKDSWHU� ±� PD\� EH� YHU\� PXFK� GLYHUVLILHG� IURP� WKH�
IXQFWLRQDO�SRLQW�RI�YLHZ��%XW�WKHUH�DUH�WZR�VHWV�RI�IDFWRUV��ZKLFK�PDNH�WKH�IXQFWLRQDO�SURILOH�RI�
WKHVH�SURMHFWV�GLIIHUHQW��

x� &OLPDWH�UHDOLWLHV�±�ZKLFK�PDNH�WKH�RSHQ�DLU�UHFUHDWLRQ�YHU\�OLPLWHG�LQ�WLPH�WKURXJKRXW�
WKH�\HDU��

x� 5HDOLWLHV� DVVRFLDWHG�ZLWK� WKH� VFDOH� RI� WKH� FLWLHV� ±� ZKLFK� GHFLGH� DERXW� WKH� GLIIHUHQW�
SURILOH�RI� WKH�XVHUV�±�ERWK� LQ� WHUPV�RI�WRXULVWV�� LQKDELWDQWV�DQG�EXVLQHVVHV�±� WKDQ� LQ�
FDVH�RI�WKH�ODUJH�FLWLHV�DQG�PHWURSROLWDQ�UHJLRQV���

7KHUHIRUH�� ZLWKLQ� HDFK� RI� WKH� IXQFWLRQDO� FDWHJRULHV� �DV� OLVWHG� LQ� WKH� SUHYLRXV� FKDSWHU�� WKH�
IROORZLQJ�VSHFLILFV�RI�WKH�SDUWLFXODU�W\SHV�RI�WKH�SURMHFWV�PD\�EH�REVHUYHG��

Commercial projects�±� DUH� XVXDOO\� DVVRFLDWHG�ZLWK�PRUH� WUDGLWLRQDO�mixed-use projects��
ZLWK�D�ODUJH�SDUWLFLSDWLRQ�RI�FRPPHUFLDO�DQG�VHUYLFH�IXQFWLRQV��7KHVH�PD\�LQFOXGH�KRWHO�DQG�
UHVLGHQWLDO�SURJUDPV��DOWKRXJK�PRVW�RI�WKRVH�DUH�IRFXVHG�RQ�WRXULVW� LQGXVWU\�DQG�±�WR�VRPH�
H[WHQG�±�RQ�FUHDWLQJ�WKH�QHZ�RIIHU�IRU�WKH�LQKDELWDQWV�RI�WKH�FLW\��$OVR��WKH�QHZ�RIILFH�VSDFHV�
PD\�EH�SDUW�RI�VXFK�WKH�GHYHORSPHQWV��EXW�XVXDOO\�WKHVH�GR�QRW�FRQVWLWXWH�WKH�PRVW�LPSRUWDQW�
SDUW�RI�WKH�LQWHUYHQWLRQ�� 
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Cultural, educational and environmental projects ±�WKHVH�PD\�EHFRPH�WKH�YHU\�LPSRUWDQW�
SDUWV� RI� WKH� WUDQVIRUPDWLRQ� VFKHPHV� RI� WKH� VPDOO�� DQG� PHGLXP�VFDOHV� ZDWHUIURQW� FLWLHV��
(VSHFLDOO\� WKH� SURMHFWV� DVVRFLDWHG� ZLWK� ORFDO� KLVWRU\�� WUDGLWLRQV� DQG� FXOWXUH� DUH� RI� JUHDW�
LPSRUWDQFH�IRU�WKH�VXFFHVV�RI�WKH�HQWLUH�VFKHPH��,Q�FDVH�RI�VRPH�RI�WKH�FLWLHV��WKHVH�SURMHFWV�
PD\�GUDZ�DWWHQWLRQ�RI�WRXULVWV�DQG�YLVLWRUV��SODQQLQJ�WR�YLVLW�WKHVH�VLWHV�MXVW�EHFDXVH�RI�WKHVH�
DWWUDFWLRQV��7KH�EHVW� H[DPSOH�PD\�EH� WKH� VPDOO�3ROLVK� FLW\�RI�+HO��ZKLFK� LV� IDPRXV� LQ� WKH�
FRXQWU\�EHFDXVH�RI� WZR� LQVWLWXWLRQV��FHQWHU� IRU� UHKDELOLWDWLRQ�RI�%DOWLF�VHDOV� �WKH�RQO\�RQH� LQ�
WKH�FRXQWU\��DQG�ILVKHU\�PXVHXP��RFFXS\LQJ�WKH�ROG�FKXUFK���

Recreational projects�±�DUH�XVXDOO\�OLPLWHG�WR�WKH�SXEOLF�VSDFHV�ZKLFK�DUH�XVHG�RQO\�IRU�WKH�
VKRUW� SHULRGV� RI� WLPH� �GXH� WR� FOLPDWH� UHDVRQV�� DV� ZHOO� DV� PDULQDV� DQG� \DFKW� RSHUDWLRQ�
IDFLOLWLHV��ZKLFK�DUH�DOVR�DFWLYH�RQO\�IRU�WKH�IUDFWLRQ�RI�WKH�\HDU���7KHUHIRUH��RQ�WKH�FRQWUDU\�WR�
WKH�PDQ\�RI� WKH�ZRUOG�IDPRXV�ZDWHUIURQW�SURMHFWV�� WKH� UHFUHDWLRQDO� IDFLOLWLHV�GR�QRW�SOD\� WKH�
OHDGLQJ�UROH�LQ�WKH�VWUXFWXUH�RI�WKH�HQWLUH�VFKHPH��%XW�DW�WKH�VDPH�WLPH�RQH�KDV�WR�QRWH�WKDW�
WKHVH�HOHPHQWV�VWLOO�FRQVWLWXWH�WKH�YHU\�LPSRUWDQW�SDUW�RI�WKH�RYHUDOO��ZDWHUIURQW�H[SHULHQFH����

Residential projects ± SOD\�D�YHU\� LPSRUWDQW� UROH� LQ� WKHVH�VFKHPHV��DOWKRXJK� LW�KDV� WR�EH�
QRWHG� WKDW� XVXDOO\� WKHVH� DUH� SODFHV� RI� WKH� ³VHFRQG� DSDUWPHQWV´� RU� ³KROLGD\� SODFHV´� UDWKHU�
WKDQ�SHUPDQHQW�OLYLQJ�DUHDV��7KLV�FRPHV�IURP�WKH�IDFW�WKDW�VPDOO�DQG�PHGLXP�VFDOH�FLWLHV�DUH�
QRW� LQ�QHHG�RI�VXFK� WKH�SUHVWLJLRXV�DQG�SRVK�SODFHV� WR� OLYH��DQG� WKHLU� FRPPXQLWLHV�DUH�QRW�
LQWHUHVWHG��LQ�JHQHUDO�� LQ�PRYLQJ� WR� WKHVH�SODFHV��7KHUHIRUH�� WKH�UXOHV�ZKLFK�DUH�DSSOLHG� WR�
RWKHU�UHVLGHQWLDO�SURMHFWV��GR�QRW�ZRUN�LQ�WKHVH�FDVHV���

Industrial-and-port constructions ±� VWLOO� DUH� �DQG� SUREDEO\� IRU� ORQJ� ZLOO� EH�� VWLOO� RI� JUHDW�
LPSRUWDQFH� WR� WKH� DQDO\]HG� ZDWHUIURQW� VLWHV�� $OWKRXJK� PDQ\� RI� WKH� VPDOO�VFDOH� PDULWLPH�
LQGXVWULHV� DUH� JRQH� �OLNH� ILVKLQJ�� IRRG� SURFHVVLQJ�� VPDOO� FDUJR� KDQGOLQJ� HWF�� GXH� WR�PDMRU�
VKLIWV�LQ�HFRQRPLF�UHDOLWLHV�DQG�JOREDOL]DWLRQ��WR�QDPH�MXVW�D�IHZ���VWLOO�WKHUH�LV�URRP�IRU�QLFKH�
W\SH�RI�IXQFWLRQV�±�OLNH�SOHDVXUH�ILVKLQJ��\DFKW�PDLQWHQDQFH���UHSDLULQJ���SURGXFWLRQ�HWF��,W�KDV�
WR�EH�QRWHG�WKDW�WKHVH�DFWLYLWLHV�XVXDOO\�DUH�QRW�DLPHG�WR�FRPSHWH�RQ�WKH�ODUJHU�PDUNHWV��EXW�
GR�GHFLGH�DERXW�WKH�ORFDO�LGHQWLW\�RI�WKH�VSDFH�DQG�DUH�IRFXVHG�RQ�ORFDO�FXVWRPHUV�RQO\��,Q�
IDFW��PDQ\�RI�WKHVH�PD\�±�GXH�WR�WKHVH�IDFWRUV�±�DFWXDOO\�GHFLGH�DERXW�WKH�DWWUDFWLYHQHVV�RI�
WKH�SURMHFW�DQG� ��RU� WKH�FLW\� LWVHOI��2I�FRXUVH��PDQ\�RI� WKRVH�PD\�KDYH�KLVWRULF�RULJLQV�DQG�
ORQJ�\HDUV�RI� WUDGLWLRQ��EXW� DOVR� WKH�HQWLUHO\�QHZ�EXVLQHVVHV�ZLWKLQ� WKLV� VHFWRU� �DQG�VSDWLDO�
FRQVWUXFWV�DVVRFLDWHG�ZLWK�WKHVH��FDQ�EH�LGHQWLILHG�>.DXWWR������@��

5.3. Realization strategies adopted 

:KHQ� GLVFXVVLQJ� WKH� UHDOL]DWLRQ� VWUDWHJLHV�� DOO� WKUHH� PRGHOV� GHVFULEHG� LQ� WKH� SUHFHHGLQJ�
FKDSWHU� �QDPHO\�� FUHDWLRQ�RI�new physical spaces; XVH�RI�cultural heritage spaces DQG�
UHYLWDOL]DWLRQ�RI�the space for a local community��FDQ�EH�HPSOR\HG��,W�DOVR�DSSHDUV�WKDW�±�
LQ�WKH�HQG�±�UHYLWDOL]DWLRQ�SURJUDPV�IRU�VPDOO�DQG�PHGLXP�VFDOHG�FLWLHV�XVXDOO\�DUH�EDVHG�RQ�
FRPSUHKHQVLYH� WUDQVIRUPDWLRQ� RI� WKH� LQIUDVWUXFWXUH� �SXEOLF� VSDFHV�� HPEDQNPHQW�
LPSURYHPHQWV�HWF��DORQJ�ZLWK�DQ�DUUD\�RI�LQGLYLGXDO�VPDOO�VFDOH�EXLOGLQJ�LQWHUYHQWLRQV��LQ�IRUP�
RI�LQGLYLGXDO�EXLOGLQJ�SURMHFWV����

:KHQ�GLVFXVVLQJ�WKH�XWLOLW\�RI� WKH�SURJUDP�LQWURGXFHG�LQWR�SRVW�KDUERU�DUHDV��XVXDOO\�ZLWKLQ�
WKH� UHJHQHUDWLRQ� VFKHPH� LQFOXGHV� ERWK� YDULRXV� VPDOO�VFDOH� SRUW� IXQFWLRQV� �DV� GHVFULEHG�
DERYH��DV�ZHOO�DV�GRZQWRZQ����FLW\�FHQWHU�W\SH�RI�VWUXFWXUHV��2I�FRXUVH��LQ�HDFK�FDVH�RQH�RI�
WKH�SUHUHTXLVLWHV� IRU� WKH� VXFFHVV�RI� UHYLWDOL]DWLRQ�SURJUDPV� LV� WKH�cleaning of the natural
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environment��HVSHFLDOO\�ZDWHU�V\VWHPV��EXW�LW�KDV�WR�EH�QRWHG�WKDW�WKLV�XVXDOO\�LV�QRW�D�KXJH�
SUREOHP�DQG�D�PDMRU�REVWDFOH�IRU�WKH�UHJHQHUDWLRQ�SURJUDP��

5.4. Attitude to the cultural heritage of a city  

$V�GLVFXVVHG�DERYH��KLVWRULF�ZDWHUIURQW�DUHDV�DUH�LQVHSDUDEOH�IURP�WKH�PDULWLPH�KHULWDJH�RI�
ORFDO�VRFLHWLHV��,Q�DGGLWLRQ��WKHVH�DUHDV�XVXDOO\�DUH�KRPH�IRU�LQWHUHVWLQJ�SDUWV�RI�WKH�PDULWLPH�
KHULWDJH��LQFOXGLQJ�SRUW�FUDQHV��ZDUHKRXVHV��HPEDQNPHQWV�HWF��%XW�DW�WKH�VDPH�WLPH�LQ�FDVH�
RI� WKH� VPDOO�� DQG� PHGLXP�VL]HG� FLWLHV� WKH� VFRSH� RI� WKLV� KHULWDJH� LV� PXFK� VPDOOHU� WKDQ� LQ�
ODUJHU�FLWLHV�DQG�SRUWV��DQG�±�LQ�DGGLWLRQ�±�WKH�VWUXFWXUH�DQG�FKDUDFWHU�RI�WKHVH�HOHPHQWV�DUH�
PXFK�OHVV�LPSRUWDQW�IRUP�WKH�DUFKLWHFWXUDO�DQG�LQGXVWULDO�KHULWDJH�SRLQW�RI�YLHZ�� �7KHUHIRUH���
LQ� PDQ\� FDVHV� LW� LV� GHFLGHG� WR� NHHS� D� ORW� RI� WKH� KLVWRULF� HOHPHQWV�� EXW� XVXDOO\� WKHVH� DUH�
UHXVHG�IRU�WKH�QHZ�IXQFWLRQV�±�DOWKRXJK�NHHSLQJ�WKHLU�KHULWDJH�FKDUDFWHU��7KLV�FRQWULEXWHV�WR�
WKH�RXWVWDQGLQJ�LGHQWLW\�RI�WKH�VLWH�DV�LWV�³XQLTXH�IHDWXUH´�>%UDWWEHUJ������@��

6. Conclusions 

$V� GLVFXVVHG� LQ� WKLV� SDSHU�� ZDWHUIURQW� UHJHQHUDWLRQ� LV� RQH� RI� WKH� OHDGLQJ� WKHPHV� LQ�
FRQWHPSRUDU\� SODQQLQJ� DJHQGD�� ,Q� DGGLWLRQ�� LW� FDQ� EH� SHUFHLYHG� DV� D� ZRUOG�ZLGH� XUEDQ�
VXFFHVV�VWRU\��7KHUH�DUH�PDQ\�H[DPSOHV�RI�WKH�VXFFHVVIXO�WUDQVIRUPDWLRQ��DOWKRXJK�XVXDOO\�
RQO\�WKH�FDVHV�IURP�ODUJH�FLWLHV�DUH�WDNHQ�LQWR�DFFRXQW��

,W�ZDV�DUJXHG�LQ�WKLV�SDSHU�WKDW�WKH�VPDOO�DQG�PHGLXP�VL]HG�FLWLHV�DV�ZHOO�DV�RQHV�ORFDWHG�LQ�
WKH�³OHVV�SULYLOHJHG´�FOLPDWH�]RQHV�GR�UHTXLUH�VOLJKWO\�GLIIHUHQW�DSSURDFK�GXH�WR�WKHLU�VSHFLILFV�
DQG�FKDUDFWHU��%XW�DW�WKH�VDPH�WLPH�LW�VHHPV�WKDW�WUDQVIRUPDWLRQ�RI�WKH�ZDWHUIURQWV�LQ�WKHVH�
FDVHV�PD\�EH�RI�PXFK�JUHDWHU� LPSRUWDQFH�IRU�WKH�FLW\�DV�VXFK�WKDQ�LQ�FDVH�RI� ODUJHU�XUEDQ�
DUHDV��

,Q� DGGLWLRQ�� LW� KDV� WR� EH� VWDWHG� WKDW� QRW� RQO\� WKH� FKDUDFWHU� RI� WKH� XUEDQ� VWUXFWXUH� LQ� WKHVH�
FDVHV� LV� GLIIHUHQW� EXW� DOVR� WKH� HFRQRPLF� UDWLRQDOH� RI� WKLV� WUDQVIRUPDWLRQ� LV� RI� GLIIHUHQW�
FKDUDFWHU�� ,Q� WKH�HQG�� WKH�HQWLUH�SURFHVV�KDV� WR�EH�GHDOW�ZLWK� LQ�DQ�DOWHUQDWLYH�ZD\� WKDQ� LQ�
ELJJHU�XUEDQ�FHQWHUV���

�
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�
��� ,QWURGXFWLRQ�
�
,Q�%UD]LO��WKH�8UEDQ�*URZWK�%RXQGDU\��8*%���FDOOHG�DV�³8UEDQ�3HULPHWHU´�DQG�DV�SDUW�RI�WKH�
&RPSUHKHQVLYH�3ODQ��LV�GHILQHG�E\�D�VSHFLILF�PXQLFLSDO�ODZ��,W�LV�D�SRO\JRQ�WKDW�RXWOLQHV�WKH�
XUEDQ�DUHD�RI�D�PXQLFLSDOLW\�DQG��E\�H[FOXVLRQ��WKH�UXUDO�DUHD��7KH�VSDWLDO�GLVWULEXWLRQ�RI�XUEDQ�
RFFXSDWLRQ�LQ�D�PXQLFLSDOLW\�WHUULWRU\�PD\�SURGXFH��DQG�LQ�IDFW�WKLV�RFFXUV��D�SOXUDOLW\�RI�8*%�
SRO\JRQV��)RU�OHJDO�HIIHFWV��RQO\�WKH�ODQG�LQVLGH�WKHVH�SRO\JRQV�DUH�UHFRJQL]HG�DV�XUEDQ�ODQG��
7KHVH� SRO\JRQV� GHPDUFDWH� XUEDQ� VHWWOHPHQWV�� XUEDQ� H[SDQVLRQ� DUHDV� DQG� VSHFLILF�
XUEDQL]DWLRQ�DUHDV��FRPPXQLWLHV�LQ�UXUDO�DUHDV�ZLWK�XUEDQ�FKDUDFWHULVWLFV���
8UEDQ�SHULPHWHU�LV�WKH�PRVW�XVHG�XUEDQ�SODQQLQJ�WRRO�LQ�%UD]LO���SUHVHQW�LQ�����RI�%UD]LOLDQ�
PXQLFLSDOLWLHV��,%*(�����������WR�DUUDQJH�DQG�FRQWURO�XUEDQ�JURZWK��%HVLGHV�WKDW��LW�LV�DOVR�XVHG�
IRU�WD[�SXUSRVHV��VLQFH�LW�GHOLPLWV�WKH�DUHDV�ZKHUH�PXQLFLSDO�SURSHUW\�WD[�FDQ�EH�DSSOLHG��
+RZHYHU��LW�LV�REVHUYHG�WKDW�XUEDQ�SHULPHWHU�GRHV�QRW�SOD\�LWV�UROH�GXH�WR��L��LWV�RULJLQDO�RYHUVL]H�
VHWWLQJ��DQG��LL��LWV�VXEVHTXHQWO\�SURJUHVVLYH�HQODUJHPHQW��7KLV�LV�DQ�HYLGHQFH�RI�SRRU�XUEDQ�
SODQQLQJ�DQG�WHFKQLFDO�IXQGDPHQWDOV��XVHG�WR�SURYLGH�WKURXJKRXW�WKH�FLW\�VRFLDO�KRXVLQJ��JDWHG�
FRPPXQLWLHV� RU� RWKHU� W\SRORJLHV� DV� ZHOO� �6DQWRUR�� ������� 7KLV� LV� DOVR� UHLQIRUFHG� E\�
PXQLFLSDOLWLHV¶�OHJLVODWRUV��PDQDJHUV�DQG�WHFKQLFDO�VWDII�XQGHUVWDQGLQJ�RI�XUEDQ�SHULPHWHU�DV�
D� PHUH� LQVWUXPHQW� WR� UHJXODWH� FRQYHUVLRQ� RI� UXUDO� LQWR� XUEDQ� ODQG�� DOORZLQJ� ZLWKRXW� OLPLWV�
KRUL]RQWDO� XUEDQ� H[SDQVLRQ� SXVKHG� E\� UHDO� HVWDWH� PDUNHW� G\QDPLFV�� 7KXV�� WKLV� FRPPRQ�
XQGHUVWDQGLQJ�OHDGV�WR�WKH�DQQXOPHQW�RI�XUEDQ�SHULPHWHU�DV�D�WHFKQLFDO�WRRO�IRU�DUUDQJLQJ�DQG�
FRQWUROOLQJ�XUEDQ�H[SDQVLRQ��
7KLV� LV� D� UHOHYDQW� LVVXH� IRU� WKH� LQWHUQDWLRQDO� GHEDWH� DERXW� VXVWDLQDEOH� XUEDQ� JURZWK��
FRQVLGHULQJ� WKH� RSSRVLWH� PRGHOV� RI� XUEDQ� GHYHORSPHQW�� FRPSDFW� DQG� FRQWLQXRXV� YV��
IUDJPHQWHG�DQG�GLVSHUVHG��$FFRUGLQJ�WR�WKH�8QLWHG�1DWLRQV�VXVWDLQDEOH�GHYHORSPHQW�UHTXHVWV�
WKH�DELOLW\�WR�HQVXUH�WKDW�³LW�PHHWV�WKH�QHHGV�RI�WKH�SUHVHQW�ZLWKRXW�FRPSURPLVLQJ�WKH�DELOLW\�RI�
IXWXUH� JHQHUDWLRQV� WR�PHHW� WKHLU� RZQ� QHHGV´� �%UXQGWODQG�� ������� 7KH� IRUPHU�PRGHO� EHWWHU�
DSSOLHV�WR�WKH�REMHFWLYHV�RI�VXVWDLQDEOH�XUEDQ�GHYHORSPHQW�FRQVLGHULQJ�WKH�WKUHH�IXQGDPHQWDO�
SULQFLSOHV��HFRQRPLF�JURZWK��VRFLDO�HTXDOLW\�DQG�HQYLURQPHQWDO�SURWHFWLRQ��
%DVHG�RQ�WKLV�GHYHORSPHQW�PRGHO��XUEDQ�SODQQLQJ�VKRXOG�FRQVLGHU�XUEDQ�H[SDQVLRQ�HFRQRPLF�
IHDVLELOLW\� �ZKHUH� EHQHILWV� H[FHHG� LQYHVWPHQW� FRVWV� QHHGHG� WR� XUEDQL]H� QHZ�DUHDV��� VRFLDO�
HTXDOLW\� �ZKHUH� DOO� FLWL]HQV� RI� QHZ� XUEDQ� DUHDV� DFFHVV� XUEDQ� LQIUDVWUXFWXUH�� IDFLOLWLHV� DQG�
VHUYLFHV��DQG�HQYLURQPHQWDO�SURWHFWLRQ��ZKHUH�QDWXUDO�UHVRXUFHV�DUH�SUHVHUYHG��HQYLURQPHQWDO�
IUDJLOLWLHV�DUH�UHVSHFWHG�DQG�XUEDQ�H[SDQVLRQ�QHJDWLYH�LPSDFWV�DUH�PLWLJDWHG���
1HYHUWKHOHVV�� WKHUH� DUH�� E\� LQQXPHURXV� SHUVSHFWLYHV�� RSSRVLQJ� WKHRUHWLFDO� VLGHV� LQ� WKH�
LQWHUQDWLRQDO�GHEDWH�DERXW�WKH�UHDO�HIIHFWLYHQHVV�RI�WKH�8*%��RU�VLPLODU��DV�DQ�LQVWUXPHQW�WR�
FRQWURO� XUEDQ� VSUDZO� DQG�� FRQVHTXHQWLDOO\�� WR� SUHVHUYH� DJULFXOWXUDO� DQG� QDWXUDO� DUHDV� IURP�
XQFRQWUROOHG�XUEDQ�RFFXSDWLRQ��,W�FDQ�EH�PHQWLRQHG��DV�H[DPSOHV��WKH�LQLWLDWLYHV�RI��6HRXO�LQ�
6RXWK�.RUHD��%HQJVWRQ�	�<RXQ���������0HOERXUQH�LQ�$XVWUDOLD��%DOO��&LJGHP��7D\ORU�	�:RRG��
�������%UXVVHOV�LQ�%HOJLF��%RXVVDXZ��$OODHUW�	:LWOR[���������EHVLGHV�PDQ\�RWKHUV�LQ�3RUWODQG�
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,Q�WKLV�FRQWH[W��WKLV�SDSHU¶V�REMHFWLYH�LV�WR�FRQWULEXWH�WR�WKH�GLVFXVVLRQ�DERXW�XUEDQ�SHULPHWHU�
DGHTXDWH�VKDSLQJ�DQG�GLPHQVLRQLQJ�WRZDUGV�VXVWDLQDEOH�GHYHORSPHQW�LQ�WKH�VWDWH�RI�3DUDQD��
%UD]LO��7KXV��WKH�IROORZLQJ�VSDWLDO�PHWULFV�UHODWHG�WR�XUEDQ�SHULPHWHU�DUH�FRQVLGHUHG��L��JURVV�
GHPRJUDSKLF�GHQVLW\��LL��RFFXSDWLRQ�UDWH��LLL��GLVSODFHPHQW�RI�LWV�FHQWURLG�IURP�FLW\�FHQWHU��DQG�
LY��VKDSH�LUUHJXODULW\�GHJUHH��7R�SURGXFH�WKH�UHTXLUHG�JHRVWDWLVWLFDO�LQIRUPDWLRQ��FRQVLGHULQJ�
XUEDQ� SHULPHWHUV� RI� 3DUDQD� VWDWH� PXQLFLSDOLWLHV�� LW� LV� XVHG� WKH� *,6� DSSOLFDWLRQ� FDOOHG�
³6('8�3$5$1$&,'$'(�,QWHUDWLYR´��
+RZHYHU��LQLWLDOO\��DLPLQJ�WR�EHWWHU�XQGHUVWDQG�XUEDQ�SHULPHWHUV�SHUIRUPDQFH�LQ�3DUDQD��LW�LV�
EULHIO\� SUHVHQWHG� WKH� FRQWH[W� RI� %UD]LOLDQ� PXQLFLSDOLWLHV� FRQFHUQLQJ�� L�� WKHLU� SROLWLFDO� DQG�
DGPLQLVWUDWLYH� DXWRQRP\�� LL�� WKHLU� FRPSHWHQFH� WR� OHJLVODWH� RQ� XUEDQ� LVVXHV�� LLL�� WKH� XUEDQ�
SHULPHWHU� LQ� WKH� FRQWH[W� RI� %UD]LOLDQ� XUEDQ� OHJLVODWLRQ�� LY�� WKH� UHODWLRQ� EHWZHHQ� WKH� XUEDQ�
SHULPHWHU�DQG�WKH�&RPSUHKHQVLYH�3ODQ��DQG�Y��WKH�ILQDQFLQJ�V\VWHP�IRU�XUEDQ�GHYHORSPHQW�LQ�
3DUDQD��PDQDJHG�E\�WKH�$XWRQRPRXV�6RFLDO�6HUYLFH�3$5$1$&,'$'(��

�
��� 8UEDQ�SHULPHWHU�DV�DQ�XUEDQ�SODQQLQJ�WRRO�LQ�IHGHUDO�OHJLVODWLRQ�

�

%UD]LO��ORFDWHG�LQ�WKH�VXEFRQWLQHQW�RI�6RXWK�$PHULFD��LV�D�IHGHUDWLYH�UHSXEOLF�FRPSRVHG�RI�WKH�
LQGLVVROXEOH�XQLRQ�RI����VWDWHV��D�IHGHUDO�GLVWULFW�DQG��SHFXOLDUO\��������PXQLFLSDOLWLHV��7KH�ODWWHU�
DUH�DOVR�IHGHUDWLYH�HQWLWLHV�DQG�DUH�SROLWLFDO��DGPLQLVWUDWLYH�DQG�ILQDQFLDOO\�DXWRQRPRXV��7KH\�
VKDUH�GXWLHV�ZLWK�WKH�IHGHUDO�DQG�VWDWH�JRYHUQPHQWV�DQG�KDYH�WKHLU�RZQ�DV�ZHOO��
$FFRUGLQJ� WR� ����� IHGHUDO� &RQVWLWXWLRQ�� PXQLFLSDOLWLHV� DUH� UXOHG� E\� ³RUJDQLF� ODZV´� �OHLV�
RUJkQLFDV���ZKLFK�DFW� LQ�D�VLPLODU�ZD\� WR�FRQVWLWXWLRQV��)XUWKHUPRUH�� WKH\�RXJKW� WR� OHJLVODWH�
DERXW� ORFDO� LVVXHV�� LQ�FRPSOLDQFH�ZLWK� WKH�VWDWH�DQG�IHGHUDO� OHJLVODWLRQV��/LNHZLVH�� WKH\�DUH�
UHVSRQVLEOH�IRU�WKHLU�WHUULWRULDO�DUUDQJHPHQW��WKURXJK�XUEDQ�ODQG�SODQQLQJ��SDUFHOLQJ�DQG��XVH�
DQG�RFFXSDWLRQ�FRQWURO��0XQLFLSDOLWLHV�RXJKW�WR�SODQ�DQG�LPSOHPHQW�WKH�PXQLFLSDO�GHYHORSPHQW�
SROLF\��FRQVLGHUHG�E\�WKH�&RPSUHKHQVLYH�3ODQ��ZKLFK�LV�LWVHOI�SUHVFULEHG�DV�DQ�XUEDQ�SODQQLQJ�
WRRO�LQ�PXQLFLSDOLW\¶V�RUJDQLF�ODZ��
(YHQ�WKRXJK�WKH�GHILQLWLRQ�RI�XUEDQ�SHULPHWHU��E\�D�VSHFLILF�ODZ��LV�D�PXQLFLSDO�GXW\��WKHUH�DUH�
JHQHUDO�OHJDO�UHTXLUHPHQWV�WR�EH�FRQVLGHUHG�UHJDUGLQJ�IHGHUDO�OHJLVODWLRQ��$FFRUGLQJ�WR�%UDJD�
��������WKH�YHU\�ILUVW�UHIHUHQFH�WR�PXQLFLSDOLWLHV¶�UHTXLUHPHQW�WR�GHILQH�DQ�XUEDQ�SHULPHWHU�LV�
WKH������1DWLRQDO�7D[�&RGH� �/DZ�����������$V�VWDWHG�E\� WKLV� DXWKRU�� WKH�PXQLFLSDO� XUEDQ�
SURSHUW\� WD[� FDQ�RQO\� EH�FKDUJHG� WR� UHDO� HVWDWH�RZQHUV�ZKRVH�SURSHUWLHV� DUH�ZLWKLQ�XUEDQ�
SHULPHWHU��$IWHUZDUGV��LQ�������DQ�DPHQGPHQW�WR�WKH�IHGHUDO�8UEDQ�/DQG�3DUFHOLQJ�$FW��/DZ�
��������� VHW� UXOHV� WR� ODQG�SDUFHOLQJ� UHVWULFWHG� WR� XUEDQ� DUHDV�� XUEDQ�H[SDQVLRQ�DUHDV� DQG�
VSHFLILF�XUEDQL]DWLRQ� DUHDV�� DV�GHILQHG� LQ� WKH�&RPSUHKHQVLYH�3ODQ�E\�PHDQV�RI� WKH�XUEDQ�
SHULPHWHU�ODZ��
,Q� ������ DQ� DPHQGPHQW� WR� WKH� ����� %UD]LOLDQ� 6WDWXWH� RI� WKH� &LW\� �/DZ� ����������� ZKLFK�
HVWDEOLVKHV� JHQHUDO� JXLGHOLQHV� WR� XUEDQ� SROLF\�� GHILQHG� FULWHULD� WR� EH� IROORZHG� ZKHQ�
PXQLFLSDOLWLHV�FKDQJH�WKH�XUEDQ�SHULPHWHU��%\�PHDQV�RI�D�VSHFLILF�XUEDQ�GHYHORSPHQW�SODQ��LW�
PXVW�EH�FRQVLGHUHG��L��WKH�GHOLPLWDWLRQ�RI�WKH�QHZ�XUEDQ�SHULPHWHU��LL��WKH�GHILQLWLRQ�RI�DUHDV�
UHVWULFWHG�WR�XUEDQ�RFFXSDWLRQ�RU�VXEMHFWHG�WR�VSHFLDO�FRQWURO�GXH�WR�QDWXUDO�GLVDVWHUV�WKUHDWV��
LLL��WKH�GHILQLWLRQ�RI�VSHFLILF�JXLGHOLQHV�DQG�DUHDV�ZKHUH�LQIUDVWUXFWXUH��WUDQVSRUW�V\VWHP��SXEOLF�
IDFLOLWLHV��HLWKHU�XUEDQ�RU�VRFLDO��ZLOO�EH�DYDLODEOH��LY��WKH�GHVFULSWLRQ�RI�ODQG�SDUFHOLQJ�DQG�XVH�
DQG� RFFXSDWLRQ� SDUDPHWHUV�� VR� WKDW� XVH� GLYHUVLW\�� HPSOR\PHQW� RSSRUWXQLWLHV� DQG� LQFRPH�
JHQHUDWLRQ� DUH� HQKDQFHG�� Y�� WKH� GHILQLWLRQ� RI� DUHDV� IRU� VRFLDO� KRXVLQJ�� YL�� WKH� GHILQLWLRQ� RI�
JXLGHOLQHV� DQG� VSHFLILF� WRROV� WRZDUGV� HQYLURQPHQWDO� SURWHFWLRQ�� DQG� KLVWRULFDO� DQG� FXOWXUDO�
KHULWDJH�SUHVHUYDWLRQ��DQG�YLL�� WKH�GHILQLWLRQ�RI�DQ�HTXLWDEOH�VKDULQJ�PHFKDQLVP�FRQVLGHULQJ�
WKH�EHQHILWV�DQG�WKH�EXUGHQ�DULVLQJ�IURP�XUEDQ�JURZWK��
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$OWKRXJK� WKH�6WDWXWH�RI� WKH�&LW\�DGGUHVVHV� WKH�XUEDQ�SHULPHWHU� LVVXH� LQ� WKH�FRQWH[W�RI� WKH�
&RPSUHKHQVLYH�3ODQ�&KDSWHU��WKHLU�UHODWLRQVKLS�LV�IDLUO\�ZHDN��DV�IDU�DV�WKH�IRUPHU�LV�QRW��LQ�
IDFW��FRQVLGHUHG�QHLWKHU�DV�DQ�XUEDQ�SROLF\�WRRO�QRU�DV�SDUW�RI�WKH�&RPSUHKHQVLYH�3ODQ��%HVLGHV�
WKDW��WKH�ODWWHU�LV�RQO\�PDQGDWRU\�WR�����RI�WKH�%UD]LOLDQ�PXQLFLSDOLWLHV��WKRVH�ZLWK�PRUH�WKDQ�
��� WKRXVDQG� LQKDELWDQWV�� WKDW� FRQIRUP�PHWURSROLWDQ� DUHDV� DQG� XUEDQ� DJJORPHUDWLRQV�� WKDW�
PDNH� SDUW� RI� WRXULVP� UHJLRQV�� DQG� WKRVH� ZKHUH� LQYHVWPHQWV� PD\� VLJQLILFDQWO\� KDUP� WKH�
HQYLURQPHQW�RU�DUH�YXOQHUDEOH�WR�QDWXUDO�FDWDVWURSKHV��
�
���� 8UEDQ�SHULPHWHU�DV�DQ�XUEDQ�SODQQLQJ�WRRO�LQ�VWDWH�OHJLVODWLRQ�
�
7KH� VWDWH� RI� 3DUDQD�� ORFDWHG� LQ� WKH� 6RXWK� UHJLRQ� RI� %UD]LO�� LV� RQH� HQWLW\� RI� WKH� )HGHUDWLYH�
5HSXEOLF�RI�%UD]LO�DQG�LV�VXEGLYLGHG�LQWR�����PXQLFLSDOLWLHV��,Q�LWV������VWDWH�&RQVWLWXWLRQ�DUH�
HVWDEOLVKHG�JXLGHOLQHV� WR�XUEDQ�SROLF\��PRUH�VSHFLILF� WKDQ� WKRVH� LQ� WKH� IHGHUDO�&RQVWLWXWLRQ��
/LNHZLVH�� WKH�VWDWH�&RQVWLWXWLRQ�DOVR�GHILQHV�WKDW�3DUDQD�FLWLHV�ZLWK�SRSXODWLRQ� OHVV�WKDQ����
WKRXVDQG� LQKDELWDQWV� ZLOO� UHFHLYH� WHFKQLFDO� DVVLVWDQFH� IURP� DQ� XUEDQ� GHYHORSPHQW� VWDWH�
DJHQF\�WR�IL[�JHQHUDO�UXOHV�IRU�XUEDQ�ODQG�RFFXSDWLRQ��DLPLQJ�WR�JXDUDQWHH�WKH�FLW\�DQG�SULYDWH�
SURSHUW\¶V� VRFLDO� IXQFWLRQ�� 7KH� VWDWH� DJHQF\� FUHDWHG� LQ� ����� E\� ODZ� ����������� LV� WKH�
$XWRQRPRXV�6RFLDO�6HUYLFH�3$5$1$&,'$'(��
5HSODFLQJ�DQ�ROGHU�RQH�IRXQGHG�LQ�������LWV�DLP�LV�WR�IRVWHU�XUEDQ��UHJLRQDO�DQG�LQVWLWXWLRQDO�
GHYHORSPHQW�LQ�IDYRU�RI�3DUDQD�PXQLFLSDOLWLHV��IROORZLQJ�VWDWH�XUEDQ�SROLF\�JXLGHOLQHV��DQG�WR�
HQFRXUDJH�WKHP�WR�SDUWLFLSDWH� LQ�WKH�IRUPXODWLRQ�RI�VWDWH�XUEDQ�SROLF\�DQG�3DUDQD�ILQDQFLQJ�
V\VWHP�GHVLJQ�WR�VXSSRUW�WKHP��
6LQFH�������3DUDQD�JRYHUQPHQW�KDV�HVWDEOLVKHG� WKH�6WDWH�)LQDQFLQJ�6\VWHP�IRU�0XQLFLSDO�
'HYHORSPHQW� �'HFUHH�����������ZKLFK� LV�PDQDJHG�E\�3$5$1$&,'$'(��DLPLQJ� WR� ILQDQFH�
XUEDQ� LQIUDVWUXFWXUH� DQG� LQVWLWXWLRQDO� VWUHQJWKHQLQJ� DFWLRQV�� $PRQJ� WKH� ODWWHU� LV� WKH�
&RPSUHKHQVLYH� 3ODQ�� 3$5$1$&,'$'(� SURYLGHV� WR� VWDWH¶V� PXQLFLSDOLWLHV� LWV� 7HUPV� RI�
5HIHUHQFH�DQG�UHODWHG�WHFKQLFDO�VXSSRUW��7KH�GHOLPLWDWLRQ�RI�WKH�XUEDQ�SHULPHWHU�LV�LPSOLHG��
3$5$1$&,'$'(¶V�&RPSUHKHQVLYH�3ODQ�7HUPV�RI�5HIHUHQFH�FRQWHQW�VWULFWO\�IROORZV�WKH�6WDWH�
8UEDQ�'HYHORSPHQW�$FW� �/DZ������������'LIIHUHQWO\� IURP�RWKHU�%UD]LOLDQ� VWDWHV�� LW� VHWV� WKH�
&RPSUHKHQVLYH�3ODQ¶V�VFRSH��WR�EH�FRQVLGHUHG�E\�3DUDQD�PXQLFLSDOLWLHV��ZKLFK�LQFOXGHV��

L�� &ROOHFWLRQ�RI�GDWD��GLDJQRVHV�DQG�JXLGHOLQHV�UHJDUGLQJ�ERWK�XUEDQ�DQG�UXUDO�DV�
ZHOO�DV�UHJLRQDO�PXQLFLSDOLW\¶V�UHDOLW\�FRQVLGHULQJ�HQYLURQPHQWDO��VRFLRHFRQRPLF��
VRFLR�VSDWLDO��SXEOLF�LQIUDVWUXFWXUH�DQG�VHUYLFHV�DQG�LQVWLWXWLRQDO�DVSHFWV��

LL�� *XLGHOLQHV�DQG�SURSRVDOV��HVWDEOLVKLQJ�PXQLFLSDO�XUEDQ�DQG�UXUDO�GHYHORSPHQW�
SROLFLHV�DQG�D�SHUPDQHQW�SODQQLQJ�V\VWHP��

LLL�� 8UEDQ�OHJLVODWLRQ��&RPSUHKHQVLYH�3ODQ��XUEDQ�SHULPHWHU��XUEDQ�ODQG�SDUFHOLQJ��
XUEDQ�DQG�UXUDO�ODQG�RFFXSDWLRQ�DQG�XVH�FRQWURO��VWUHHW�QHWZRUN��EXLOGLQJ�FRGH��
FRGH�RI�RUGLQDQFH��DQG�XUEDQ�LQVWUXPHQWV�DV�SURSRVHG�E\�WKH�6WDWXWH�RI�WKH�&LW\��

LY�� ,QYHVWPHQW� 3ODQ�� DFFRUGLQJ� WR� &RPSUHKHQVLYH� 3ODQ¶V� SULRULWLHV�� DV� D� WRRO� IRU�
PXQLFLSDO�FDSLWDO�EXGJHWLQJ��

Y�� 0RQLWRULQJ�DQG�FRQWUROOLQJ�V\VWHP�RI�&RPSUHKHQVLYH�3ODQ�LPSOHPHQWDWLRQ�EDVHG�
RQ�LQGLFDWRUV��

YL�� 8UEDQ� SODQQLQJ� DQG� PDQDJLQJ� DGPLQLVWUDWLYH� XQLW� ZLWKLQ� ORFDO� SXEOLF�
DGPLQLVWUDWLRQ��

7KLV�VDPH�VWDWH�ODZ�DOVR�SUHVFULEHV�WKDW�VWDWH�JRYHUQPHQW�ZLOO�RQO\�OHQG�PRQH\�IURP�WKH�6WDWH�
)LQDQFLQJ� 6\VWHP� IRU� 0XQLFLSDO� 'HYHORSPHQW� WR� WKRVH� PXQLFLSDOLWLHV� WKDW� KDYH� D�
&RPSUHKHQVLYH�3ODQ�DQG�WKHUHIRUH�DQ�XUEDQ�SHULPHWHU�ODZ��
$PRQJ�����PXQLFLSDOLWLHV�RI�3DUDQD�VWDWH� WKDW�VLJQHG�ILQDQFLDO�DJUHHPHQWV�� LQ� WKH� ODVW� WZR�
\HDUV�����GLG�QRW�FKDQJH�XUEDQ�SHULPHWHU�SRO\JRQ�DIWHU�&RPSUHKHQVLYH�3ODQ¶V�DSSURYDO��ZKLOH�
RWKHU����GLG��0RVW�RI� WKHVH������KDYH�FKDQJHG� LW�RQO\�RQFH� LQ�D����\HDU�SHULRG��DOWKRXJK���
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KDYH� UHDFKHG�XS� WR����DPHQGPHQWV� LQ� WKH�VDPH�SHULRG� RI� WLPH��7KLV� LQGLFDWHV� WKDW� XUEDQ�
SHULPHWHU�FKDQJHV�RFFXU� LQ�SHULRGV�VKRUWHU� WKDQ� WKH�PD[LPXP�WLPH�JDS�HVWDEOLVKHG�E\� WKH�
6WDWXWH�RI�WKH�&LW\�DV�PDQGDWRU\�WR�&RPSUHKHQVLYH�3ODQ�XSGDWLQJ��

�

��� $� WKHRUHWLFDO� DSSURDFK� WR� 8UEDQ� 3HULPHWHU� DQG� 8*%� HIIHFWLYHQHVV� DV� DQ� XUEDQ�
SODQQLQJ�WRRO�

�

7KH�DUUDQJLQJ�DQG�FRQWUROOLQJ�XUEDQ�WRROV�HIIHFWLYHQHVV��DV�LQ�WKH�FDVH�RI�XUEDQ�SHULPHWHU�LQ�
%UD]LO�DQG�WKH�8UEDQ�*URZWK�%RXQGDU\�LQ�RWKHU�FRXQWULHV��KDV�EHHQ�D�FRQWURYHUVLDO�VXEMHFW�RI�
LQWHUQDWLRQDO� WKHRUHWLFDO� GHEDWH�� ,Q� D� SRVLWLYH� SHUVSHFWLYH�� WKHUH� DUH� WKRVH� WKDW� GHIHQG� WKDW�
XUEDQ� SHULPHWHU� VHWV� OLPLWV� RQ� KRUL]RQWDO� H[SDQVLRQ�� FRQWULEXWLQJ� WR� XUEDQL]DWLRQ� FRVWV�
GHFUHDVH��E\�PDNLQJ�LW�PRUH�FRPSDFW�DQG�VXVWDLQDEOH��2Q�WKH�RWKHU�KDQG��VRPH�GRXEW�DERXW�
LWV�HIIHFWLYHQHVV�GXH�WR�WKH�ODFN�RI�VFLHQWLILF�HYLGHQFH��
$FFRUGLQJ�WR�%UDJD���������XUEDQ�SHULPHWHU�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�XUEDQ�WRROV�WR�XUEDQ�
GHYHORSPHQW� SROLF\� LPSOHPHQWDWLRQ�� VLQFH� LW� TXDOLILHV� PXQLFLSDO� ODQG� IRU� XUEDQ� XVH� E\�
UHFRJQLWLRQ�RI�DUHDV�VXLWDEOH�IRU�XUEDQL]DWLRQ��7KH�DXWKRU�DOVR�UHLQIRUFHV�WKDW�LQFRUUHFW�XUEDQ�
SHULPHWHU�GHOLPLWDWLRQ��GXH�WR�LWV�RYHUVL]H��FRQWULEXWHV�WR�LQFUHDVH�HQYLURQPHQWDO��VRFLDO��XUEDQ�
PRELOLW\�DQG�LQIUDVWUXFWXUH�FRVWV��
,Q�OLQH�ZLWK�WKH�QHHG�WR�FRQWURO�XUEDQ�VSUDZO��6LOYD��6LOYD�	�1RPH��������DUJXH�WKDW�WKH�ODFN�RI�
LQVWUXPHQWV�WR�DUUDQJH�DQG�FRQWURO�XUEDQ�JURZWK��VXFK�DV�WKH�XUEDQ�SHULPHWHU��FRQWULEXWH�WR�
ZRUVHQ� FLWL]HQV¶� TXDOLW\� RI� OLIH�� 7KH� DXWKRUV� SRLQW� RXW� WKDW�� LQ� D� FRXQWU\� OLNH� %UD]LO�� ZKLFK�
SUHVHQWV�H[WUHPH�VRFLDO�LQHTXDOLWLHV��LW�LV�D�FRQWUDGLFWLRQ�WR�GHIHQG�GLVSHUVHG��ORZ�SRSXODWLRQ�
GHQVLW\� FLWLHV��ZKLFK� LV� LQFRQVLVWHQW�ZLWK� VXVWDLQDEOH�GHYHORSPHQW��7KLV� LGHD�EURXJKW� E\�DOO�
WKHVH�DXWKRUV�ZDV�DOUHDG\�SUHVHQW�LQ�0DVFDUR���������
+DXJKWRQ�	�+XQWHU��������GHIHQG�KLJK�XUEDQ�SRSXODWLRQ�GHQVLWLHV� LQ�IDYRU�RI�VXVWDLQDELOLW\��
EHFDXVH��L��LW�PD[LPL]HV�WKH�XVH�RI�DYDLODEOH�LQIUDVWUXFWXUH�DQG�UHGXFHV�ERWK�WKH�UHODWLYH�FRVW�
RI� LWV� LPSOHPHQWDWLRQ� DQG� WKH� QHHG� IRU� LWV� H[WHQVLRQ� WR� GLVWDQW� DUHDV�� LL�� LW� FRQWULEXWHV� IRU�
UHGXFLQJ�FRPPXWLQJ��VLQFH�FRQFHQWUDWLRQ�RI�SHRSOH�IDYRUV�HFRQRPLF�DFWLYLWLHV�DW�WKH�ORFDO�OHYHO��
DQG� LLL�� LW� WHQGV� WR� IDYRU� SHGHVWULDQLVP� DQG� WKH� LPSOHPHQWDWLRQ� RI� FROOHFWLYH� WUDQVSRUWDWLRQ�
V\VWHPV��
$OWKRXJK�VRPH�UHFRJQL]H�WKDW�XUEDQ�JURZWK�FRQWURO�SURGXFHV�PRUH�VXVWDLQDEOH�FLWLHV��WKHUH�LV�
QR�DJUHHPHQW�RQ�IRUPDO�8*%�HIIHFWLYHQHVV��-XQ��������FRPSDUHG�WKH�PHWURSROLWDQ�DUHD�RI�
3RUWODQG�XUEDQ�JURZWK��ZKLFK�KDV�DQ�8*%��ZLWK�RWKHU�PHWURSROLWDQ�UHJLRQV�RI�WKH�8QLWHG�6WDWHV�
WKDW�GR�QRW�KDYH�LW��EHWZHHQ������DQG�������7KH�DXWKRU
V�FRQFOXVLRQ�ZDV�WKDW�LQ�ERWK�FDVHV��
WKH�SURFHVV�RI�XUEDQ�VSUDZO�ZDV�VLPLODU��
$V� LQ�3RUWODQG��%RXVVDXZ��$OODHUW�	�:LWOR[� �������SRLQWHG�RXW� WKDW�XUEDQ�VSUDZO�H[FHVVLYH�
FRQWURO� DQG� FRPSDFWQHVV� LQ� %UXVVHOV�� FDSLWDO� RI� %HOJLXP�� LQFUHDVHG� VXUURXQGLQJ� FLWLHV�
XUEDQL]DWLRQ�� LQWHQVLI\LQJ� WKH� VXEXUEDQL]DWLRQ� SURFHVV�� $OWKRXJK� WKLV� SKHQRPHQRQ� XVXDOO\�
RFFXUV� LQ�PHWURSROLWDQ�DUHDV�� LW� FDQQRW�EH� LJQRUHG� WKDW� LW�PD\�KDSSHQ� LQ�DQ\�RWKHU�VPDOOHU�
XUEDQ�FRQWH[WV�DV�ZHOO��
$QRWKHU�LPSRUWDQW�DVSHFW��UHJDUGLQJ�XUEDQ�GHOLPLWDWLRQ��DLPLQJ�WR�LQFUHDVH�RFFXSDWLRQ�GHQVLW\�
DQG�RSWLPL]H�WKH�DYDLODEOH�LQIUDVWUXFWXUH��LV�XUEDQ�ODQG�SULFH�LQFUHDVH��%DOO��&LJGHP��7D\ORU�	�
:RRG��������VXJJHVW��IURP�D�VWXG\�RI�WKH�PHWURSROLWDQ�UHJLRQ�RI�0HOERXUQH��LQ�$XVWUDOLD��WKDW�
ODQG�SULFHV�URVH�ZLWKLQ�WKH�8*%�DIWHU�LWV�HQDFWPHQW��/DQG�SULFH�LQFUHDVH�DQG�LQWHUIHUHQFH�ZLWK�
IUHH�UHDO�HVWDWH�PDUNHW�IRUFHV�DUH�VRPH�RI�WKH�PDLQ�DUJXPHQWV�DJDLQVW�8*%�DV�DQ�LQVWUXPHQW�
WR�DUUDQJH�DQG�FRQWURO�XUEDQ�VSDFH��
,Q� %UD]LO�� DV� DGHTXDWHO\� SRLQWHG� RXW� E\� 6DQWRUR� �������� XUEDQ� SHULPHWHUV� DUH�� LQ� JHQHUDO��
IOH[LEOH��UHVSRQGLQJ�WR�ORFDO�UHDO�HVWDWH�PDUNHW�IRUFHV��UDWKHU�WKDQ�D�UHVWULFWLYH�DQG�FRQWUROOLQJ�
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WRRO��7KH�DXWKRU�VWDWHV�WKDW�XUEDQ�SHULPHWHU�ODZV��LQ�%UD]LO��DUH�XVXDOO\�PRGLILHG�RQ�D�FDVH�E\�
FDVH�EDVLV��ZLWKRXW�FOHDU�XUEDQ�SODQQLQJ�REMHFWLYHV�DQG�JXLGHOLQHV��
$OWKRXJK�XUEDQ�SHULPHWHU�HIIHFWLYHQHVV�WR�DUUDQJH�DQG�FRQWURO�XUEDQ�VSUDZO�FDQ�EH�WKH�VXEMHFW�
RI� LPSRUWDQW� WKHRUHWLFDO� TXHVWLRQLQJV�� WKH�ZD\� LW� KDV� EHHQ� XVHG� LQ� %UD]LO� �� IOH[LEOH� DQG� RQ�
GHPDQG�XQGHU�SUHVVXUH�RI�UHDO�HVWDWH�PDUNHW�IRUFHV�±�PDNHV�LW��LQ�IDFW��DQ�DQQXOOHG�LQVWUXPHQW�
RI�XUEDQ�SODQQLQJ��

�

��� 0HWKRG�RI�DQDOLV\V�
�
7R�DFKLHYH�WKLV�SDSHU¶V�REMHFWLYH��D�PHWKRG��VLPLODU�WR�WKDW�XVHG�E\�%UDJD��������WR�WKH�FLW\�RI�
3LUDFLFDED� ±� 63�� HQDEOHV� 3DUDQD� PXQLFLSDOLWLHV� XUEDQ� SHULPHWHU� VXVWDLQDELOLW\� HYDOXDWLRQ�
WKURXJK�WKH�IROORZLQJ���VSDWLDO�PHWULFV�� L��JURVV�GHPRJUDSKLF�GHQVLW\�� LL��RFFXSDWLRQ�UDWH�� LLL��
GLVSODFHPHQW�RI�LWV�FHQWURLG�IURP�FLW\�FHQWHU��DQG�LY��VKDSH�LUUHJXODULW\�GHJUHH��
7KH�FXUUHQW�DQDO\VLV�FRQVLGHUV�����SRO\JRQV��FRUUHVSRQGLQJ�WR�3DUDQD�PXQLFLSDOLWLHV�WKDW�KDYH�
&RPSUHKHQVLYH�3ODQ������RI�WKH�WRWDO�QXPEHU��2QO\�WKH�PDLQ�PXQLFLSDO�FLW\�XUEDQ�SHULPHWHUV�
DUH� WDNHQ� LQWR� DFFRXQW�� DOWKRXJK� LQ� VRPH� PXQLFLSDOLWLHV� WKHUH� DUH� PRUH� WKDQ� RQH� XUEDQ�
SHULPHWHU�WKDW�OLNHZLVH�GHOLPLW�XUEDQ�RFFXSDWLRQV�ZLWKLQ�PXQLFLSDO�WHUULWRU\��
7KHVH�����PXQLFLSDOLWLHV�KDYH�GLVWLQFWLYH�IHDWXUHV��PRUH�WKDQ�KDOI�RI�WKHP�������DUH�VPDOO��ZLWK�
OHVV� WKDQ����WKRXVDQG� LQKDELWDQWV��DQG� LVRODWHG� LQ�WKH�DJULFXOWXUDO� UXUDO�DUHD��VRPH�IHZ�DUH�
ORFDWHG�DORQJ�WKH�$WODQWLF�FRDVW��RWKHUV�FRQIRUP�FRQXUEDWLRQ�DUHDV�RU�EHORQJ�WR�PHWURSROLWDQ�
DUHDV��
)RU�WKH�VDNH�RI�DQDO\VLV��3DUDQD�PXQLFLSDOLWLHV�ZHUH�JURXSHG�LQWR���SRSXODWLRQDO�UDQJH�VL]HV��
FRQVLGHULQJ������GHPRJUDSKLF�GDWD�FHQVXV��EDVHG�RQ�WKH�PL[�RI���PHWKRGV�RI�FODVVLILFDWLRQ��
�HTXDO�LQWHUYDO��IRU�WKH���ORZHVW�SRSXODWLRQ�VL]H�UDQJHV�DQG��QDWXUDO�EUHDNV��IRU�WKH�RWKHU���
KLJKHVW� RQHV�� WDNLQJ� LQWR� DFFRXQW� WKH� JUHDW� SRSXODWLRQ� VL]H� GLVSDULW\� DPRQJ� 3DUDQD�
PXQLFLSDOLWLHV��
7KH� ILUVW� VSDWLDO�PHWULFV� LV� JURVV� GHPRJUDSKLF� GHQVLW\�� )RU� WKH� VDNH� RI� LWV� FDOFXODWLRQ�� LW� LV�
FRQVLGHUHG������GHPRJUDSKLF�GDWD�FHQVXV�UHODWLYH�WR�PDLQ�FLW\�XUEDQ�SHULPHWHUV�DQG�XUEDQ�
SHULPHWHU�DUHDV��DV�GHILQHG�E\�PXQLFLSDO�ODZV��DYDLODEOH�LQ�6('8�3$5$1$&,'$'(�,QWHUDWLYR�
GDWDEDVH��,Q�SULQFLSOH��WKH�KLJKHU�WKH�JURVV�GHPRJUDSKLF�GHQVLW\��WKH�VPDOOHU�LV�XUEDQ�VSUDZO��
7KH�VHFRQG�VSDWLDO�PHWULFV�LV�XUEDQ�SHULPHWHU�RFFXSDWLRQ�UDWH��7KH�XUEDQ�RFFXSDWLRQ�SRO\JRQV�
RI�3DUDQD�PXQLFLSDOLWLHV�ZHUH�REWDLQHG�IURP�WKH�6('8�3$5$1$&,'$'(�,QWHUDWLYR��EDVHG�RQ�
�����DQG������VDWHOOLWH� LPDJHV��7KH� LQGLFDWRU� YDOXH� LV� REWDLQHG�GLYLGLQJ� WKH� WRWDO� RI� XUEDQ�
RFFXSDWLRQ� DUHDV�ZLWKLQ� XUEDQ� SHULPHWHU� E\� LWV� WRWDO� DUHD�� ,Q� WKHRU\�� WKH� JUHDWHU� WKH� XUEDQ�
SHULPHWHU�RFFXSDWLRQ�UDWH��WKH�JUHDWHU�WKH�DUUDQJH�DQG�FRQWURO�PXQLFLSDO�FDSDFLW\�RYHU�XUEDQ�
JURZWK��,W�VKRXOG�EH�QRWHG�WKDW��KLJK�YDOXHV�RI�XUEDQ�SHULPHWHU�RFFXSDWLRQ�UDWH�PD\�DOVR�PHDQ�
WKDW�XUEDQ�SHULPHWHU�RXWOLQH�LV�RXWGDWHG�RU�EHLQJ�GLVUHJDUGHG�DV�D�WRRO�RI�ORFDO�XUEDQ�JURZWK�
FRQWURO��
7KH�WKLUG�VSDWLDO�PHWULFV�LV�WKH�GLVSODFHPHQW�RI�XUEDQ�SHULPHWHU�FHQWURLG�IURP�FLW\�FHQWHU��,WV�
HYDOXDWLRQ�ZDV� GRQH� WDNLQJ� LQWR� DFFRXQW� WKH� GLVWDQFH� LQ� D� VWUDLJKW� OLQH� EHWZHHQ� WKH� XUEDQ�
SHULPHWHU�SRO\JRQ�FHQWURLG�DQG�D�SRLQW�FRQVLGHUHG�DV�WKH�FHQWHU�RI�WKH�FLW\��8VXDOO\��PRVW�RI�
XUEDQ�LQIUDVWUXFWXUH��IDFLOLWLHV�DQG�VHUYLFHV�DYDLODEOH�WR�SRSXODWLRQ�DUH�FRQFHQWUDWHG�LQ�WKH�FLW\�
FHQWHU��7KHUHIRUH��LW�FRXOG�EH�VDLG�WKDW�WKH�PRUH�GLVWDQW�LV�XUEDQ�SHULPHWHU�SRO\JRQ¶V�FHQWURLG�
IURP�FLW\�FHQWHU��WKH�OHVV�HTXDO�LV�XUEDQ�LQIUDVWUXFWXUH��IDFLOLWLHV�DQG�VHUYLFHV�SHRSOH¶V�DFFHVV�
�LI�LWV�ZKROH�DUHD�ZHUH�WR�EH�RFFXSLHG���
$W� ODVW�� WKH� IRXUWK� VSDWLDO� PHWULFV� LV� WKH� XUEDQ� SHULPHWHU� VKDSH� LUUHJXODULW\� GHJUHH�� ,W� LV�
FDOFXODWHG�E\� WKH� UDWLR�EHWZHHQ� WKH� OHQJWK� RI� WKH� FXUUHQW�XUEDQ�SHULPHWHU�SRO\JRQ�DQG� WKH�
OHQJWK�RI�WKH�FLUFXPIHUHQFH�RI�D�FLUFOH�ZLWK�WKH�YHU\�VDPH�DUHD��VXEWUDFWHG�E\�RQH��6R�]HUR�
PHDQV� SHUIHFW� UHJXODULW\�� 7KH� FORVHU� WKH� WZR� PHDVXUHV� DUH�� WKH� OHVV� LUUHJXODU� WKH� XUEDQ�
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&DHWDQR��)HUQDQGR�
0HLUD��-HURQLPR�
�

��
�

SHULPHWHU�SRO\JRQ�WHQGV�WR�EH��QHDU�D�FLUFOH�VKDSH��WKH�PRVW�UHJXODU�DQG�FRPSDFW�JHRPHWULF�
ILJXUH��7KH�OHVV�LUUHJXODU�LV�WKH�XUEDQ�SHULPHWHU�SRO\JRQ�VKDSH��WKH�PRUH�OLNHO\�RUJDQL]HG�WHQGV�
WR�EH�LWV�RFFXSDWLRQ��LI�LWV�ZKROH�DUHD�ZHUH�WR�EH�RFFXSLHG���
7KXV��WKH�IRXU�VSDWLDO�PHWULFV�KHUH�FRQVLGHUHG�DOORZ�WR�HYDOXDWH�XUEDQ�SHULPHWHU�SHUIRUPDQFH�
WRZDUGV�XUEDQ�VSUDZO�FRQWURO��DV�VKRZQ�E\�KLJK�JURVV�GHPRJUDSKLF�GHQVLWLHV��KLJK�RFFXSDWLRQ�
UDWH��ORZ�XUEDQ�SHULPHWHU�FHQWURLG�GLVSODFHPHQW�IURP�FLW\�FHQWHU�DQG�ORZ�GHJUHH�RI�LWV�VKDSH�
LUUHJXODULW\�� LQ� IDYRU� RI� HQYLURQPHQW� SUHVHUYDWLRQ�� FRPPXWLQJ� FRVWV� DQG� HPLVVLRQ� RI� DLU�
SROOXWDQWV� GHFUHDVH� DQG� FRQYHUVLRQ� RI� UXUDO� LQWR� XUEDQ� ODQG� GHFOLQH�� DV� ZHOO� DV�� XUEDQ�
LQIUDVWUXFWXUH�� IDFLOLWLHV� DQG� VHUYLFHV� UDWLRQDO� XVH�� 3UHYHQWLQJ� XUEDQ� SHULPHWHU� DQQXOPHQW��
DLPLQJ�WR�FRQWURO�XUEDQ�VSUDZO�DQG�JXDUDQWHH�VXVWDLQDELOLW\��LV�RQH�RI�WKH�PDLQ�WDVNV�RI�ORFDO�
DGPLQLVWUDWLRQV�WRZDUGV�WKH�FRUUHFW�XVH�RI�WKLV�WRRO�DV�SUHVFULEHG�E\�XUEDQ�OHJLVODWLRQ��
�
��� 5HVXOWV�DQG�'LVFXVVLRQ�
�

3DUDQD�PXQLFLSDOLWLHV�WRWDO�XUEDQ�SHULPHWHU�DUHD�LV�DSSUR[LPDWHO\�������NPð��FRUUHVSRQGLQJ�WR�
���RI�VWDWH�WRWDO�WHUULWRU\��LQ�WKH�VDPH�RUGHU�RI�PDJQLWXGH�RI�ZRUOG¶V�ODQG�VXUIDFH�FRYHUHG�ZLWK�
XUEDQ�DUHDV��DFFRUGLQJ�WR�6FKLUEHU���������<HW�� WKH�VWDWH�DYHUDJH�XUEDQ�RFFXSDWLRQ�UDWH�RI�
XUEDQ�SHULPHWHU�DUHD�LV�RQO\�DURXQG������
�

�
)LJXUH���±�3DUDQD�XUEDQ�SHULPHWHUV�

6RXUFH��6('8�3$5$1$&,'$'(�,QWHUDWLYR�������
�

�
����*URVV�GHPRJUDSKLF�GHQVLW\�

�

8UEDQ� SHULPHWHU� JURVV� GHPRJUDSKLF� GHQVLWLHV� REVHUYHG� LQ� 3DUDQD� PXQLFLSDOLWLHV� ZHUH�
FODVVLILHG� LQWR� WKUHH� UDQJHV�� FRQVLGHULQJ� WKH� VWDWH� DYHUDJH�JURVV� GHPRJUDSKLF� GHQVLW\� ����
SHRSOH�SHU�KHFWDUH��DQG�WKH�PLQLPXP�JURVV�XUEDQ�GHPRJUDSKLF�GHQVLW\�UHIHUHQFH�SRVWXODWHG�
E\�%UDJD���������ZKLFK�LV����SHRSOH�SHU�KHFWDUH��+HUH�LW�LV�DOVR�FRQVLGHUHG�D�VWDWH�UHIHUHQFH�
YDOXH�±����SHRSOH�SHU�KHFWDUH�±�REWDLQHG�IURP�DYHUDJH�YDOXHV�RI�XUEDQ�SDUFHO�VL]H������VT�
PHWHUV��DQG�QXPEHU�RI�UHVLGHQWV�SHU�KRXVHKROG������SHRSOH���7KH�WKUHH�UDQJHV�GHILQHG��ZLWKLQ�
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�
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�

3DUDQD�VWDWH�FRQWH[W��DUH��L��YHU\�ORZ��OHVV�WKDQ����SHRSOH�SHU�KHFWDUH��� LL�� ORZ��EHWZHHQ����
DQG����SHRSOH�SHU�KHFWDUH���DQG�LLL��UHJXODU��PRUH�WKDQ����SHRSOH�SHU�KHFWDUH�DQG�OHVV�WKDQ����
SHRSOH�SHU�KHFWDUH���
1RQH�RI�3DUDQD�PXQLFLSDOLWLHV�SUHVHQW�XUEDQ�SHULPHWHU�JURVV�GHPRJUDSKLF� GHQVLW\� JUHDWHU�
WKDQ����SHRSOH�SHU�KHFWDUH��ZKDW�PDNHV�3DUDQD�D�IDLUO\�ORZ�GHQVHO\�XUEDQ�SRSXODWHG�DUHD��
&XULWLED�� WKH� VWDWH� FDSLWDO�� VKRZV� WKH� FORVHVW� YDOXH� WR� %UDJD¶V� SDUDPHWHU�� ��� SHRSOH� SHU�
KHFWDUH��2Q�WKH�RWKHU�KDQG��WKH�PXQLFLSDOLW\�RI�4XDWUR�%DUUDV��LQ�WKH�0HWURSROLWDQ�5HJLRQ�RI�
&XULWLED��KDV�WKH�ORZHVW�XUEDQ�SHULPHWHU�JURVV�GHPRJUDSKLF�GHQVLW\��OHVV�WKDQ���SHRSOH�SHU�
KHFWDUH��)LJXUH�����
�

�
)LJXUH���±�7KH�ORZHVW�DQG�WKH�KLJKHVW�JURVV�GHPRJUDSKLF�GHQVLWLHV�RI�3DUDQD�XUEDQ�SHULPHWHUV�

6RXUFH��6('8�3$5$1$&,'$'(�,QWHUDWLYR�������

�

7DEOH���VKRZV�WKH�KLJK�QXPEHU�RI�3DUDQD�PXQLFLSDOLWLHV�ZLWK�GHQVLWLHV�ORZHU�WKDQ����SHRSOH�
SHU�KHFWDUH�������FRUUHVSRQGLQJ�WR�������RI�WKH�����KHUH�FRQVLGHUHG��7KH�ORZHVW�GHQVLWLHV�
SUHGRPLQDWH�LQ�DOPRVW�DOO�SRSXODWLRQ�UDQJH�VL]HV��H[FHSW�IRU�WKH�KLJKHVW��ZKHUH�GHQVLWLHV�KLJKHU�
WKDQ� ��� SHRSOH� SHU� KHFWDUH� SUHYDLO�� ,W� LV� SRVVLEOH� WR� DVVXUH� WKDW�� LQ� 3DUDQD�� WKH� XUEDQ�
GHYHORSPHQW�PRGHO�WHQGV�WR�EH�RI�ORZ�XUEDQ�ODQG�RFFXSDWLRQ�GHQVLWLHV��UHJDUGOHVV�SRSXODWLRQ�
VL]H��
� �
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�
7DEOH����1XPEHU�RI�XUEDQ�SHULPHWHUV�FODVVLILHG�E\�JURVV�GHPRJUDSKLF�GHQVLW\�DQG�SRSXODWLRQ�VL]HV�

85%$1�
3238/$7,21�
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727$/� ���� ��� ��� ����
6RXUFH��6('8�3$5$1$&,'$'(�,QWHUDWLYR�������

�

����2FFXSDWLRQ�UDWH�
�

8UEDQ�SHULPHWHU�RFFXSDWLRQ�UDWHV�LQ�3DUDQD�VKRZ�KLJK�OHYHOV�RI�GLYHUVLW\��EHLQJ�FODVVLILHG�LQWR�
��UDQJHV�� L��YHU\� ORZ���EHWZHHQ����DQG������ LL�� ORZ���EHWZHHQ�����DQG������ LLL�� UHJXODU���
EHWZHHQ�����DQG������LY��KLJK���EHWZHHQ�����DQG������DQG�Y��YHU\�KLJK���DERYH������
7DEOH���VKRZV�WKDW�PRVW�RI�XUEDQ�SHULPHWHUV�LQ�3DUDQD�������KDYH�RFFXSDWLRQ�UDWHV�EHWZHHQ�
����DQG������DYHUDJLQJ��������'HVSLWH�EHLQJ�KHUH�FRQVLGHUHG�DV�D�UHJXODU�UDWH��WKHUH�DUH�
VWLOO������RI�QRQ�RFFXSLHG�DUHDV�ZLWKLQ�XUEDQ�SHULPHWHUV��LQ�DYHUDJH��ZKLFK�LQGLFDWHV�DQ�XUEDQ�
SHULPHWHU�RYHUVL]H�WUHQG�YV��HIIHFWLYH�GHPDQG�IRU�QHZ�XUEDQL]HG�ODQG��
,Q�JHQHUDO��RFFXSDWLRQ�UDWH�H[WUHPHV��WKH�ORZHVW�DQG�WKH�KLJKHVW�UDQJHV��DUH�FRQFHQWUDWHG�LQ�
PXQLFLSDOLWLHV� ZLWK� OHVV� WKDQ� ������� LQKDELWDQWV�� ,Q� WKHVH�PXQLFLSDOLWLHV�� ZKHUH� FRQWLQXHG��
VWURQJ�GHPDQG�IRU�QHZ�XUEDQ� ODQG�FDQ�EH�UHDVRQDEO\�H[SHFWHG� WR�EH�QHJOLJLEOH�� WKH�XUEDQ�
SHULPHWHU�VHHPV�WR�EH�WUHDWHG�DV�DQ�XQLPSRUWDQW�FRQWURO�WRRO�DV�VKRZQ�ERWK�E\�LWV�RYHUVL]H�RU�
LWV�XQGHUVL]H��ZKHUH�RFFXSDWLRQ�UDWH�UHDFKHV�IDU�PRUH�WKDQ��������
� �
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�
7DEOH����1XPEHU�RI�XUEDQ�SHULPHWHUV�FODVVLILHG�E\�RFFXSDWLRQ�UDWH�DQG�SRSXODWLRQ�VL]HV�

85%$1�
3238/$7,21�
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6RXUFH��6('8�3$5$1$&,'$'(�,QWHUDWLYR�������

�
)LJXUH���GHPRQVWUDWHV�3DUDQD�XUEDQ�SHULPHWHUV�ZLWK�WKH�ORZHVW�DQG�WKH�KLJKHVW�RFFXSDWLRQ�
UDWHV�ZKLFK��LQ�ERWK�FDVHV��DUH�LQDGHTXDWH��7KH�XUEDQ�SHULPHWHU�RI�3UHVLGHQWH�&DVWHOR�%UDQFR�
0XQLFLSDOLW\�LV�RQO\����RFFXSLHG��IDU�EHORZ�3DUDQD�VWDWH�DYHUDJH����������(YHQ�WKRXJK�WKH�
UHDO�HVWDWH�PDUNHW�G\QDPLFV�GRHV�QRW�MXVWLI\�VXFK�VPDOO�RFFXSDWLRQ�UDWH��LW�FDQ�EH�VHHQ�IURP�
)LJXUH���WKDW�WKHUH�LV�DQ�XUEDQ�RFFXSDWLRQ�LQ�WKH�QRUWK�RI�XUEDQ�SHULPHWHU��LQGLFDWLQJ�D�WUHQG�WR�
VSUDZO�LQWR�UXUDO�DUHDV��
2Q�WKH�RWKHU��LQ�)ORUHVWD�0XQLFLSDOLW\��WKH�XUEDQ�RFFXSDWLRQ�PDODGMXVWPHQW�LV�FKDUDFWHUL]HG�E\�
LWV������RFFXSDWLRQ�UDWH��+HUH��XUEDQ�SHULPHWHU�XQGHUVL]H�FDQ�EH�VHHQ�DV�LWV�GLVUHJDUG�DV�DQ�
XUEDQ�FRQWURO�WRRO��

�
)LJXUH����7KH�ORZHVW�DQG�WKH�KLJKHVW�RFFXSDWLRQ�UDWHV�RI�3DUDQD�XUEDQ�SHULPHWHUV�

6RXUFH��6('8�3$5$1$&,'$'(�,QWHUDWLYR�������

� �
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�

����'LVSODFHPHQW�RI�XUEDQ�SHULPHWHU�FHQWURLG�IURP�FLW\�FHQWHU�
�

'LVSODFHPHQW�RI�XUEDQ�SHULPHWHU�FHQWURLGV�IURP�FLW\�FHQWHUV�ZHUH�FODVVLILHG�LQWR���FDWHJRULHV��
L��YHU\�QHDU���EHWZHHQ���DQG������NLORPHWHUV��LL��QHDU���EHWZHHQ������DQG������NLORPHWHUV��LLL��
VOLJKWO\� GLVWDQW� �� EHWZHHQ� ����� DQG� ����� NLORPHWHUV�� LY�� GLVWDQW� �� EHWZHHQ� ����� DQG� �����
NLORPHWHUV��DQG�Y��YHU\�GLVWDQW���EHWZHHQ������DQG�������NLORPHWHUV��

/DUJHU�PXQLFLSDOLWLHV�WHQG�WR�KDYH�WKH�JUHDWHU�GLVWDQFHV�EHWZHHQ�XUEDQ�SHULPHWHU�FHQWURLG�DQG�
FLW\� FHQWHU�� &RQYHUVHO\�� VPDOOHU� PXQLFLSDOLWLHV� XVXDOO\� KDYH� WKH� VPDOOHU� RQHV� �7DEOH� ����
1HYHUWKHOHVV��JHRJUDSKLFDO�IDFWRUV�WKDW�JDYH�ULVH�WR�VRPH�FLW\�FHQWHUV�RU�IRVWHU�WKHLU�LQFUHDVH��
LQ� 3DUDQD�� VXFK� DV� PDULWLPH� IRUHODQG� DQG� VHDVLGH� JURXQGZDWHU� EDVLQ�� ULYHU� ERUGHUV��
FRQXUEDWLRQ�DUHDV��LQWHUQDWLRQDO�ERXQGDULHV��OHDG�WR�VLJQLILFDQW�GLVSODFHPHQWV��
$V�H[DPSOHV��LW�FDQ�EH�PHQWLRQHG�WKH�PXQLFLSDOLWLHV�RI�3RQWDO�GR�3DUDQD���������LQKDELWDQWV��
ZLWK� ���������� PHWHUV� RI� GLVSODFHPHQW� �ORFDWHG� DORQJ� WKH� VHDFRDVW��� &RORPER� ���������
LQKDELWDQWV��ZLWK����������PHWHUV�RI�GLVSODFHPHQW��FRQXUEDWLRQ�ZLWK�&XULWLED��WKH�FDSLWDO�VWDWH���
3DUDQDJXD� ��������� LQKDELWDQWV�� ZLWK� ��������� PHWHUV� RI� GLVSODFHPHQW� �ORFDWHG� DORQJ�
3DUDQDJXD�ED\���DQG�)R]�GR�,JXDoX����������LQKDELWDQWV��ZLWK����������PHWHUV��ORFDWHG�RQ�
DQ� LQWHUQDWLRQDO� ERXQGDU\��� ,Q� VXFK� FDVHV�� KRUL]RQWDO� XUEDQ� H[SDQVLRQ�� ZLWKLQ� WKH� XUEDQ�
SHULPHWHU�� WHQG� WR�PDNH�PRUH�GLIILFXOW�SHRSOH¶V�DFFHVV�WR�XUEDQ� LQIUDVWUXFWXUH�� IDFLOLWLHV�DQG�
VHUYLFHV��FRQFHQWUDWHG�LQ�WKH�FLW\�FHQWHU��DQG�WKHUHIRUH�FLWLHV�OHVV�VXVWDLQDEOH��
� �
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7DEOH����1XPEHU�RI�XUEDQ�SHULPHWHUV�FODVVLILHG�E\�GLVSODFHPHQW�RI�XUEDQ�SHULPHWHU�FHQWURLG�IURP�
FLW\�FHQWHU�DQG�SRSXODWLRQ�VL]HV�
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727$/� ���� ���� ��� ��� �� ����
6RXUFH��6('8�3$5$1$&,'$'(�,QWHUDWLYR�������

�
2Q�WKH�RWKHU�KDQG��VRPH�PXQLFLSDOLWLHV�ZLWK�SRSXODWLRQ�RYHU��������LQKDELWDQWV�KDYH�YHU\�QHDU�
RU�QHDU� GLVSODFHPHQW�GLVWDQFH�YDOXHV�� VXFK�DV�� L��&LDQRUWH� �������� LQKDELWDQWV��ZLWK�������
PHWHUV�RI�GLVSODFHPHQW��LVRODWHG�FLW\���LL��3DUDQDYDL���������LQKDELWDQWV��ZLWK��������PHWHUV�RI�
GLVSODFHPHQW� �LVRODWHG� FLW\��� LLL�� 7ROHGR� ��������� LQKDELWDQWV�� ZLWK� ������� PHWHUV� RI�
GLVSODFHPHQW��LVRODWHG�FLW\���DQG�3RQWD�*URVVD���������� LQKDELWDQWV��ZLWK��������PHWHUV�RI�
GLVSODFHPHQW��UHJLRQDO�FHQWHU���,Q�VXFK�FDVHV��XUEDQ�H[SDQVLRQ�WHQGV�WR�EH�IDLUO\�ZHOO�EDODQFHG�
FRQFHUQLQJ�SHRSOH¶V�DFFHVV�WR�FHQWUDO�XUEDQ�LQIUDVWUXFWXUH��IDFLOLWLHV�DQG�VHUYLFHV�IURP�VHYHUDO�
UHJLRQV�RI�WKH�FLW\��RSWLPL]LQJ�GDLO\�FLW\�FRPPXWLQJ��)LJXUH���LOOXVWUDWHV�WZR�PXQLFLSDOLWLHV�WKDW�
EHORQJ�HDFK�WR�WKH�H[WUHPH�UDQJHV�RI�XUEDQ�SHULPHWHUV�FHQWURLG�GLVSODFHPHQW�LQ�UHODWLRQ�WR�WKH�
FLW\�FHQWHU��
�

�
)LJXUH����3DUDQD�PXQLFLSDOLWLHV�RI�WKH�ILUVW�DQG�ILIWK�UDQJH�RI�XUEDQ�SHULPHWHU�FHQWURLG�GLVSODFHPHQW�

IURP�FLW\�FHQWHU�
6RXUFH��6('8�3$5$1$&,'$'(�,QWHUDWLYR�������
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�
����8UEDQ�SHULPHWHU�VKDSH�LUUHJXODULW\�GHJUHH�

�
8UEDQ� SHULPHWHU� VKDSH� LUUHJXODULW\� GHJUHH� DLPV� WR� LGHQWLI\� WKH� OHYHO� RI� XUEDQ� SHULPHWHU�
FRPSDFWQHVV�� ,I� FRPSDFWHG�� LWV� VKDSH� WHQGV� WR� D� FLUFXPIHUHQFH�� RWKHUZLVH�� WKH� XUEDQ�
SHULPHWHU�KDV�DQ�LUUHJXODU�IRUP��7KH�SURSRUWLRQ�RI�VWUHHW�QHWZRUN�H[WHQVLRQ�LQ�UHODWLRQ�WR�XUEDQ�
SHULPHWHU� DUHD� WHQGV� WR� EH� KLJK�� DQG�� FRQVHTXHQWO\�� LQFUHDVLQJ� FRPPXWLQJ� GLVWDQFHV� DQG�
WLPHV��7KH�UHVXOWV�ZHUH�FODVVLILHG�LQWR���UDQJHV��L��UHJXODU���EHWZHHQ���DQG�������LL��YHU\�VOLJKWO\�
LUUHJXODU���EHWZHHQ������DQG�������LLL��VOLJKWO\�LUUHJXODU���EHWZHHQ������DQG�������LY��LUUHJXODU���
EHWZHHQ������DQG�������DQG�Y��YHU\�LUUHJXODU���EHWZHHQ������DQG�������
7DEOH���VKRZV�WKDW�PXQLFLSDOLWLHV�ZLWKLQ�WKH�ODUJHVW�SRSXODWLRQ�UDQJH�VL]H�KDYH�LUUHJXODU�RU�YHU\�
LUUHJXODU� XUEDQ� SHULPHWHUV�� HYHQ� WKRXJK� LW� LV� REVHUYHG� XQH[SHFWHGO\� VPDOO� PXQLFLSDOLWLHV�
FODVVLILHG�LQ�WKLV�YHU\�VDPH�FDWHJRU\��0RVW�SDUW�RI�WKH�VPDOOHU�PXQLFLSDOLWLHV�DUH�HTXDOO\�SODFHG�
ZLWKLQ�WKH�RWKHU�IRXU�LUUHJXODULW\�UDQJH�VL]HV��
�

7DEOH����1XPEHU�RI�XUEDQ�SHULPHWHUV�FODVVLILHG�E\�LUUHJXODULW\�VKDSH�GHJUHH�DQG�SRSXODWLRQ�VL]HV�
85%$1�

3238/7$7,21�
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727$/� ��� ��� ���� ��� ��� ����
6RXUFH��6('8�3$5$1$&,'$'(�,QWHUDWLYR�������

�
8UEDQ�SHULPHWHU�LUUHJXODULW\�GHJUHH�PD\�EH�H[SODLQHG�E\�VHYHUDO�IDFWRUV��1RWZLWKVWDQGLQJ��WZR�
SUHYDLO�� L�� IHGHUDO� RU� VWDWH� URDGV� �DV� LQ� 3RQWD� *URVVD�� $UDXFDULD�� 6DR� -RVH� GRV� 3LQKDLV��
&DUDPEHL�PXQLFLSDOLWLHV���DQG�LL��ODQG�VXUIDFH�LUUHJXODULW\��DV�LQ�&HUUR�$]XO��7XQDV�GR�3DUDQD��
$OPLUDQWH�7DPDQGDUH�PXQLFLSDOLWLHV���
)LJXUH��� LOOXVWUDWHV� WKH� WZR�3DUDQD�XUEDQ�SHULPHWHU�H[WUHPH� LUUHJXODULW\�GHJUHHV��7KH�PRVW�
LUUHJXODU�RQH�LV�&HUUR�$]XO�XUEDQ�SHULPHWHU��ZKLFK�DGMXVWV�ERWK�WR�ODQG�VXUIDFH�LUUHJXODULW\�DQG�
D�IHGHUDO�URDG��7KHVH�WZR�DVSHFWV�OHDG�WR�WKH�OLQHDU�VKDSH�RI�&HUUR�$]XO�XUEDQ�ODQG�RFFXSDWLRQ��
LQ�QRUWK�VRXWK�GLUHFWLRQ��OLPLWLQJ�VWUHHW�QHWZRUN�FRQQHFWLRQV��DQG�WKH�IHGHUDO�URDG�SOD\V�WKH�UROH�
WR�OLQN�WKH�GLIIHUHQW�UHJLRQV�RI�WKH�FLW\��
�
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�
)LJXUH����7KH�PRVW�YHU\�LUUHJXODU�DQG�WKH�PRVW�UHJXODU�3DUDQD�XUEDQ�SHULPHWHU�VKDSHV�

6RXUFH��6('8�3$5$1$&,'$'(�,QWHUDWLYR�������

�

7KH�XUEDQ�SHULPHWHU�RI�6DQWR�$QWRQLR�GD�3ODWLQD�0XQLFLSDOLW\�LV�WKH�RSSRVLWH�FDVH��LWV�VKDSH�
LV�D�SHUIHFW�FLUFXPIHUHQFH��ZKLFK��LQ�WKHRU\��UHSUHVHQWV�SHUIHFW�JHRPHWULF�UHJXODULW\��LWV�VKDSH�
LUUHJXODULW\�GHJUHH�LV�]HUR���+RZHYHU��ZKHQ�FRPSDULQJ�WKH�XUEDQ�SHULPHWHU�DUHD�WR�WKH�DFWXDO�
RFFXSLHG�DUHD��LW�LV�REVHUYHG�WKDW�WKHUH�LV�QR�UHODWLRQVKLS�EHWZHHQ�WKHP��ZKLFK�VXJJHVWV�WKDW�
WKLV� XUEDQ� SHULPHWHU¶V� VKDSH� �DQG� RYHUVL]H�� VHHPV� WR� EH� D� SXUH� DEVWUDFWLRQ�� WRWDOO\�
GLVFRQQHFWHG�IURP�PXQLFLSDOLW\¶V�UHDOLW\��
�
��� &RQFOXVLRQ�
�
%UD]LOLDQ�OHJLVODWLRQ�DVVLJQV�WR�XUEDQ�SHULPHWHUV��WKURXJK�D�VSHFLILF�ODZ��WKH�WDVN�RI�GHOLPLWLQJ�
XUEDQ� VHWWOHPHQWV�� XUEDQ� H[SDQVLRQ� DUHDV� DQG� VSHFLILF� XUEDQL]DWLRQ� DUHDV�� IROORZLQJ� WKH�
&RPSUHKHQVLYH�3ODQ�JXLGHOLQHV��$FFRUGLQJ�WR�,%*(��XUEDQ�SHULPHWHU�LV�WKH�PRVW�XVHG�XUEDQ�
SODQQLQJ�WRRO�LQ�%UD]LO��2I�WKH�����3DUDQD�PXQLFLSDOLWLHV������KDYH��OHJDOO\��XUEDQ�SHULPHWHU��
1HYHUWKHOHVV��LWV�HIIHFWLYHQHVV�IRU�DUUDQJLQJ�DQG�FRQWUROOLQJ�XUEDQ�RFFXSDWLRQ�PD\�EH�SXW�LQWR�
TXHVWLRQ��7KLV�SDSHU�HYDOXDWHV�WKLV�TXHVWLRQLQJ�WKURXJK���VSDWLDO�PHWULFV��L��JURVV�GHPRJUDSKLF�
GHQVLW\�� LL�� RFFXSDWLRQ� UDWH�� LLL�� GLVSODFHPHQW� RI� LWV� FHQWURLG� IURP�FLW\� FHQWHU�� DQG� LY�� VKDSH�
LUUHJXODULW\�GHJUHH��
7KH�UHVXOWV�VKRZHG�WKDW�PRVW�RI�3DUDQD�XUEDQ�SHULPHWHUV�KDYH�YHU\�ORZ�JURVV�GHPRJUDSKLF�
GHQVLW\�OHYHOV��ZLWK�OHVV�WKDQ����SHRSOH�SHU�KHFWDUH��,Q�DGGLWLRQ��WKHUH�LV�QRQH�DPRQJ�3DUDQD�
PXQLFLSDOLWLHV� ZKRVH� XUEDQ� SHULPHWHU� JURVV� GHPRJUDSKLF� GHQVLW\� H[FHHGV� ��� SHRSOH� SHU�
KHFWDUH��DV�DQ�HYLGHQFH�RI�DQ�H[WHQVLYH�XUEDQ�ODQG�RFFXSDWLRQ�PRGHO��ZKLFK�WHQGV�WR�LQFUHDVH�
XUEDQ�FRVWV��
7KH� ORZ� XUEDQ� SHULPHWHU� JURVV� GHPRJUDSKLF� GHQVLWLHV� DUH� UHODWHG�� JHQHUDOO\�� WR� XUEDQ�
SHULPHWHU� RYHUVL]H� FRPSDUHG� WR� LWV� DFWXDO� XUEDQ�RFFXSLHG� DUHD�� ,Q� DYHUDJH��3DUDQD�XUEDQ�
SHULPHWHUV�DUH�RFFXSLHG�E\�VOLJKWO\�PRUH� WKDQ������&RQVLGHULQJ� WKDW�&RPSUHKHQVLYH�3ODQ��
LQFOXGLQJ�WKH�XUEDQ�SHULPHWHU��VKRXOG�EH�XSGDWHG��DW�PRVW��HYHU\����\HDUV��WKH�XUEDQ�SHULPHWHU�
SRO\JRQV�FDQ�EH�FRQVLGHUHG�ODUJH�HQRXJK�WR�FRPSULVH�XUEDQ�JURZWK�GXULQJ�WKLV�SHULRG��
8UEDQ�SHULPHWHU�RYHUVL]H�SXWV�DW� ULVN�XUEDQ�RFFXSDWLRQ�FRQWURO�� VLQFH� LW� FRQWULEXWHV� WR� OHVV�
GHQVH� DQG�PRUH� IUDJPHQWHG� XUEDQ� RFFXSDWLRQ�� ,Q� DGGLWLRQ�� LW� DOVR� KDPSHUV� LWV� RFFXSDWLRQ�
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DUUDQJHPHQW�DV�VKRZQ�ERWK�E\�XUEDQ�SHULPHWHU�FHQWURLG�GLVSODFHPHQW�IURP�FLW\�FHQWHU�DQG�
VKDSH�LUUHJXODULW\�GHJUHH��
,Q�JHQHUDO��ODUJHU�PXQLFLSDOLWLHV�SUHVHQW�JUHDWHU�GLVWDQFHV�EHWZHHQ�XUEDQ�SHULPHWHU�FHQWURLG�
DQG�FLW\�FHQWHU��)XUWKHUPRUH�� WKRVH�PXQLFLSDOLWLHV� WKDW�FRPSULVH�FRQXUEDWLRQ�DUHDV�� ORFDWHG�
DORQJ�LQWHUQDWLRQDO�ERXQGDULHV��VHDFRDVW�RU�ED\V�VKRZ�VLJQLILFDQW�GLVWDQFHV�DV�ZHOO��,Q�VXFK�
FDVHV�� XUEDQ� JURZWK� ZLWKLQ� XUEDQ� SHULPHWHU� WHQGV� WR� LQWHQVLI\� WKHVH� GLVWDQFHV�� LQFUHDVLQJ�
XUEDQ�FRPPXWLQJ�LQ�QXPEHU�DQG�LQ�H[WHQW�WR�DFFHVV�XUEDQ�LQIUDVWUXFWXUH��IDFLOLWLHV�DQG�VHUYLFHV�
FRQFHQWUDWHG�LQ�WKH�FLW\�FHQWHU��
7KH�HYDOXDWLRQ�RI�XUEDQ�SHULPHWHU�SRO\JRQ�VKDSHV�DOVR�VKRZV�WKDW�WKH�VPDOOHU�PXQLFLSDOLWLHV�
FRQFHQWUDWH�PRVW�RI�UHJXODU�RU�YHU\�VOLJKWO\�LUUHJXODU�SRO\JRQV��ZKLFK�WHQG�WR�D�FLUFXPIHUHQFH��
0RVW� RI� 3DUDQD� XUEDQ� SHULPHWHU� SRO\JRQV� DUH� VOLJKWO\� LUUHJXODU� RU� LUUHJXODU�� GXH�PDLQO\� WR�
VXUIDFH�ODQG�LUUHJXODULW\�DQG�XUEDQ�JURZWK�DORQJ�IHGHUDO�RU�VWDWH�URDGV��7KH�XUEDQ�SHULPHWHU�
LUUHJXODU� VKDSH�� LI� IROORZHG� E\� XUEDQ� RFFXSDWLRQ�� WHQGV� WR� OLPLW� XUEDQ� FRQQHFWLRQV� DQG� WR�
LQFUHDVH�GLVWDQFHV�EHWZHHQ�WKH�YDULRXV�FLW\�UHJLRQV��
3DUDQD�PXQLFLSDOLWLHV�XUEDQ�RFFXSDWLRQ�SDWWHUQ��EDVHG�RQ�ERWK�ORZ�GHPRJUDSKLF�GHQVLW\�DQG�
ORZ�VSDWLDO�FRQFHQWUDWLRQ�OHYHOV��UHGXFHV�PXQLFLSDO�PDQDJHPHQW�SHUIRUPDQFH�WRZDUGV�XUEDQ�
LQIUDVWUXFWXUH��IDFLOLWLHV�DQG�VHUYLFHV�RIIHU��DGG�WR�ORFDO�JRYHUQPHQW�SRRU�WHFKQLFDO�DQG�ILQDQFLDO�
FDSDFLWLHV��,QFUHDVLQJ�GLVWDQFHV�WR�RYHUFRPH�LQ�RUGHU�WR�DWWHQG�FLWL]HQ¶V�GHPDQGV��ULVHV�SXEOLF�
DQG�SULYDWH�XUEDQ�FRVWV��DQG�PDNH�FLWLHV�SURJUHVVLYHO\�PRUH�DQG�PRUH�XQVXVWDLQDEOH��
,W�LV�SRVVLEOH�WR�DVVHUW�WKDW��LQ�3DUDQD��WKH�DQQXOPHQW�RI�XUEDQ�SHULPHWHU�DV�DQ�XUEDQ�WHFKQLFDO�
WRRO� PD\� EH� GXH� WR� OHJLVODWRUV� DQG� SXEOLF� PDQDJHUV¶� SROLWLFDO� FOLHQWHOLVP� DQG� WR� ORFDO�
DGPLQLVWUDWLRQ� VWDII� LQVWLWXWLRQDO� ZHDNQHVV�� %HVLGHV� WKDW�� WKLV� PD\� DOVR� EH� DQ� RXWFRPH� RI�
%UD]LOLDQ� FXOWXUH�� HVSHFLDOO\� LQ� FRXQWU\VLGH� FLWLHV�� WKDW� DVVRFLDWHV� XUEDQ� TXDOLW\� RI� OLIH� WR�
KRUL]RQWDO� DQG� ZLGHVSUHDG� RFFXSDWLRQ�� EDVHG� RQ� ODUJH� SDUFHOV� DQG� VLQJOH�IDPLO\� KRXVLQJ��
DLPLQJ�WR�UHSOLFDWH�FRXQWU\VLGH�OLIHVW\OH�LQWR�XUEDQ�DUHDV��:LWKRXW�FKDQJLQJ�WKLV�SDUDGLJP��DQ\�
XUEDQ�WHFKQLFDO�WRRO�DLPLQJ�WR�FRQWURO�XUEDQ�VSUDZO�WHQGV�WR�EH�DQQXOOHG��
�
5HIHUHQFHV�
�

%DOO��0LFKDHO��&LJGHP��0HOHN��7D\ORU��(OL]DEHWK�	�:RRG��*DYLQ��������³8UEDQ�JURZWK�
ERXQGDULHV�DQG�WKHLU�LPSDFW�RQ�ODQG�SULFHV´��(QYLURQPHQW�DQG�3ODQQLQJ�$��9RO�����������
������
�
%HQJVWRQ��'DYLG�	�<RXQ��<HR�&KDQJ��������³8UEDQ�FRQWDLQPHQW�SROLFLHV�DQG�WKH�SURWHFWLRQ�
RI�QDWXUDO�DUHDV��WKH�FDVH�RI�6HRXO�V�*UHHQEHOW´��(FRORJ\�DQG�6RFLHW\��9RO������1R�����
�
%RXVVDXZ��.REH��$OODHUW��*HRUJHV�	�:LWOR[��)UDQN��������³&RORXULQJ�LQVLGH�ZKDW�OLQHV"�
,QWHUIHUHQFH�RI�WKH�XUEDQ�JURZWK�ERXQGDU\�DQG�WKH�SROLWLFDO±DGPLQLVWUDWLYH�ERUGHU�RI�
%UXVVHOV´��(XURSHDQ�3ODQQLQJ�6WXGLHV��9RO������1R�����������������
�
%UDJD��5REHUWR��������³$YDOLDomR�GD�VXVWHQWDELOLGDGH�GD�H[SDQVmR�GR�SHUtPHWUR�XUEDQR�GD�
FLGDGH�GH�3LUDFLFDED�±�63�SRU�PHLR�GH�LQGLFDGRUHV�GD�IRUPD�XUEDQD´��*HRJUDILD��(QVLQR�	�
3HVTXLVD��9RO������1R������������
�
%UXQGWODQG��*UR��������1RVVR�IXWXUR�FRPXP��5LR�GH�-DQHLUR��)*9��
�
,%*(��������3HUILO�GRV�PXQLFtSLRV�EUDVLOHLURV��������5LR�GH�-DQHLUR��,%*(��������
�
-XQ�� 0\XQJ�-LQ� ������� ³7KH� HIIHFWV� RI� 3RUWODQG¶V� 8UEDQ� *RUZWK� %RXQGDU\� RQ� 8UEDQ�
'HYHORSPHQW�3DWWHUQV�DQG�&RPPXWLQJ´��8UEDQ�6WXGLHV��9RO������1R����������������
�
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0LOGQHU��*HUDUG�� 'XHNHU�� .HQQHWK� 	�5XIROR�� $QWKRQ\� ������� ³,PSDFW� RI� WKH�8UEDQ�*URZWK�
%RXQGDU\� RQ� 0HWURSROLWDQ� +RXVLQJ� 0DUNHWV´�� &HQWHU� IRU� 8UEDQ� 6WXGLHV� 3XEOLFDWLRQV� DQG�
5HSRUWV��3RUWODQG�6WDWH�8QLYHUVLW\��1R������
�
81�+$%,7$7��������$�QHZ�VWUDWHJ\�RI�VXVWDLQDEOH�QHLJKERXUKRRG�SODQQLQJ��)LYH�3ULQFLSOHV��
$YDLODEOH�DW��KWWSV���XQKDELWDW�RUJ�ZS�FRQWHQW�XSORDGV�����������3ULQFLSOHVBZHE�SGI�
�$FFHVVHG����-XQH��������
�
6DQWRUR��3DXOD��������³3HUtPHWUR�XUEDQR�IOH[tYHO��XUEDQL]DomR�VRE�GHPDQGD�H�LQFRPSOHWD��R�
SDSHO�GR�(VWDGR�IUHQWH�DR�GHVDILR�GR�SODQHMDPHQWR�GD�H[SDQVmR�XUEDQD´��5HYLVWD�%UDVLOHLUD�
GH�(VWXGRV�8UEDQRV�H�5HJLRQDLV��9RO������1R������0DLR���
�
6FKLUEHU��0LFKDHO��������³&LWLHV�FRYHU�PRUH�RI�(DUWK�WKDQ�UHDOL]HG´��/LYH�6FLHQFH��0DUFK���WK�
>2QOLQH@�� $YDLODEOH� IURP�� KWWSV���ZZZ�OLYHVFLHQFH�FRP������FLWLHV�FRYHU�HDUWK�UHDOL]HG�KWPO�
>$FFHVVHG���-XQH�����@��
�
6LOYD��*HRYDQ\��6LOYD��6DPLUD�	�1RPH��&DUORV��������³'HQVLGDGH��GLVSHUVmR�H�IRUPD�XUEDQD��
GLPHQV}HV�H�OLPLWHV�GD�VXVWHQWDELOLGDGH�KDELWDFLRQDO´��9LWUXYLXV��1R�������)HYHUHLUR���
�
:HLW]��-HUU\�	�0RRUH��7HUU\��������³'HYHORSPHQW�LQVLGH�8UEDQ�*URZWK�%RXQGDULHV��2UHJRQ�V�
HPSLULFDO�HYLGHQFH�RI�FRQWLJXRXV�XUEDQ�IRUP´��-RXUQDO�RI�WKH�$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ��
9RO������1R��������������
�
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1LNRODHY��$UWHP� Street design in cold climate ��WK�,62&$53�&RQJUHVV�������
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Development of recommendations on the planning structure and 

street design in the cities with cold climate  
 

$UWHP�1,.2/$(9��6HUJHL�.8',129�
,QVWLWXWH�IRU�'HVLJQ�DQG�8UEDQ�6WXGLHV��,702�8QLYHUVLW\��5XVVLD�

Abstract 
8UEDQ�VHWWOHPHQWV�ORFDWHG�LQ�FROG�UHJLRQV�KDYH�WKHLU�RZQ�VSHFLILF�IHDWXUHV�UHODWHG�WR�FOLPDWLF�
FRQGLWLRQV��:LQWHU��ZKLFK�FDQ�ODVW�IRU�VHYHUDO�PRQWKV�D�\HDU��DIIHFWV�WKH�GDLO\�OLIH�RI�WKH�
SRSXODWLRQ��3UHFLSLWDWLRQ�LQ�WKH�IRUP�RI�VQRZ��ORZ�DLU�WHPSHUDWXUH��VKRUW�GD\OLJKW�KRXUV��VWURQJ�
ZLQG��LFH�±�DOO�WKHVH�FOLPDWLF�IHDWXUHV�DFFRPSDQ\�WKH�DFWLYLWLHV�RI�SHRSOH�LQ�FLWLHV�ZLWK�VXFK�
FOLPDWHV�DQG�IRUP�WKHLU�KDELWV��7KXV��WKHVH�IHDWXUHV�FRPSHO�XUEDQ�SODQQHUV�WR�VHHN�VROXWLRQV�
WKDW�PHHW�WKH�QHHGV�RI�SHRSOH�OLYLQJ�LQ�FROG�FOLPDWHV��,Q�5XVVLD��WKH�FOLPDWH��QDPHO\��WKH�
SUHVHQFH�RI�D�ORQJ�DQG�FROG�ZLQWHU��VWURQJ�ZLQG�DQG�LQVRODWLRQ�LQVXIILFLHQF\��LV�DOPRVW�QHYHU�
WDNHQ�LQWR�DFFRXQW�ZKHQ�GHVLJQLQJ�RU�LPSURYLQJ�WHUULWRULHV��$V�D�UHVXOW��VWUHHWV�DUH�XQVXLWDEOH�
IRU�D�FRPIRUWDEOH�FLW\�OLIH�LQ�ZLQWHU��
,Q�WKLV�SDSHU��WKH�SUREOHP�RI�LPSHUIHFWLRQ�RI�5XVVLDQ�FLW\�SODQQLQJ�VWDQGDUGV�LQ�WKH�ILHOG�RI�
VSDFH�PDQDJHPHQW�DQG�SODQWLQJ�LV�FRQVLGHUHG��7KH�SXUSRVH�RI�WKLV�SDSHU�LV�WR�DQDO\]H�WKH�
5XVVLDQ�DQG�IRUHLJQ�VWDQGDUGV�IRU�FLW\�GHVLJQ�LQ�FROG�FOLPDWHV��7KH�UHSRUW�FRQWDLQV�WKH�UHVXOWV�
RI�DQ�DQDO\VLV�RI�5XVVLDQ�UHJXODWRU\�GRFXPHQWV�LQ�WKH�ILHOG�RI�VWUHHW�GHVLJQ��WKH�UHVXOWV�RI�D�
FRPSDULVRQ�RI�WKHVH�GRFXPHQWV�ZLWK�GRFXPHQWV�IURP�)LQODQG��&DQDGD��DQG�WKH�86$��D�OLVW�
RI�UHFRPPHQGDWLRQV�IRU�DGGLQJ�QHZ�DQG�LPSURYLQJ�H[LVWLQJ�DVSHFWV�RI�VWUHHW�GHVLJQ�LQ�
5XVVLDQ�UHJXODWRU\�GRFXPHQWV��

1. Introduction 
&UHDWLQJ�DQ�XUEDQ�HQYLURQPHQW�LQ�ZKLFK�LW�ZRXOG�EH�FRPIRUWDEOH�WR�EH�RXWVLGH�DW�DQ\�WLPH�RI�
WKH�\HDU�LV�DQ�LPSRUWDQW��\HW�FKDOOHQJLQJ�WDVN��7KLV�LV�HVSHFLDOO\�WUXH�IRU�FLWLHV�ORFDWHG�LQ�
DUHDV�ZLWK�FROG�FOLPDWHV��7KH�PRUH�WLPH�SHRSOH�VSHQG�LQ�WKH�RSHQ�DLU��WKH�EHWWHU�LW�LQIOXHQFHV�
WKHLU�PHQWDO�KHDOWK��%H\HU��6]DER�DQG�1DWWLQJHU���������$FWLYH�VWUHHW�OLIH�KHOSV�UHVLGHQWV�
EXLOG�QHZ�VRFLDO�WLHV��ZKLOH�WKH�FLW\�HFRQRP\�WKULYHV�RQ�WD[HV�FROOHFWHG�IURP�VPDOO�EXVLQHVVHV�
DQG�ULVLQJ�UHDO�HVWDWH�SULFHV��/HH���������0RUHRYHU��UHJXODU�SK\VLFDO�DFWLYLW\��LQFOXGLQJ�ZDONV��
SRVLWLYHO\�DIIHFWV�KHDOWK��UHGXFLQJ�WKH�ULVN�RI�GHYHORSLQJ�D�QXPEHU�RI�GLVHDVHV��:LQWHU�LV�
DFFRPSDQLHG�E\�KHDY\�VQRZIDOOV��VKRUW�GD\OLJKW�KRXUV�DQG�ORQJ�SHULRGV�ZLWK�WHPSHUDWXUHV�
EHORZ���GHJUHHV�&HOVLXV��6HYHUH�FOLPDWH�LQ�VXFK�SHULRGV�FDQ�VLJQLILFDQWO\�OLPLW�RXWGRRU�
DFWLYLW\�DQG�DIIHFW�WKH�DYDLODELOLW\�RI�WKH�XUEDQ�HQYLURQPHQW��3HRSOH�VSHQG�PRVW�RI�WKHLU�OLYHV�
LQGRRUV��ZKLFK�PDNHV�VWUHHWV�OLIHOHVV��,Q�DGGLWLRQ��XUEDQ�WUDQVSRUW�LV�OLPLWHG�WR�WKH�XVH�RI�
PRWRU�WUDFWLRQ��DQG�D�ODUJH�DPRXQW�RI�VQRZ�FUHDWHV�QXPHURXV�SUREOHPV�LQ�HQVXULQJ�
SHGHVWULDQ�PRWLRQ�VDIHW\�DQG�URDG�PDLQWHQDQFH��2Q�WKH�RWKHU�KDQG��D�SURORQJHG�ZLQWHU�LQ�
FROG�UHJLRQV�SURYLGHV�D�QXPEHU�RI�RSSRUWXQLWLHV�IRU�RUJDQL]LQJ�OHLVXUH�DFWLYLWLHV��IRU�H[DPSOH��
KROGLQJ�ZLQWHU�IHVWLYDOV��GHYHORSLQJ�ZLQWHU�VSRUWV�RU�RWKHU�DFWLYLWLHV�UHODWHG�WR�VQRZ��7KHVH�
EHQHILWV�FDQ�EH�XVHG�LQ�FLWLHV�RI�VXEDUFWLF�DUHDV�WR�RIIHU�UHVLGHQWV�D�VSHFLDO�FDWHJRU\�RI�
HQWHUWDLQPHQW�QRW�W\SLFDO�IRU�FLWLHV�LQ�WHPSHUDWH�UHJLRQV���
1HYHUWKHOHVV��LQ�WKH�QRUWKHUQ�ODWLWXGHV�LW�LV�TXLWH�GLIILFXOW�WR�PDNH�LW�FRPIRUWDEOH�WR�VWD\�
RXWVLGH�±�LQ�ZLQWHU�SHRSOH�FDQ�VSHQG��������RI�WKHLU�WLPH�LQGRRUV��3UHVVPDQ�DQG�=HSLF��
�������,Q�WKLV�UHJDUG��LW�LV�LPSRUWDQW�WR�PDNH�HIIRUWV�WR�LPSURYH�WKH�DVSHFWV�RI�XUEDQ�SODQQLQJ�
DQG�VSDFH�PDQDJHPHQW�ZKLFK�ZLOO�PDNH�LW�FRPIRUWDEOH�IRU�SHRSOH�WR�VWD\�RXWGRRUV�HYHQ�LQ�
ZLQWHU��QDPHO\��WR�ZDON��RUJDQL]H�OHLVXUH��FRPPXQLFDWH��DQG�YLVLW�YDULRXV�IDFLOLWLHV��,W�LV�
QHFHVVDU\�WR�HIIHFWLYHO\�XVH�NQRZOHGJH�RQ�WKH�XUEDQ�FOLPDWH�LQ�WKH�ILHOG�RI�VWUHHW�GHVLJQ�DQG�
LPSURYHPHQW��
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,Q�5XVVLD��VWUHHW�GHVLJQ�DQG�LPSURYHPHQW�LV�UHJXODWHG�E\�IHGHUDO�DQG�ORFDO�JXLGHOLQHV�ZKLFK�
ZHUH�GHYHORSHG�EDFN�LQ�WKH�����V�DQG�ZHUH�FDOOHG�%XLOGLQJ�1RUPV�DQG�5XOHV��5XVVLDQ�
³61L3´���8SGDWHG�UHYLVLRQV�RI�61L3�ZHUH�FDOOHG�&RGHV�RI�5XOHV��5XVVLDQ�³63´���KRZHYHU��
WKHLU�FRQWHQW�UHPDLQHG�SUDFWLFDOO\�XQFKDQJHG��$QDO\VLV�RI�H[LVWLQJ�5XVVLDQ�FLW\�SODQQLQJ�
VWDQGDUGV�VKRZHG�WKDW�WKH\�FRYHU�LPSURYHPHQW�VXSHUILFLDOO\��VRPH�RI�WKH�DVSHFWV�FRQVLGHUHG�
DUH�QRW�UHODWHG�WR�HDFK�RWKHU�DQG�GR�QRW�SURYLGH�DQ�LQWHJUDWHG�DSSURDFK�WR�VSDFH�
PDQDJHPHQW��PDQ\�UXOHV�DQG�UHFRPPHQGDWLRQV�GR�QRW�WDNH�LQWR�DFFRXQW�WKH�FOLPDWLF�
FKDUDFWHULVWLFV�RI�WKH�DUHD��$W�WKH�VDPH�WLPH��PRUH�WKDQ�����RI�WKH�WHUULWRU\�RI�5XVVLD�LV�LQ�
WKH�SHUPDIURVW�UHJLRQ��DQG�WKH�DYHUDJH�DQQXDO�DLU�WHPSHUDWXUH�LQ�WKH�FRXQWU\�LV�������ɋ��)RU�
H[DPSOH��LQ�WKH�HDVWHUQ�SDUW�RI�WKH�6DNKD�5HSXEOLF��VXEDUFWLF�FOLPDWH�]RQH���LQ�&KRNXUGDNK��
WKH�WHPSHUDWXUH�LV�EHORZ���GHJUHHV�IRU�PRUH�WKDQ�KDOI�RI�WKH�\HDU��$W�������RI�5XVVLD
V�DUHD��
DYHUDJH�WHPSHUDWXUH�RI�WKH�FROGHVW�PRQWK�RI�WKH�\HDU�LV�EHORZ�í����&��DQG�DW�����RI�
5XVVLD
V�DUHD�DYHUDJH�WHPSHUDWXUH�RI�WKH�FROGHVW�PRQWK�RI�WKH�\HDU�LV�EHORZ�í����&��,Q�
PDQ\�FLWLHV��DYHUDJH�WHPSHUDWXUH�LQ�ZLQWHU�LV�QRW�ORZHU�WKDQ�í����&��IRU�H[DPSOH�LQ�%HOJRURG�
�í�����&���9HOLN\�1RYJRURG��í�����&���9RORJGD��í�����&���.LURY��í������&���2UHQEXUJ�
�í������&���6PROHQVN��í�����&���7KXV��LPSURYHPHQW�RI�PDQ\�5XVVLDQ�FLWLHV�QHHGV�WR�WDNH�
LQWR�DFFRXQW�WKH�SHFXOLDULWLHV�RI�WKH�FROG�FOLPDWH���
7KH�PDLQ�SXUSRVH�RI�WKLV�ZRUN�LV�WR�FRPSDUH�5XVVLDQ�DQG�IRUHLJQ�JXLGHOLQHV�DQG�UHJXODWLRQV�
RQ�VSDFH�PDQDJHPHQW�DQG�LPSURYHPHQW�LQ�FLWLHV��&RPSDUDWLYH�DQDO\VLV�ZLOO�LGHQWLI\�JDSV�LQ�
5XVVLDQ�UHJXODWLRQV�DQG��LQ�IXWXUH��KHOS�GHYHORS�VSHFLILF�DPHQGPHQWV�WR�FLW\�SODQQLQJ�
OHJLVODWLRQ�EDVHG�RQ�UHOHYDQW�H[SHULHQFH�RI�RWKHU�FRXQWULHV�ZLWK�D�VLPLODU�FOLPDWH��

2. Scientific background for urban planning and improvement in cold climates 
,QWHUQDWLRQDO�VFLHQWLILF�FRPPXQLW\�KDV�SDLG�DWWHQWLRQ�WR�XUEDQ�GHVLJQ�LVVXHV�FRQVLGHULQJ�
QDWXUDO�DQG�FOLPDWLF�FRQGLWLRQV�VLQFH�WKH�����V��)RU�H[DPSOH��1��3UHVVPDQ�DQG�;��=HSLF�LQ�
WKHLU�ZRUN��3ODQQLQJ�LQ�&ROG�&OLPDWHV��$�&ULWLFDO�2YHUYLHZ�RI�&DQDGLDQ�6HWWOHPHQW�3DWWHUQV�
DQG�3ROLFLHV��DWWHPSW�WR�LGHQWLI\�D�UDQJH�RI�SUREOHPV�UHODWHG�WR�WKH�ZLQWHU�VHDVRQ�LQ�WKH�XUEDQ�
HQYLURQPHQW���������7KH�PDLQ�JRDO�RI�WKH�ZRUN�ZDV�WR�GHYHORS�VWUDWHJLF�DSSURDFKHV�WKDW�
ZRXOG�EH�DEOH�WR�PLQLPL]H�WKH�FRQVHTXHQFHV�RI�WKH�ZLQWHU�VHDVRQ�IRU�SHRSOH�DQG�XUEDQ�OLIH�
LQ�&DQDGD��3URIHVVRU�,��(OLDVVRQ�LQ�KHU�DUWLFOH��7KH�XVH�RI�FOLPDWH�NQRZOHGJH�LQ�XUEDQ�
SODQQLQJ��FDPH�WR�WKH�FRQFOXVLRQ�WKDW��LQ�VSLWH�RI�WKH�DYDLODELOLW\�RI�LQIRUPDWLRQ�RQ�WKH�ORFDO�
FOLPDWH�IRU�XUEDQ�SODQQLQJ��LQ�PRVW�FDVHV�WKLV�GDWD�LV�QRW�RUJDQL]HG�DQG�DFWXDOO\�VWD\V�
XQLQYROYHG�LQ�FLW\�SODQQLQJ����������
,Q�WKH���VW�FHQWXU\��WKDQNV�WR�WKH�VSUHDG�RI�WKH�,QWHUQHW��WKH�QXPEHU�RI�DYDLODEOH�SXEOLFDWLRQV�
RQ�SUREOHPV�RI�XUEDQ�SODQQLQJ�LQ�DUHDV�ZLWK�FROG�FOLPDWHV�LQFUHDVHG��6WXGLHV�EHJDQ�WR�EH�
SXEOLVKHG�RQ�FLWLHV�DQG�FRXQWULHV�WKDW�KDG�SUHYLRXVO\�SDLG�QR�DWWHQWLRQ�WR�FOLPDWLF�
FKDUDFWHULVWLFV�LQ�XUEDQ�SODQQLQJ��)RU�H[DPSOH��WKH�DUWLFOH��&OLPDWH�6HQVLWLYH�8UEDQ�'HVLJQ�LQ�
&ROG�&OLPDWH�=RQH��7KH�&LW\�RI�(U]XUXP��7XUNH\��SUHVHQWV�WKH�UHVXOWV�RI�D�VWXG\�RI�
DGDSWDELOLW\�RI�XUEDQ�HQYLURQPHQW�FRPSRQHQWV�LQ�WKH�7XUNLVK�FLW\�RI�(U]XUXP��VWUHHW�
RULHQWDWLRQ��W\SRORJ\�RI�EXLOGLQJ��SODQWLQJ��LPSURYHPHQW��HWF���WR�FROG�FOLPDWH�FRQGLWLRQV��
$FFRUGLQJ�WR�WKH�UHVXOWV�RI�WKH�VWXG\��WKH�DXWKRU�VWDWHV�D�VHW�RI�GHFLVLRQV�DQG�
UHFRPPHQGDWLRQV�WKDW��LI�WKH\�DUH�WDNHQ�LQWR�DFFRXQW�LQ�FLW\�SODQQLQJ�SURFHVVHV��FDQ�DIIHFW�
WKH�DGDSWDELOLW\�RI�VWUHHWV�WR�WKH�ZLQWHU�VHDVRQ��'XUVXQ���������,Q�DGGLWLRQ�WR�H[SDQGLQJ�WKH�
JHRJUDSK\�RI�UHVHDUFK�REMHFWV�RQ�WKLV�WRSLF��UHVHDUFK�ZRUNV�HPHUJH�RQ�VSHFLILF�HOHPHQWV�RI�
XUEDQ�HQYLURQPHQW�DQG�WKHLU�DGDSWDWLRQ�WR�WKH�FROG�FOLPDWH��,Q��8UEDQ�'UDLQDJH�,Q�6SHFLILF�
&OLPDWHV���&��0DNVLPRYLF�DQDO\]HV�DQG�FODVVLILHV�WKH�SUREOHPV�RI�GHVLJQ�DQG�RSHUDWLRQ�RI�
GUDLQDJH�V\VWHPV�LQ�D�FROG�FOLPDWH�LQ�WKH�FDVH�RI�6FDQGLQDYLD���������$PRQJ�PRGHUQ�
VWXGLHV�RQ�SUREOHPV�RI�XUEDQ�SODQQLQJ�LQ�FROG�UHJLRQV��ZH�FDQ�PHQWLRQ�WKH�ZRUN�RI�6DHHG�
(EUDKLPDEDGL�RQ�FRQVLGHULQJ�FOLPDWLF�IDFWRUV�LQ�XUEDQ�GHVLJQ���������(VVL�2LNDULQHQ
V�
DQDO\VLV�RI�FRQFHSWV�LQ�WKH�DSSURDFK�WR�FOLPDWH�DZDUH�XUEDQ�SODQQLQJ�DQG�GHVLJQ�LQ�WKH�
QRUWKHUQ�FOLPDWH�LV�DOVR�QRWHZRUWK\���������3HWHU�%RVVHOPDQQ��(GZDUG�$UHQV��.ODXV�'XQNHU�
	�5REHUW�:ULJKW�VWXGLHG�WKH�LPSDFW�RI�WKH�FXUUHQW�OD\RXW�RI�7RURQWR�RQ�WKH�PDQLIHVWDWLRQ�RI�
ZHDWKHU�IDFWRUV���������3DWULFN�-��&ROHPDQ�LQ��3HGHVWULDQ�PRELOLW\�LQ�ZLQWHU��H[SORUHG�WKH�
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SUREOHP�RI�SHGHVWULDQ�DFWLYLW\�LQ�WKH�ZLQWHU�SHULRG�DQG�FRQVLGHUHG�D�QXPEHU�RI�DSSURDFKHV�
DQG�VROXWLRQV�IRU�VWLPXODWLQJ�ZDONLQJ�LQ�WKH�FROG�VHDVRQ���������
,Q�5XVVLD��WKH�SUREOHP�RI�FOLPDWH�DZDUH�XUEDQ�LPSURYHPHQW�KDV�QRW�EHHQ�VWXGLHG��LQ�
FRQWUDVW�WR�FRQVWUXFWLRQ�LVVXHV�LQ�FROG�FOLPDWHV��DV�HYLGHQFHG�E\�D�VPDOO�QXPEHU�RI�VWXGLHV�
RQ�WKLV�WRSLF��)RU�H[DPSOH��$��.ORFKNR��3K'��LQ��7KH�,PSDFW�RI�&OLPDWH�&KDQJH�RQ�
$UFKLWHFWXUDO�8UEDQ�'HVLJQ�DQG�5HJXODWLRQ��IRFXVHV�RQ�WKH�QHHG�IRU�IXUWKHU�DQDO\VLV�DQG�
UHYLVLRQ�RI�EXLOGLQJ�QRUPV�DQG�VWDQGDUGV��WDNLQJ�LQWR�DFFRXQW�WKH�FOLPDWH�LQ�0RVFRZ���������
$QRWKHU�ZRUN�WKDW�FDQ�EH�PHQWLRQHG�KHUH�LV��6SHFLILFV�RI�'HVLJQ�DQG�&RQVWUXFWLRQ�RI�/RZ�
5LVH�%XLOGLQJV�LQ�WKH�$UFWLF���ZKHUH�3URIHVVRU�<X��9DUIRORPHHY�FRPSLOHV�D�OLVW�RI�FKDQJHV�
UHFRPPHQGHG�IRU�LQFOXVLRQ�LQ�63��������������LQ�RUGHU�WR�LPSURYH�FXUUHQW�OHJLVODWLRQ�LQ�WKH�
VSKHUH�RI�XUEDQ�SODQQLQJ���������+LV�FRQFOXVLRQV�DUH�EDVHG�RQ�WKH�UHVXOWV�RI�D����\HDU�VWXG\�
RI�FRQVWUXFWLRQ�DQG�RSHUDWLRQ�RI�ORZ�ULVH�EXLOGLQJV�LQ�WKH�$UFWLF�]RQH�RI�5XVVLD��
'HVSLWH�WKH�IDFW�WKDW�VFLHQWLILF�LQWHUHVW�LQ�WKH�SUREOHP�RI�XUEDQ�SODQQLQJ�LQ�FROG�FOLPDWHV�
FRQWLQXHV�WR�JURZ��DYDLODEOH�UHVHDUFK�LV�UDUHO\�XVHG�GLUHFWO\�LQ�XUEDQ�GHVLJQ�DQG�
LPSURYHPHQW��6FLHQWLILF�UHVHDUFK�LQ�WKLV�DUHD�LV�QRW�JLYHQ�GXH�DWWHQWLRQ��&LW\�DXWKRULWLHV�RIWHQ�
IDFH�D�QXPEHU�RI�OLPLWDWLRQV��ODFN�RI�NQRZOHGJH�DQG�WRROV��SROLWLFDO�SHFXOLDULWLHV��RWKHU�
SULRULWLHV�LQ�SODQQLQJ�SUDFWLFH��HFRQRPLF�VLWXDWLRQ��$Q�DQDO\VLV�RI�WKH�UHVHDUFK�EDFNJURXQG�RQ�
WKLV�LVVXH�VKRZHG�WKDW�PRVW�SXEOLFDWLRQV�DUH�DLPHG�DW�VWUXFWXULQJ�NQRZOHGJH�LQ�WKH�ILHOG�RI�
XUEDQ�SODQQLQJ�LQ�YLHZ�RI�FOLPDWLF�FKDUDFWHULVWLFV�LQ�RUGHU�WR�DSSO\�WKLV�NQRZOHGJH�LQ�IXWXUH�
SUDFWLFH��,Q�RWKHU�ZRUGV��VHWWLQJ�WKH�SULQFLSOHV�DQG�UXOHV�IRU�XUEDQ�GHVLJQ�LQ�FROG�UHJLRQV�
VKRXOG�VHUYH�DV�WKH�EDVLV�IRU�LPSURYLQJ�RIILFLDO�VWDQGDUGV�DQG�LQWURGXFLQJ�QHZ�VROXWLRQV�LQ�
WKH�ILHOG�RI�SODQQLQJ�DQG�LPSURYHPHQW��

3. International experience in urban planning in cold climates 
7KH�FOLPDWH�LQ�VRPH�UHJLRQV�RI�&DQDGD��86$��)LQODQG��DQG�5XVVLD�LV�VLPLODU��,Q�WKHVH�
FRXQWULHV�WKHUH�DUH�PDQ\�FLWLHV�ZLWK�ORQJ�DQG�FROG�ZLQWHUV��SOHQW\�RI�VQRZ�DQG�ZLQG��,Q�
5XVVLD�WKHVH�DUH�0XUPDQVN��<DNXWVN��6\NW\YNDU��LQ�WKH�86$�WKHVH�DUH�FLWLHV�RI�$ODVND��VXFK�
DV�$QFKRUDJH�DQG�-XQHDX��LQ�&DQDGD�±�(GPRQWRQ�DQG�)RUW�6W��-RKQ��LQ�)LQODQG�±�+HOVLQNL�
DQG�2XOX��7KH�OLVW�LV�QRW�OLPLWHG�WR�WKHVH�FLWLHV�RQO\��,Q�DQ\�RI�WKH�FRXQWULHV�XQGHU�
FRQVLGHUDWLRQ�WKHUH�DUH�VHWWOHPHQWV�ZLWK�DQ�DYHUDJH�ZLQWHU�WHPSHUDWXUH�IURP���GRZQ�WR�
í����ɋ��ZLWK�H[WUHPH�FROG��DQG�KHDY\�VQRZIDOO��7KXV��LW�LV�SHUPLVVLEOH�WR�FRQVLGHU�WKH�
H[SHULHQFH�RI�WKH�86$��&DQDGD�DQG�)LQODQG�ZKHQ�GHYHORSLQJ�UHFRPPHQGDWLRQV�IRU�
LPSURYHPHQW�RI�5XVVLDQ�VWDQGDUGV��%RUURZLQJ�H[SHULHQFH�ZLOO�PDNH�LW�SRVVLEOH�WR�DGDSW�
SURYHQ�SUDFWLFHV�DQG�VLPSOLI\�WKH�GHYHORSPHQW�RI�JXLGHOLQHV�IRU�5XVVLD��

3.1 Regulations for improvement in cold climates in the USA, Canada, and Finland 
(PPD�6DQERUQ�LQ�KHU�ZRUN�³,QWHJUDWLQJ�&OLPDWH�6HQVLWLYH�'HVLJQ�3ULQFLSOHV�LQ�0XQLFLSDO�
3URFHVVHV��$�&DVH�6WXG\�RI�(GPRQWRQ¶V�:LQWHU�3DWLRV´�YLHZV�WKH�GHYHORSPHQW�RI�FOLPDWH�
DZDUH�XUEDQ�SODQQLQJ�LQ�WKH�FRQWH[W�RI�&DQDGD���������6WDUWLQJ�IURP�WKH�����V��WKH�IRFXV�RI�
XUEDQ�SODQQLQJ�KDV�EHJXQ�WR�VKLIW�WRZDUGV�FOLPDWLF�FKDUDFWHULVWLFV��HFRORJ\�DQG�FXOWXUDO�
GLYHUVLW\��,PSURYHPHQW�RI�WKH�XUEDQ�HQYLURQPHQW�KDV�EHFRPH�DQ�LPSRUWDQW�DVSHFW�RI�FLW\�
SODQQLQJ�SROLF\�DW�WKH�ORFDO�OHYHO��9DULRXV�JXLGHOLQHV�DQG�UHFRPPHQGDWLRQV�IRFXVHG�RQ�WKH�
SUREOHP�RI�GHVLJQLQJ�DQ�HQYLURQPHQW�IRU�FLWLHV�ZLWK�FROG�FOLPDWHV�KDYH�EHJXQ�WR�DSSHDU��)RU�
H[DPSOH��D�VHW�RI�UHFRPPHQGDWLRQV�IRU�LPSURYHPHQW�WR�EH�XVHG�LQ�WKH�GHVLJQ�RI�XUEDQ�DUHDV�
KDV�EHHQ�GHYHORSHG�IRU�WKH�FLW\�RI�(GPRQWRQ��7KH�GRFXPHQW�FRYHUV�D�ZLGH�UDQJH�RI�DVSHFWV��
WKH�ORFDWLRQ�RI�EXLOGLQJV��WKH�OD\RXW�RI�WKH�VWUHHW�JULG��WKH�GHVLJQ�RI�IDFDGHV��FUHDWLRQ�RI�SXEOLF�
VSDFHV��DUUDQJHPHQW�RI�SXEOLF�WUDQVSRUW�VWRSV��SODQWLQJ��'HVSLWH�WKH�IDFW�WKDW�WKH�GRFXPHQW�LV�
QRW�DQ�RIILFLDO�JXLGH��WKH�UHFRPPHQGDWLRQV�FRQWDLQHG�LQ�LW�FDQ�EH�XVHG�WR�UHVROYH�YDULRXV�
LVVXHV�LQ�WKH�ILHOG�RI�XUEDQ�SODQQLQJ��
)RU�WKH�FLW\�RI�)RUW�6W��-RKQ��D�VHW�RI�UHFRPPHQGDWLRQV�IRU�GHVLJQLQJ�WKH�XUEDQ�HQYLURQPHQW�
KDV�DOVR�EHHQ�GHYHORSHG��7KH�GRFXPHQW�GHVFULEHV�VXFK�DVSHFWV�DV�WKH�XVH�RI�PDWHULDOV�DQG�
FRORUV��SODQWLQJ��LPSURYHPHQW�RI�SXEOLF�DUHDV��SDUNLQJ�SODQQLQJ��)RU�WKH�FLWLHV�RI�7KXQGHU�%D\�
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DQG�9DQFRXYHU��VLPLODU�JXLGHOLQHV�KDYH�EHHQ�GHYHORSHG��WKH�XVH�RI�ZKLFK�LV�UHFRPPHQGHG�
ZKHQ�GHVLJQLQJ�DQ�XUEDQ�HQYLURQPHQW�ZKHUH�WKH�FOLPDWLF�FKDUDFWHULVWLFV�DUH�RI�KLJK�SULRULW\��
$V�FDQ�EH�VHHQ�IURP�WKH�DERYH�DQDO\VLV�RI�VRXUFHV��LQ�&DQDGD�WKHUH�LV�YDVW�H[SHULHQFH�LQ�
VWXG\LQJ�WKH�SUREOHPV�RI�LPSURYHPHQW�LQ�FROG�FOLPDWHV��DV�ZHOO�DV�LQ�GHYHORSLQJ�VSHFLDO�
UHJXODWLRQV��
7KH�H[SHULHQFH�RI�WKH�86$�LQ�FOLPDWH�DZDUH�GHVLJQ�DQG�LPSURYHPHQW�LV�ZHOO�UHIOHFWHG�LQ�WKH�
GRFXPHQWV�UHJXODWLQJ�WKH�FLW\�SODQQLQJ�DFWLYLW\�LQ�$QFKRUDJH��$ODVND��)RU�H[DPSOH��LQ�WKH�
UHJXODWLRQV�IRU�VWUHHW�LPSURYHPHQW�DQG�ODQGVFDSH�GHVLJQ��DWWHQWLRQ�LV�SDLG�WR�JUHHQHU\�
SODQWLQJ��SODQW�VSHFLHV�VKRXOG�EH�VHOHFWHG�WDNLQJ�LQWR�DFFRXQW�WKH�FKDUDFWHULVWLFV�RI�WKH�
FOLPDWH�LQ�WKH�UHJLRQ��HYHUJUHHQ�SODQWV�WKDW�FDQ�UHOLHYH�WKH�ZLQWHU�ODQGVFDSH�DQG�RIIHU�
SURWHFWLRQ�IURP�WKH�ZLQG�DUH�UHFRPPHQGHG�IRU�XVH��LQ�ZLQWHU�LW�LV�UHFRPPHQGHG�WR�XVH�
IHQFHV�SURWHFWLQJ�WUHHV�DQG�VKUXEV�GXULQJ�PHFKDQL]HG�FOHDQLQJ�RI�WKH�VLWH��ZKHQ�SODQQLQJ�
WKH�WHUULWRULHV��SODQQHUV�KDYH�WR�SURYLGH�]RQHV�IRU�VWRULQJ�VQRZ�GXULQJ�ZLQWHU�FOHDQLQJ��LQ�
GRLQJ�WKLV��LW�LV�QHFHVVDU\�WR�ILQG�D�FRPSURPLVH�EHWZHHQ�WKH�FRQYHQLHQFH�RI�PRYHPHQW�IRU�
SHGHVWULDQV�DQG�FDUV�DQG�WKH�QHHG�WR�VWRUH�VQRZ��DOVR��SODQQHUV�DUH�UHTXLUHG�WR�SURYLGH�IRU�
SRVVLEOH�ZLQWHU�DFWLYLWLHV�WKDW�FDQ�EH�RUJDQL]HG�LQ�SRSXODU�DUHDV�RI�WKH�FLW\�±�WKHLU�VL]H�VKRXOG�
DOORZ�IRU�PDNLQJ�D�VNL�WUDFN�RU�EXLOGLQJ�DQ�LFH�ULQN��$V�WKH�86$�KDV�RQO\�D�VPDOO�QXPEHU�RI�
DUHDV�ZLWK�D�KDUVK�FOLPDWH��WKLV�FRXQWU\�KDV�OHVV�H[SHULHQFH�LQ�GHYHORSLQJ�FOLPDWH�DZDUH�
VWDQGDUGV�DQG�JXLGHOLQHV�WKDQ�&DQDGD��
,Q�+HOVLQNL��)LQODQG��VWUHHW�LPSURYHPHQW�LV�UHJXODWHG�E\�DQ�RIILFLDO�JXLGHOLQH��7KH�GRFXPHQW�
FRQWDLQV�LQVWUXFWLRQV�RQ�KRZ�WR�GHVLJQ��RUJDQL]H�DQG�PDLQWDLQ�VWUHHWV�WR�HQVXUH�D�KLJK�
TXDOLW\�XUEDQ�HQYLURQPHQW��+RZHYHU��ZLWK�UHJDUG�WR�FOLPDWH�DZDUH�LPSURYHPHQW��LW�RQO\�
VWDWHV�WKDW�RXWGRRU�IXUQLWXUH�VKRXOG�EH�ORFDWHG�VR�WKDW�WKH�DUHD�DURXQG�LW�FDQ�EH�PHFKDQLFDOO\�
FOHDQHG��7KH�UHPDLQLQJ�DVSHFWV�DUH�RQO\�FRYHUHG�VXSHUILFLDOO\��6LQFH�UHJXODWLRQV�DQG�RIILFLDO�
GRFXPHQWV�LQ�)LQODQG�DUH�ZULWWHQ�LQ�)LQQLVK��LW�SUHYHQWHG�XV�IURP�DQDO\]LQJ�WKH�H[SHULHQFH�RI�
)LQODQG�LQ�FOLPDWH�DZDUH�GHVLJQ�DQG�LPSURYHPHQW�LQ�GHWDLO��
%DVHG�RQ�WKH�UHVXOWV�RI�WKH�VHDUFK�IRU�VWXGLHV�DQG�VWDQGDUGV�IRU�LPSURYHPHQW�LQ�WKH���
PHQWLRQHG�FRXQWULHV��LW�ZDV�GHFLGHG�WR�WKRURXJKO\�VWXG\�WKH�H[SHULHQFH�RI�&DQDGD�DQG�DSSO\�
LW�LQ�GHYHORSLQJ�UHFRPPHQGDWLRQV�IRU�HQKDQFLQJ�5XVVLDQ�VWDQGDUGV�IRU�GHVLJQ�DQG�
LPSURYHPHQW��,W�LV�LQ�&DQDGD�WKDW�RIILFLDO�DQG�XQRIILFLDO�UHJXODWLRQV�IRU�GLIIHUHQW�FLWLHV�DUH�
GHYHORSHG�ZLWK�GHWDLOHG�FRQVLGHUDWLRQ�RI�WKH�EDVLF�DVSHFWV�RI�LPSURYHPHQW��,Q�DGGLWLRQ��WKH�
ODUJHVW�QXPEHU�RI�VRXUFHV�IRXQG�DUH�GHYRWHG�WR�WKH�SUREOHPV�DQG�H[SHULHQFH�RI�&DQDGD�LQ�
WKH�ILHOG�RI�FOLPDWH�DZDUH�GHVLJQ�DQG�LPSURYHPHQW��7KH�&DQDGLDQ�FOLPDWH�LV�FKDUDFWHUL]HG�
E\�FROG�ZLQWHUV�DQG�FRRO�VXPPHUV�GXH�WR�WKH�JHRJUDSKLF�ORFDWLRQ�RI�WKH�FRXQWU\��,Q�WKH�QRUWK�
RI�WKH�FRXQWU\��SRODU�FOLPDWH�SUHYDLOV��2Q�WKH�WHUULWRU\�RI�&DQDGD��WKHUH�DUH�FLWLHV�ORFDWHG�LQ�
VXEDUFWLF�]RQHV�ZLWK�D�UHODWLYHO\�ORZ�DYHUDJH�DQQXDO�WHPSHUDWXUH�DQG�DEXQGDQW�SUHFLSLWDWLRQ�
LQ�ZLQWHU��)RU�H[DPSOH��LQ�%UDQGRQ��:LQQLSHJ��(GPRQWRQ�RU�:KLWHKRUVH��DYHUDJH�PRQWKO\�
WHPSHUDWXUH�LQ�ZLQWHU�FDQ�GURS�GRZQ�WR�í����&�HYHQ�LQ�WKH�VRXWKHUQ�SDUW�RI�WKH�FRXQWU\��
DOWKRXJK�\RX�FDQ�DV�ZHOO�H[SHFW�WHPSHUDWXUHV�RI�DERXW�í����&�ZLWK�VWURQJ�LFH�FROG�ZLQGV��
$YHUDJH�DQQXDO�WHPSHUDWXUH�LQ�VRPH�&DQDGLDQ�FLWLHV�LV�WKH�VDPH�DV�LQ�PDQ\�5XVVLDQ�FLWLHV���

3.2 Regulations for improvement in cold climates in Russia 
$FFRUGLQJ�WR�5XVVLDQ�OHJLVODWLRQ��FLW\�SODQQLQJ�UHJXODWLRQV��63�DQG�*267���LQFOXGLQJ�RQHV�RQ�
LPSURYHPHQW��DUH�GLYLGHG�LQWR�PDQGDWRU\�DQG�YROXQWDU\��7KH�PDQGDWRU\�UHJXODWLRQV�DUH�
PDLQO\�WHFKQLFDO�UHJXODWLRQV�WKDW�VHW�PLQLPXP�UHTXLUHPHQWV�QHFHVVDU\�WR�SURWHFW�WKH�OLIH�DQG�
KHDOWK�RI�FLWL]HQV��HQVXUH�HQYLURQPHQWDO�SURWHFWLRQ��ILUH�VDIHW\��HWF��,Q�WKLV�ZRUN��ZH�DQDO\]HG�
WKH�UHJXODWLRQV�DLPHG�DW�DVSHFWV�RI�LPSURYHPHQW�DQG�VSDFH�PDQDJHPHQW��,Q�RUGHU�WR�
GHVFULEH�WKH�VLWXDWLRQ�PRUH�DFFXUDWHO\��ZH�GLYLGHG�WKH�DVSHFWV�IRXQG�LQWR�WZR�JURXSV��
GHSHQGLQJ�RQ�WKH�PDQGDWRU\�RU�YROXQWDU\�QDWXUH�RI�WKH�UHJXODWLRQ�LQ�TXHVWLRQ��7KH�PDQGDWRU\�
VWDQGDUGV�IRU�LPSURYHPHQW�ZKLFK�WDNH�WKH�FOLPDWH�LQWR�DFFRXQW�DUH�OLVWHG�LQ�7DEOH����
�
�
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Regulatory document The statement of the aspect 
63����������������$XWRPRELOH�URDGV�� &OLPDWH�]RQLQJ�VKRXOG�EH�FRQVLGHUHG�LQ�

URDGZD\�FRQVWUXFWLRQ��

63����������������8UEDQ�GHYHORSPHQW��
8UEDQ�DQG�UXUDO�SODQQLQJ�DQG�GHYHORSPHQW��

7KH�SODQQLQJ�SDWWHUQ�VKRXOG�EH�GHYHORSHG�
LQ�YLHZ�RI�QDWXUDO�DQG�FOLPDWLF�FRQGLWLRQV�

)RU�DUHDV�QRUWK�RI����1��WKH�GLPHQVLRQV�RI�
UHVLGHQWLDO�DUHDV�PD\�EH�UHGXFHG�EXW�QRW�
PRUH�WKDQ�E\�����

'LVWDQFH�IURP�SHGHVWULDQ�ZDONZD\V�WR�WKH�
QHDUHVW�SXEOLF�WUDQVSRUW�VWRS�VKRXOG�EH�
UHGXFHG�WR�����P�RU�WR�����P�GHSHQGLQJ�RQ�
WKH�FOLPDWLF�FRQGLWLRQV�

63����������������'D\OLJKWLQJ�DQG�DUWLILFLDO�
OLJKWLQJ��

/LJKWLQJ�RI�WKH�URDGZD\�RI�VWUHHWV��URDGV�
DQG�VTXDUHV�RI�XUEDQ�VHWWOHPHQWV�ORFDWHG�LQ�
WKH�QRUWKHUQ�FOLPDWLF�FRQVWUXFWLRQ�]RQH�RI�
WKH�$VLDQ�SDUW�RI�5XVVLD�DQG�QRUWK�RI����1�
LQ�WKH�(XURSHDQ�SDUW�RI�5XVVLD�VKRXOG�EH�
GHVLJQHG�EDVHG�RQ�WKH�UHFRPPHQGDWLRQV�
OLVWHG�LQ�WKH�GRFXPHQW�

7DEOH����0DQGDWRU\�UHJXODWLRQV�IRU�LPSURYHPHQW�WDNLQJ�LQWR�DFFRXQW�FOLPDWLF�FKDUDFWHULVWLFV�

�
7KH�OLVW�PXVW�EH�VXSSOHPHQWHG�ZLWK�RSWLRQDO�UHJXODWLRQV��ZKLFK�DUH�SUHVHQWHG�LQ�7DEOH����
�

Regulatory document The statement of the aspect 
63����������������8UEDQ�GHYHORSPHQW��
8UEDQ�DQG�UXUDO�SODQQLQJ�DQG�GHYHORSPHQW��

3XEOLF�VSDFHV�VKRXOG�EH�SURYLGHG�LQ�
UHVLGHQWLDO�DUHDV�WDNLQJ�LQWR�DFFRXQW�QDWXUDO�
DQG�FOLPDWLF�FKDUDFWHULVWLFV�

7KH�GHQVLW\�RI�UHVLGHQWLDO�DQG�EXVLQHVV�
EXLOGLQJV�VKRXOG�GHSHQG�RQ�QDWXUDO�DQG�
FOLPDWLF�FKDUDFWHULVWLFV�

7DEOH����1RQ�PDQGDWRU\�UHJXODWLRQV�IRU�LPSURYHPHQW�WDNLQJ�LQWR�DFFRXQW�FOLPDWLF�FKDUDFWHULVWLFV�

�
$V�FDQ�EH�VHHQ�LQ�7DEOH���DQG�7DEOH����WKHUH�DUH�YHU\�IHZ�DVSHFWV�LQ�IHGHUDO�OHJLVODWLRQ�WKDW�
HPSKDVL]H�VSHFLDO�UHTXLUHPHQWV�IRU�GHVLJQ�LQ�FROG�FOLPDWHV��DQG�WKH\�PDLQO\�FRQWDLQ�JHQHUDO�
JXLGHOLQHV�ZLWKRXW�GHWDLOV��7KHUH�LV�QR�V\VWHPDWLF�DSSURDFK�WR�WKH�FRQVLGHUDWLRQ�RI�FOLPDWLF�
FKDUDFWHULVWLFV�LQ�GHVLJQ�DQG�LPSURYHPHQW�HLWKHU�LQ�PDQGDWRU\�RU�LQ�YROXQWDU\�UHJXODWLRQV��
,Q�DGGLWLRQ�WR�IHGHUDO�UHJXODWLRQV�WKDW�FRQWURO�FLW\�SODQQLQJ�WKURXJKRXW�WKH�FRXQWU\��WKHUH�DUH�
ORFDO�UHJXODWLRQV�IRU�LQGLYLGXDO�UHJLRQV�RU�FLWLHV��/RFDO�UHJXODWLRQV�DUH�QHFHVVDU\�WR�FODULI\�WKH�
IHGHUDO�RQHV�DQG�WR�FRYHU�WKH�PLVVLQJ�DVSHFWV��,Q�RUGHU�WR�LGHQWLI\�DVSHFWV�RI�FOLPDWH�DZDUH�
LPSURYHPHQW�LQ�ORFDO�UHJXODWLRQV��VHYHUDO�FLWLHV�ZHUH�VHOHFWHG�WKDW�EHORQJ�WR�WKH�VDPH�
FOLPDWLF�VXE�DUHD�RI�5XVVLD��KDYH�VLPLODU�FOLPDWLF�FKDUDFWHULVWLFV��DUH�FDSLWDOV�RI�WKHLU�UHJLRQV�
DQG�KDYH�SXEOLFO\�DYDLODEOH�GRFXPHQWV��7KH�UHVXOWV�RI�LGHQWLI\LQJ�VXFK�DVSHFWV�DUH�JLYHQ�LQ�
7DEOH����
�

519



1LNRODHY��$UWHP� Street design in cold climate ��WK�,62&$53�&RQJUHVV�������

�
�

City Average 
winter 
temperature 

Local 
regulatory 
document 

A suitable aspect 

6\NW\YNDU� í������ɋ� /RFDO�VWDQGDUGV�
RI�FLW\�SODQQLQJ�
GHVLJQ�RI�
6\NW\YNDU�

7KH�IROORZLQJ�DVSHFWV�DUH�WDNHQ�LQWR�
DFFRXQW�LQ�WKH�GHVLJQ�RI�VPDOO�DUFKLWHFWXUDO�
IRUPV��6$)���&RUUHVSRQGHQFH�RI�6$)�
PDWHULDOV�DQG�GHVLJQ�WR�WKH�FOLPDWH�DQG�
WKH�SXUSRVH�RI�WKH�6$)�

3URWHFWLRQ�DJDLQVW�IURVW�DQG�VQRZ�GULIW��
HQVXULQJ�ZDWHU�GUDLQDJH�

&RQYHQLHQW�PDLQWHQDQFH��DV�ZHOO�DV�
PHFKDQL]HG�DQG�PDQXDO�FOHDQLQJ�RI�WKH�
WHUULWRU\�QHDU�WKH�6$)�DQG�XQGHU�WKH�
EXLOGLQJ�

&OHDQLQJ�RI�WKH�WHUULWRU\�LQ�ZLQWHU�

<DNXWVN�� í������ɋ� &LW\�
LPSURYHPHQW�
UXOHV�IRU�<DNXWVN�
�
�

7R�SURWHFW�SHGHVWULDQV�DQG�SURWUXGLQJ�
JODVV�VKRS�ZLQGRZV�IURP�VQRZ�DQG�LFLFOHV�
IDOOLQJ�IURP�WKH�HGJH�RI�WKH�URRI��LW�LV�
UHFRPPHQGHG�WR�LQVWDOO�VSHFLDO�SURWHFWLYH�
QHWV�DW�WKH�OHYHO�RI�WKH�VHFRQG�IORRU��7R�
SUHYHQW�LFLFOH�IRUPDWLRQ��WKH�XVH�RI�DQ�
HOHFWULFDO�FLUFXLW�DORQJ�WKH�RXWHU�SHULPHWHU�
RI�WKH�URRI�LV�UHFRPPHQGHG��

&OHDQLQJ�LQ�ZLQWHU�

0XUPDQVN�� í�����ɋ� &LW\�WHUULWRU\�
LPSURYHPHQW�
UXOHV�IRU�
0XUPDQVN�

$V�XQIDYRUDEOH�FOLPDWLF�IDFWRUV�DIIHFW�
GLIIHUHQW�SDUWV�RI�WKH�FLW\��SURWHFWLYH�JUHHQ�
DUHDV�DUH�IRUPHG��

9RUNXWD� í������ɋ� &LW\�WHUULWRU\�
LPSURYHPHQW�
UXOHV�IRU�9RUNXWD�

5HPRYDO�RI�VQRZ�DQG�LFH�GXULQJ�ZLQWHU�
FOHDQLQJ��VQRZ�VWRUDJH��VQRZ�GLVSRVDO��
FOHDULQJ�RI�LFLFOHV��

,UNXWVN�� í����ɋ� &LW\�WHUULWRU\�
LPSURYHPHQW�
UXOHV�IRU�,UNXWVN�

0DWHULDOV�IRU�DGYHUWLVLQJ�ERDUGV�VKRXOG�EH�
XVHG�LQ�YLHZ�RI�FOLPDWLF�FKDUDFWHULVWLFV�

6SHFLILFV�RI�WHUULWRU\�FOHDQLQJ�LQ�ZLQWHU��
FOHDQLQJ�WHFKQRORJ\��IUHTXHQF\�RI�
FOHDQLQJ��VQRZ�VWRUDJH�

7DEOH����5HVXOWV�RI�WKH�DQDO\VLV�RI�ORFDO�VWDQGDUGV�IRU�LPSURYHPHQW�DQG�VSDFH�PDQDJHPHQW�

$V�FDQ�EH�VHHQ�LQ�7DEOH����ORFDO�UHJXODWLRQV�FRPSOHPHQW�WKH�RYHUDOO�OLVW�RI�DVSHFWV�WKDW�WDNH�
LQWR�DFFRXQW�WKH�FOLPDWLF�IDFWRU��1HYHUWKHOHVV��DOO�WKH�OLVWHG�DVSHFWV�DUH�PHQWLRQHG�
VXSHUILFLDOO\��QR�UHFRPPHQGDWLRQV�IRU�FRPSOLDQFH�DUH�JLYHQ��,Q�RUGHU�WR�VSHFLI\�WKH�
VKRUWFRPLQJV�DQG�JDSV�LQ�WKH�5XVVLDQ�UHJXODWLRQV��LW�LV�QHFHVVDU\�WR�FRPSDUH�WKHP�WR�
IRUHLJQ�GRFXPHQWV��

4. Comparison of Russian and international regulations for improvement  
,Q�RUGHU�WR�GHWHUPLQH�ZKDW�DVSHFWV�RI�GHVLJQ�DQG�LPSURYHPHQW�LQ�5XVVLDQ�UHJXODWRU\�
GRFXPHQWV�QHHG�WR�EH�HQKDQFHG��LW�LV�QHFHVVDU\�WR�KLJKOLJKW�WKH�H[LVWLQJ�DVSHFWV�LQ�IHGHUDO�
DQG�ORFDO�GRFXPHQWV��6XFK�DVSHFWV�DUH�SUHVHQWHG�LQ�)LJXUH����
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)LJXUH����$VSHFWV�RI�LPSURYHPHQW�DQG�GHVLJQ�FRYHUHG�E\�5XVVLDQ�UHJXODWLRQV�

�
0RVW�RI�WKH�GHVLJQ�DQG�LPSURYHPHQW�DVSHFWV�OLVWHG�LQ�)LJXUH���QHHG�WR�EH�HQKDQFHG��7KH�
DVSHFW�RI�VWUHHW�PDLQWHQDQFH�DQG�FOHDQLQJ�LQ�ZLQWHU�LV�FRYHUHG�LQ�PRVW�GHWDLO��LQFOXGLQJ�UXOHV�
IRU�FOHDQLQJ�IUHTXHQF\��SODFHV�IRU�VWRULQJ�VQRZ��SURWHFWLRQ�IURP�LFH�DQG�VOLSSDJH��FOHDQLQJ�
WHFKQRORJLHV��UHTXLUHPHQWV�IRU�PHFKDQL]HG�FOHDQLQJ��SURWHFWLRQ�RI�SHGHVWULDQV�IURP�IDOOLQJ�
LFLFOHV��)RU�WKLV�DVSHFW��D�UHFRPPHQGDWLRQ�FDQ�EHG�ERUURZHG�IURP�WKH�$QFKRUDJH�
LPSURYHPHQW�UHJXODWLRQV��ZKHUH�LW�LV�UHFRPPHQGHG�WR�IHQFH�RII�JUHHQHU\�LQ�ZLQWHU�LQ�RUGHU�WR�
SUHYHQW�LW�IURP�EHLQJ�GDPDJHG�GXULQJ�PHFKDQL]HG�VQRZ�UHPRYDO��,Q�JHQHUDO��WKH�DVSHFW�RI�
FOHDQLQJ�DQG�PDLQWDLQLQJ�VWUHHWV�LQ�ZLQWHU�LV�FRYHUHG�LQ�GHWDLO�LQ�WKH�5XVVLDQ�UHJXODWLRQV��EXW�
WKH�UHFRPPHQGHG�WHFKQRORJLHV�DUH�RXWGDWHG�FRPSDUHG�WR�WKRVH�XVHG�LQ�RWKHU�FRXQWULHV��
7KH�DVSHFW�RI�VWUHHW�LPSURYHPHQW�LV�FRYHUHG�VXSHUILFLDOO\�LQ�WKH�5XVVLDQ�UHJXODWLRQV��VR�WKH\�
FDQ�EH�HQKDQFHG�E\�ERUURZLQJ�D�QXPEHU�RI�UHFRPPHQGDWLRQV�IURP�LQWHUQDWLRQDO�UHJXODWLRQV��
QDPHO\��(GPRQWRQ�:LQWHU�'HVLJQ�*XLGHOLQHV��)RUW�6W��-RKQ�:LQWHU�&LW\�'HVLJQ�*XLGHOLQHV��
9DQFRXYHU�6WUHHW�5HVWRUDWLRQ�0DQXDO��7KXQGHU�%D\�8UEDQ�'HVLJQ�DQG�/DQGVFDSH�
*XLGHOLQHV��$QFKRUDJH�'HVLJQ�&ULWHULD�0DQXDO��7KH�IROORZLQJ�UHFRPPHQGDWLRQV�FDQ�EH�XVHG�
WR�HQKDQFH�WKH�GHVLJQ�DQG�LPSURYHPHQW�SUDFWLFH��

��� 3ODQWLQJ��5HFRPPHQGDWLRQV�IRU�WKH�XVH�RI�FHUWDLQ�SODQW�VSHFLHV�WKDW�DUH�VXLWDEOH�IRU�
FROG�FOLPDWHV��LQFOXGLQJ�HYHUJUHHQ�SODQWV��XVLQJ�JUHHQHU\�WR�SURWHFW�VWUHHWV�IURP�WKH�
ZLQG��SURWHFWLQJ�SODQWV�IURP�GDPDJH�GXULQJ�PHFKDQL]HG�FOHDQLQJ��

��� 'HVLJQ�RI�VLGHZDONV��:KHQ�GHVLJQLQJ�VLGHZDONV��LW�LV�LPSRUWDQW�WR�SURYLGH�IRU�VQRZ�
UHPRYDO�LQ�ZLQWHU��6LGHZDONV�QHHG�WR�EH�ZLGH�HQRXJK�IRU�PHFKDQL]HG�FOHDQLQJ��,Q�
DGGLWLRQ��EXIIHU�]RQHV�VKRXOG�EH�SURYLGHG�IRU�WHPSRUDU\�VWRUDJH�RI�VQRZ��RWKHUZLVH�
VQRZ�ZLOO�DFFXPXODWH�RQ�WKH�VLGHZDON�DQG�UHGXFH�LWV�ZDONDELOLW\��,Q�DGGLWLRQ��LW�LV�
UHFRPPHQGHG�WR�XVH�VXUIDFH�PDWHULDOV�IRU�URDGV�DQG�VLGHZDONV�WKDW�DUH�HDV\�WR�FOHDQ�
IURP�LFH�DQG�UHVLVWDQW�WR�UHDJHQWV��,QQRYDWLYH�WHFKQRORJLHV�VKRXOG�EH�XVHG�LQ�WKH�ILHOG�
RI�XUEDQ�HQYLURQPHQW�GHVLJQ��IRU�H[DPSOH��KHDWHG�VLGHZDONV�FDQ�SUHYHQW�WKH�
DFFXPXODWLRQ�RI�VQRZ�DQG�LFH���

7\SHV�RI�
JURXQG 6WUHHW�GHVLJQ

0DWHULDOV

%XLOGLQJ�GHQVLW\

$YDLODELOLW\�RI�
SXEOLF�WUDQVSRUW�

VWRSV

&UHDWLRQ�RI�
SOD\JURXQGV

:DWHU�GUDLQDJH

&OLPDWLF�
FKDUDFWHULVWLFV�

RI�WKH�
WHUULWRULHV

6WUHHW�
PDLQWHQDQFH�
LQ�ZLQWHU

6QRZ�
UHPRYDO

6QRZ�
VWRUDJH

$QWL�LFLQJ�
PDWHULDOV

,PSURYHPHQW

/LJKWLQJ

3ODQWLQJ

6$)�
FRQVWUXFWLRQV

6$)�ORFDWLRQ
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��� 'HVLJQLQJ�LQWHUVHFWLRQV�DQG�SHGHVWULDQ�FURVVLQJV��,W�LV�UHFRPPHQGHG�WR�HQVXUH�JRRG�
YLVLELOLW\�RI�VLJQV�DQG�WUDIILF�OLJKWV�DW�WKH�LQWHUVHFWLRQV��VR�WKDW�WKH\�DUH�DOZD\V�
QRWLFHDEOH�LQ�SHULRGV�RI�VKRUW�GD\OLJKW��,W�LV�UHFRPPHQGHG�WKDW�WKH�SKDVHV�RI�WKH�UHG�
WUDIILF�VLJQDO�EH�VKRUWHQHG�VR�WKDW�SHGHVWULDQV�GR�QRW�KDYH�WR�VWDQG�LQ�WKH�FROG�DLU�IRU�
D�ORQJ�WLPH��7KH�URDGZD\�LQ�WKH�SHGHVWULDQ�FURVVLQJ�]RQH�PXVW�EH�QDUURZHG�WR�
SURYLGH�SHGHVWULDQV�ZLWK�WKH�VKRUWHVW�SRVVLEOH�WUDMHFWRU\�RI�PRYHPHQW��(OHYDWHG�
SHGHVWULDQ�FURVVLQJV�VKRXOG�EH�XVHG�WR�DYRLG�WKH�DFFXPXODWLRQ�RI�VQRZ�DQG�ZDWHU�RQ�
WKHP��

��� /LJKWLQJ��,Q�FRQGLWLRQV�RI�VKRUW�GD\OLJKW�KRXUV��LW�LV�UHFRPPHQGHG�WR�XVH�JRRG�OLJKWLQJ�
RI�VLGHZDONV��PRWRUZD\V��ELF\FOH�ODQHV��SXEOLF�WUDQVSRUW�VWRSV��SHGHVWULDQ�FURVVLQJV��
$W�WKH�VDPH�WLPH��LW�LV�LPSRUWDQW�WR�GHYHORS�VXFK�D�OLJKWLQJ�V\VWHP�WKDW�HOHFWULFLW\�LV�
XVHG�HIILFLHQWO\�DQG�WKH�PD[LPXP�DPRXQW�RI�OLJKW�LV�GHOLYHUHG�LQ�SHULRGV�RI�SRRU�
YLVLELOLW\��,Q�ZLQWHU��DGGLWLRQDO�OLJKWLQJ�FDQ�EH�XVHG�IRU�WUHHV�DQG�IDFDGHV�DV�SDUW�RI�FLW\�
GHFRUDWLRQ��

��� 3XEOLF�VSDFHV��,W�LV�UHFRPPHQGHG�WR�LQVWDOO�VFUHHQV�IRU�ZLQG�SURWHFWLRQ��JDV�KHDWHUV�
DQG�RWKHU�KHDWLQJ�VWUXFWXUHV�LQ�RUGHU�WR�PDNH�LW�FRPIRUWDEOH�WR�EH�RXWGRRUV��3XEOLF�
VSDFHV��VXFK�DV�SDUNV��VKRXOG�EH�PXOWLIXQFWLRQDO�DQG�SURYLGH�DQ�RSSRUWXQLW\�WR�
RUJDQL]H�ZLQWHU�DFWLYLWLHV�LQ�WKHP��

��� 2XWGRRU�IXUQLWXUH��,W�LV�LPSRUWDQW�WR�LQVWDOO�RXWGRRU�IXUQLWXUH�IURP�PDWHULDOV�ZLWK�ORZ�
KHDW�HPLVVLRQ��VR�WKDW�LW�LV�FRPIRUWDEOH�WR�VLW�RQ�WKH�IXUQLWXUH�DW�DQ\�WHPSHUDWXUH��,W�LV�
UHFRPPHQGHG�WR�SODFH�VHDWV�DQG�OHLVXUH�IDFLOLWLHV�LQ�VXFK�D�ZD\�WKDW�WKH�ZLQG�EORZV�
LQ�WKH�EDFN��,Q�DGGLWLRQ��VXUIDFHV�VKRXOG�SUHIHUDEO\�EH�GHLJQHG�LQ�VXFK�D�ZD\�WKDW�
DFFXPXODWHG�VQRZ�LV�HDV\�WR�VFUDSH�RII��2XWGRRU�IXUQLWXUH�VKRXOG�QRW�SUHYHQW�VQRZ�
UHPRYDO��VR�LWV�ORFDWLRQ�LV�LPSRUWDQW��,W�LV�QHFHVVDU\�WR�SURYLGH�SODFHV�IRU�VHDWLQJ�ZLWK�
WHPSRUDU\�URRIV�RU�FDQRSLHV�VR�WKDW�SHRSOH�FDQ�VWD\�RXWGRRUV�GXULQJ�VQRZIDOOV��
0RYDEOH�RXWGRRU�IXUQLWXUH�LV�VXLWDEOH��VR�WKDW�SHRSOH�FDQ�PRYH�LW�DQG�DOZD\V�EH�XQGHU�
WKH�VXQ�RU�VWD\�SURWHFWHG�IURP�WKH�ZLQG��

��� 1DYLJDWLRQ��8UEDQ�QDYLJDWLRQ�VKRXOG�EH�DV�LQIRUPDWLYH�DV�SRVVLEOH��QDPHO\��LPSRUWDQW�
GLUHFWLRQV�DQG�DQ�DSSUR[LPDWH�WLPH�WR�WKH�GHVWLQDWLRQ�VKRXOG�EH�GLVSOD\HG��,W�LV�
LPSRUWDQW�WR�SURYLGH�DQ�RSWLRQ�IRU�FKDQJLQJ�WKH�FRQWHQW�RI�WKH�VLJQV��VR�WKDW�QHZ�
GLUHFWLRQV�FDQ�EH�DGGHG�LQ�ZLQWHU��%\�GHIDXOW��VLJQV�VKRXOG�EH�ZHOO�YLVLEOH�LQ�WKH�GDUN�
DQG�GXULQJ�VQRZIDOOV��DQG�KDYH�VXFK�D�IRUP�WKDW�WKH\�GRQ¶W�DFFXPXODWH�VQRZ�RQ�WKHLU�
VXUIDFH���

��� 3XEOLF�WUDQVSRUW�VWRSV��3URYLGLQJ�VWRS�VKHOWHUV�ZLWK�SDQHOV�GLVSOD\LQJ�WUDQVSRUW�DUULYDO�
WLPH�ZLOO�PDNH�ZDLWLQJ�PRUH�FRPIRUWDEOH�IRU�SDVVHQJHUV��,Q�H[WUHPHO\�FROG�UHJLRQV�LW�
LV�UHFRPPHQGHG�WR�PDNH�HQFORVHG�VKHOWHUV�WR�SURWHFW�SDVVHQJHUV�IURP�FROG�
WHPSHUDWXUHV�DQG�ZLQG��

��� 6HDVRQDO�DFWLYLW\��:LQWHU�SURYLGHV�DQ�RSSRUWXQLW\�WR�RUJDQL]H�VHDVRQDO�DFWLYLWLHV��VXFK�
DV�IHVWLYDOV�DQG�VSRUWV�HYHQWV��ZKLFK�ZLOO�HQVXUH�DFWLYH�VWUHHW�OLIH�WKURXJKRXW�WKH�\HDU��

����'UDLQDJH�V\VWHPV�DQG�ZDWHU�UHPRYDO��,Q�SHULRGV�RI�ZDUPLQJ�DIWHU�QHJDWLYH�
WHPSHUDWXUHV��D�ODUJH�DPRXQW�RI�ZDWHU�HPHUJHV��ZKLFK�PXVW�EH�UHPRYHG�LQ�D�WLPHO\�
PDQQHU�IURP�VWUHHWV��VLGHZDONV��URRIV�DQG�SXEOLF�VSDFHV��

����6WUHHW�DUW��3ODFLQJ�SHUPDQHQW�DQG�WHPSRUDU\�DUW�REMHFWV�VWLPXODWHV�WUDYHOLQJ�DURXQG�
WKH�FLW\�DQG�VSHQGLQJ�WLPH�RXWGRRUV�HYHQ�LQ�ZLQWHU��

����%XLOGLQJ��,W�LV�UHFRPPHQGHG�WR�SODQ�WKH�EXLOGLQJ�SURFHVV�LQ�VXFK�D�ZD\�WKDW�WKH�
GLVWDQFHV�EHWZHHQ�UHVLGHQWLDO�KRXVHV�DQG�VRFLDO�REMHFWV�DUH�PLQLPDO��$W�WKH�VDPH�
WLPH��WKH�ORFDWLRQ�RI�EXLOGLQJV�VKRXOG�FRQVLGHU�WKH�ZLQG�FKDUW�DQG�LQVRODWLRQ��6WUHHWV�
VKRXOG�EH�SURWHFWHG�IURP�WKH�ZLQG�DQG�LOOXPLQDWHG�E\�WKH�VXQ�DV�PXFK�DV�SRVVLEOH��

5. Conclusion
,Q�WKLV�ZRUN��ZH�KDYH�PDQDJHG�WR�DQDO\]H�WKH�5XVVLDQ�H[SHULHQFH�DQG�WKH�H[SHULHQFH�RI�WKH�
86$��&DQDGD��DQG�)LQODQG�LQ�LPSURYHPHQW�DQG�VSDFH�PDQDJHPHQW��5HJXODWLRQV��RIILFLDO�DQG�
XQRIILFLDO�JXLGHOLQHV��UHVHDUFK�ZRUNV�DQG�UHSRUWV�KDYH�EHHQ�VWXGLHG��$�FRPSDUDWLYH�DQDO\VLV�
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RI�5XVVLDQ�DQG�IRUHLJQ�UHJXODWLRQV�KDV�PDGH�LW�SRVVLEOH�WR�LGHQWLI\�DVSHFWV�DQG�GLUHFWLRQV�LQ�
LPSURYHPHQW�WKDW�DUH�QRW�FXUUHQWO\�WDNHQ�LQWR�DFFRXQW�LQ�5XVVLD��RU�UHTXLUH�IXUWKHU�
HODERUDWLRQ�DQG�VSHFLILFDWLRQ��$V�D�UHVXOW��D�OLVW�RI����GLUHFWLRQV�ZLWK�EULHI�FKDUDFWHULVWLFV�RI�
HDFK�GLUHFWLRQ�KDV�EHHQ�FRPSLOHG��$W�WKH�QH[W�VWDJH�ZH�SODQ�WR�ZRUN�RXW�VROXWLRQV��
WHFKQRORJLHV��UHJXODWLRQV��DQG�UXOHV��D�JXLGHOLQH�ZLOO�EH�GUDZQ�XS�ZLWK�VSHFLILF�
UHFRPPHQGDWLRQV�RQ�VWUHHW�GHVLJQ��VSDFH�PDQDJHPHQW�DQG�LPSURYHPHQW��7KH�UHVXOWLQJ�
JXLGHOLQH�FDQ�EH�XVHG�DV�D�FRPSUHKHQVLYH�PDQXDO�IRU�DUFKLWHFWV�DQG�SODQQHUV�LQ�5XVVLD�DQG�
RWKHU�FRXQWULHV��%DVHG�RQ�WKH�UHFRPPHQGDWLRQV�LQFOXGHG�LQ�LW��DPHQGPHQWV�WR�RIILFLDO�IHGHUDO�
DQG�ORFDO�FLW\�SODQQLQJ�UHJXODWLRQV�ZLOO�EH�GHYHORSHG��
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6RPR\H��2��,QGHSHQGHQW�7RZQ�3ODQQHU�5HVHDUFKHU��/DJRV��1LJHULD�EXNLD\DQJELOH#\DKRR�FRP��

�
ABSTRACT 
�
:LWK� DQ� HVWLPDWHG� SRSXODWLRQ� RI� DERXW� ����� PLOOLRQ� /DJRV� SRSXODUO\� UHIHUUHG� WR� DV� µÊNy¶� RU�

µ/DVJLGL¶��LV�D�FRDVWDO�FLW\�YXOQHUDEOH�WR�UHFXUUHQW�IORRGLQJ�ZKLFK�KDV�SURJUHVVLYHO\�PRGLILHG�WKH�

VKRUHOLQH�EXW�WKH�UHVLGHQWV�DQG�FLW\¶V�UHVLOLHQFH�WR�UHFXUUHQW�IORRGLQJ�LV�LQFRPSUHKHQVLEOH��:LWK�

LQFUHDVLQJ� XUEDQLVDWLRQ�� SRSXODWLRQ� JURZWK�� XUEDQLVDWLRQ� RI� SRYHUW\� DQG� GDLO\� LQIOX[� RI� SHRSOH�

IURP� RWKHU� 6WDWHV� RI� WKH� )HGHUDWLRQ�� YDULRXV� VHWWOHPHQWV� KDYH� HYROYHG� DORQJ� WKH� ZHWODQGV�

ZLWKRXW� VXSSRUWLYH� LQIUDVWUXFWXUHV� WKXV��PDNLQJ� QHLJKERXUKRRGV� KLJKO\� YXOQHUDEOH� WR� IORRGLQJ��

7KH�SDSHU�H[DPLQHV�UHVLGHQWV¶�YXOQHUDELOLW\�DQG�UHVLOLHQFH�WR�IORRGLQJ��WKH�FRSLQJ�DQG�PLWLJDWLQJ�

VWUDWHJLHV�DQG�SROLFLHV� WKDW�KDYH�EHHQ�DGRSWHG�E\�UHVLGHQWV�DQG�WKH�6WDWH��)RU�D�UHVLOLHQW�FLW\�

DQG�D�UHVLOLHQW�SHRSOH�WKH�SDSHU�SURSRVHV�UHVLOLHQFH�WKLQNLQJ�DQG�DGDSWLYH�JRYHUQDQFH�WKURXJK�

IORRG� PLWLJDWLRQ� HGXFDWLRQ� DQG� DZDUHQHVV� SURJUDPV� WKDW� HUDGLFDWHV� RU� PLQLPL]HV� UHIXVH� RU�

GHEULV�GXPSLQJ�LQ�VWRUP�ZDWHU�FKDQQHOV���

INTRODUCTION 

1LJHULDQ� FLWLHV�� LQ� ORZ� O\LQJ� WHUUDLQV� OLNH� /DJRV�� DUH� SURQH� WR� FRDVWDO�� ULYHU� RU� XUEDQ� IORRGLQJ��

8UEDQ�IORRGLQJ�RFFXUV�ZKHUH�OLWWOH�RU�QR�SURYLVLRQ�KDV�EHHQ�PDGH�IRU�VXUIDFH�GUDLQDJH��RU�ZKHUH�

H[LVWLQJ�GUDLQDJH�KDV�EHHQ�EORFNHG�ZLWK�PXQLFLSDO�ZDVWH�� UHIXVHV�DQG�HURGHG�VRLO� VHGLPHQWV�

�)RORUXQVKR�DQG�$ZRVLND���������8UEDQ� IORRGLQJ� LV�D�VHULRXV�GLVDVWHU� LQ� WKH�ZRUOG��ZKLFK�QRW�

RQO\�FDXVHV�VHULRXV�GDPDJH��GLVWXUEV�QRUPDO�OLIH�DQG�ZRUNLQJ�FRQGLWLRQV��EXW�DOVR�SROOXWHV�WKH�

FLW\�DQG�FDXVHV�VDQLWDU\�SUREOHPV��&KHQ����������

/DJRV�� D� YLEUDQW� FRPPHUFLDO� FDSLWDO� LV� D�PHJDFLW\� RFFXS\LQJ� WZR�PDLQ� LVODQGV� LQ� WKH�$WODQWLF�

2FHDQ�� VHSDUDWHG� E\� FUHHNV� DQG� PDQJURYH� VZDPSV�� /DJRV� H[SHULHQFHV� FRDVWDO� DQG� XUEDQ�

DUHD�IORRGLQJ��KLJK� WLGDO� OHYHOV��RFHDQ�ZDYHV��DQG�VWRUP�VXUJHV�� ,QDGHTXDWH� LQIUDVWUXFWXUHV� WR�
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FRQWDLQ� WKH� UXQ�RII�� SHRSOHV¶� DWWLWXGHV� DQG� QRQ�FRPSOLDQFH� WR� SK\VLFDO� SODQQLQJ�PHDVXUHV� DOO�

FRQVWLWXWH�EDUULHUV�WR�SURSHU�IORRG�FRQWURO��7KH�PDMRU�FDXVHV�RI�IORRGLQJ�LQ�WKHVH�DUHDV�LQFOXGH�

H[FHVVLYH�DQG� UHFXUUHQW� UDLQIDOO��RYHUIORZ�RI�ZDWHU�ERGLHV��HQFURDFKPHQW�RI�EXLOGLQJ�RQ� IORRG�

SODLQ�� SRRU�IDXOW\�QRQ�IXQFWLRQDO� GUDLQDJH� QHWZRUN� DQG� LQGLVFULPLQDWH� GXPSLQJ� RI� ZDVWH� LQWR�

ZDWHU�FKDQQHOV�OHDGLQJ�WR�GUDLQDJH�EORFNDJH���/DJRVLDQV�FRQWLQXH�WR�EH�YXOQHUDEOH�WR�IORRGLQJ�

DQG�WKHLU�UHVLOLHQFH�LQ�DGGUHVVLQJ�WKH�IORRGLQJ�FKDOOHQJHV�UHPDLQV�XQSDUDOOHOHG���

�

5HVLOLHQFH�PHDQV�³DELOLW\�WR�DGDSW�WR�DQG�WKURXJK�D�GLIILFXOW�VLWXDWLRQ��5HVLOLHQFH�LV�D�WHUP�WKDW�LV�

RIWHQ�XVHG�WR�PHDQ�µERXQFLQJ�EDFN�IURP�D�WHUULEOH�HYHQW¶�RU�µKDYLQJ�VWUHQJWK�WR�FRSH¶��RU�µEHLQJ�

GHWHUPLQHG� WR� VHH� WKLQJV� WKURXJK� WR� WKH� HQG´� �0RZEUD\�� ��������� 5HVLOLHQFH� UHIHUV� WR� WKH�

SURFHVV�RI�RYHUFRPLQJ�WKH�QHJDWLYH�HIIHFWV�RI�ULVN�H[SRVXUH��FRSLQJ�VXFFHVVIXOO\�ZLWK�WUDXPDWLF�

H[SHULHQFHV�� DQG� DYRLGLQJ� WKH� QHJDWLYH� WUDMHFWRULHV� DVVRFLDWHG� ZLWK� ULVNV� �)HUJXV� DQG�

=LPPHUPDQ���������5HVLOLHQFH�DQG�5HVLOLHQFH�WKLQNLQJ�HQDEOHV�WKH�V\VWHP�� LQGLYLGXDO��SHRSOH��

FRPPXQLW\�� FLW\�RU�HFRQRP\� WR�DGDSW�DQG�HPEUDFH�VKRFNV�DULVLQJ� IURP�D�FDWDVWURSKH� WKRXJK�

LQQRYDWLYH�UHVROXWLRQV��

�

7KH� SDSHU� H[DPLQHV� UHVLGHQWV¶� YXOQHUDELOLW\� DQG� UHVLOLHQFH� WR� IORRGLQJ�� WKH� SROLFLHV� WKDW� KDYH�

EHHQ�DGRSWHG�E\�UHVLGHQWV�DQG�WKH�6WDWH�WR�FRSH�ZLWK�IORRGLQJ��)RU�D�UHVLOLHQW�FLW\�DQG�D�UHVLOLHQW�

SHRSOH�� SDSHU�DGRSWV� WKH� UHVLOLHQFH� IUDPHZRUN�DQG�SURSRVHV� UHVLOLHQFH� WKLQNLQJ�DQG�DGDSWLYH�

JRYHUQDQFH��WKURXJK�IORRG�PLWLJDWLRQ�HGXFDWLRQ�DQG�DZDUHQHVV�SURJUDPV�ZHOO�DV�LQWHJUDWLRQ�RI�

JHR�VSDWLDO�DQG�UHPRWH�VHQVLQJ�WHFKQLTXHV�WRZDUGV�DSSURSULDWH�IORRG�PRGHOLQJ��VLPXODWLRQ�DQG�

IRUHFDVWLQJ��DV�DQ�DSSURDFK�WR�PLQLPL]H�WKH�GHYDVWDWLQJ�LPSDFW�RI�IORRGLQJ���

�

STUDY AREA 

/DJRV�PHJDFLW\�RFFXSLHV�WZR�PDLQ�LVODQGV�LQ�WKH�$WODQWLF�2FHDQ��VHSDUDWHG�E\�FUHHNV��,WV�ODQG�

DUHD�LV���������KHFWDUHV��ZLWK�����NP���VRPH������SHU�FHQW�RI�LWV�ODQGPDVV��FRYHUHG�E\�ZDWHU�

DQG� PDQJURYH� VZDPSV� �)LODQL�� ������� 7KH� VHDW� RI� 1LJHULD¶V� JRYHUQPHQW� XQWLO� ������ /DJRV�

�)LJXUH� ��� UHPDLQV� WKH� QDWLRQ¶V� FRPPHUFLDO� FDSLWDO�� FRQWULEXWLQJ�PRUH� WR� LWV� HFRQRPLF� JURZWK�

WKDQ� DQ\� RWKHU� FLW\��:LWK� DQ� HVWLPDWHG� SRSXODWLRQ� RI� ���PLOOLRQ�� /DJRV� LV� WKH�PRVW� SRSXORXV�

FRQXUEDWLRQ�LQ�1LJHULD�ZLWK�D�SRSXODWLRQ�GHQVLW\�RI�DERXW�������SHUVRQV�NP���PDNLQJ�LW�RQH�RI�

WKH�PRVW�GHQVHO\�SRSXODWHG�FLWLHV�LQ�$IULFD��)LODQL���������

�

�
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Figure 1: Lagos State in Nigeria context 

�
6RXUFH��0LQLVWU\�RI�3K\VLFDO�3ODQQLQJ��$OXVD��,NHMD��/DJRV�6WDWH��������

�

/DJRV�6WDWH�KDV����/RFDO�*RYHUQPHQW�$UHDV� �/*$�� �)LJXUH�����RXW�RI�ZKLFK����PDNH�XS� WKH�

PHWURSROLV�� 7KH� /RFDO� *RYHUQPHQWV� FRQVLGHUHG� LQ� WKLV� VWXG\� LQFOXGH� 2MR�� .RVRIH�� (WL�2VD��

/DJRV�,VODQG��$PXZR�2GRILQ��,NRURGX��$MHURPL�,IHORGXQ�DQG�$JHJH��)LJXUH�����������

6RXUFH��,QIRUPDWLRQ�8QLW��/DJRV�6WDWH�������
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Figure 3: Local Government Areas under study within Lagos State Context 

�
Source: Authors, 2015 

 
METHODOLOGY 
7KH�VWXG\�XWLOL]HG�ERWK�VHFRQGDU\�DQG�SULPDU\�GDWD��7KH�VHFRQGDU\�GDWD�UHJDUGLQJ�FRSLQJ�DQG�

PLWLJDWLQJ� SROLFLHV� DQG� LWV� LPSOHPHQWDWLRQ� ZHUH� REWDLQHG� IURP� WKH� /DJRV� 6WDWH� 0LQLVWU\� RI�

(QYLURQPHQW�� /DJRV� 6WDWH� :DVWH� 0DQDJHPHQW� $XWKRULW\� �/$:0$��� 2IILFH� RI� 'UDLQDJH�

6HUYLFHV�� DQG� /DJRV� 6WDWH� (PHUJHQF\� 0DQDJHPHQW� $JHQF\� �/$6(0$��� 3ULPDU\� GDWD� ZDV�

FROOHFWHG�XVLQJ�LQIRUPDO�LQWHUYLHZV�DQG�VWUXFWXUHG�TXHVWLRQQDLUHV�DGPLQLVWHUHG�LQ�����������RQ�

���� UHVLGHQWV� WKURXJK� SXUSRVLYH� VDPSOLQJ� WR� HOLFLW� LQIRUPDWLRQ� UHJDUGLQJ� IUHTXHQF\� RI� IORRG�

RFFXUUHQFH�DQG�UHVLGHQWV�FRSLQJ�PHFKDQLVPV���

�

RESILIENCE FRAMEWORK 
5HVLOLHQFH�LV�WKH�³WKH�DELOLW\�RI�D�V\VWHP�WR�DEVRUE�GLVWXUEDQFHV�DQG�VWLOO�UHWDLQ�LWV�EDVLF�IXQFWLRQ�

DQG�VWUXFWXUH´��:DONHU�DQG�6DOW�����������DQG�³WKH�FDSDFLW\�WR�FKDQJH� LQ�RUGHU�WR�PDLQWDLQ�WKH�

VDPH� LGHQWLW\´� �)RONH�HW�DO����������5HVLOLHQFH� LV�DERXW�VXUYLYDO�DQG�DGDSWDELOLW\��5HVLOLHQFH� LV�

³WKH� DELOLW\� RI� D� V\VWHP� WR� PDLQWDLQ� LWV� VWUXFWXUH� DQG� SDWWHUQV� RI� EHKDYLRU� LQ� WKH� IDFH� RI�

GLVWXUEDQFH´� �+ROOLQJ�� �����������5HVLOLHQFH� ³LV� WKH� DELOLW\� WR� SHUVLVW� DQG WKH� DELOLW\� WR� DGDSW´�
�$GJHU�����������

 
5HVLOLHQFH� RULJLQDWHG� LQ� WKH� ����V� LQ� WKH� ILHOG� RI� HFRORJ\� IURP� WKH� UHVHDUFK� RI� &�6�� +ROOLQJ�

�3LVDQR���������5HVLOLHQFH�LV�GHILQHG DV�³D�PHDVXUH�RI�WKH�SHUVLVWHQFH�RI�V\VWHPV�DQG�RI�WKHLU�
DELOLW\� WR� DEVRUE� FKDQJH� DQG� GLVWXUEDQFH� DQG� VWLOO� PDLQWDLQ� WKH� VDPH� UHODWLRQVKLSV� EHWZHHQ�

SRSXODWLRQV�RU�VWDWH�YDULDEOHV´��+ROOLQJ������������7KH�FRQFHSW�RI�UHVLOLHQFH�LQ�UHODWLRQ�WR�VRFLDO±
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HFRORJLFDO� V\VWHPV� LQFRUSRUDWHV� WKH� LGHD� RI� DGDSWDWLRQ�� OHDUQLQJ� DQG� VHOI�RUJDQL]DWLRQ� LQ�

DGGLWLRQ�WR�WKH�JHQHUDO�DELOLW\�WR�SHUVLVW�GLVWXUEDQFH��)RONH���������³5HVLOLHQFH�LV�WKH�FDSDFLW\�RI�

D�V\VWHP�EH�LW�DQ�LQGLYLGXDO��D�IRUHVW��D�FLW\�RU�DQ�HFRQRP\��WR�GHDO�ZLWK�FKDQJH�DQG�FRQWLQXH�WR�

GHYHORS��,W�LV�DERXW�WKH�FDSDFLW\�WR�XVH�VKRFNV�DQG�GLVWXUEDQFHV�OLNH�D�ILQDQFLDO�FULVLV�RU�FOLPDWH�

FKDQJH� WR� VSXU� UHQHZDO� DQG� LQQRYDWLYH� WKLQNLQJ�� 5HVLOLHQFH� WKLQNLQJ� HPEUDFHV� OHDUQLQJ��

GLYHUVLW\«� DQG� KXPDQV� DQG� QDWXUH� DUH� VWURQJO\� FRXSOHG� WR� WKH� SRLQW� WKDW� WKH\� VKRXOG� EH�

FRQFHLYHG�DV�RQH�VRFLDO�HFRORJLFDO�V\VWHP´��0REHUJ�DQG�6LPRQVHQ�����������

�

7KH� UHVLOLHQFH�SHUVSHFWLYH� VKLIWV�SROLFLHV� IURP� WKRVH� WKDW� DVSLUH� WR� FRQWURO� FKDQJH� LQ� V\VWHPV�

DVVXPHG� WR� EH� VWDEOH�� WR� PDQDJLQJ� WKH� FDSDFLW\� RI� VRFLDO±HFRORJLFDO� V\VWHPV� WR� FRSH� ZLWK��

DGDSW�WR��DQG�VKDSH�FKDQJH �%HUNHV�HW�DO���������6PLW�DQG�:DQGHO����������

5HVLOLHQFH LQ� WKH� HFRORJLFDO� OLWHUDWXUH� UHIOHFWV� GLIIHUHQW� DVSHFWV� RI� VWDELOLW\� WKDW� IRFXVHV� RQ�
HIILFLHQF\��FRQVWDQF\�RU�SHUVLVWHQFH��FKDQJH�DQG�XQSUHGLFWDELOLW\� �*XQGHUVRQ�HW�DO�� �������+H�

QRWHV�³WKH�GLIIHUHQFHV�EHWZHHQ�WKHVH�WZR�DVSHFWV�RI�VWDELOLW\�±�HVVHQWLDOO\�EHWZHHQ�D�IRFXV�RQ�

PDLQWDLQLQJ� HIILFLHQF\� RI� IXQFWLRQ� �HQJLQHHULQJ� UHVLOLHQFH�� YHUVXV� D� IRFXV� RQ� PDLQWDLQLQJ�

H[LVWHQFH� RI� IXQFWLRQ� �HFRORJLFDO� UHVLOLHQFH�� ±� DUH� VR� IXQGDPHQWDO� WKDW� WKH\� FDQ� EHFRPH�

DOWHUQDWLYH� SDUDGLJPV�ZKRVH� GHYRWHHV� UHIOHFW� WUDGLWLRQV� RI� D� GLVFLSOLQH� RU� RI� DQ� DWWLWXGH�PRUH�

WKDQ�D�UHDOLW\�RI�QDWXUH�«´�*XQGHUVRQ�HW�DO�����������

�

�Resilience Thinking

5HVLOLHQFH�WKLQNLQJ�RQ�WKH�RWKHU�KDQG�³LV�DERXW�JHQHUDWLQJ�LQFUHDVHG�NQRZOHGJH�RI�KRZ�ZH�FDQ�

VWUHQJWKHQ�WKH�FDSDFLW\�WR�GHDO�ZLWK�WKH�VWUHVVHV�FDXVHG�E\�FOLPDWH�FKDQJH�DQG�RWKHU�DVSHFWV�RI�

JOREDO�FKDQJH��,W�LV�DERXW�ILQGLQJ�ZD\V�WR�GHDO�ZLWK�XQH[SHFWHG�HYHQWV�DQG�FULVHV�DQG�LGHQWLI\LQJ�

VXVWDLQDEOH� ZD\V� IRU� KXPDQV� WR� OLYH� ZLWKLQ� WKH� (DUWK¶V� ERXQGDULHV´� �0REHUJ� DQG� 6LPRQVHQ��

��������� ³5HVLOLHQFH� WKLQNLQJ� SURYLGHV� D� IUDPHZRUN� IRU� YLHZLQJ� D� VRFLDO�HFRORJLFDO� V\VWHP� DV�

RQH�V\VWHP�RSHUDWLQJ�RYHU�PDQ\�OLQNHG�VFDOHV�RI�WLPH�DQG�VSDFH�>QRWZLWKVWDQGLQJ�WKDW@�LWV�IRFXV�

LV� RQ� KRZ� WKH� V\VWHP� FKDQJHV� DQG� FRSHV� ZLWK� GLVWXUEDQFH´� �:DONHU� DQG� 6DOW�� ����������

5HVLOLHQFH� WKLQNLQJ� DGGUHVVHV� WKH� G\QDPLFV� DQG� GHYHORSPHQW� RI� FRPSOH[� VRFLDO±HFRORJLFDO�

V\VWHPV� �6(6�� �)RONH� HW� DO��� �������� 7KUHH� DVSHFWV� DUH� FHQWUDO�� ³UHVLOLHQFH�� DGDSWDELOLW\�� DQG�

WUDQVIRUPDELOLW\´� �3LVDQR�� ���������� )RU� UHVLOLHQW� ZRUOG� WKH� YDOXHV� RI� GLYHUVLW\�� HFRORJLFDO�

YDULDELOLW\��PRGXODULW\��DFNQRZOHGJLQJ�VORZ�YDULDEOHV��WLJKW�IHHGEDFNV��VRFLDO�FDSLWDO��LQQRYDWLRQ��

RYHUODS�LQ�JRYHUQDQFH��HFRV\VWHP�VHUYLFHV��:DONHU�DQG�6DOW���������7DEOH���VKRZV�WKH�IDFHWV�

RI�UHVLOLHQFH���

�

528



2OXIHPL��2��2JXQPRGHGH��2��2OXIHPL��3��6RPR\H��2���$�5HVLOLHQW�&RDVWDO�&LW\��/DJRV����WK�,62&$53�&RQJUHVV������

 
 

Table 1: Three Facets of Resilience  

 
Resilience 
concepts �

 
Characteristics �

 
Focus on �

 
Context �

(QJLQHHULQJ�
UHVLOLHQFH��

5HWXUQ�WLPH��
HIILFLHQF\��

5HFRYHU\��FRQVWDQF\�� 9LFLQLW\�RI�D�VWDEOH�
HTXLOLEULXP��

(FRORJLFDO�
UHVLOLHQFH��

%XIIHU�FDSDFLW\��
ZLWKVWDQG�VKRFN��
PDLQWDLQ�IXQFWLRQ��

3HUVLVWHQFH��
UREXVWQHVV��

0XOWLSOH�HTXLOLEULD��VWDELOLW\�
ODQGVFDSHV��

6RFLDO±HFRORJLFDO�
UHVLOLHQFH��

,QWHUSOD\�
GLVWXUEDQFH�DQG�
UHRUJDQL]DWLRQ��
VXVWDLQLQJ�DQG�
GHYHORSLQJ��

$GDSWLYH�FDSDFLW\�
WUDQVIRUPDELOLW\��
OHDUQLQJ��LQQRYDWLRQ��

,QWHJUDWHG�V\VWHP�
IHHGEDFN��FURVV�VFDOH�
G\QDPLF�LQWHUDFWLRQV��

Source: Folke (2006) 

�

3LVDQR� ��������� IRFXVHV� RQ� VRFLDO�HFRORJLFDO� UHVLOLHQFH� DV� WKH� EHVW� VXLWHG� IRU� FRQVLGHULQJ�

JRYHUQDQFH�LVVXHV�DQG�FRQFHSWXDOLVHV�UHVLOLHQFH�FKDUDFWHULVWLFV�WKURXJK�WKH�GHILQLWLRQ�RI�VRFLDO�

HFRORJLFDO�UHVLOLHQFH WKDW��GUDZV�IURP�&DUSHQWHU�HW�DO��������DV�WKH����
x� $PRXQW� RI� GLVWXUEDQFH� D� V\VWHP� FDQ� DEVRUE� DQG� VWLOO� UHPDLQ� ZLWKLQ� WKH� VDPH� VWDWH� RU�

GRPDLQ�RI�DWWUDFWLRQ���

x� 'HJUHH�WR�ZKLFK�WKH�V\VWHP�LV�FDSDEOH�RI�VHOI�RUJDQL]DWLRQ���

x� $ELOLW\�WR�EXLOG�DQG�LQFUHDVH�WKH�FDSDFLW\�IRU�OHDUQLQJ�DQG�DGDSWDWLRQ���

6RFLDO±HFRORJLFDO�UHVLOLHQFH�LV�DERXW�SHRSOH�DQG�QDWXUH�DV�LQWHUGHSHQGHQW�V\VWHPV��7KLV�LV�WUXH�

IRU� ORFDO�FRPPXQLWLHV�DQG� WKHLU� VXUURXQGLQJ�HFRV\VWHPV��EXW� WKH�JUHDW�DFFHOHUDWLRQ�RI� KXPDQ�

DFWLYLWLHV�RQ�HDUWK�QRZ�DOVR�PDNHV� LW�DQ� LVVXH�DW�JOREDO�VFDOHV��6WHIIHQ�HW�DO���������PDNLQJ� LW�

GLIILFXOW�DQG�HYHQ�LUUDWLRQDO�WR�FRQWLQXH�WR�VHSDUDWH�WKH�HFRORJLFDO�DQG�VRFLDO�DQG�WR�WU\�WR�H[SODLQ�

WKHP�LQGHSHQGHQWO\��HYHQ�IRU�DQDO\WLFDO�SXUSRVHV��)RONH�HW�DO���������

�

Adaptive Governance 
�
7KH� 6WRFNKROP� 5HVLOLHQFH� &HQWUH� FRQVLGHUV� DGDSWLYH� JRYHUQDQFH DV� ³DQ� HYROYLQJ� UHVHDUFK�
IUDPHZRUN� IRU� DQDO\VLQJ� WKH� VRFLDO�� LQVWLWXWLRQDO�� HFRQRPLFDO� DQG� HFRORJLFDO� IRXQGDWLRQV� RI�

PXOWLOHYHO�JRYHUQDQFH�PRGHV� WKDW�DUH�VXFFHVVIXO� LQ�EXLOGLQJ� UHVLOLHQFH� IRU� WKH�YDVW�FKDOOHQJHV�

SRVHG� E\� JOREDO� FKDQJH�� DQG� FRXSOHG� FRPSOH[� DGDSWLYH� 6RFLR�(FRORJLFDO� 6\VWHPV´� �3LVDQR��

������ �����$GDSWLYH� JRYHUQDQFH� GHDOV�ZLWK� WKH� FRPSOH[� LVVXHV� WKDW� VRFLR�HFRORJLFDO� V\VWHPV�

DUH� FRQIURQWHG�ZLWK� �3LVDQR�� �������$GDSWLYH�JRYHUQDQFH� LV�EHVW� XQGHUVWRRG�DV�DQ�DSSURDFK�

WKDW�XQLWHV�WKRVH�HQYLURQPHQWDO�DQG�QDWXUDO�UHVRXUFH�PDQDJHPHQW�DSSURDFKHV�WKDW�VKDUH�VRPH�
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RU� DOO� RI� WKH� IROORZLQJ� SULQFLSOHV�� SRO\FHQWULF� DQG� PXOWL�OD\HUHG� LQVWLWXWLRQV�� SDUWLFLSDWLRQ� DQG�

FROODERUDWLRQ��VHOI�RUJDQL]DWLRQ�DQG�QHWZRUNV��DQG�OHDUQLQJ�DQG�LQQRYDWLRQ �'MDODQWH��+ROOH\�DQG�
7KRPDOOD�� ������� )RXU� LQWHUDFWLYH� FUXFLDO� DVSHFWV� IRU� DGDSWLYH� JRYHUQDQFH� DUH� VXJJHVWHG� E\�

)RONH�HW�DO��������QDPHO\������WR�EXLOG�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�UHVRXUFH�DQG�HFRV\VWHP�

G\QDPLFV������WR�IHHG�HFRORJLFDO�NQRZOHGJH�LQWR�DGDSWLYH�PDQDJHPHQW�SUDFWLFHV������WR�VXSSRUW�

IOH[LEOH� LQVWLWXWLRQV� DQG� PXOWLOHYHO� JRYHUQDQFH� V\VWHPV�� DQG����� WR� GHDO� ZLWK� H[WHUQDO�

SHUWXUEDWLRQV��XQFHUWDLQW\��DQG�VXUSULVH��)LJXUH���VKRZV�DQ�LOOXVWUDWLYH�UHSUHVHQWDWLRQ�RI�WKH�OLQNV�

EHWZHHQ� WKH� FUXFLDO� FKDUDFWHULVWLFV� RI� DGDSWLYH� JRYHUQDQFH� WKDW� ZLOO� KHOS� LQ� EXLOGLQJ� DQG�

JRYHUQLQJ�UHVLOLHQFH��3LVDQR����������

)RONH�HW�DO���������UHFRPPHQGV�IRXU�LQWHUDFWLYH�FUXFLDO�DVSHFWV�IRU�DGDSWLYH�JRYHUQDQFH���

x� %XLOG�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�UHVRXUFH�DQG�HFRV\VWHP�G\QDPLFV�

x� )HHG�HFRORJLFDO�NQRZOHGJH�LQWR�DGDSWLYH�PDQDJHPHQW�SUDFWLFHV��

x� 6XSSRUW�IOH[LEOH�LQVWLWXWLRQV�DQG�PXOWLOHYHO�JRYHUQDQFH�V\VWHPV��

x� 'HDO�ZLWK�H[WHUQDO�SHUWXUEDWLRQV��XQFHUWDLQW\��DQG�VXUSULVH��

Figure 4:  Interlinkages between key characteristics of adaptive governance in relation to building 
resilience 

Source: Djalante, Holley and Thomalla (2011). 

Indirect Relationships 

Main Relationships 
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RESIDENTS PROFILE 
7KH�UHVLGHQWV�SURILOH� LV�VKRZQ� LQ�7DEOH����$ERXW�������DQG�������RI� UHVSRQGHQWV�ZHUH�PHQ�

DQG�ZRPHQ�UHVSHFWLYHO\��������RI�UHVSRQGHQWV�ZHUH�DERYH����\HDUV�ROG�ZKLOH�DERXW�������RI�

UHVSRQGHQWV�ZHUH� DERYH� ��� \HDUV� ROG�� ,Q� UHJDUGV� WR�PDULWDO� VWDWXV� ������ZHUH� VLQJOH�� ZKLOH�

����� ��� DQG� ����� RI� WKH� UHVSRQGHQWV� ZHUH� PDUULHG�� GLYRUFHG� DQG� VHSDUDWHG� UHVSHFWLYHO\��

������ RI� UHVSRQGHQWV� KDG� QR� HGXFDWLRQ� ZKLOH� ������� ������ DQG� ���� RI� UHVSRQGHQWV� KDG�

SULPDU\��VHFRQGDU\�DQG�WHUWLDU\�HGXFDWLRQ�UHVSHFWLYHO\���$ERXW�����RI�UHVSRQGHQWV�HDUQHG�OHVV�

WKDQ�ଂ�������86������SHU�PRQWK�ZKLOH�����HDUQHG�EHWZHHQ�ଂ�������DQG�1������SHU�PRQWK��

�86�����86������DQG�����HDUQHG�DERYH�ଂ��������86������SHU�PRQWK��������RI�UHVSRQGHQWV�

KDYH�VWD\HG�LQ�WKH�VWXG\�DUHD�VLQFH�ELUWK��������EHWZHHQ�����\HDUV��������EHWZHHQ������\HDUV��

������ EHWZHHQ� ������ \HDUV� DQG� ������ KDYH� VWD\HG� LQ� WKH� VWXG\� DUHD� IRU� DERYH� ��� \HDUV��

6RPH� RI� WKH� IDFWRUV� ZKLFK� DWWUDFWHG� UHVSRQGHQWV� WR� WKH� IORRG� SURQH� DUHDV� LQFOXGH� ORZ� UHQW�

��������� ORZ� UHQW� DQG� SUR[LPLW\� WR� ZRUN� ��������� ORZ� UHQW� DQG� PDUNHW� DYDLODELOLW\� ��������

DYDLODELOLW\�RI�FKHDS�ODQG����������QHDUQHVV�WR�ZRUN�SODFH����������DQG�IDPLO\�WLHV����������$OO�

WKH�UHVSRQGHQWV�LQ�WKH�DUHDV�YLVLWHG�DWWHVWHG�WR�KDYH�H[SHULHQFHG�IORRGLQJ�EHIRUH��

Table 2: Respondents socio-economic profile 

Sex Number % 
0DOH� ��� �����

)HPDOH� ��� �����

Total 150 100 
Age Number % 
OHVV�WKDQ����\HDUV� ��� �����

������\HDUV� ��� �����

������\HDUV� ��� �����

$ERYH����\HDUV� ��� �����

Total 150 100 
Marital status Number % 
6LQJOH� ��� �����

0DUULHG� ��� ���

'LYRUFHG� �� ��

6HSDUDWHG� ��� ����

Total 150 100 
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Level of Education� Number %   
1R�IRUPDO�HGXFDWLRQ� ��� �����   
3ULPDU\� ��� �����   
6HFRQGDU\� ��� �����   
7HUWLDU\� ��� ���   
Total 150 100   
Monthly Income in Naira 
(ଂ��

Number %   

/HVV�WKDQଂ�������� ��� ���   
ଂ����������ଂ�������� ��� ���   

ଂ����������ଂ�������� ��� �����   
ଂ����������ଂ�������� ��� �����   
$ERYH�ଂ�������� ��� ���   
Total 150 100   
Duration of Residency� Number % 
6LQFH�%LUWK� ��� �����

����\HDUV� ��� �����

����\HDUV� ��� �����

������\HDUV� ��� �����

DERYH���\HDUV� ��� �����

Total ���� ������
In 2018 the exchange rate is $1=360 

 
RESIDENTS VULNERABILITY TO FLOODING 
/DJRV�6WDWH� LV� VXVFHSWLEOH� WR� UHFXUUHQW� \HDUO\� IORRGLQJ�GXH� WR� LWV� VSDWLDO� ORFDWLRQ�� WRSRJUDSK\��

XUEDQL]DWLRQ�RI�SRYHUW\�DQG�FURZGLQJ��7KH�LQFLGHQFH�RI�IORRGLQJ�LV�LQGLFDWHG�LQ�7DEOH�����

�
Table 3:  Flood incidence in Lagos State from 2000 to 2014 
Year Affected 

locations 

Rainfall 

began 

Duration 

in days 

No of 

deaths 

Number of 

displaced 

persons 

Main 

cause 

Comments 

����� 0RVW� SDUWV�

RI� WKH�

PHWURSROLV�

���������� �� � 1RQH� 5DLQIDOO� 6RFLR�HFRQRPLF� DFWLYLWLHV� SDUDO\]HG�� URDG�

EORFNHG�

����� /DJRV�&LW\� ���������� �� ��� 1RQH� 5DLQIDOO� 7KH� IORRGLQJ�ZDV�XS� WR�D�PHWUH� �\DUG��GHHS�
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Table 3:  Flood incidence in Lagos State from 2000 to 2014 
Year Affected 

locations 

Rainfall 

began 

Duration 

in days 

No of 

deaths 

Number of 

displaced 

persons 

Main 

cause 

Comments 

LQ�VHYHUDO�ORZ�O\LQJ�DUHDV�RI�WKH�FLW\��WHQV�RI�

WKRXVDQGV� RI� KRPHV� DOO� RYHU� WKH� FLW\� ZHUH�

LQXQGDWHG�ZLWK�ZDWHU��

����� /DJRV� ���������� �� �� 1RQH� 5DLQIDOO� $�PRWKHU�DQG�EDE\�GURZQHG�

����� /DJRV�&LW\�� ���������� �� �� 1RQH� 5DLQIDOO� 7HQ� KRXUV� UDLQ� IORRGV� ODUJH� DUHDV� RI� /DJRV�

&LW\� K\SHG� E\� ORFNHG� GUDLQV� FDXVHG� E\�

GXPSLQJ�UHIXVH��

����� /DJRV� DUHD�

,NRURGX��

.RVRIH�

��������� ��� �� ����� 5DLQIDOO� 2JXQ� ULYHU� IORRGLQJ�� ������ KRPHOHVV� LQ�

/DJRV�� ���� EXLOGLQJV� GHVWUR\HG� �� SHRSOH�

GHDG�

����� /DJRV�

0DLQODQG� ±�

$SDSD�D[LV�

���������� �� � 1RQH� 5DLQIDOO� �

����� /DJRV�

EXVLQHVV�

GLVWULFWV��

,VODQG�

��������� �� � ����� 5DLQIDOO� 0RVW� VWUHHWV� LQ� WKH� FLW\¶V� NH\� EXVLQHVV�

GLVWULFW� ZHUH� VZDOORZHG� XS� LQ� IORRG��

0RWRULVWV�IRUFHG�RXW�RI�EXVLQHVV��

����� /DJRV�

PDLQODQG�

DQG�,VODQG�

���������� �� � 1RQH� 5DLQIDOO� 5RDGV� ZHUH� IORRGHG�� &DQRHV� FRQVWUXFWHG� WR�

IHUU\�SHRSOH�DFURVV�µWKH�ULYHU¶��

����� /DJRV� ���������� �� 2YHU�

���

�����

KRXVHKROGV�

5DLQIDOO� ������ KRXVHKROGV� ZHUH� DIIHFWHG� LQ� ���

GLVWULFWV�VWUHHWV�� (VWLPDWHG� RXWSXW� ORVV� RI�

ଂ����ELOOLRQ�

����� /DJRV�

PDLQODQG�

DQG�,VODQG�

����������� �� �� 1RQH� 5DLQIDOO� +RXVHV�VXEPHUJHG��RQH�FROODSVHG�LQ�%DULJD��

&RPPXQLW\� OLQNLQJ� EULGJHV� ZDVKHG� RII��

SXSLOV� WUDSSHG�� URDGV� DQG� EULGJHV� ZHUH�

VXEPHUJHG�E\�WKH�IORRG��DQG�PDQ\�SURSHUWLHV�

ZHUH�VZHSW�DZD\�

����� /DJRV� ,VODQG�

DQG�

0DLQODQG�

���������� �� � 1RQH� 5DLQIDOO� &RPPXWHUV� ZHUH� VWUDQGHG� DV� GRZQSRXU�

FDXVHV�IORRGLQJ��JULGORFN�LQ�/DJRV�

����� /DJRV�,VODQG� ���������� �� � 1RQH� 7LGDO�

ZDYHV�

+RPHV�ZHUH�IORRGHG�

����� /DJRV� ,VODQG�

DQG�

0DLQODQG�

���������� � � 1RQH� 5DLQIDOO� 5RDGV�DQG�'UDLQDJHV�ZHUH�VXEPHUJHG�

����� /DJRV� ,VODQG�

DQG�

0DLQODQG�

����������� �� � 1RQH� 5DLQIDOO� 5RDGV� DQG� 'UDLQDJHV� ZHUH� VXEPHUJHG��

PRYHPHQW�ZDV�LPSHGHG��

Source: Informal Research culled from various Newspaper sources  in Nigeria (Vanguard, The Punch, 
Business Day, Daily Champion, Daily Times, Global Flood Register). 
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7KH�PDMRU�FDXVHV�RI�IORRGLQJ�LQ�WKH�VWXG\�ORFDWLRQV�LQFOXGH��

x� )ODW�WRSRJUDSK\��

x� ([FHVVLYH�DQG�UHFXUUHQW�UDLQIDOO��

x� 2YHUIORZ�RI�ZDWHU�ERGLHV��

x� (QFURDFKPHQW�RI�EXLOGLQJ�RQ�IORRG�SODLQ��

x� $EVHQFH� RI� EXLOGLQJ� VHWEDFNV� DQG� FRQVWUXFWLRQ� RI� KRXVHV� RQ� GUDLQDJH� RU� ZDWHU� ZD\V�

�3KRWR����

x� 2SHQLQJ�RI��D�GDP��2\DQ�GDP���LQ�QHLJKERXULQJ�2JXQ�6WDWH��

x� 3RRU�IDXOW\�QRQ�IXQFWLRQDO�GUDLQDJH�QHWZRUN��3KRWR����DQG���

x� ,QGLVFULPLQDWH�GXPSLQJ�RI�ZDVWH�LQWR�ZDWHU�FKDQQHOV�OHDGLQJ�WR�GUDLQDJH�EORFNDJH�

0RVW� RI� WKHVH� IDFWRUV� VHHPLQJO\�DUH�KXPDQ� WULJJHUHG�DSDUW� IURP� WKH� WRSRJUDSK\�� ,Q� ORZ� O\LQJ�

DUHDV� OLNH�$PXZR��2GRILQ��$MHJXQOH��2ZRGH�DQG�2MR�� UHVLGHQWV� VDLG� IORRGLQJ�RFFXUV�DQ\WLPH�

WKHUH�LV�D�KHDY\�UDLQIDOO�IRU�VHYHUDO�KRXUV��

�
Photo 1: Inadequate setback of houses  

�
Source: Authors 2015 

Photo 2: Clogged drainage between houses  

�
Source: Authors 2015 
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,QFRPSOHWH� FDQDO� GUHGJLQJ� DQG� LQDGHTXDWH� LQIUDVWUXFWXUHV� WR� FRQWDLQ� WKH� UXQ�RII� FRQVWLWXWH�

EDUULHUV� WR� SURSHU� IORRG�FRQWURO�PHDVXUHV�� )RU� H[DPSOH�� LQ�$MHJXQOH�� D� FDQDO�ZDV�GUHGJHG� LQ�

�����DIWHU�WKH�IORRG�ZLWK�WKH�H[SHFWDWLRQ�WKDW�LW�ZRXOG�EH�FRQFUHWL]HG�EXW�XS�WLOO�QRW�FRPSOHWHG��

5HVLGHQWV�FRPSODLQHG�WKDW�IORRGLQJ�HIIHFW�KDYH�KHLJKWHQHG�DIWHU�WKH�GUHGJLQJ�WKDQ�LW�ZDV�EHIRUH�

WKH�GUHGJLQJ��3KRWR�����7KH�XQILQLVKHG�GUHGJHG�FDQDO�DFFXPXODWHV�VWDJQDQW�ZDWHU�DQG�UHPDLQV�

D� EUHHGLQJ� JURXQG� IRU� PRVTXLWRHV� DQG� IOLHV�� 5HVLGHQWV� QRWHV� WKH� /DJRV� 6WDWH� :DVWH�

0DQDJHPHQW� $XWKRULW\� �/$:0$�� FRPHV� DURXQG� RQFH� LQ� D� ZKLOH� WR� VSUD\� WKH� ZDWHU� WR�

DYRLG�PLQLPL]H�IOLHV�LQIHVWDWLRQ���

Photo 3: Abandoned dredged canal 

�
Source: Authors 2015 
�

3HRSOHV¶� DWWLWXGHV�� QRQ�FRPSOLDQFH� WR� SK\VLFDO� SODQQLQJ� PHDVXUHV� DQG� KLJK� UDWH� RI� LQIOX[� RI�

SHRSOH�LQWR�WKH�FLW\�RI�/DJRV�KDV�OHG�WR�LQGLVFULPLQDWH�GHYHORSPHQW�DQG�FRQVWUXFWLRQ�RI�GLIIHUHQW�

IRUPV�RI�XQVXVWDLQDEOH�DQG�XQVWDEOH�VKHOWHU�KRXVLQJ�WKDW�IDLO�WR�FRPSO\�ZLWK�SODQQLQJ�UHJXODWLRQV�

DQG�VWDQGDUGV�RI�KRXVLQJ�GHYHORSPHQW��7KHVH�GHYHORSPHQWV�LPSHGH�IUHH�IORZ�RI�ZDWHU�DQG�UXQ�

RII� GXULQJ� DQG� DIWHU� UDLQIDOO� WKXV� OHDGLQJ� WR� IORRGLQJ�� )ORRGV� KDYH� GHYDVWDWHG� PDQ\� SDUWV� RI�

/DJRV�OHDGLQJ�WR�ORVV�RI�VHYHUDO�OLYHV�DQG�SURSHUW\�DQG�WKH�GLVSODFHPHQW�RI�PDQ\�SHRSOH���

RESIDENTS RESILIENCE 

7KH�LPPHGLDWH�UHVSRQVH�WR�IORRGLQJ�E\�WKH�UHVLGHQWV�YDULHV��$ERXW�������RI�UHVSRQGHQWV�ZDQW�

WR� OHDYH� WKH� DUHD� �IOHH� IURP� DUHD��� ������ RI� UHVSRQGHQWV� ILOO� WKH� URDGV� ZLWK� VDQG� XVLQJ�

VDQGEDJV��SXWWLQJ�ZRRG�VKDYLQJV�RQ�URDGV��������RI�UHVSRQGHQWV�XVH�EXFNHWV�WR�GLVSRVH�IORRG�
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ZDWHU�IURP�WKHLU�KRXVHV��������RI�UHVSRQGHQWV�ZDQW�WR�UHORFDWH�WHPSRUDULO\��DQG�������RI�WKH�

UHVSRQGHQWV�KDYH�GRQH�QRWKLQJ�GXULQJ�WKH�IORRGLQJ�LQFLGHQFHV���

+RZHYHU�� RYHU� WKH� \HDUV�� UHVLGHQWV� RI� WKHVH� DUHDV� KDYH� DGRSWHG� YDULRXV� FRSLQJ� VWUDWHJLHV��

7KHVH�LQFOXGH��

x� &OHDULQJ�DQG�GH�VLOWLQJ�RI�GUDLQDJH���

x� %XLOGLQJ�RI�HPEDQNPHQWV�DQG�UDLVLQJ�RI�EXLOGLQJ�IURQWDJHV���

x� 8VH�RI�ERDWV�IRU�PRYHPHQW�GXULQJ�IORRGLQJ��

x� %XLOGLQJ� KLJK� ZDOOV� WR� SUHYHQW� IORRGZDWHU� IURP� HQWHULQJ� WKH� KRXVHV�� FRQVWUXFWLRQ� RI�

WUHQFKHV�DURXQG�KRXVHV���

x� $UUDQJHPHQW�RI�SODQNV�DQG�W\UHV�RQ�VDQGEDJV�WR�DLG�PRYHPHQW�WR�WKHLU�VKRSV�EXLOGLQJV��

+RZHYHU��LQ�WKH�ORZ�FRVW�KRXVLQJ�LQ�$PXZR�2GRILQ�UHVLGHQWV�ZKR�GR�QRW�OLYH�RQ�WKH�JURXQG�IORRU�

ZRUU\� OHVV� DERXW� IORRGLQJ�� :LWK� G\VIXQFWLRQDO� JRYHUQDQFH� VWUXFWXUH� UHVLGHQWV¶� DGDSWDELOLW\� LV�

QRWDEOH� LQ� WKH� YDULRXV� PHWKRGV� XVHG� WR� FRQWDLQ� IORRGLQJ� �3KRWRV� ������ 7KH� UHVLGHQWV� VHOI�

RUJDQL]H�WR�PDNH�WKHLU�FRPPXQLW\�IORRG�UHVLVWDQFH�E\�XVLQJ�QR�RU�ORZ�FRVW�PDWHULDOV�OLNH�SODQNV�

RU�XVHG�W\UHV�WR�FRQVWUXFW�HPEDQNPHQWV�DQG�NHHS�WKH�FRPPXQLW\�PRYLQJ��

Photo 4: Sandbags and planks  

�
Source: Authors 2015 
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Photo 5: Temporary bridges  

�
Source: Authors 2015 
 
Photo 6: Bridge made with planks  

�
Source: Authors 2015 
 
Photo 7: Planks placed on tyres for movement  
�

�
�����������������
Source: Authors 2015 
�
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0DMRULW\� RI� WKHVH� FRSLQJ� VWUDWHJLHV� DUH� UXGLPHQWDU\�� XQVXVWDLQDEOH�� WHPSRUDU\� DQG� LQHIILFLHQW��

*RYHUQPHQW�$JHQFLHV�OLNH�2IILFH�RI�'UDLQDJH�6HUYLFHV��/$6(0$�DQG�/$:0$�KDYH�DWWHPSWHG�

VRPH�LQWHUYHQWLRQ�DFFRUGLQJ�WR�WKH�UHVSRQGHQWV���

POLICY RESPONSE 

Office of Drainage Services 

7R� FRPEDW� WKH� RFFXUUHQFH� DQG� UH�RFFXUUHQFH� RI� IORRGLQJ� LQ� /DJRV� 6WDWH�� WKH� *RYHUQPHQW�

WKURXJK� WKH�2IILFH� RI� 'UDLQDJH� VHUYLFH� HPEDUNHG� RQ� WKH� GUHGJLQJ� RI� WKH� VLOWHG� VWUHDPV� DQG�

GUDLQDJH� FKDQQHOV� LQ� /DJRV�� ,Q� WKH� \HDU� ������ D� WRWDO� RI� �����������PHWULF� WRQV� RI� VLOW� ZHUH�

HYDFXDWHG�IURP�H[LVWLQJ�FROOHFWRU�GUDLQV�DQG�FDQDOV�DQG�FDUWHG�DZD\�WR�PDLQWDLQ�WKH�K\GUDXOLF�

HIILFLHQF\�RI�WKH�GUDLQV�DV�GHVLJQHG��7KLV�LV�WR�LPSURYH�WKHLU�FDUU\LQJ�FDSDFLWLHV�DQG�HQKDQFH�WKH�

HIILFLHQF\� RI� WKH� FKDQQHOV� WR� HIIHFWLYHO\� GUDLQ� VWRUP�ZDWHU� UXQ�RIIV�� 7KH� ILUVW� GUDLQDJH�PDVWHU�

SODQ��/DJRV�0DLQODQG�GUDLQDJH�PDVWHU�SODQ��ZDV�GHVLJQHG�DQG�FRQFOXGHG� LQ������ LQ�D�ELG� WR�

FRQWURO� XUEDQ� IORRGLQJ� DQG� LQXQGDWLRQV� �'UDLQDJH� 'HSDUWPHQW�� /DJRV� 6WDWH� 0LQLVWU\� RI�

(QYLURQPHQW����������

6XEVHTXHQWO\�� GUDLQDJH� PDVWHU� SODQV� IRU� RWKHU� DUHDV� ZHUH� FRQFOXGHG� LQ� ����� DQG� �����

UHVSHFWLYHO\�� 7KH� �����PDVWHU� SODQV�ZHUH� WKH�$SDSD�6WRUP�ZDWHU� GUDLQDJH�PDVWHU� SODQ� DQG�

/DJRV� ,VODQG� 6WRUP� ZDWHU� GUDLQDJH�PDVWHU� SODQ�� 7KH� LGHQWLILHG� ZRUNV� ZHUH� GLYLGHG� LQWR� WZR�

QDPHO\�3ULRULW\���ZRUNV�DQG�3ULRULW\���EXW�RQO\�SULRULW\���ZRUNV�KDYH�EHHQ�LPSOHPHQWHG�WR�GDWH��

7KH�ODVW�PDVWHU�SODQ�ZDV�*UHDWHU�/DJRV�'UDLQDJH�PDVWHU�SODQ�DQG�LW�ZDV�FRQFOXGHG�LQ�������

,Q�/DJRV�6WDWH��EHWZHHQ������DQG������D�WRWDO�RI�����GUDLQDJHV�ZHUH�GUHGJHG��ZKLOH�����RI�WKH�

ZDWHUZD\V�ZHUH� OLQHG�ZLWK�FRQFUHWH�DQG�DERXW����FKDQQHOV�ZHUH�DOVR�GUHGJHG�EHWZHHQ������

DQG�������DQG�SURSRVHG�WR�EH�OLQHG�EHIRUH�������

 
Lagos State Environmental Management Agency (LASEMA) 
/$6(0$�VWUDWHJLHV�FRYHU���PDLQ�DVSHFWV��

x� )ORRG� 3UHYHQWLRQ�� 7KH� /(0&� �/RFDO� (PHUJHQF\� 0DQDJHPHQW� &RPPLWWHH�� ZDV�

HVWDEOLVKHG� LQ� ����� XQGHU� WKH� /DJRV� 6WDWH� (QYLURQPHQWDO� 0DQDJHPHQW� $JHQF\�� 7KH�

FRPPLWWHH�FRQVLVWV�RI�����ORFDO�PHPEHUV�IURP�DOO�WKH�ZDUGV�LQ�WKH�6WDWH��7KH�PHPEHUV�

DUH�IURP�DOO�DJHQFLHV�UHODWHG�WR�WKH�HQYLURQPHQW��&RPPXQLW\�%DVHG�2UJDQL]DWLRQV��DQG�

UHSUHVHQWDWLYHV� RI� FRPPXQLWLHV��� 7KH� FRPPLWWHH� ZDV� HVWDEOLVKHG� LQ� DFFRUGDQFH� ZLWK�
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SULRULW\� �� RI� WKH�'LVDVWHU�5LVN�5HGXFWLRQ�&RQYHQWLRQ� LQ� .REH�� -DSDQ�� 7KH� JRDO� RI� WKH�

FRPPLWWHH�LV�WR�HQVXUH�UHGXFWLRQ�RI�ULVN�DW�ORFDO�OHYHO�WKURXJK�NQRZOHGJH��LQQRYDWLRQ�DQG�

HGXFDWLRQ��7KHVH�WKUHH�HOHPHQWV�ZRXOG�WKHQ�EXLOG�WKH�FXOWXUH�RI�VDIHW\�DQG�UHVLOLHQFH�LQ�

/DJRV�&RPPXQLW\��

x� )ORRG� 3UHSDUHGQHVV�� �,GHQWLILFDWLRQ� RI� IORRG� YXOQHUDEOH� FRPPXQLWLHV� WKURXJK� ULVN�

PDSSLQJ�DQG�KD]DUG�YXOQHUDELOLW\�PDSSLQJ��2WKHU�DJHQFLHV�ZRUNLQJ�RQ�WKH�HQYLURQPHQW�

DUH�DOVR�LGHQWLILHG�IRU�FROODERUDWLYH�HIIRUWV�IRU�H[DPSOH�WKH�1LJHULDQ�0HWURORJLFDO�$JHQF\�

�1,0(7��� /DJRV� 6WDWH� (QYLURQPHQWDO� 0DQDJHPHQW� $JHQF\� �/$:0$��� /DJRV� 6WDWH�

(QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\� �/$6(3$��� 'HSDUWPHQW� RI� 0HWURORJLFDO� 6HUYLFHV��

(PHUJHQF\�)ORRG�$EDWHPHQW�'HSDUWPHQW��DQ�2IILFH�RI�'UDLQDJH�6HUYLFHV�LQ�WKH�0LQLVWU\�

RI�(QYLURQPHQW��DQG�0LQLVWU\�RI�3K\VLFDO�3ODQQLQJ�DQG�8UEDQ�'HYHORSPHQW��0338'���

x� )ORRG� 0LWLJDWLRQ��� 7KLV� LQYROYHV� WKH� XVH� RI� HDUO\� ZDUQLQJ� V\VWHPV� WR� VHQVLWL]H� DQG�

HGXFDWH� YXOQHUDEOH� FRPPXQLWLHV� RQ� KRZ� WR� SUHSDUH�� UHVSRQG� WR� DQG� UHFRYHU� IURP� WKH�

LPSDFW�RI�WKH�GLVDVWHU��PRQLWRULQJ�DQG�HQIRUFHPHQW�RI�HQYLURQPHQWDO�ODZV�OLNH�WKH�/DJRV�

6WDWH�EXLOGLQJ�FRGH�DQG�/DJRV�6WDWH�HPHUJHQF\�SODQV��

x� )ORRG�5HVSRQVH��6WRFN�SLOLQJ�RI�QHFHVVDU\�HTXLSPHQW�WR�FRPEDW�IORRG�DQG�HQVXUH�HDV\�

UHVSRQVH��DQG�EXLOGLQJ�RI�UHOLHI�FDPSV�IRU�UHKDELOLWDWLRQ�IRU�DIIHFWHG�SHUVRQV��3UHVHQWO\��

/DJRV�VWDWH�KDV�WZR�H[LVWLQJ�UHOLHI�FDPSV�LQ�/DJRV�(DVW��$JERZD��/DJRV�:HVW��,JERGR�

DQG�DQ�RQ�JRLQJ�FRQVWUXFWLRQ� LQ�/DJRV�FHQWUDO�/HNNL��)RU�H[DPSOH�� WKH������ ,QWHUQDOO\�

'LVSODFHG� 3HUVRQV� GXULQJ� WKH� ����� IORRGLQJ�ZHUH� UHVHWWOHG� WHPSRUDULO\� DW� WKHVH� UHOLHI�

FDPSV��

x� )ORRG� 5HFRYHU\�� �2EWDLQLQJ� WKH� GHPRJUDSK\� DQG� FKDUDFWHULVWLFV� RI� WKH� SHRSOH� WR�

DVFHUWDLQ� DQG� SUHGLFW� IORRG� YLFWLPV� �VR� DV� WR� SUHSDUH� UHOLHI� PDWHULDOV� DQG� QXPEHU� RI�

SHRSOH�WKDW�ZRXOG�EH�GLVSODFHG��

 
Lagos State Waste Management Authority (LAWMA) 
6SDWLDO� JURZWK� LV� QRW� WKH� RQO\� SURGXFW� RI� SRSXODWLRQ� H[SDQVLRQ�� EXW� DOVR�� ZDVWH� JHQHUDWLRQ��

SDUWLFXODUO\��PXQLFLSDO�VROLG�ZDVWH�WKDW�LV�LPSRVVLEOH�WR�DYRLG��$ERXW��������WRQV�RI�VROLG�ZDVWH�

LV�JHQHUDWHG�HDFK�GD\�LQ�/DJRV��ZLWK�*3&�RI�����NJ�SHUVRQ�GD\���7KH�UDWH�DW�ZKLFK�PXQLFLSDO�

VROLG�ZDVWH� LV�EHLQJ�JHQHUDWHG�KLQGHUV� WKH� FDSDELOLWLHV�� ILQDQFLDO� DQG� WHFKQLFDO�� RI� /$:0$� WR�

VDQLWDULO\�PDQDJH�ZDVWH��6ROLG�ZDVWH� LV� OHIW�XQFROOHFWHG�DQG�GXPSHG� LQGLVFULPLQDWHO\� LQ�ZDWHU�

ERGLHV�� DLU�VSDFHV� RI� EXLOGLQJV�� RSHQ� ODQGV�� URDG� YHUJHV� DQG� SXEOLF� GUDLQV�� � � /LWWHUHG� ZDVWH�

EHFRPHV�SHUPDQHQW�IHDWXUH�RI�XUEDQ�ODQGVFDSH���
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DISCUSSION 

)ORRGLQJ� FKDOOHQJHV� GXH� WR� WKH� HQFURDFKPHQW� RI� EXLOGLQJV� RQ� IORRG�SODLQV�� SRRU�IDXOW\�QRQ�

IXQFWLRQDO� DQG� LQDGHTXDWH� GUDLQDJH� QHWZRUN�� DQG� LQGLVFULPLQDWH� GXPSLQJ� RI�ZDVWH� LQWR� ZDWHU�

FKDQQHOV�KDYH�UHVXOWHG�LQWR�GLVSODFHPHQW�RI�SHRSOH��ORVV�RI�OLYHOLKRRGV��ORVV�RI�SURGXFWLYH�KRXUV��

SROOXWLRQ�RI�GULQNLQJ�ZDWHU��GHVWUXFWLRQ�RI� IDUP� ODQGV��KRXVLQJ�DQG� LQIUDVWUXFWXUHV��ZDWHU�ERUQH�

GLVHDVHV��DQG�GHDWK�DV�VHHQ�LQ�WKLV�VWXG\���

8UEDQ�VSUDZO�DQG�XUEDQL]DWLRQ�RI�SRYHUW\�FRQWLQXH�WR�FDXVH�RYHUFURZGLQJ��DQG�SRRU�TXDOLW\�RI�

KRXVLQJ� LQ� /DJRV� DV� HYLGHQFHG� LQ� WKH� VWXG\� ORFDWLRQV�� ,QDGHTXDWH� XUEDQ� SODQQLQJ�� SRRU�

LQIUDVWUXFWXUHV� RU� ODFN� WKHUHRI�� SRRU� HQIRUFHPHQW� H[LVWLQJ� SODQQLQJ� UHJXODWLRQ� DQG� QRQ�

FRPSOLDQFH�E\�SHRSOH� FRQWLQXH� WR� FDXVH�KDYRF�HVSHFLDOO\� GXULQJ� IORRGLQJ� LQFLGHQFH��:LWK� WKH�

HYHU� LQFUHDVLQJ�XUEDQ�SRSXODWLRQ� LQ�/DJRV�� HQFURDFKPHQWV�RI�ZHWODQGV�DQG�EXLOGLQJ�RI� LOOHJDO�

VWUXFWXUHV��IORRGLQJ�ZLOO�FRQWLQXH�WR�UHRFFXU�XQOHVV�SHRSOH�DQG�JRYHUQDQFH�VWUXFWXUHV�WUDQVIRUP��

�7KH� SHRSOH� DQG� FLW\¶V� UHVLOLHQFH� ZLOO� FRQWLQXH� WR� EH� WHVWHG� LQ� SHULRGV� RI� IORRGLQJ�� 7KHUHIRUH�

DGDSWDELOLW\�PHDVXUHV�WKDW�EXLOG�UHVLOLHQFH�DQG�WUDQVIRUPDELOLW\�RU� WUDQVIRUP�DELOLW\�RI�UHVLGHQWV�

DQG� WKH�JRYHUQDQFH� UHJLPHV� WR� VHOI�RUJDQL]H� DQG�GHYHORS� WKH� FDSDFLW\� WR� OHDUQ� DQG�DGDSW� LV�

YHU\�FULWLFDO��

3ROLF\��SURJUDPV��SODQV�DQG�SURMHFWV�E\�JRYHUQPHQW�DJHQFLHV�VXFK�DV�/$6(0$��/DJRV�6WDWH�

0LQLVWU\� RI� WKH� (QYLURQPHQW�2IILFH� RI� 'UDLQDJH� 6HUYLFHV� DQG� /$:0$� DUH� ODXGDEOH� EXW� KDYH�

IDOOHQ�VKRUW�RI�SHRSOH¶V�H[SHFWDWLRQV��3URMHFWV�DUH�QRW�FRPSOHWHG�GXH� WR�EXUHDXFUDF\�� IXQGLQJ�

LQHUWLD� RU� ODFN� RI� IXQGV�� &DQDO� GUHGJLQJ� DQG� GH�VLOWLQJ� RI� GUDLQDJHV� LQ� DUHDV� OLNH� $MHJXQOH��

2ZRGH��2MR��$JHJH��$PXZR�2GRILQ��/DJRV�,VODQG��(WL�RVD�ZHUH�QRW�FRPSOHWHG��WKXV�LQFUHDVLQJ�

WKH� YXOQHUDELOLW\� RI� WKH� SHRSOH� WR� PRUH� IORRGLQJ� GLVDVWHUV�� 5HVSRQGHQWV� QRWHG� WKH� µVLOHQW¶�

LQDFWLYLW\�RI�7KH�0LQLVWU\�RI�3K\VLFDO�3ODQQLQJ�DQG�8UEDQ�'HYHORSPHQW��

 
WAY FORWARD 
5HVLOLHQFH� WKLQNLQJ� LV� DERXW� WKH� FDSDFLW\� WR� OHDUQ�� DGDSW�� VHOI�RUJDQL]H�� DQG� WUDQVIRUP�DELOLW\��

:()� �������QRWHV� WKH� IDLOXUH�RI� XUEDQ�SODQQLQJ�� IDLOXUH�RI� UHJLRQDO� RU�JOREDO� JRYHUQDQFH�DQG�

LQFUHDVLQJ�XUEDQL]DWLRQ�DUH�DPRQJ�WKH�LQWHUFRQQHFWHG�ULVNV�RI�FOLPDWH�FKDQJH��7KXV��SODQQHUV�

KDYH� D� PDMRU� UROH� LQ� IDFLOLWDWLQJ� UHVLOLHQFH� WKLQNLQJ� DQG� GHYHORSLQJ� WRROV� WRJHWKHU� ZLWK� WKH�

FRPPXQLW\��FLYLO�VRFLHW\��DQG�SROLF\�PDNHUV�WR�EXLOG�UHVLOLHQFH�HVSHFLDOO\�WR�DYHUW�IORRGLQJ�RU�DQ\�

RWKHU�HQYLURQPHQWDO�GLVDVWHU��)LJXUH������

�
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   Figure 5: Building Socio-Ecological Resilience in Flood Incidence 

Source: Authors Conceptualisaton, 2015 

$SSURSULDWH� IHHGEDFN� DQG�PRQLWRULQJ� LV� DOVR� YHU\� FULWLFDO� WR� EXLOGLQJ� UHVLOLHQFH� DQG� DFKLHYLQJ�

DGDSWLYH�JRYHUQDQFH��

Planners 
3K\VLFDO��&RPPXQLW\��3ODQQHUV�PXVW�HQVXUH�WKH��

x� )DFLOLWDWLQJ�SDUWLFLSDWLRQ�DQG�FROODERUDWLRQ�DPRQJ�FLYLO�VRFLHW\�DQG�SROLF\�PDNHUV�

x� 5HYLVLRQ�DQG�HQIRUFHPHQW�RI�SODQQLQJ�UHJXODWLRQV��EXLOGLQJ�FRGHV��GHYHORSPHQW�FRQWURO�

PHDVXUHV��]RQLQJ�E\�ODZV�DQG�FKDQJH�RI�XVH�ODZV�

x� 5HYLVLRQ� DQG� HQIRUFHPHQW� RI� /DJRV� EXLOGLQJ� FRGHV� DQG� QRQ�FRPSOLDQFH� ZLOO� OHDG� WR�

GHPROLWLRQ�RI�VWUXFWXUHV�EORFNLQJ�WKH�IORZ�RI�GUDLQV�DQG�FDQDOV��

x� ,PSURYHG�VDQLWDWLRQ�DQG�SURSHU�ZDVWH�GLVSRVDO�PHDVXUHV��

x� )ORRG�PLWLJDWLRQ�HGXFDWLRQ�DQG�DZDUHQHVV�

x� $GYLFH�RQ�EXLOGLQJ�PDWHULDOV�WR�EH�XVHG�LQ�IORRG�SURQH�DUHDV�DQG��

x� ,QIRUP�FLWL]HQV�DERXW�IORRG�SURQH�DUHDV�LQ�WKH�FLW\�

x� ,QWHJUDWLRQ� RI� JHR�VSDWLDO� DQG� UHPRWH� VHQVLQJ� WHFKQLTXHV� WRZDUGV� DSSURSULDWH� IORRG�

PRGHOLQJ��VLPXODWLRQ�DQG�IRUHFDVWLQJ�

RESILIENCE THINKING 
Self-organize, Learning, 

Trust, Adaptability,  
Innovation, Transform-
ability, Enhance human, 

social  and physical 
capital 

Participation and 
Collaboration 

People/Civil society; 
Instittuions/Agencies,  

Physical Planning 

  City Resilience 
Multi-level  adaptive  

governace,  maintenance 
of  infrastructures, 

Moniroting and feedback  

Peoples' Resilience 
Self -organization, 

Community networks, 
neighbourhood 

assciations, 
landlord/tenants 

associations 
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Residents 
3HRSOH� ZRXOG� DOZD\V� EH� DW� WKH� FHQWUH� RI� VRFLR�HFRORJLFDO� UHVLOLHQFH�� 5HVLGHQWV� VKRXOG� EH�

SURSHUO\�LQIRUPHG�DQG�HGXFDWHG�LQ�WKH�DUHDV�RI��

x� 8WLOL]LQJ�JRRG�TXDOLW\�EXLOGLQJ�PDWHULDOV���

x� 3URSHU�ZDVWH�GLVSRVDO�PHWKRGV���

x� 5HIUDLQ�IURP�GXPSLQJ�ZDVWH�LQGLVFULPLQDWHO\�RU�DORQJ�ZDWHU�FKDQQHOV�RU�LQ�GUDLQV�JXWWHU��

x� )ORRG�FRQWURO�DQG�WKH�GHYDVWDWLQJ�FRQVHTXHQFHV�

x� (GXFDWLRQ�LV�NH\�WR�UHVLOLHQFH�WKLQNLQJ�

�

Government  
0XOWLOHYHO� JRYHUQDQFH� LV� IXQGDPHQWDO� WR� UHVLOLHQFH� WKLQNLQJ� DQG� EXLOGLQJ� UHVLOLHQFH�� 7KXV�� WKH�

6WDWH�*RYHUQPHQW�WKURXJK�DSSURSULDWH�DJHQFLHV��SULYDWH��SXEOLF��&%2V�RU�1*2V��VKRXOG���

x� 'HYHORS�DZDUHQHVV�PHFKDQLVPV�DV�WR�WKH�ULVN�RI�IORRGLQJ�LQ�FRPPXQLWLHV�

x� 'HYHORS�PRQLWRULQJ��VWUXFWXUHV��

x� 6HW�XS�HIIHFWLYH�LQIRUPDWLRQ�DQG�ZDUQLQJ�V\VWHPV��

x� (QVXUH�HQIRUFHPHQW�DQG�FRPSOLDQFH�RI�DOO�HQYLURQPHQWDO�ODZV���

x� (QVXUH�D�EXGJHW�UHIRUP�IRU�HIILFLHQW�SHUIRUPDQFH��

x� 3URYLVLRQ�DQG�PDLQWHQDQFH�RI�LQIUDVWUXFWXUHV�

x� 'UHGJLQJ�DQG�GH�VLOWLQJ�RI�EORFNHG�FDQDOV�DQG�GUDLQDJHV�

x� 5HYLHZ�SHULRGLFDOO\�IORRG�DGDSWDWLRQ�DQG�PLWLJDWLRQ�SROLFLHV�DQG�SURJUDPV�

�

CONCLUSION 

7KH� FRPPXQLWLHV� LQ� WKH� VWXG\� /RFDO� *RYHUQPHQW� DUHDV� VKRZ� UHVLOLHQFH� E\� WKH� GLIIHUHQW�

PHDVXUHV� DGRSWHG� DQG� DGDSWHG� GHDO� ZLWK� IORRGLQJ�� 7KHVH� FRPPXQLWLHV� KDYH� SHUVLVWHG� WR�

UHRFFXUULQJ�IORRGLQJ��7KH�XWLOL]DWLRQ�RI�SODQNV�ZRRG�DQG�XVHG�W\UHV��ZKHHOV��DV�SDWKZD\V��DQG�

WKH� FRQVWUXFWLRQ�RI� EULGJHV� WR� IDFLOLWDWH�PRYHPHQW� RI� SHRSOH�DQG�JRRGV� LQGLFDWH� WKH�H[WHQW� RI�

DGDSWDELOLW\� DQG� WUDQVIRUP�DELOLW\� RI� WKH� UHVLGHQWV�� )RU� D� UHVLOLHQW� FLW\� DQG� D� UHVLOLHQW� SHRSOH��

SK\VLFDO�FRPPXQLW\�SODQQHUV� VKRXOG�EHJLQ� WR�EXLOG� UHVLOLHQFH� �VRFLR�HFRORJLFDO� UHVLOLHQFH�� DQG�

LQFRUSRUDWH�UHVLOLHQFH�WKLQNLQJ�DQG�DGDSWLYH�JRYHUQDQFH� LQWR�SODQ�PDNLQJ��SODQQLQJ�SROLF\�DQG�

SUDFWLFH�HVSHFLDOO\�LQ�IORRG�RU�DQ\�HPHUJHQF\�DQG�GLVDVWHU�VLWXDWLRQV���
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Challenges and lessons learned after Supertyphoon Haiyan in Tacloban City, 
Philippines 

3DUDJDV��*HUDOG��3$1*$6,1$1��3KLOLSSLQHV�

�

ABSTRACT: 

7RXWHG�DV�WKH�ZRUOG¶V�VWURQJHVW�W\SKRRQ�RQ�UHFRUG�WR�PDNH�ODQGIDOO��+DL\DQ�VODPPHG�WKH�FHQWUDO�
3KLOLSSLQHV�RQ���1RYHPEHU������ZLWK�PD[LPXP�VXVWDLQHG�ZLQGV�UHDFKLQJ�����NSK������NQRWV��ZLWK�
JXVWV�XS� WR�����NSK������NQRWV�� MXVW�EHIRUH� ODQGIDOO��7KH�&DWHJRU\� �� �EDVHG�RQ�6DIILU�6LPSVRQ�
KXUULFDQH�VFDOH��VXSHU�W\SKRRQ��NQRZQ�LQ�WKH�3KLOLSSLQHV�DV�<RODQGD��FDXVHG�RYHU�������FDVXDOWLHV��
GLVSODFHG�RYHU���PLOOLRQ�SHRSOH�DQG�GHVWUR\HG�RU�GDPDJHG�RYHU�RQH�PLOOLRQ�KRXVHV�GXH�WR�KLJK�
ZLQG�VSHHG�DQG�VWRUP�VXUJHV��,Q�WRWDO������PXQLFLSDOLWLHV�LQ����SURYLQFHV�DFURVV�ILYH�UHJLRQV�RI�WKH�
FRXQWU\�ZHUH�DIIHFWHG�E\�WKH�VWRUP��7DFOREDQ��EHLQJ�WKH�(DVWHUQ�9LVD\DV�UHJLRQ¶V�ODUJHVW�XUEDQ�
DUHD�DQG�RQH�RI�KDUGO\�KLW�DUHDV��VXVWDLQHG�WKH�ZRUVW�ZLWK�GDPDJHV�HVWLPDWHG�DW�3KS���ELOOLRQ�DQG�
UHFRUGHG�D�GHDWK�WROO�RI�DOPRVW��������2IILFH�RI�&LYLO�'HIHQVH���������7KH�VFDOH�DQG�QDWXUH�RI�WKH�
LPSDFW�RI�+DL\DQ�FUHDWHG�RQH�RI�WKH�ZRUVW�KXPDQLWDULDQ�FULVHV�WKH�3KLOLSSLQHV�KDV�HYHU�IDFHG��7R�
IXOILO�WKH�RYHUZKHOPLQJ�WDVN�IRU�FRRUGLQDWLRQ��WKH�FOXVWHU�V\VWHP�ZDV�DSSOLHG�DW�WKH�&LW\�+DOO��ZLWK�
SHUFHLYHG�SDUDOOHO�FRRUGLQDWLRQ�HIIRUWV�IURP�UHJLRQDO�DQG�QDWLRQDO�JRYHUQPHQWV��DQG�LQWHUQDWLRQDO�
RUJDQL]DWLRQV��

,Q�WKH�DIWHUPDWK�RI�WKH�VXSHUW\SKRRQ��WKH�&LW\�*RYHUQPHQW�FUHDWHG�D�WDVN�IRUFH�FDOOHG�Task Force 
Tindog TaclobanWR�µFRRUGLQDWH�WKH�QHHGV�RI�WKH�SXEOLF�DQG�RSWLPL]H�WKH�FRPPXQLFDWLRQ�EHWZHHQ�
WKH�QDWLRQDO�JRYHUQPHQW�DQG�WKH�GLIIHUHQW� LQWHUQDWLRQDO�RUJDQL]DWLRQV�ZLWK� WKH� ORFDO�JRYHUQPHQW¶�
�&'550&�5HVROXWLRQ�1R������6HULHV�RI��������7KHQ�ODWHU��WKH�ORFDO�JRYHUQPHQW��ZLWK�VXSSRUW�IURP�
8QLWHG�1DWLRQV�+XPDQ�6HWWOHPHQWV�3URJUDP��81�+DELWDW��DQG�NH\�DJHQFLHV��EHJDQ�WR�FRQGXFW�D�
SXUSRVLYH� UHFRYHU\� DQG� UHKDELOLWDWLRQ� SODQQLQJ� SURFHVV� ZKLFK� OHG� WR� WKH� FUHDWLRQ� RI� 7DFOREDQ�
5HFRYHU\�DQG�5HKDELOLWDWLRQ�3ODQ��

6KDULQJ�DXWKRU¶V�VXUYLYRU�DFFRXQWV�DQG�DFWXDO� LQYROYHPHQW�LQ�UHFRYHU\�DQG�UHKDELOLWDWLRQ�HIIRUWV��
ZLWK�FUXFLDO�LQIRUPDWLRQ�IURP�SDUWQHUV�LQ�QDWLRQDO�JRYHUQPHQW�DQG�QRQ�JRYHUQPHQW�RUJDQL]DWLRQV��
WKLV�VWXG\�VKDOO�GHVFULEH�WKH�H[SHULHQFH�RI�WKH�7DFOREDQ�&LW\�*RYHUQPHQW��LWV�FKDOOHQJHV�WR�LQFOXGH�
VXUJH�RI�IRUHLJQ�KXPDQLWDULDQ�ZRUNHUV��VXFFHVVHV�DQG�OHVVRQV�OHDUQHG�DV�WKH�&LW\�WUDQVLWLRQHG�IURP�
KXPDQLWDULDQ�UHVSRQVH��WR�UHFRYHU\�DQG�GHYHORSPHQW�SKDVHV�DIWHU�WKH�GLVDVWHU��7KH�UHSRUW�ZLOO�DOVR�
H[DPLQH� WKH� LQVWLWXWLRQDO� V\VWHPV� ZKLFK� ZHUH� VHW� XS� WR� FRRUGLQDWH� HPHUJHQF\� UHVSRQVH� DQG�
UHFRYHU\�DQG�UHKDELOLWDWLRQ�LQ�7DFOREDQ��DQG�UHIOHFW�RQ�WKH�PDLQ�DFKLHYHPHQWV�DQG�OHVVRQV�IURP�
HPHUJHQF\�UHVSRQVH�WR�UHFRYHU\�WR�UHVLOLHQFH�DQG�VXVWDLQDEOH�GHYHORSPHQW��2YHU�IRXU�\HDUV�DIWHU�
WKH�PHJD�GLVDVWHU��WKH�FDVH�RI�FRDVWDO�7DFOREDQ�UHPDLQV�UHOHYDQW�WRGD\��VKRZLQJ�WKH�LPSDFWV�RI�
FOLPDWH�FKDQJH� WR�XUEDQ�DUHDV��DQG�SURYLGLQJ�FRQWH[W� WR�GLVFXVVLRQV�RQ�3KLOLSSLQH�SROLFHV�DQG�
LQWHUQDWLRQDO�LQWHUYHQWLRQV�UHODWHG�WR�GLVDVWHU�ULVN�UHGXFWLRQ�DQG�FOLPDWH�FKDQJH�DGDSWDWLRQ��
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THE DEVELOPMENT of JUWANA SETTLEMENT as a NORTHERN 
JAVA COASTAL CITY in INDONESIA HAS THE POTENSIAL TO 

SUPPORT GLOBAL MARITIME AXIS 
 

1DQLHN�:LGD\DWL�3UL\RPDUVRQR��5XG\�6XU\D��1LQDZDWL��7KHUHVLD�%XGL�-D\DQWL 
0DVWHU�$UFKLWHFWXUH��)DFXOW\�RI�(QJHQHHULQJ��8QLYHUVLW\�RI�7DUXPDQDJDUD�

-DNDUWD��,QGRQHVLD�
$GGUHVV��6�3DUPDQ�QR����*URJRO�-DNDUWD�%DUDW��,QGRQHVLD�

naniekpriyomarsono@gmail.com��+628164821799 
 

.H\ZRUGV��������settlement development, coastal city, global maritime axis  
�

1. THE BACKGROUND 
 
-XZDQD�ZDV�D�VXEGLVWULFW� WRZQ� LQ�-DYD�QRUWK�FRDVWOLQH�RI� ,QGRQHVLD�EHFDPH�D� WUDMHFWRU\�RI�
SRVW�ODQH��Daendels��IURP�$Q\HU�WR�3DQDUXNDQ��-XZDQD�ZDV�D�FRDVWOLQH�DUHD�DQG�ORZ�SODLQ�
SDVVHG� E\� D� ODUJHVW� ULYHU� RI�3DWL� GLVWULFW� QDPHO\�*RQJJR� ULYHU��6RFLHW\� RQ�W KH� FRDVWOLQH� RI�
*RQJJR� ULYHU� DV� D� SUHOLPLQDU\� VRFLHW\� GHYHORSHG� -XZDQD� DV� D� WRZQ� E\� DSSO\LQJ� GXDOLVWLF�
FRQFHSW� FRVPRORJ\� DQG� H[SUHVVHG� LQ� VKDSH� RI� UHVLGHQFH�� VKDSH� RI� ZRUVKLS� EXLOGLQJ��
%HVLGHV�� FRQFHSW� RI� UHOLJLRXV� GXDOLVWLFDOO\� FRVPRORJ\� LQ� GHWHUPLQDWLRQ� RI� VLWH� RI� EXLOGLQJ�
WRZDUG�WKH�SRVLWLRQ�RI�7KH�&UHDWRU��7ZR�DVSHFWV�RI�GXDOLVWLF�ZHUH�UHIOHFWHG�RQ�VSDWLDO�IRUP�RI�
RXWVLGH�VSDFH��VSDWLDOLW\��DQG�VKDSH�RI�LWV�EXLOGLQJ��

,Q� LWV� GHYHORSPHQW� RI� 'XWFK� FRORQL]DWLRQ�� -XZDQD� EHFDPH� 7UDGH� +XE� D�EL W� KHFWLF� DQG�D�
VLJQLILFDQW�SRUW��LQ�-DYD�LVODQG��7UDGH�WUDQVDFWLRQ�RI�IRUHLJQHUV�EX\LQJ�HDUWK�FURSV��LQFOXGLQJ�
RSLXP� WUDQVDFWLRQ�� 7KHUHIRUH� -XZDQD� ZDV� 1RUWK� ODQH� YHU\� VLJQLILFDQW�� DV� D� SODFH� IRU�
DVVHPEOLQJ�XS�VKLSV��DQG�LQGXVWULDO�FHQWHU�RI�EUDVV�KDQGLFUDIW��EDWLN��DQG�FLJDUUHWWH��

6RFLHW\� OLYLQJ� LQ� -XZDQD� IURP� JHQHUDWLRQ� WR� JHQHUDWLRQ� ZDV� D� ILVKHU\� VRFLHW\� DQG�P LONILVK�
SURGXFHU�ZKRVH� WKHLU� \LHOGV�GRPLQDWHG�PLONILVK�PDUNHW� LQ� ,QGRQHVLD��%HVLGHV�-XZDQD�DUHD�
KDV� VSHFLILF� WUDLWV� QDPHO\�� D� VHWWOHPHQW� RI� WKH� EHJLQQLQJ� H[LVWHG� RQ�W KH� EDQN� RI� ULYHU� DQG�
FRDVWOLQH��IRUPHG�OLQLDU\�VHWWOHPHQW��$V�WLPH�ZHQW�E\�WKH�&KLQHVH�PHUFKDQWV�YLVLWHG�-XZDQD�
DQG� HVWDEOLVKHG� VHWWOHPHQWV� ZLWK� UDGLDO� IRUPV�� WKHUH� ZDV� RSHQ�V SDFH� LQ� WKH� PLGVW� DV�
RULHQWDWLRQ�FHQWHU��-XZDQD�GHYHORSHG�ZLWK�WKH�HVWDEOLVHG�D[LV�RI�'DHQGHOV�VWUHHW�SHQHWUDWLQJ�
OLQLDU\�VHWWOHPHQW��JURZLQJ�WR�EH�D�WRZQ�ZLWK�D�EXLOGLQJ�LQ�WKH�DUFKLWHFWXUH�RI�FRORQLDOL]DWLRQ�RI�
WKH�'XWFK���Indisch��WKH�&KLQHVH�DQG�WKH�-DYD�EHFRPLQJ�FKDUDFWHUV�RI�-XZDQD�WRZQ���

7KLV� WRZQ� H[SHULHQFHG� FKDQJHV� DQG�GHY HORSPHQW� � ZLWK� WKH� XVDJH� RI� VHWWOHPHQW� E\�
ILVKHUPHQ�� PHUFKDQWV�� DQG� KDQGLFUDIWVPHQ�� ,QIRUPDWLRQ� IURP� QXPHURXV� VRXUFHV�� LQ� WKH�
EHJLQQLQJ� RI� WKH� ILIWHHQWK� FHQWXU\� WKH� FRDVWOLQH� FLWLHV� LQ� -DYD� LVODQG� XQGHUZHQW� WKH� UDSLG�
SURJUHVV�DQG�LWV�SHDN�ZDV�DW���WK�FHQWXU\��GXH�WR�WUDGH�DGYDQFH�RI�LQWHU�FRQWLQHQW���

&RQGLWLRQ� WRGD\� -XZDQD� XQGHUJRHV� GHFOLQH� LQ� WKH� EXVLQHVVHV� RI� KDQGLFUDIWV�� WUDGLWLRQDO�
ILVKHUPHQ��DQG� �W KH�EXLOGLQJ�XS�RI�VKLS��7KLV� LV�GXH�WR� WKH� ODFN�RI� IDFLOLWLHV�DQG�I DFLOLWLHV�RI�
WRZQ�VXSSRUWLQJ�WKH�WRZQ�LQFOXGLQJ�IDFLOLWLHV�DQG�GLPLQXWLRQ�LQ�DQ�HQYLURQPHQWDOO\�VLJQLILFDQW�
TXDOLW\��DV�ZHOO�DV�LWV�XVDJH�RI�QHZV�WRROV�IRU�VHHNLQJ�WKH�ILVK�QDPHG�cantrang�HIIHFWLQJ�OHVV�
IDYRUDEO\�RQ�WUDGLWLRQDO�ILVKHUPHQ��

�

�

�
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2. PROBLEMS 
 
3UREOHPV�DUH�KRZ�-XZDQD�DV�D�-DYD�1RUWK� FRDVWOLQH� WRZQ�ZKLFK� ORFDWLRQ� LV� VWUDWHJLF�DQG�
SRWHQWLDO�ZLWK�SRZHU�UHVRXUFHV�DQG�LQ�WKH�SDVW�WLPH�ZDV��WUDGH�KXE�DIIRUGV�WR�VXSSRUW�:RUOG�
0DULWLPH�:RUOG�DV�LQLWLDWHG�E\�3UHVLGHQW�RI�5HSXEOLF�RI�,QGRQHVLD��-RNR�:LGRGR���

3. THE USED METHODS 
  
5HVHDUFK� GRQH�T XDOLWDWLYHO\� LQWHUSUHWDWLYH� ZLWK� D�QDW XUDO� DSSURDFK� LQ� WKH� VWXG\� RI� WKH�
SKHQRPHQD�DW�KDQG�IRU�FRPSUHKHQVLRQ�DQG�LQWHUSUHWDWLRQ��1RUPDQ�'HQ]LQ��<YRQQH�/LQFROQ��
����������� $� GDWD� VHDUFK� ZLWK� VWUDWHJ\� PHWKRG� RI grounded theory research wLWK� DQ�
REVHUYDWLRQ�� LQWHUYLHZ�RQ� LQIRUPDQWV�SHUWLQHQW�WR�UHVHDUFK�REMHFWV��'DWD�FRPSDUHG�WR�QRWHV�
DQG�ZULWLQJ�SHUWLQHQW�WR�SUREOHPV��7KHQ�DQDOL]HG�WR�REWDLQ�WKH�DFFXUDWH�ILQGLQJV��
�
4. DATA IN THE FIELD 
  
-XZDQD�DV� D�VXEGLVWULFW� WRZQ�ZLWK�3DWL� DV� D�G LVWULFW� FDSLWDO� FLW\� DUH� ERWK� ORFDWHG� LQ� D� ODQH�
ZKLFK� ZDV� D�W UDLW� VHSDUDWLQJ� -DYD� LVODQG� ZLWK� 0XULD� LVODQG� LQ� WKH� QRUWK� �LW� LV� WKH� SUHVHQW�
-HSDUD�WRZQ���ERWK�DUH�WUDGH�WRZQV��
�

       
 
 

 

 

 

 
                                    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                  
                        
 
 
 
 
 
 
 
 

      Figure 1. Juwana'sposition on Muria island       
  (Source: wongpati.com, accessed on April 2017) 

        Figure 2. Juwana position in Unification of Mataram 
                    (Source: Kasunanan Surakarta, 2017) 
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                       Figure 3.  Gonggo river as icon Juwana with the past time's fishermen                         
                   (Source: (https://www.kabarkotapati.com/2014/03/koleksi-foto-kuno-pati.html) 

 
4.1 The Colonial Epoch 
 
)URP� WKH�PDS� DQG� KLVWRULFDO� FULWHULD� DW� KDQG� -XZDQD� VLQFH� LQ� WKH� 0DWDUDP� HSRFK� ZDV� D�
VLJQLILFDQW�SRUW�KXE�DQG�UHFNRQHG�GXH�WR�HRJUDSKLFDO�VLWH�DQG�SRWHQFLHV�WKH\�KROG��-XZDQD�RI��
WKH�FRORQLDO�HSRFK�ZDV�D� WUDGH�KXE�D�ELW�KHFWLF��/LNHZLVH�DERXW�SRUW�KXE�GRPLQDWHG�E\� WKH�
'XWFK�XVXDOO\�WKHUH�ZDV�EXLOGLQJ�RI�IRUWUHVV�DV�D�SODFH�IRU�VXSHUYLVLQJ�WKH�SDFH�RI�ORDGLQJ�LQ�
WKH�SRUW�DQG�JXDUGLQJ�WRZDUG�WKH�UHEHO�DV�LW�ZDV�LQ�-XZDQD���-XZDQD�LQ�DGGLWLRQ�ZDV�IDPRXV�
DV�WKH�EXLOGLQJ�XS�SODFH�IRU�VKLS�DV�ZHOO�DV�EUDVV�KDQGLFUDIW� LQGXVWULDO�FHQWHU��$OVR�LW�ZDV�D�
GLVWULFW�UHJLRQ��,Q�WKH�DGPLQLVWUDWLYH�SHULRG�RI�*RYHUQRU�*HQHUDO�'DHQGHOV�WKHUH�ZDV�D�EXLOW�
XS�URDG�RI�SRVW�RU�ZHOO�NQRZQ�DV Gorte Postweg��DV�D�JUHDW�URDG�SLHFH�PDGH�IURP�$Q\HU�WR�
3DQDUXNDQ��,Q� WKH�'XWFK�DGPLQLVWUDWLRQ��-XZDQD�ZDV�D�FHQWHU�RI�.DZHGDQDQ�FLW\� �DistrLFW���
6WDUWHG�RQ�-DQXDU\������XS�WR�SUHVHQW�� LWV�VWDWXV�EHFDPH�6XEGLVWULFW��D�SDUW�RI�3DWL�GLVWULFW��
&LW\
V�SURILOH�VWUHWFKHG�IURP�6RXWK�(DVW��WR�1RUWK�:HVW��SHUSHQGLFXODU�WR�*RQJJR�ULYHU���

-XZDQD� ZDV� D� -DYD� FRDVWOLQH� DUHD� XVHG� E\�0DWDUDP� NLQJGRP� DV� D� SRUW� IRU� VHOOLQJ� HDUWK�
FURSV� DQG� WKH� HQWU\� RI� RYHUVHDV� PHUFKDQWV� PDLQO\� GHULYLQJ� IURP� WKH� &KLQD�� ,WV� OLQHDU�
VHWWOHPHQW�SDWWHUQ� IROORZVHG�*RQJJR� ULYHU� IORZ�DQG�FKDQJHV� WR�HQWHU� LQWR� WKH� UXUDO�DUHD� WR�
IRUP�UDGLDO�SDWWHUQ�ZLWK�VTXDUHV�DV�HYHQW�FHQWHU��,Q�WKH���WK�FHQWXU\��-XZDQD�LV�DQ�LPSRUWDQW�
SRUW� WRZQ� LQ� -DYD� LVODQG�� 7KH� IRUHLJQHUV� ERXJKW� WKH� HDUWK� FURS� DQG� VROG� WR� RWKHU� SODFHV��
2SLXP� ZDV� RQH�R I� ZLWQHVVHV� KRZ� -XZDQD� EHFDPH� D�1 RUWK� FRDVDWOLQH� ODQH� WKDW� ZDV�
LPSRUWDQW��Henri-Louis Charles Te Mechelen��KHDG�RI�LQVSHFWRU�IRU�5HJL�2SLXP�	�5HVLGHQF\�
$VLVWDQW� RI� -XZDQD� LQ� ������ UHFNRQHG� WKDW� RQH� RI� WZHQW\� -DYDQHVH� SHUVRQV� KDG� EHHQ�
LQKDOHUV�RI�RSLXP�GXULQJ�WKH�HSRFK��

�

�

�

                   
 
                
 
           Figure 4.  Building of Dutch epoch was function-tranferred into Administrative Office                          
                                                  (Source: Private Document, 2018) 
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4.2 The Today's Juwana 
-XZDQD��JHRJUDSKLFDOO\� LV�GRPLFLOHG����NPV�IURP�3DWL�GLVWULFW�FDSLWDO�FLW\�DQG�����NPV�IURP�
WKH�FDSLWDO�FLW\�RI�&HQWUDO�-DYD��6HPDUDQJ��-XZDQD�LV�DGMDFHQW�WR�-DYD�VHD�DQG�DOVR�SDVVHG�
ZLWK� 3DQWXUD� URDG� �3DQWXUD� LV� -DYD� 1RUWK� &RDVW��� 0DMRULW\� RI� SRSXODWLRQ� LQ� -XZDQD� ZDV�
-DYDQHVH�DQG�PLQRULW\�ZDV�&KLQHVH�HWKQLF�GZHOOLQJ�LQ�WKH�DUHD�RI�FLW\�FHQWHU��-XZDQD�DV�D�
ILVKHUPDQ�FLW\�ZLWK�LQKDELWDQWV�ZRUN�KHFWLQHVV�VWDUWV�IURP�DERXW��������LQ�WKH�PRUQLQJ��URDG�
RI�-XZDQD�FLW\�VWDUWV�WR�EH�DOLYH��KXQGUHGV�RI�PRWKHUV�DQG�IDWKHUV�ZRUNLQJ�LQ�WKH�ILVK�ODQGLQJ�
TXD\�DUH�VHHPLQJO\�EXV\�ZLWK�ELF\FOH�KHDGLQJ�WR�WKHLU�ZRUN�SODFHV��,Q�WKH�PRUQLQJ�DW�������
R
FORFN� OLNH� LQ� WKH� RWKHU� VPDOO� FLWLHV�� -XZDQD� VWDUWV� WR� H[SHULHQFH� KHFWLF� KRXUV� ZKHUH�
KXQGUHGV�RU�HYHQ�WKRXVDQGV�RI�ZRUNHUV�IURP�WKH�RXWVLGH�DQG�WKH�LQVLGH�RI�-XZDQD�FURZGV�RQ�
WKH�URDGV�DQG� LW�ZDV�DGGHG�ZLWK�FKLOGUHQV�DW�EXV\� WLPH�WKHUH� LQ�-XZDQD�H[FHSW�6XQGD\��,Q�
WKH�PLGGD\��WKH�DWPRVSKHUH�RI�-XZDQD�FLW\� LV�DOVR��EXV\��,Q�WKH�DIWHUQRRQ�DW��������VWUHHWV�
DUH�DJDLQ�FURZGHG�ZLWK�ZRUNHUV�DOUHDG\�OHDYLQJ�IURP�WKH�ZRUN�SODFHV��:KLOVW�LQ�WKH�DIWHUQRRQ�
	�HYHQLQJ��WKH�EXVWOH�LV�FRQFHQWUDWHG�RQ�VTXDUHV�DQG�DUHD�RI�-XZDQD�PDUNHW��

7KH� ODWHVW� GHYHORSPHQW� RI� -XZDQD� LV� PRVW� RI� VKRS�UHVLGHQFHV� DV� RIILFH� DQG� PLQL� PDUNHW�
VKRSV�OLNH�,QGRPDUW��$OIDPDUW��DV�ZHOO�DV�JUHDW�QXPEHU�RI�VWDWH�EDQNV�RU�HLWKHU�SULYDWH�EDQNV�
VSUHDGV��%HVLGHV��-XZDQD�DOVR�KDV�DPSOH�FRRSHUDWLYHV�VXFK�DV��&RRSHUDWLYH�RI�0XULD�DQG�
&RRSHUDWLYH� RI� 3DQJHVWX�ZKLFK� DUH� ERWK� DV� JUHDW� FRRSHUDWLYHV� KHDGTXDUWHUHG� LQ� -XZDQD��
7KLV�PDUNV�DQ�HFRQRPLFDO� F\FOH�DQG� ILQDQFLDO� F\FOH� LQ�-XZDQD�D�EL W�ZHOO�� -XZDQD� WRJHWKHU�
ZLWK�3DWL�� -HSDUD�� DQG�.XGXV�FDWHJRUL]HG� LQWR�DUHD�RI� LQWHJUDWHG�HFRQRP\�SRWHQF\�QDPHG�
WKHQ�DV�:$1$5$.87,��-XZDQD��-HSDUD��.XGXV�DQG�3DWL���

-XZDQD� LWVHOI� KDV� D� ELJ� UROH� IRU� 3DW� GLVWULFW�� -XZDQD� LV� DQ�L QGXVWULDO� FHQWHUV� IRU� D�EU DVV�
KDQGLFUDIW��IXUQLWXUH�KDQGLFUDIW��VKLS�EXLOGLQJ��EDWLN�KDQGLFUDIW�LQGXVWU\��DQG�DV�GLVWULFW
V�ILVKHU\�
FHQWHU�ZLWK�D�ILVK�DXFWLRQ�SODFH��DQG�FXOWXUDO�FHQWHU�LQ�3DWL�GLVWULFW��$PSOH�FXVWRPV��WUDGLWLRQ��
FXOWXUHV� LQ� -XZDQD� VWLOO� VXVWDLQDEOH� XS� WR� SUHVHQW� DQG� -XZDQD� GHVHUYHV� DV� �FXOWXUDO� FLW\���
IURP�3DWL�GLVWULFW��VWUHHW�IDFLOLWLHV�LQ�-XZDQD�LWVHOI�ODFNV�RI�VXIILFLHQF\�VXFK�DV�QDUURZV�VWUHHWV�
LQ�WKH�FLW\��D�ELW�GLUW\�VWUHHWV�DQG�OHVV�DYDLODEOH�VLGHZDONV��

-XZDQD�KDV�SRUWV�LQ�%DMRPXO\R�DQG�3DMHNVDQ�.XGXNHUDV��ERWK�SRUWV�DUH�ORFDWHG�RQ�WKH�DUHD�
RI�*RQJJR�ULYHU�HYHU\�GD\��KXQGUHGV�RI�VKLSV�SDUNV�RQ�WKH�EDQN�RI�ULYHU��*RQJJR�ULYHU� LV�D�
�JUDFH�� DQG�DO VR� �GLVDVWHU´� IRU� -XZDQD� FLW\�� 7KH� JUDFH� LV� WKDW� GXH�W R� WKLV� ULYHU�� -DNDUWD�
UHVLGHQWV��DUH�VXFFHVVIXO�WR�EH�ILVKHUPDQ��-XZDQD�LV�H[FHSWLRQ�IURP�ILVKHUPHQ��)LVKHUPHQ�LQ�
-XZDQD�PRVWO\� KDYH� ULFK� KRXVHV�� FDUV�� DQG� OX[XULRXV� VWXIIV�� 7KLV� LV� VHHQ� IURP� ILVKHUPHQ�
GHULYLQJ� IURP� DUHD� RI� %HQGDU� DQG�% DMRPXO\R�� ³'LVDVWHU´�RI� -XZDQD� ULYHU� LV� DERXW� DOPRVW�
HYHU\� \HDU� -XZDQD� XQGHUJRHV� IORRG�PDLQO\� LQ� WKH� DUHD� RI� %XPLUHMR� 	�'RURSD\XQJ� GXH� WR�
RYHUZDWHU�RI�-XZDQD�ULYHU�XQDEOH�WR�DFFRPRGDWH�WKH�ZDWHU��

�

Figure 5. Situation of Juwana Fisherman's settlement 
(Source: Private Document, 2018) 

6HWWOHPHQW�6SDWLDOLW\�3DWWHUQ�RI��.DPSRQJ�1HOD\DQ�7DPEDN�%HQGDU�%DMRPXO\R�-XZDQD�FDQ�
EH� LGHQWLWLIHG� WR� KDYH� D� FKDUDFWHU� RI� ILVKHUPDQ
V� VHWWOHPHQW� LQ� WKH� DVSHFW� RI� VSDFHQHVV�
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�XQLTXH�� DV� ZHOO� DV� IDFWRUV� WDNLQJ� LQIOXHQFH� LQ� RUGHU� WR� UHVWULFW� DQG�HV WDEOLVK� UHOLDQFH�
�determine factors�� RQ� VSDWLDO� SDWWHUQ�� ,W� LV� VHHPLQJO\� YLVLEOH� WKDW� FRPSRQHQWV� RI� VSDFH�
VKDSHUV��spatial space and urban space��UHODWHV�WR�VRFLDO�FXOWXUH��HFRQRP\�DQG�ILVKHUPDQ
V�
VHWWOHPHQW�SK\VLFV�KDYLQJ�VLJQLILFDQFH�RQ�JURZWK�RI�ILVKHUPDQ
V�VHWWOHPHQW�DOVR�RQ�-XZDQD�
FLW\��7KURXJK�D�VSDWLDOLW\�SDWWHUQ�VLJQLILFDQFH�DV�D�UHVSRQVH�RQ�GHSHQGHQFH�UHOLDQFH�IDFWRUV�
ZLOO�EH�SURGXFHG�E\�D�SDUDPHWHU�JRLQJ�WR�GHWHUPLQH�FRQVLGHUDWLYH�VWHSV��SDWWHUQ�VKDSHUV�RU�
VSDWLDO�SHUVSHFWLYH� WKXV� LW�FDQ�EH� LGHQWLILHG�VR�IDU�DERXW�WKH�SRVVLELOLW\�RI�VSDWLDOLW\�SUREOHP�
WURXEOHVKRRWLQJ�DEOH�WR�GR�LQ�ILVKHUPDQ�VHWWOHPHQW�GHYHORSPHQW�DQG�-XZDQD�FLW\�RYHUDOO���

�

�

 
 
 
 
 
 
 
 
 
 

Figure 6. Juwana Room pattern Map with River  
(Source: Private Document, 2018) 

�
3DWWHUQ�RI�6SDFH����6XEGLVWULFW�2IILFH�ZLWK�&LW\�6TXDUHV�DV�-XZDQD�FLW\�DFWLYLW\���
3DWWHUQ� RI� 6SDFH� ��� &RPPHUFLDO� FHQWHU� IRUPLQJ� WKH� D[LVW� RQ� WKH� URDG� RI� 'DHQGHOV�
�3$1785$��
3DWWHUQ�RI�6SDFH�����/RFDWLRQ�RI�%HQGDU�YLOODJH�DV�)LVKHUPDQ�VHWWOHPHQW�YLOODJH�XQLTXH�DORQJ�
WKH�*RQJJR�ULYHU��$�PRVTXH��JUHHQ�FRORU��DV�VRFLHW\
V�DFWLYLW\�FHQWHU�

5HVHDUFK�HYHQW�GRQH� LQ�VWHSV�RI� IRUPXODWLQJ�UHVHDUFK�GHVLJQ��FRQGXFWLQJ�FRPSDUDWLRQ�DQG�
H[LVWLQJ�UHJLRQ� LGHQWLW\��GHWHUPLQLQJ�YDULDEOHV�DQG�PHDVXUHPHQW�SDUDPHWHUV��SUREDWLRQ�DQG�
DQDO\VLV�� ,W� LV� FRQFOXGHG� WKDW� ILVKHUPDQ� VHWWOHPHQW� VSDWLDOLW\� SDWWHUQ� RI�%HQGDU� YLOODJH�ZDV�
IRUPHG�IURP�QDWXUH�FRQGLWLRQ�DV�EDVLF�IRUP�DQG�GHYHORSV�LQ�WKH�IUDPH�RI�HFRQRPLFDO�DFWLYLW\�
DV� GHWHUPLQDWLYH� IDFWRUV� IRU� VHWWLQJ� WKH� VSDFH� LQ� VSDWLDO� VFDOH� RU� XUEDQ� VWUXFWXUL]HG� LQ� WKH�
EDVLF� OHYHO� �core��� WUDQVLWLRQ� DQG�GL IXVLRQ� �VHSDUDWHG� OHYHO��� 7KHUH� LV� DFFHVV� GHWHUPLQLQJ�
PRGH�PRELOLW\� IURP� VRFLDO� DVSHFW� RU� HFRQRPLFDO� DVSHFW� �backward-forward linkage�� ZLWK�
leading sector� RI� ILVK� FDSWXUH� DFWLYLW\�� SXEOLF� VSDFH� DYDLODELOLW\� KDV� VLJQLILFDQW� PHDQLQJ� LQ�
VSDWLDOLW\�SDWWHUQ�PDUNHG�ZLWK� WKH� LPSRUWDQFH�RI�TXD\�H[LVWHQFH�DQG�)LVK�$XFWLRQ�3ODFH�DV�
core area��7KXV�VRFLDO�DOWHUDWLRQ�DVSHFW�YHU\�UHODWHV�WR�VRFLHW\�HFRQRP\�LQFUHDVH�WKDW�FDXVH�
RQ� FLW\� VSDWLDOLW\� GHWDLO�� 7KHUHIRUH� LW� LV� QHFHVVDU\� WR� KDYH� SODQQLQJ� LQWHJUDWLRQ� E\� SODFLQJ�
GHWHUPLQDQW� IDFWRU� VXFK� DV� HFRORJLFDO� KXPDQLVP� ZKLFK� LQIOXHQFHV� RQ� VXVWDLQDELOLW\� RI�
ILVKHUPDQ�VHWWOHPHQW�TXDOLW\��LQFUHDVH���

          

 
 
 
 
 
 
 
 

Figure 7. Juwana Beach Area                            
(Source: Private Document, 2018) 
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5. DATA STRUCTURE AND ANALYSIS 
 
:KDW
V�RQ�WKH�PLQG�ZKHQ�WKLQNLQJ�DERXW�-XZDQD�WRZQ�"�$�ILVKHUPDQ�WRZQ��D� WRZQ�RI� IRONV�
IULHQGO\��VXFFHVVIXOO�DQG�PDQ\�PRUH�����
�
-XZDQD�LV�D�WRZQ�RQ�-DYD�QRUWK�FRDVWOLQH�ZLWK�DQ�DUHD�ZLGWK�RI�DERXW�������KD��������NPð���
-XZDQD�WRZQ�LV�WKH�VHFRQG�ODUJHVW�LQ�WKH�3DWL��*HRJUDSKLFDOO\��-XZDQD�LV�DGMDFHQW�ZLWK�-DYD�
VHD��RQ�WKH�QRUWK�DGMDFHQW�GLUHFWO\�WR�VXEGLVWULFW�RI�%DWDQJDQ��QHDU�WKH�6RXWK�DGMDFHQW�GLUHFWO\�
WR� -DNHQDQ� VXEGLVWULFW� DQG� 3DWL� VXEGLVWULFW�� DQG� QHDU� WKH� :HVW� DGMDFHQW� WR� :HGDULMDNVD�
VXEGLVWULFW���
�
$� QXPEHU� RI� -XZDQD� VXEGLVWULFW
V� SRSXODWLRQ� ZDV� �������� LQKDELWDQWV� �'LVWULFW� 'RFXPHQW��
�������0DMRULW\�RI�-XZDQD�VXEGLVWULFW�KDV�HPSOR\PHQW�DV�ILVKHUPHQ��6LQFH�LQ�-XZDQD�WKHUH��
LV� ILVKHU\� SRUW� ORFDWHG� LQ� D�Y LOODJH� RI� %DMRPXO\R�� 7KLV� ILVKHU\� SRUW� LV�'LVWULFW
V� )LVKHU\� 3RUW�
DEEUHYLDWHG�RU�FDOOHG�DV�33'��KRZHYHU�WKLV�SRUW
V�TXDOLW\�LV�DVVXPHG�R�HTXDO�ZLWK�Nusantara�
)LVKHU\�3RUW�RU�1DWLRQDO�)LVKHU\�3RUW��,W�LV�D�IDFW�IURP�IDFLOLWLHV�DYDLODEOH�DW�DURXQG�SRUW�VXFK�
DV�� ILVK�DXFWLRQ�SODFH��JDVROLQH� ILOOLQJ�SODFH��GRFNLQJ�ZRUN�SODFH�� LFH� IDFWRU\�DQG�VDOW�SODQW��
7KH� REMHFWLYH� LV� DV� D�I LVK� VKLS�VXSSRUW�PHGLD� DW� VDLOLQJ� WLPH�� ,Q� WKLV� SRUW� WKHUH� DUH� ILVKHU\�
VKLSV� IURP� QXPHURXV� VL]HV� DQG� GLIIHUHQW� � W\SHV� LQ� WHUPV� RI� FDSWXUH� GHYLFHV� Vtarted from 
purse seine��long line��ILVK�WUDZOLQJ��bagan apung�DQG� bagan tetap��
�
-XZDQD�ILVKHUPHQ�DUH�KDUG�DQG�GLOOLJHQW�LQ�ZRUN��GXH�WR�GLOOLJHQFH�RI�WKLV�-XZDQD�ILVKHUPHQ�
WKXV� DOPRVW� DOO� LQKDELWDQWV� OLYH� SURVSHURXVO\�� ,W� FDQ� EH�V HHQ� IURP� KRXVHV� RI� LQKDELWDQWV��
-XZDQD�FDQ�EH�HTXDOL]HG�WR�ELJ�FLWLHV�DW�KDQG�LQ�,QGRQHVLD��
��
9LOODJH�RI�%HQGDU�� LV�RQH�RI�YLOODJHV�LQ�-XZDQD�DVVXPHG�DV�PRVW�SURVSHURXV�YLOODJH��,I�\RX�
YLVLW� %HQGDU� YLOODJH�� WKHQ� \RX�ZLOO� IHHO� DV� LI� EHLQJ� LQ� WKH� HOLWH� KRXVHV� RI� EXVLQHVVPHQ� DQG�
DSSDUDWXV��<RX�ZLOO�IRUJHW�WKDW�%HQGDU�LV�VROHO\�D�ILVKHU\�YLOODJH��+RZ�LV�SRVVLEOH�ZLWK�PDMRULW\�
RI� HPSOR\PHQW� DV� ILVKHUPDQ�� DOPRVW� DOO� LQKDELWDQWV� RI� %HQGDU� KDYH� OX[XULRXV� KRXVHV�ZLWK�
YHKLFOHV�DQG�PRWRUV�ZLWK�DVVXPSWLRQ�WKDW�WKH\�KDYH�PRUH�WKDQ�RQH��+RZHYHU�%HQGDU�LV�VWLOO�
%HQGDU�DQG�-XZDQD�LV�VWLOO�-XZDQD��(YHQ�WKRXJK�LW�FDQ�EH�VDLG�DV�PRVW�SURVSHURXV�WRZQ�RI�
ILVKHUPHQ��-XZDQD�LQKDELWDQWV�LV�VWLOO�ORZ�SURILOH�DQG�KXPEOH���
�
7KLV� VXFFHVV� FDQ� EH�R EWDLQHG� VLQFH� WKH\� XVH� FDSWXUH� GHYLFH� FDOOHG� DV� cantrang (purse 
seine).�7KDW�GHYLFH�FDQ�FDSWXUH�PDULQH�\LHOGV�XS�WR�WKH�ERWWRP�RI�LW��)LVK�FDSWXUH�DUH�DW�DERXW�
-DYD�6HD�ZDWHUV��)LVK�FDSWXUH�DUHD�LQ�DERXW�-DYD�6HD�DQG�0DNDVDU�VWUDLW� LV�D�PRVW�SURSHU�
IRU�VKLSV�ZLWK�FDSWXUH�GHYLFHV��6LQFH�WKDW�DUHD�KDV�QR�FRUDO�EXW�PXG�DQG�LV�VWLOO�ULFK�RI�ILVKHU\�
UHVRXUFHV��7KHUHIRUH�WKH�FRQGLWLRQ�FDQ�SXW�RSSRUWXQLWLHV�IRU�ILVKHUPHQ�WR�JDLQ�FDSWXUH�\LHOGV�
LQ�PD[LPXP��7KH\�ZLWK�ELJ�VKLS�FDQ�EH� WKH� LQ� WKH�PLGVW�RI�VHD� IRU�DERXW�����PRQWKV��7KLV�
PDNHV�GLVFUHSDQF\�WRZDUG�WUDGLWLRQDO�ILVK�FDSWXUH�ZKLFK�LWV�ILVK�\LHOG�LV�MXVW�VR��
 
$�JRYHUQPHQWDO�SROLF\��LQ�WKLV�FDVH�LW� LV�D�0LQLVWHU�RI�0DULQH�DQG�)LVKHU\�DV�WKH�DXWKRULW\�LQ�
WHUPV�RI�SURKLELWLRQ�RI�WUDZOLQJ�RU��cantrang�GHYLFH�UHFHLYHV�SURWHVWV�DQG�EODVSKHP\��$�SROLF\�
LVVXHG�E\�0LQLVWHU�6XVL�3XGMLDVWXWL�PDNHV�DPSOH�ILVKHUPHQ�LQWR�EDQNUXSWF\��

$�KHDG�RI�DVVRFLDWLRQ�RI�/DPRQJDQ
V�ILVK�WUDZO�RU�3XNDW�7DUL�/DPRQJDQ��DIILUPHG�WKDW�DPSOH�
ILVKHUPHQ�DUH�MREOHVV�VLQFH�D�EDQ�WR�XVH�FDSWXUH�GHYLFH�RI�WUDZO��payang�DQG�cantrang�XS�WR�
WKH� HIIHFWLYH� GDWH� LQ� 'HFHPEHU� ������ 0LQLVWHU� RI� 0DULQH� DQG�)L VKHUPHQ� DQQRXQFHG� WKDW�
H[WHQVLRQ�RI�FDQWUDQJ�XVDJH�LQ�VL[�GLVWULFWV�OLNH�5HPEDQJ��3DWL��-XZDQD��DQG�/DPRQJDQ�ZLWK�
WKH�FRQGLWLRQ��

)DFXOW\� RI� /DZ�� 8QLYHUVLW\� RI� ,QGRQHVLD� �)+8,�� KHOG� Focus Group Discussion� �)*'��
³'HFUHDVLQJ�WKH�9XOQHUDELOLW\�RI�,QGRQHVLD¶V�)LVKLQJ�&RPPXQLWLHV��&RXQWHULQJ�WKH�7KUHDWV�RI�
,OOHJDO� 	� 8QVXVWDLQDEOH� )LVKLQJ´� RQ�)U LGD\� ������������ SUHVHQWHG� D� ILHOG� UHSRUW� RI� 1HZWRQ�
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)XQG� LQ� %LWXQJ� DQG�'RER� E\� WKUHH� UHVHDUFKHUV� QDPHG� 3URI��0HOGD� .DPLO� $ULDGQR�� 3K�'���
3URI��$GULDQXV�0HOLDOD��3K�'�DQG�0XKDPPDG�%LODKPDU�EHIRUH�WKH�DXGLHQFH��ZLWK�RXWFRPH��
WKHVH�ILVKHUPHQ�FRQGXFWV�WUDGLWLRQDO�FDSWXUH�DQG�DZDUH�WKH�LPSRUWDQFH�RI�NHHSLQJ�XS�QDWXUH�
UHVRXUFHV� LQ� WKH� ZDWHUV�� 6RFLHW\� GR�W KH� ZDUQLQJ�� DQG� WKUHDWHQLQJ� LI� ILQGLQJ� ELJ� VKLS� XVLQJ�
trawl, by reason of destroying the marine habitat. 

 

 

�

  

 

                
  
              Figure 8. A meeting of President and accompanied by Minister of Fishery and Marine   
                      Susi Pudjiastuti with Association of Indonesian Fishermen 08 May 2018                           
                                    (Source: Association of Indonesian Fishermen, 2018) 

:LWK�SUR�DQG�FRQWUD�DERXW�FDSWXUH�GHYLFH�QDPHG�cantrang� LW� LWV�NLQG� LQ� WKH�ILHOG�� ILQDOO\� WKH�
SUHVLGHQW� 0UV�� -RNR� :LGRGR� �-RNRZL�� VDLG�� *RYHUQPHQW� NHHSV� DWWHPSWLQJ� WR� �V XJJHVW�
ILVKHUPHQ� LQ� WKHLU� JUHHQ�PLQGHG� HIIRUW� RI� WKH� ILVKLQJ� FDSWXUH�� $FFRUGLQJ� WR� KLP�� HIIRUW� RI�
0LQLVWHU�RI�0DULQH�DQG�)LVKHU\��6XVL�3XGMLDVWXWL�IRUELGLQJ�WKH�XVDJH�RI�ILVKLQJ�FDSWXUH�QDPHG�
FDQWUDQJ� LV� D� QDWXUH� LQ� WHUPV� RI�PDULQH� HFRV\VWHP� LV� QRW� ZUHFNHG� WKXV� FDSWXUH� \LHOGV� RI�
ILVKHUPHQ�FDQ�EH�DPSOH���

-RNRZL�DOVR�DVNV�ILVKHUPHQV
�XQGHUVWDQGLQJ�WKDW� WKH�EDQ�RI�FDQWUDQJ�KDV�QR�PHDQ�DW�DOO� WR�
EORFN� ILVKHUPHQ� GRLQJ� ILVKLQJ�� 7UDQVLWLRQ� RI� OHDYLQJ� IURP� FDQWUDQJ� XVDJH� WR� GHYLFHV�
UHFRPPHQGHG�E\�..3�VKDOO�EH�GRQH�E\� ,QGRQHVLDQ� ILVKHUPHQ�IRU� WKH�SUHYHQWLRQ�RI�PDULQH�
HFRV\VWHP�GHVWUXFWLRQ��

%HVLGHV��DQRWKHU�SRWHQF\�KHOG�E\�-XZDQD�LV�VKLS�SURGXFWLRQ�RU�VKLS�EXLOGLQJ�XS�ZLWK�0DUEDX�
ZRRG�DOUHDG\�IDPRXV�DOO�DURXQG�WKH�,QGRQHVLDQ�ZDWHUV��([SHUWV�PDNLQJ�WKLV�VKLS�LV�-XZDQD�
QDWLYH�LQKDELWDQWV�DQG�%DMR�HWKQLF�IURP�6RXWK�6XODZHVL��%RWK�DUH�ILVKLQJ�VRFLHW��7KLV�LQGXVWU\�
LV� ORFDO�JHQXV� UDUHO\� IRXQG� LQ� WKH�RWKHU�SODFHV�VLQFH� WKH�QHHGV�RI�H[SHUWV� LQ�FDSDELOLW\�DQG�
VSHFLDO�VNLOOV��

,Q�RUGHU�WKLV�LQGXVWU\�FDQ�GHYHORS�WKXV�0LQLVWHU�RI�/LDLVRQ�SODFHV�RUGHU�RI�����WUDQVSRUW�VKLSV�
LQ�FDSDFLW\�RI����JURVV�WRQQDJH�ODWHU�WR�XVH�DV�ORJLVWLF�WUDQVSRUW�VKLSV�LQ�(DVW�,QGRQHVLD��

�

 

 

 

Figure 9.  Process of Ship Building-up in Juwana as One of Indonesia's Maritime Axis Establishment                            
                                                              (Source: Private Document, 2018) 

552



 

�

�

�

�

                                        Figure 10.  Prototype of Juwana Traditional House                           
                                                 (Source: Private Document, 2018) 

 
6. SUMMARY 
  
-XZDQD�KDYLQJ�PDULQH�UHVRXUFHV�DQG�FRDVWOLQH�DV�ZHOO�DV�KXPDQ�UHVRXUFHV�JUDQWV�LPSRUWDQW�
VXSSSRUW� IRU�-XZDQD�HFRQRP\� LQ�VSHFLILF�DQG�,QGRQHVLD� LQ�JHQHUDO��DV�ZHOO�DV�KROGLQJ� WKH�
LQWHUHVW� LQ� WKH� QDWLRQDO� DQG� LQ� WKH� JOREDO� VLQFH� KROGLQJ� D� ULFK� QDWXUH� ELRGLYHUVLW\�� )RU� WKH�
SRZHU�UHVRXUFH�LV�KDUPRQ\�LW�WDNHV�DV�IROORZV���
��� ,QWHJUDWHG�DSSURDFK�IRU�SODQQLQJ�DQG�PDQDJHPHQW�RI�FRDVWOLQH�]RQH��
��� ,W� LV� QHFHVVDU\� IRU� DYDLODELOLW\� LQ� LQIRUPDWLRQ� DQG� DFFXUDWH� GDWD� IRU� WKH� VDNH� RI� SURSHU�

PDQDJHPHQW��
��� 7UDQVSDUHQF\�LV�QHHGHG�LQ�SRZHU�UHVRXUFH�DOORFDLWLRQ��
��� &RRSHUDWLRQ� LV� QHHGHG�EHWZHHQ�3(0'$� �',VWULFW�$GPLQLVWUDWLRQ�� DQG�O RFDO� VRFLHWLHV� LQ�

UHVRXUFHV�PDQDJHPHQW��
-XZDQD�FDQ�EH�D�SURWRW\SH�IRU�-DYD�1RUWK�FRDVWOLQH�RZQ�DEOH�WR�VXSSRUW�WKH�HVWDEOLVKHPHQW�
RI�ZRUOG�PDULWLPH�D[LV� LQ�RUGHU� WR�IRUP�HFRQRP\�QHWZRUN��FXOWXUH��DQG� OLIH�RI�DOO� ,QGRQHVLDQ�
VRFLHWLHV�LQWHJUDWHG�ZLWK�QXPHURXVL�UHFRXUFH�SRWHQFLHV���

5HVRXUFHV�WKH\�KDYH�DUH��VKLS�EXLOGLQJ�XS��ILVKHUPDQ�SRUW��PLONILVK�tambak�ILVKHU\�LQGXVWU\��
IRRG�LQGXVWU\��DQG�WRZQ�VSDWLDO�VWUXFWXUH�DUHDG\�IRUPHG�ZLWK�*RQJJR�ULYHU�DV�D�ELW�ODUJH�SRUW�
PDLQVWUHDP� IRU� ILVK�ZLWK� VKLS�EXLOGLQJ�XS� SRWHQWLDO� WR� VXSSRUW� ,QGRQHVLD�DV�ZRUOG�PDULQHLW\��
D[LV�� �

 
7. THE FUTURE HOPE 
 
%HFRPLQJ�,QGRQHVLD�DV�:RUOG�0DULQHLW\�$[LV�LV�D�YLVLRQ�WR�IXWXUH�UHOLHG�RQ�UHDOLW\�WKDW�LQ�WKH�
UHJLRQ�RI�8QLW\�6WDWH�RI�5HSXEOLF�RI�,QGRQHVLD��WKHUH�DUH�SRWHQFLHV�RI�PDULQH�UHVRXUFHV�VXSHU�
LQGHILQLWH�LQ�QXPEHUV��7KLV�ZDV�LQLWLDWHG�E\�-RNR�:LGRGR�3UHVLGHQW�RI�5HSXEOLF�RI�,QGRQHVLD�
LQ� KLV� SUHVLGHQWLDO� HDUO\� SHULRG�� 7KXV� FRDVWOLQH� DUHD� EHFRPHV� GHYHORSPHQW� DWWHQWLRQ�
QHFHVVDU\� WR� IRFXV� RQ� DUFKLWHFWXUDO� UVHDUFKHV� LQ� RUGHU� WR� VWUHQJWKHQ� PDULQH� D[LV� LQ�
,QGRQHVLD��SDUWLFXODUO\�LQ�-DYD�LVODQG��7KXV�LW�WDNHV�DV�IROORZV���
�
��� ,W� LV� QHFHVVDU\� IRU� D� VXVWDLQDEOH� GHYHORSPHQW� DQG� PDULQH� DQG� FRDVWOLQH� UHVRXUFHV�

PDQDJHPHQW�DV�ZHOO�DV�KXPDQ�UHVRXUFHV�ZLWK�WDUJHW�RI��IXQFWLRQ�PDQDJHPHQW�RI�HFRORJ\�
DQG�VRFLDO�HFRQRP\´��DQG�SURWHFWLRQ�WRZDUG�WKH�SURGXFWLRQ��
��

��� &DSDFLW\� LQFUHDVH� RI� ORFDO� SURGXFWLRQ� FRPPHQVXUDWH� ZLWK� LQWHUQDWLRQDO� VWDQGDUG��
VXVWDLQDEOH� GHYHORSPHQW� PDQDJHPHQW� WRZDUG� FRDVWOLQH� UHVRXUFHV�� PDULQH� DQG�KXP DQ�
EHLQJ�ZLWK�ZRUN�V\QHUJ\�EHWZHHQ�%$33('$��'LVWULFW�3ODQQLQJ�,QVWLWXWLRQ���DQG�0LQLVWHU\�
RI�0DULQH�DQG�),VKHU\�RU�..3�
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��� ,W�WDNHV�DV�IROORZV�����Art District�����Financial District�����MICE Activity����Creative Industry 
District�� ���Food, SME 	�Traditional Comercial Center�� ���Education, 7. Fishery Center. 
:LWK�H[LVWLQJ�FRPSOHWLRQ��LW�LV�H[SHFWHG�WKDW�-XZDQD�FDQ�EH�PDLQ�GHVWLQDWLRQ�RI�3$1785$�
�Pantai Utara Jawa� RU� -DYD� 1RUWK� %HDFK��� ,W� VKDOO� EH�V LQJOH� GHVWLQDWLRQ� DQG� VLQJOH�
PDQDJHPHQW��7KHUHIRUH�LW�QHHGV�QHZ�%UDQGLQJ��RQH�RI�PRVW�SURSHU�RQH�FDQ�EH�VHHQ�IURP�
SUHOLPLQDU\�HVWDEOLVKPHQW�RI�WKH�WRZQ�QDPHO\��³:RUOG�0DULQHLW\�$[LV´�

 

 

 

 

 

                                              
                                                 
 
 
 
                                           Figure 11.  Example of Juwana Brand Image                            
                                                (Source: Private Document, 2018) 

���3UHVLGHQWLDO� 5HJXODWLRQ� LV� QHFHVVDU\� LQ� WKH� XVDJH� RI� ILVK� FDSWXUH� QHW� EDVHG� RQ� JUHHQ�
HQYLURQPHQW��7KXV�QR�³SUR�DQG�FRQWUD´�DFWLYLWLHV�LQ�WKH�ILHOGV��
�

���)URP�WKH�IRXU�SRLQWV�DERYH��LW�LV�KRSH�WKDW�WKHUH�ZLOO�EH�-XZDQD�SURVSHURXVQHVV�DV�ZRUOG�
PDULQHLW\�D[LV�KHOG�E\�,QGRQHVLD�DQG�KDYH�D�SRVLWLYH�LPSDFW�RQ�PDULQHLW\�,QGRQHVLD�LQ�WKH�
H\HV�RI�WKH�,QWHUQDWLRQDO��

�
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What can we do beyond 2050? Long-term adaptation in Boston and 
New York 

Dalia MUNENZON and Mathew STAUDT, One Architecture & Urbanism (ONE) 
New York, NY, USA 

Synopsis 
This session uses case studies of coastal resilience plans in Boston and New York to discuss 
building long-term adaptive capacity, asking: What comes after the projected benchmark of 
2050? What are resilience strategies for the long-long term? 

Introduction 
According to 100 Resilient Cities (100RC), a Rockefeller Foundation initiative funding the 
GHYHORSPHQW�RI�UHVLOLHQFH�VWUDWHJLHV�LQ�FLWLHV�DURXQG�WKH�ZRUOG��XUEDQ�UHVLOLHQFH�LV�³WKH�FDSDFLW\�
of individuals, communities, institutions, businesses, and systems within a city to survive, adapt, 
DQG�JURZ�QR�PDWWHU�ZKDW�NLQGV�RI�FKURQLF�VWUHVVHV�DQG�DFXWH�VKRFNV�WKH\�H[SHULHQFH�´1 

100RC and many similar initiatives ± among others, C40 and the International Council for Local 
Environmental Initiatives (ICLEI) ± have adopted resilience as a steering principle. One of their 
central directives is organizing cities and communities to cope with the risks of climate change 
in an era of steadily more extreme superstorms such as Hurricane Sandy in New York (2012) 
and Typhoon Yolanda or Haiyan (2013). This process has, in turn, triggered a number of urban 
and regional-scale design competitions and visioning plans for how (especially coastal) cities 
should be planning long-term adaptation to sea level rise, storm surge, extreme heat, inland 
flooding, eroding infrastructure, and other climate / urban vulnerabilities. 

Many of these plans use mid-century (2050) and end-of-century (2100) projections as 
benchmarks for risk projections, thus tethering design strategies to finite time periods and goals. 
In this paper, we will explore what happens when we look beyond these projections to even 
longer-term goals, imagining forms of resilience able to adapt to changing environmental, social, 
political, and economic circumstances far after 2100.  How will precedents for resilience set by 
WRGD\¶V� GHVLJQ� SUDFWLFHV� DQG� FRDOLWLRQ-building influence decisions made decades later? How 
can we build adaptive capacity for climate change and related stresses in the long-long term? 

Long-term adaptation in Boston and New York 
These questions form the backbone of the Dutch design and planning firm One Architecture & 
Urbanism (ONE), which has honed its expertise in large-scale resilience planning and 
infrastructure in the United States following its winning proposal for the 2014 Rebuild By Design 
competition: The BIG U. Since then, ONE has been at the forefront of a vanguard group of 
UHVLOLHQFH�SODQQHUV��PDQ\�LQ�%RVWRQ�DQG�1HZ�<RUN��XVLQJ�WKH�IUDPHZRUN�RI�³IOH[LEOH�DGDSWDWLRQ�
SDWKZD\V´�± an approach acknowledging the uncertainties of future climate conditions and the 
need for multi-layered, iterative responses in systems as complex as a city or urban watershed.  

This approach has been largely informed by the New York City Panel on Climate Change 
(NPCC1) formed in 2007 by Mayor Bloomberg, which developed guidelines for risk 

1 http://www.100resilientcities.org/resources/#/-_Yz47ODU4NidpPTEocz5j/ 
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management centering the ability of plans to evolve through time to meet changing risk 
projections, vulnerabilities, as well as physical, environmental, social, and economic 
circumstances. These guidelines, both in terms of risk projection and design standards (to cope 
with increasing heat, precipitation, heat level rise, and other stressors) surfaced in the form of 
reports E\�WKH�0D\RU¶V�2IILFH�RI�5HFRYHU\�DQG�5HVLOLency (ORR) and many other city agencies, 
as well as the ongoing revisions to the &LW\¶V�2QH1<&�SODQ� 

Through case study examples of flagship projects by ONE in both cities, the opportunities and 
challenges of long-term adaptation strategies can be illuminated. As a Dutch firm now working 
primarily in the United States, ONE bring a critical perspective toward water-centric design with 
an acute focus on process, precedent, and the importance of a robust implementation strategy 
intimately involving stakeholder interests. Prior to its American work, ONE also initiated a 
³'HOWDPHWURSROLV´� GHVLJQ� VWXGLR� IRU� WKH� 'XWFK� JRYHUQPHQW¶V�0LQLVWU\� RI� 3ODQQLQJ�� DQG� OHG� WKH�
visioning process of Randstad 2030, a federal plan for the long-term development of the 
western region of the Netherlands, and has worked across a wide gamut of sociopolitical 
contexts from the highest levels of governance to the smallest-scale grassroots urban initiatives 
and community groups. 

In cities like Boston and New York ± both of whose urban coasts have been expanded through 
land reclamation ± capitalist frameworks of governance and private interest remain invested in 
the expansion of shorefront development ignoring common-sense resilience strategies following 
even the harshest of storms. Today, nearly 12.3 percent of new residential units in New York 
(one in eight) is EXLOW�LQ�³D�KLJK�ULVN�IORRG�]RQH��up from 10.7 percent in 2014 «�ODVW�\HDU��������
flood-zone units were completed ± nearly double the number delivered in 2014´2. 

This stark disconnect from the ages-ROG� 'XWFK� SUDFWLFH� RI� ³controOOLQJ� QDWXUH´� DQG� LWV�
FRQWHPSRUDU\�HPHUJHQFH�DV�WKH�0F+DUJLDQ�SKLORVRSK\�RI�³GHVLJQLQJ�ZLWK�QDWXUH´�KDV�OHG�XV�WR�
pursue resilient design over the sustainable. Resilience presents designers, engineers, and 
policy leaders with a flexible toolkit rather than a goal or quota, and thorough integration with 
scientific considerations accommodating the certainty of large-scale ecological shifts in years to 
come. Sustainability, defined by Merriam-:HEVWHU� DV� ³D� PHWKRG� RI� KDUYHVWLQJ� RU� XVLQJ� D�
resource so that the UHVRXUFH�LV�QRW�GHSOHWHG�RU�SHUPDQHQWO\�GDPDJHG�´ plateaus efforts toward 
a flatline goal, most commonly associated with finite carbon sequestration, renewable resources, 
and emission caps. Resilience thinking, while including many of the same priorities, also 
accounts for unanticipated shifts in climate (SLR and meteorological) projections, the ever-
changing context of environmental and social risks.  

In the most basic terms, resilience is a narrative that embraces networked relationships (both 
physical and social) and known unknowns. As Ross Exo Adams elaborates in the article 
³6FDOHOHVV´�IRU�Cultural Anthropology (2018), resilience urbanism ³EOXUV�WKH�ERXQGDU\�EHWZHHQ�
bodies and infrastructure just as it blurs the distinction between the organization of space and 
WKH� GLVWULEXWLRQ� RI� JRYHUQDQFH�´ In a similar vein, ONE has found resilience to be a helpful 
IUDPHZRUN� QRW� MXVW� LQ� WKH� GHVLJQ� FRQWH[W� EXW� DOVR� LQ� WHUPV� RI� ³SURMHFW� ULVNV´� DQG� SURMHFW�
management: it is a tool to navigate the complexities of governance and the competing interests 

2 https://www.nytimes.com/2018/07/06/realestate/luxury/new-buildings-rise-in-flood-zones.html 
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of stakeholders, and can be leveraged as a framework to structure collaborative relationships 
between public and private entities on long-term projects for which there are few priors.  

In order to successfully advance resilience projects into implementation, ONE has adopted an 
ad hoc coordinator / integrator role between city agencies, private contractors (mostly in design 
and engineering), and public interest groups. In the several decades of this practice, ONE has 
come to view this highly collaborative planning role as central to any design process geared 
toward short-term implementation and long (-long) term goals. The consequences of this 
mediatory role have become clearest LQ�21(¶V�SURMHFWV�LQ�1HZ�<RUN�DQG�%RVWRQ� 

Fig. 1: Visualizing technocratic versus flexible, adaptive resilience thinking: 86$&(¶V�Project Design Flood (1958) versus 
+DUROG�)LVN¶V�PDSV�RI�WKH�KLVWRULF�SDWKZD\V�RI�WKH�Mississippi River throughout the formation of its delta (1944). 

In its first iteration by 13&&��� ³IOH[LEOH�DGDSWDWLRQ�SDWKZD\V´�FDQ�EH� UHDG�DV�D�NLQG�RI�GHVLJQ�
manifesto in addition to a scientific caveat, and its criteria read as design ideals: (1) 
multidimensionality, (2) interdependency, (3) intertemporality, (4) holistic indicators and 
monitoring, and (5) societal processes and transformation. ,Q� 21(¶V� UHDGLQJ� RI� WKLV 
methodology, we see this as an addendum to the technocratic approaches of reactionary, post-
disaster master planning and strict design timelines. In our experience, we have learned that 
resilience projects, even from a managerial standpoint, must adopt the same principles of 
flexibility, collaboration, intertemporality, and more of the points above: they must be able to 
evolve their identities in response to changing conditions, and not respond to the risks 
(environmental, social, political, urban) posed at a finite moment in time. Rather, they must 
anticipate and embrace uncertainty, allowing for multiple identities and services to coexist and 
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evolve at the same time. A metaphor from geography might be the disparity between the Army 
&RUSV¶� ����V-era water management mandates for the Mississippi River, dubbed Project
Design Flood, YHUVXV�WKH�ULYHU¶V�KLVWRULF�LGHQWLW\�DV�D�highly modular body of water, shifting over
the landscape with changes in the pull of gravity. An example from landscape architecture might 
be the jardin en mouvement according to Gilles Clement: anticipating decay, change, and the 
inherent competition of a restricted number of plant species, allowing this to rule a garden rather 
than establishing restrictive design rules. 

In 2016, the City of Boston opened up a proposal for the first phase of its new Climate Ready 
Boston initiative, an extension of its Imagine Boston 2030 master plan focused on climate 
adaptation and coastal resilience. Building on this initiative, the first geographically-specific 
report focused on the waterfront districts of East Boston and Charlestown. The team of 
contractors assembled consisted of Kleinfelder, Stoss Landscape Urbanism, One Architecture & 
Urbanism (ONE), and Woods Hole Group. These two neighborhoods were prioritized due to 
their relatively higher risk to coastal flooding, dense vulnerable populations, and narrow, well-
defined flood pathways, making them optimal for short-term infrastructural interventions to cope 
with inundation. 

In the five years since the conclusion of the Rebuild By Design competition, the ten design 
teams selected to move forward have advanced at variant speeds, but The BIG U has perhaps 
developed furthest of all in the shortest time span. In 2015, immediately following the 
FRPSHWLWLRQ¶V� FORVH-out, the BIG team secured $35 million in HUD funding to develop a first
compartment of the plan, dubbed the East Side Coastal Resiliency (ESCR) Project. Soon after, 
a second compartment, the Lower Manhattan Coastal Resiliency (LMCR) Project received 
funding to advance into a speculative design and feasibility study incorporating the long-term 
impacts of flood protection systems on existing infrastructural systems and social context of 
Lower Manhattan, but has not yet moved forward into physical plans. After securing these 
projects, ONE has also become a central player in the development of the East Harlem 
Resiliency Study and a similar initiative in Breezy Point, Queens ± one of the coastal
communities hardest hit by Hurricane Sandy. 

From their inception, ESCR and LMCR have illustrated the challenges faced by resilience plans 
whose continued life depends on the long-term health and strength of public-private 
partnerships and their ability to manage and prioritize competing interests between agencies 
without an established framework for collaboration. /LDLVLQJ� EHWZHHQ� WKH� 0D\RU¶V� 2IILFH� RI�
Recovery and Resiliency (ORR), the Department of Parks and Recreation (DPR), the 
Department of Planning, the Department of Transportation (DOT), and private utilities such as 
ConEdison, ONE has become a specialist in highly collaborative design processes. 

Among the primary lessons learned from these various projects, we have recognized the 
following principles as integral to the long-term feasibility of resilience projects beyond the 
century-long checkpoints of risk projections: (1) Planning and design should function as an 
integrator: collaborative design processes and community engagement are key; (2) Creating 
dual top-down and bottom-up approaches to implementation, rooted in both technocratic and 
grassroots planning processes; (3) Looking beyond feasibility to factors such as funding 
streams, resource chains, carbon sinks, and multiple-benefit services that projects can tie into 
beyond 2100. It is important to hold both scales in mind at the same time: short-term solutions 
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allowing cities to build public and private support around quick wins and more immediate risk 
VROXWLRQV�� ZKLOH� DOVR� FUHDWLQJ� D� IUDPHZRUN� IRU� D� SURMHFW¶V� DGDSWDELOLW\� DQG� SKDVHG�
implementation in the long-long term. 
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Countering the current paradoxical trend of redeveloping New 
York City’s vulnerable waterfronts 

Drs. Gitte SCHREURS, KU Leuven Department of Architecture; Belgium 
Prof. Dr. Kris SCHEERLINCK, KU Leuven Department of Architecture; Belgium 

Dr. Erik VAN DAELE, KU Leuven Department of Architecture; Belgium 
Prof. David BURNEY, Pratt Institute of Architecture and Urban Planning; New York, USA 

1. Introduction

The growing impact of changing environmental and economic conditions on a global level, 
generates an urgent requirement for cities to respond in a resilient way. Therefore, this 
research aims to gain insights on the physical transformation of vulnerable industrial 
waterfronts that deal with productive decline and climate change. This paper will illustrate 
current redevelopment methods that are implemented in (post-)industrial coastal areas in the 
metropole city of New York (Fig.1) and conduct a critical analysis regarding this paradoxical 
redevelopment by mega-projects that are favoring exclusive access for rich communities or 
mere leisure activities. The paper will use the redevelopment of Williamsburg, Brooklyn as an 
exemplary case of an already redeveloped waterfront where industry is relentlessly replaced 
by mere residential and recreational facilities. To counter this method of urban planning, the 
paper will test a novel research strategy at the intermediate scale on the vulnerable waterfront 
of the Coney Island Creek, more south in Brooklyn, which can be considered as a best example 
of urgently needed transformation of remaining industrial coastal areas in the city. 

This paper questions the profit-based motifs of current real estate developers. How can coastal 
areas that are in direct threat of storms, rising sea-level and pollution function resiliently in the 
future, when they are rapidly developed in order to generate the highest possible profit-range? 

Figure 1: New York City with its 930 kilometers of coastline and the Coney Island Creek area in the 
southernmost point of Brooklyn, NY. Source: map by Drs. Gitte Schreurs, aerial photo by Apple Maps. 
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2. Global awareness of a changing environmental and economic climate. 
 
2.1 Environmental changes 
New York City is one of many cities worldwide that is suffering under the consequences of 
growing environmental issues. Climate change is causing the seas to rise and storms to 
intensify around New York; inundations of more than two meters are expected to occur every 
five years by 2030. Changes in climate are generally measured by three parameters: the 
sea-level, the mean yearly temperature and the mean yearly precipitation. 

When we look at these parameters, the numbers don’t lie: trends in temperature, 
precipitation and sea levels have increased overall throughout the century. In New York City, 
mean annual temperature has increased 2.5°C and mean annual precipitation has increased 
19.5cm (a change of 1.4% per decade) from 1900 to 2011. Year-to-year precipitation 
variability was greater from 1956 to 2011 than from 1900-1955. Sea-level in New York has 
risen 33.5cm since 1900. (NYPCC, 2013) Temperature, precipitation and sea level are 
expected to rise even further by 2020 and 2050. The New York City Panel for Climate 
Change has calculated the estimated increase for each parameter with low-, middle- and 
high-estimates (for best- and worst-case scenarios) (Fig.2). 

 
 

Figure 2: Baseline Climate and Mean Annual Changes by the NYC Panel of Climate Change 
Source: NPCC Climate Risk Information Report, 2013 

 

Besides sea-level, temperature and precipitation, there is a fourth important parameter to 
illustrate the impact of climate change on the urban conditions: the occurrence of extreme 
weather events. In 2012, super storm Sandy had a devastating impact on New York City and 
was an eye-opener that the city needs proper risk management and resilient urban planning 
to answer to future extreme weather events. Even though a storm like Sandy is no direct 
outcome of climate change, the impact of a storm on the city increases significantly due to 
the changing environmental parameters. The extent and magnitude of coastal flooding during 
super storm Sandy increased due to the risen sea level in the New York City area. Also, 
unusually warm upper ocean temperatures made the hurricane gain additional strength 
(NYPCC, 2013). Numbers show that there has been a general increase in the overall 
strength of hurricanes in the North Atlantic since the 1980’s (USGCRP, 2013). It is during 
extreme events like these that the risks and flaws in the current urban planning system are 
exposed. It is crucial for the future of the city that new coastal developments take into 
account the devastating consequences of these more regularly occurring events.   

Though not only hurricanes are a direct threat to the waterfront of New York City, but also the 
regular coastal flooding. Rising sea-level increases the impact of coastal flooding and flash 
floods during heavy rainfall or storms. Several flood maps show the projected impact of 
floods on the urban fabric.  
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The New York City Department of City Planning has developed the Flood Hazard Mapper, 
providing a comprehensive overview of coastal flood hazards that threaten the city today 
(NYCgov). The mapper also shows how the flood hazards are likely to increase in the future 
as a consequence of climate change and aims to function as a tool for the making of resilient 
design decisions by property owners, companies, architects and planners. 

FEMA (Federal Emergency Management Agency) has also developed Flood maps, showing 
projected flood zones for the future of New York City, taking into account sea-level rise from 
both ocean warming and ice sheet melt. They also factor in local conditions such as vertical 
land movement and regional climate variations. The maps represent the potential flood 
extent of the 100-year (1% annual chance) and 500-year (0.2% annual chance) flood areas 
in the 2020’s and 2050’s, based on the high-estimate of sea-level rise. This means an 
estimated sea-level rise of 28 centimeters by 2020 and 78,7 centimeters by 2050, in 
comparison to the sea-level of 2013 (Fig.3). 

Figure 3: 100-year and 500-year inundation map of FEMA 
Source: NPCC Climate Risk Information Report, 2013 

After hurricane Katrina (2005) and super storm Sandy (2012), a general awareness for the 
dangers of climate change and its potential impact on the coastal urban fabric of New York 
has grown. Yet, we can see a clear paradox in today’s city -and especially coastal- 
development. Despite the awareness for water threat: waterfront property values are rapidly 
rising, pushing all industrial activity out of the city. There has never been a higher demand for 
coastal residential development in New York City, while research on how to deal with climate 
change is still in full progress. The current mindset of city planners and local governments 
appears to be mainly set on problem-solving after a peak moment, instead of prevention. 

2.2 Economic changes 
New York City’s 930 kilometers of coastline were once indispensable for the growth and 
prosperity of economy in the city. The city’s waterfront has been subject to a vibrant history 
of industrial development. The first colonial settlements of the 17th century were mostly 
located at the waterfront. Because of the thriving agriculture that was rapidly developing at 
the water and the lack of paved roads, ships became the main transportation method 
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between the islands that formed New York City. During the first industrial revolution at the 
end of the 18th century, industries replaced the agriculture at the waterfronts of New York 
because of this beneficial transportation by freight ships. At the start of the 19th century, the 
enormous amount of freight boats was accompanied by ferries to serve commuters between 
the different boroughs. Waterfronts seemed more important than ever for the economic 
wealth of the city.  

However, when the New York Central Railroad was introduced in the 1850’s, a large part of 
freight transportation shifted to trains for they were faster than ships and had more 
possibilities of reaching other cities and states. After the completion of the Brooklyn and 
Verrazano Bridges, physically connecting the different islands of New York, trains and trucks 
became the most important sources of freight transportation. Industries adjusted to this shift 
and started facing the streets instead of the waterfront, entailing the decline of the 
waterfront’s importance. This inevitably resulted in graduate relocation of many industries to 
more inland sites. As a consequence of this relocation, New York City of today knows a large 
stretch of post-industrial waterfront landscapes with underused or even abandoned 
warehouses and docks.  

Today, developers deal with the issue of how to reprogram or revive these locations. 
Different approaches are tested on the post-industrial coastal landscape. One of the new 
developments we can witness at coastal areas is the emergence of ‘modern industry’s’ that 
are partially reclaiming the old industrial sites, trying to sustain the economy in the city. 
Warehouses are converted into coworking spaces for young entrepreneurs or recreational 
facilities (parks, playgrounds, etc.) are implemented to provide waterfront access for the 
community. However well-intended, this change of initial industry to more modern facilities 
does not only have a positive social impact. Simultaneously with the exodus of larger 
industries from their prime waterfront locations, employment opportunities for low-educated 
workers disappear out of the city center. Affordable housing for low-income families and 
walk-to-work opportunities become non-existent because of the rapidly rising property and 
land value by gentrification at the coastline. The conversion to ‘modern industries’ inevitably 
contributes to an elite waterfront accessibility and rise in value of the neighboring properties. 

What generates even a larger social and economic impact, is most of the post-industrial 
waterfronts today being rezoned or reprogrammed to fully non-industrial uses, eliminating all 
initial productive activities, favoring exclusive waterfront access for tourists and high-income 
residents.  

 
3. The paradox of property value and resilient waterfront redevelopment 

For the first time in the history of New York, the city shows a significant interest in the 
repurpose of urban coastal areas. Often, adaptation in New York City is implied by 
transformation of the productive or residential waterfront to natural flood zones with mere 
natural or recreational purposes (D’Hooghe, MIT CAU, 2014). These parks and piers are 
implemented by the city on many waterfronts in or within close proximity to Manhattan, to 
serve inhabitants and tourists by offering leisure activities and magnificent views over the city 
skyline. Ferries are recently initiated to connect the different boroughs and offer easy access 
from Manhattan to Brooklyn and Queens. These ferries, as rather minor interventions, 
generate a huge impact at the area of destination. Comparable to most cities globally, 
accessibility is key in New York. A direct ferry connection to the touristic and economically 
thriving Manhattan generates inevitable and rapid gentrification for the receiving end of the 
ferry line. Waterfront land is bought by large real estate project developers for hallucinatory 
prices. Existing constructions, dating from the industrial revolution in the 19th century, are 
ruthlessly demolished and replaced by high-rise, low-cost residential towers, overlooking the 
Manhattan skyline. To then be sold for millions of dollars to the wealthy few. One of the 
reference cases to illustrate this phenomenon is Williamsburg, in the north-west of Brooklyn. 
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3.1 Reference case: Williamsburg, Brooklyn, NY 
Williamsburg is a neighborhood in Brooklyn, located east of Manhattan, with the East River 
as a separation between the two. Since the late 1990’s, inland Williamsburg has already 
been undergoing a form of gentrification by the hipster and artist culture. However, its 
waterfront fully remained a thriving industrial area, with shipyards and heavy industries 
characterizing the Williamsburg coastline. The inland area was an easy target for 
gentrification as it has always been rather easily accessible by metro (L-line) and car 
(Williamsburg Bridge). Rents in Williamsburg significantly increase when the property is 
within close proximity of a metro entrance. However, the waterfront recently became more 
accessible as well for locals and tourists, by the newly initiated East River Ferry line, 
providing a direct connection to Manhattan and other point in Brooklyn. 

During the industrial vitality of the 19th century, employment opportunities were created for 
many blue-collar workers. This resulted in the development of low-rent residential properties 
for immigrants and lower-income families, in close proximity to their workplace. However, 
during the industrial decline of the 20th century, Williamsburg dealt with large unemployment 
rates, increasing crime and residents relocating to different parts of the city. During the 
recent revitalization of the 21st century this changed drastically and rents are skyrocketing, 
pushing out all remaining low- and medium-income residents and families, welcoming an 
elite, white community. By demolishing the remaining industry that was still operative in the 
area, walk-to-work opportunities for lower-educated workmen become inexistent in the area. 

Until 2005, the waterfront had a land-use of mere manufacturing and industry. Today 
however, a huge rezoning is initiated as interest for the Williamsburg waterfront has grown 
rapidly for its stunning views over the Manhattan skyline, improved accessibility and 
gentrification of the inland areas. Before the rezoning, the waterfront was characterized by 
active manufacturing, light industrial activity and smaller residential developments. After the 
rezoning of 2005, the land-use exists primarily out of residential new developments and the 
designation of old warehouses into expensive lofts. To guarantee a certain social mix in the 
area, the City Council of New York obliged real estate developers to provide one out of three 
new developments as affordable housing. However, by loopholes in the regulations, the 
developers forgo these incentives by creating lower rent apartments at less desired, more 
inland locations instead of implementing them in the new developments at the waterfront. 
This generates large-scale residential areas, merely affordable by the elite (Fig. 4). 

Figure 4: The redevelopment of the Domino Sugar factory into high-priced apartments and parks 
Source: Article in Archdaily: “Domino Sugar Factory Master Plan Development” 
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The redevelopment of the Williamsburg coastline happened over a very short time span, 
barely taking into account the environmental issues and economic opportunities that the area 
has. Inland Williamsburg is safeguarded from the flood zones according to FEMA. However, 
all of the properties at the Williamsburg waterfront are located within a flood evacuation zone 
and within the 100-year FEMA Flood inundation zone. During super storm Sandy, 
Williamsburg was spared from devastation because of low tide. Though power cut-offs, 
lowered accessibility for emergency services and obstructed escape routes after flooding can 
generate severe problems for residents living in high-rise towers within flood-zones.  

Another major risk in these post-industrial areas during flooding is the pollution. Previous 
industrial activities have contaminated the soil of the post-industrial sites. The Williamsburg 
waterfront knows several polluted areas where asthma rates are significantly higher than in 
non-polluted areas (Fig.5). These areas are particularly risky during flooding, because the 
contamination in the soil will surface and be transported inland by the floodwater. The 
contaminated water can enter buildings and mix with sewage water.  
 

 
 

Figure 5: Polluted sites in the Williamsburg/Newtown Creek area. 
Source: Website greenpointers.com 

The rapid redevelopment of the Williamsburg waterfront (and several other waterfronts) is in 
direct contradiction with the city’s current studies on climate change and the aim for resilient 
development of New York. The speed of the real estate market and profit-based 
developments seems to outdo the importance of sustainable city-planning that is more than 
ever necessary for this metropole, surrounded by water. 
This makes us question the city’s intention for future development: do we want short-term, 
profit-based projects with rapid gentrification of very vulnerable coastal areas, or do we 
choose long-term resilient planning of the city’s 930 kilometers of coastline?  
 
4. Understanding actual needs and natural adaptation processes of the urban fabric 
This research aims to counter this current tabula rasa approach of redeveloping a waterfront 
from scratch. It is impossible to tackle all post-industrial waterfront areas -with all their 
complexity- by only one general solution. Instead, this doctoral thesis seeks to provide 
answers, based on gaining critical insights regarding the daily operation of a specific 
waterfront and its unique characteristics such as territorial configuration, property structure, 
appropriation of collective areas, resilience to climate change and a changing economic 
situation. The hypothesis is that, by fully understanding the conditions of transformation and 
the everyday operation of a specific coastal area at the intermediate scale; a full 
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understanding of its levels of resilience can be generated. This profound knowledge can then 
be reflected on similar coastal areas and function as design strategies for architects and 
urban planners, taking into account an area’s full complexity, fragilities and opportunities. In 
this way, a resilient answer can be offered that enhances the current social and economic 
structure of the area, while dealing with the threats of climate change. 

This research does not limit itself by analyzing the mere urban situation, neither only the 
architectural scale of the building itself. Instead, the focus lies at the intermediate scale; the 
scale of the streetscape, how the building relates to the streetscape and how the user can 
give meaning to them (Scheerlinck, 2010). The method of this research at the intermediate 
scale, is to analyze the area by the notion of six parameters, which are believed to cover the 
crucial aspects that are to be understood to enhance the changing urban conditions on 
economic and environmental levels. 

The first parameter covers the Activities of the area, this means the analysis of daily, routine 
operations, as well as more occasional or time-related activities. Comparative analysis of the 
activities is conducted at several moments in time: during week and week-end days, before 
and after working hours, during mid-season and in holidays. The second parameter analyzes 
the Morphology of the area. This takes into account the type, style and land-use of the 
building, its amount of storeys, appearance of the façade and relation of the building to the 
streetscape. Parameter three shows how the water is related to the adjacent land: the 
analysis of the Waterline. Is the waterfront visibly of physically accessible from the land? 
How does this waterfront react during a flood or storm? What is the waterfront activity (if any) 
and does the shoreline exist out of a hard or soft edge? Next, the analysis of the 
Infrastructure and Accessibility is conducted. What kinds of infrastructure connects the area 
to the broader region and how does this impact the ongoing activities? What is the 
configuration of the streetscape and how are the individual buildings accessible and related 
to the sidewalk on pedestrian and vehicle level? Finally, an important aspect in order to fully 
understand an area, is the social structure. Therefore, the last parameter is the Social 
participation. What is the daily use of space by the direct users? How do they find it 
convenient and what are their annoyances? 

4.1 Reference case: Coney Island Creek, Brooklyn, NY 
Coney Island is an urban peninsula, located at the southernmost end of Brooklyn. Coney 
Island is famous for its amusement park and beach and generates a true exodus to escape 
the city on hot summer days (Koolhaas, 1978). However, as part of this intriguing urban 
peninsula where amusement, leisure and entertainment attract many tourists and investors; 
the Coney Island Creek is a subordinate area, lying in the shadow of this urban glamour. The 
area around the Creek struggles with a complex coexistence between industrial, recreational 
and residential waterfront conditions and constant threat of storms and urban floods (Fig.6). 

Figure 6: The peninsula of Coney Island 
Source: Aerial photo from Apple Maps, edited by Drs. Gitte Schreurs 
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All these vulnerabilities bring along political disinterest and make the local economy entirely 
dependent on private investments of small shop owners. The political abandonment and lack 
of individual capital of the small entrepreneurs leaves little space for alternative commercial 
and urban development processes to assure the resilience of this industrial waterfront. 

The area of the Coney Island Creek is considered the best example of a vulnerable industrial 
waterfront, in urgent need of redevelopment to guarantee proper living standards and 
prevent severe decline. The aim is to implement and test the previously explained approach 
of parameter analysis on this area and therefore unveil the island’s complex coexistence 
between industrial, recreational and residential waterfront conditions. The research wants to 
understand the vulnerabilities, but also the opportunities of the area, to later implement this 
knowledge during the development of resilient design strategies for this complex area. 

In order to fully understand the area at the intermediate scale, the six parameters are 
analyzed at the scale of the building block. This method of research will be illustrated below 
by the example of one building block in the Coney Island Creek area, located between 
W15th and W16th street, north of Neptune Avenue. This method will later in the research be 
performed on all six types of building blocks that are to be found in the Coney Island Creek 
area in order to generate a consistent, comparative analysis of all parameters at the 
intermediate scale, representative for the entire area of the Creek. 

- Activities: The building block is generally zoned as M1-2, light manufacturing. With the 
special overlay zoning CO, which allows for residential and industrial activities to take place 
in adjacent buildings. For each property, the official land-use, defined by ZoLa New York is 
mapped and compared to the actual land-use at the time of observation, in June 2018 (Fig. 
7). However, in order to display the vibrant activities as correct as possible, all occurring 
activities are drawn on plan at different moments in time: on a weekday, a weekend day, 
during working hours and after working hours (Fig. 9). By fully understanding the daily 
operation and formal or informal activities within this building block, we can understand the 
actual need for novel spatial facilities and adaptations. 
 

      
 

Figure 7 (left): Building block: Official land-use ZoLa NYC vs. actual land-use in June 2018 
Source: Maps by Drs. Gitte Schreurs, based on information from ZoLa NYC and observations 

Figure 8 (right): Typologies of buildings, located within this building block, by Drs. Gitte Schreurs 
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- Morphology: Analyzing the morphology, means analyzing the typology of the existing
buildings, the relation between neighboring constructions and between the building and the
streetscape. By analyzing this parameter, we can understand patterns of activities related to
types of housing and how the typology of the building is used to benefit the activity. An
example within this analyzed building block on Coney Island is typology type B: a two- or
three-storey rowhouse, with a garage door on ground-level, providing the opportunity to open
up the building and let the territory of the industrial working space extent onto the public
sidewalk. Residential facilities can be found on the second (and third) floor of the building,
preventing water damage to the house when floods occur (Fig.8). The façade in-between the
garage door and the residence windows is used for commercial signages in benefit of the
industrial activity on the ground floor. Knowledge on the informal use of indoor-outdoor space
and ground floor - upper floor relationships of all building typologies can be used to design
more sufficient buildings in similar spatial contexts in the future.

- Waterline: The waterline is crucial to investigate when we want to understand how to deal
with land-water relationships in urban and architectural planning. In this building block
analysis, we analyze two aspects of the waterline. For starters, when applicable, the physical
relation between the water of the Creek and the land is drawn in map and section (sea-level
vs. ground-floor level, hard or soft edge, natural or landscaped waterfront, etc.). Secondly,
the impact of the 100-year and 500-year flood is illustrated per typology, specific for the area.
In this example, for every typology is illustrated how a 0.9 meter flood level (1% annual
chance) and a 3.3m flood level (0.2% annual chance) would impact the specific building type
(Fig.8). This too is important to take into account when new constructions are designed.

- Infrastructure: The parameter of infrastructure is most important on the larger scale; the
relation of the building block with the surrounding urban fabric. How well accessible is the
area by motorized vehicles, public transportation, boats or by foot? How do these
connections impact the activities in the area? The analyzed building block is very well-
connected to the most important highway of New York City, the Belt Parkway, providing a
beneficial accessibility for motorized vehicles. This characteristic triggers car-related
entrepreneurs to settle in the area. The main types of land-use in this block -besides
residential- are car repair services and parking facilities. Because of the less convenient
public transportation, this area is less sought-after for residential purposes, allowing small-
scale car-related businesses to remain located in a standard building block. However, if by
renewed planning the public transportation would become more beneficial for this area, the
land-value would most likely rise rapidly, pushing out all small-scale car-related activities, to
replace the industrial activity with residential facilities, generating higher profits from rent.

Figure 9: Building block: Activities in June 2018 on a weekday during working hours 
Source: Map by Gitte Schreurs 
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- Accessibility: The analysis of the accessibility focuses on the scale of the building. A 
consistent mapping of all entrances (garage doors and regular doors) within the building 
block is conducted. The aim is to show the relation between the front door/garage door and 
the street. Does interior and exterior become one productive territory once the garage door is 
opened? What are the public/private relationships during informal appropriation of the 
sidewalk by industrial activities? Is there a direct relation between the sidewalk, the front 
entrance, the interior and the backyard? Understanding the accessibility of a building in 
combination with the activities taking place inside and outside can help us to grasp the need 
of public and private space of these companies or residences.  

- Social participation: A final and very important parameter is the social participation. Many 
crucial aspects that contribute to fully understanding the operation of an area are not 
noticeable by mere spatial analysis. Therefore, for the building block analysis, a survey is 
taken from several workmen and inhabitants to generate crucial additional information about 
the daily operation of the area. The aim of the participation process is to understand the 
social structure of the companies, opinions about the working space or houses, the impact 
super storm sandy had on personal or property level and gather opinions about spatial and 
organizational elements they would personally like to change or add to the area.  

These six parameters are the research method that resulted out of previously conducted 
research on this subject. However, they are still subject to change and can be altered as the 
PhD continues. For now, these six parameters are believed to cover the necessary 
knowledge to fully understand the aspects of an area at the intermediate scale to conduct the 
knowledge that is necessary to take into account when designing for this particular, or for 
similar, areas.  

 
5. Conclusion 

New York has 930 kilometers of coastline, of which each area has a very unique character, 
spatial layout, daily use and social structure. Today, a renewed interest for investing in these 
coastal areas, seems to generate redevelopments that happen at a fast speed because of 
profit-based real estate interest for waterfront residences. However, threats from the 
changing climate have never been more acute than they are today. Therefore, it seems 
rather paradoxical to develop these billion-dollar projects by a tabula rasa method while 
research on climate change is still in full progress and the economy is changing rapidly by 
new technologies. Planners seem to approach the city from a top-down method where 
demolition is the starting point and profit-based housing is the goal.  

Instead, in order to generate a resilient metropole, that can withstand the challenges of the 
future and answer to today’s needs, we must develop proper design and planning strategies. 
Not from the mere urban or architectural scale, not from the starting point of demolition, but 
starting from the actual need of the specific area. By analyzing the urban fabric at the 
intermediate scale, elements will surface that normally stay invisible for the general urban 
planner or the architect.  

This research believes that resilient redevelopment is only possible by fully understanding 
the existing situation and the natural processes of spatial use and small-scale adaptation. 
Only then we can provide resilient future-proof planning and designing solutions for coastal 
areas that are as complex as these in New York City, and reflect this practice towards similar 
areas globally.  
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PLANNING FOR COOLER STREETS; FUNCTIONS AND ELEMENTS FOR COOLER COASTAL CITIES. THE 
CASE OF GOLD COAST, AUSTRALIA. 
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Synopsis 

The paper presents the case of Nerang Street in Gold Coast, Australia as an example of integrating 

Urban Cooling Strategies into the design phase of a masterplan project. With adequate urban planning 

and design strategies, the aim is to reduce the Urban Heat Island (UHI) in coastal cities of Australia.  

Introduction 

It has been nearly four years now since diplomats in Paris agreed that the world community should 

commit together in the fight against global climate change. In addition to this event, summer 

heatwaves have drastically increased worldwide, becoming more frequent and risky, especially in 

Australia. Yearly extreme temperatures, are now becoming the number one natural risk to human 

lives in Australia (Nairn & Fawcett, 2013). Over 1000 people aged 65 years-old and above died mainly 

in urbanised areas due to extreme heat waves (McMichael et al. 2002). This phenomenon is called 

Urban Heat Island (UHI) and is a threat to today͛s cities (Figure 1). The effects of global climate change 

are palpable and urging to act now.  

 

Figure 1 Generalised description of differential cooling rates between urban core and its surrounding. The difference in UHI is 
given by the difference in urban and rural temperatures. 

 

^ƚƵĚŝĞƐ�ĂĐƌŽƐƐ�ƚŚĞ�ǁŽƌůĚ͛Ɛ�ŵĂũŽƌ�ĐŝƚŝĞƐ�ĚĞŵŽŶƐƚƌĂƚĞ�ƚŚĂƚ͕�ŚŝŐŚůǇ�ƵƌďĂŶŝƐĞĚ�ĂƌĞĂƐ�ŚĂǀĞ�Ă�ŚŝŐŚĞƌ�
average temperature of 1°C to 12°C than less urbanised areas(EPA, 2014, Hopkins, G. 2014, 

Lehmann, S. 2014). The Australian Government has dedicated resources and new ways are being 

developed to reduce UHI in major Australian Cities (202020 Vision, Urban Forest Strategy ʹ City of 

Melbourne, Pale pavement trial ʹ City of Sydney Australia, Buildings that Breath ʹ City of Brisbane 

and Urban Cooling Guide). Efforts are focused on moderating the intensity of UHI by changing the 

vegetation cover, previous surface areas and water availability (Coutts et al. 2009). Practical 

procedures developed for built environment professionals and cities to manage the effects of UHI in 

urban centres is a step towards recognizing the UHI phenomenon and mitigating its effects (CRC, 

2007, 202020 Vision). However, across new projects, the changing character of streets and public 
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spaces has seen extensive use of building materials causing low evapotranspiration, which triggers 

higher temperatures therefore creating UHI. Urban designers, Landscape architects and Architects 

have a major role to play to diminish the risk of UHI. New masterplans have to incorporate into the 

design process more elements that act as natural cooling mechanisms like vegetation cover, 

previous surface area and controlled stormwater management, (Stone and Rogers, 2001, Coutts et 

al. 2009). Every °C in temperature reduction through better design of cities matters. Study shows 

that 1°C temperature increase requires 1.5million kWh more cooling loads per year, thus generating 

1000 tonnes in carbon dioxide emissions (Flinders University, 2015). Therefore reducing UHI will 

have social, economic and environmental effect on urban-dwellers of coastal cities in Australia.  

The aim of this article is to demonstrate the importance of determining the UHI ratios in the early 

stages of masterplaning process. Nerang Street (700 metres segment from High Street to Marine 

Parade) in Gold Coast, Australia, is an example that has used desktop and site observation methods 

to determine UHI that informed the proposed interventions in the masterplan.  

METHOD 

Three methods were adopted to explore the UHI ratio in Nerang Street in order to generate the urban 

design tool. 

The first method analyses the daily maximum temperature data for a 5-year period from three nearest 

bureau stations; Gold Coast seaway (2.2 km away from Nerang street), Heinze Dam (4.4 km) and 

Coolangatta (14.0 km).  1The daily maximum temperatures from the three stations determines the 

monthly maximums for the 5-year span. The produced data is compared with the heat stress index 

table (Table 4), defines the amount of days where possible fatal consequences occur for the life of 

people aged 65 years-old (National Weather Service Heat Index, NOAA). Next, the monthly maximum 

from Gold Coast seaway station (being the nearest to Nerang street) is extracted from Heinze Dam 

station and then Coolangatta station. The mean of the difference between these meteorological 

stations determines the difference in temperature from Nerang St to its closest surrounding, thus 

providing the atmospheric UHI difference. In result, the comparison will determine whether Southport 

(where Nerang Street is located) is warmer or colder than its nearest surroundings. The study 

recognises that the method reflects the differences in areas rather than the specific street in 

consideration. For this reason, the second and third methods will provide a more insightful 

information on the UHI of Nerang Street.  

The second method analysis sun-shading process on Nerang Street using NearMap and computer 

aided software (Appendix 1) during the hottest days in every year for the past 10 years. This study 

captures the areas with the longest sun exposure on the street. The length (d) of the exposed area is 

divided by the average walking speed (s) and this will determine the amount of time (t) it takes for a 

person to cross the area, thus, the amount of time a person is exposed to heat stress (t=d/s). Further, 

the paper observes and considers the amount of crossings regulated with traffic lights and the time 

required to cross the street.  

1 In absence of temperature data specifically related to Nerang Street, data from local meteorological stations 
produced by the Australian Bureau of Meteorology were used to demonstrate the difference in UHI between 
stations. The paper recognises that this data is not accurate to the microclimate existing in Nerang Street. 
Therefore two other methods where deployed to provide more insightful results.    
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Lastly, the paper analysis thermal emittance of surface materials of Nerang Street segment. By using 

the solar reflectance index (SRI) the paper determines the material contribution to UHI (EPA, 2014). 

Further, referring to ͚heat stress index͛ table, the study determines the stress level a person perceives 

walking Nerang Street on a hot day.  Lastly, urban cooling intervention matrix (CRC, 2007) examines 

ƚŚĞ�ĐŽŽůŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ�ƵƐĞĚ�ďǇ�,�^^�>>͛Ɛ�ŵĂƐƚĞƌƉůĂŶ�ĨŽƌ�EĞƌĂŶŐ�^ƚƌĞĞƚ͘   

RESULTS AND DISCUSSION 

Comparing 5 year maximum daily temperatures between the nearest meteorological station to 

Nerang Street (Gold Coast Seaway, 2.4 km) and the closest surrounding station (Heinze Dam 4.4km 

and Coolangatta 14.0km) shows a contrast of yearly mean ranging from -0.72 to 1.0 degrees Celsius 

(Appendix 1). Respectively the yearly mean between Gold Coast Seaway station and Heinze Dam 
3(Table 1) indicate that mainly the area of Southport (where Nerang Street is located) has experienced 

from 0.6 to 1 degree Celsius warmer temperatures. Results from comparing monthly maximum 

temperatures for a five-year period between Gold Coast Seaway station and Coolangatta provide a 

mean that support the fact that Southport experiences warmer temperatures (Table 2).  

 

Table 1: 5 Year Monthly Maximum Temperature Difference between Gold Coast Seaway Station and Heinze Dam Station 
(Years 2005-2010) 

 

Table 2 5 Year Monthly Maximum Temperature Difference between Gold Coast Seaway Station and Coolangatta Station 
(Years 2013-2018) 

Data demonstrates that Nerang Street in Southport, experiences yearly higher temperatures than the 

compared stations. Suggesting that people living and walking outdoors are prone to higher heat stress 

than the comparing areas.  

The spatial variability of UHI in a specific area is controlled by shading cover and the surface 

characteristics, which determine the evapotranspiration ability of Nerang Street.  The result from 

mapping the shading cover of Nerang Street for a 7 hour Sunrise-Sunset process (Appendix 2) of the 

hottest day from 2013 to Aug 2018 revel the areas exposed to heat stress in Nerang Street segment 

under investigation (Figure 2). Three areas present concern about increased UHI. The length of sun-

                                                           
2 Negative temperature means that during that year it was hotter in Southport where Nerang street is located 
than the comparing weather station. 
3 Heinze Dam closed in 2010. Data compared between Gold Coast Seaway and Heinze Dam are from 2005-
2010. 
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exposed area 1 and 2 in figure 2 is about 120 m. Area 3 has a length of 110m of exposed surface (Figure 

3). The average crossing time of Nerang Street segment under study for a 65 years old individual 

walking with a speed of 0.9 m/s (Webber, 2016) is around 12 minutes4. During this time, the individual 

is exposed to the effects of sun for more than 5 minutes. Given that human body temperature takes 

more to cool down and faster to heat up (Webber, 2016), revels that crossing the segment of Nerang 

Street can have serious health consequences for people aged over 65 on a hot day during 11 am to 4 

pm.  

 

Figure 2: Heat exposure map of Nerang Street Segment under investigation 

 

Figure 3: Length most sun-exposed Areas 

 

Generally the surface material of area 1,2 and 3 (figure 2) is made out of coloured concrete (light rail 

tracks), 40mm asphalt black (carriageway), green verges and concrete at sidewalks (Figure 4).  

                                                           
4 Referring to Webber (2016) the older the individual the slower is his speed. This study considers the speed of 
0.9 m/s as appropriate for measuring the exposure of an individual to UHI while crossing the street from High 
Street to Marine Parade or vice-versa. 
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Considering the differences in albedo and SRI of materials, Babic S. (Babic et al., 2012) have 

demonstrated the surface of the street is in average 16.4 °C for asphalt and 11.0 °C for concrete hotter 

than air temperature. Indicating that the surface material contributes to a hotter air temperature in 

sunlight-exposed area.  

 

Figure 4: Material Inventory of Nerang Street Section 2 as per Figure 3 

01. Colored Concrete; 02. Concrete; 03. 40mm Asphalt wearing course 04. Green Verge, grass 05.Colored Asphalt 

Adding 1 °C5 to the highest recorded temperature experienced in Nerang Street (December 2014, 

Table 3) results in an overall temperature of 38 °C. This temperature in a 50% humidity is considered 

dangerous for human life as per heat index table developed by the Australian Bureau of Meteorology 

(Table 4) and that immediate measures should be taken to prevent heatstroke.  

                                                           
5 Is the minimum increase in heat that would have occurred in Nerang Street on the hottest day recorded 
given the surface characteristics of the street. 
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Table 3: Monthly Maximum Temperatures from 2013-2018 as measured from Gold Coast Seaway station, Australia 

Table 4:Heat Index Table: Australian Bureau of Meteorology 2009 

As the natural landscape is replaced with impervious surfaces, runoff increases as water is rapidly 

removed through the stormwater network and infiltration is restricted ʹ significantly reducing 

evaporation, which drives higher UHI (Hopkins, 2014). The results of the third analysis (Table 5) is a 

very dry urban landscape which means that more energy is partitioned into either heating the 

atmosphere or into heat storage driving higher night time UHI. Table 5 provides an understanding of 

the current situation of Nerang Street and in the same time the solution to improving the UHI 
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conditions.

 

Table 5: Urban Surface Context matrix adopted from CRC Urban Cooling Guide 2017 

 

RE-IMAGINING NERANG STREET ʹ CASE STUDY 

Gold Coast is known for interactive streets with outdoor activities, public life and thermally 

comfortable environment. Gold Coast City Council and HASSELL Studio Brisbane have undertaken a 

transformative master plan for Nerang Street, fostering cooler streets, more welcoming and attractive 

to the people and investors. To achieve this, the master planning process has undergone a series of 

urban analysis on factors influencing UHI rates in Nerang Street, and adopted a Street Toolkit (Figure 

4) as a response (Gold Coast City Council & HASSELL 2018).  

The main factors governing the UHI generation and the amount of energy available for heat storage 

during day and night relate to the amount of shade and surface characteristics of the street. The urban 

cooling guideline (2017) provides with a set of strategies to help mitigate the UHI. These measures 

include water sensitive urban design, increased vegetation, high albedo and thermal emittance 

surfaces. HASSELL studio adopted the strategies and developed a toolkit (Figure 4) to approach the 

new masterplan of Nerang Street. In producing the masterplan (Figure 5) it is acknowledged that 

evapotranspiration rates and surface temperatures are not simply aligned with vegetation cover but 

rather with water availability (Deilami et al. 2016). Therefore, the masterplan considers integrating 

water feature along with new shading structures, permeable paving and increased vegetation cover 

to mitigate UHI.  

In response to heat spots in segment 1,2 and 3 from figure 2 (Heat exposure map of Nerang Street 

Segment under investigation) the new masterplan changes the street design and through water 

sensitive urban design it introduces water feature that capture and reuse stormwater. Unvegetated 

areas are transformed into green oasis using local plants and vegetation, providing more shade and 

promoting safer streets for locals and visitors. 
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Figure 5: Better Streets Toolkit HASSELL 

Figure 6: Nerang Street Concept Masterplan HASSELL 

CONCLUSION 

UHI is predominantly a phenomenon caused by urbanisation and characteristics of urban surface. 

Mitigating its risks requires mapping UHI and analysing surface characteristics at the early stages of 

masterplan. Desktop analysis of weather stations and shadings along with site observations are 

effective methods for urban planners and designers to foster a cooler city. 

Temperature analysis revealed that Nerang Street experiences warmer temperatures than other 

compering areas. This suggests that there is potential for developing heat islands in parts of the street. 

Based on the produced data, on the hottest day of the 5-years in analysis, a 65-years old human 

walking Nerang Street could have experienced possible heatstroke with high life-threatening risk.  
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The paper recognises that the differences between meteorological stations are not an accurate 

estimation of UHI in Nerang Street in Southport. The analysed data reveals that in general the area is 

warmer then the two nearest weather stations. There are many factors influencing the changes in 

temperature between compared stations. Could be simple climacteric changes between the stations 

or may be the rapid urbanisation of Southport that drives relatively higher temperatures. Determining 

the factors influencing the differences in temperature between Gold Coast Seaway, Heinze Dam and 

Coolangatta stations requires another research. 

Mapping and observations done in Nerang Street revealed 3 areas that are exposed to higher 

temperatures. The new masterplan for Nernag Street developed by HASSELL adopts cooling strategies 

and toolkits that mitigate UHI, by controlling heat retention of the street using water features, 

encouraging evaporation and transpiration, keeping previous surfaces cool, and increasing the 

vegetation capacity in the area. These factors are essential to minimise heat stress from extreme 

temperatures and manage the Urban Heat Island effect in urbanised areas. 
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APPENDIX 

 

APPENDIX ʹ 1 ʹ Computer generated shadows of Nerang Street during the warmest day of the year 
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APPENDIX 2 ʹ Near map analysis of shading during a Sun rise-to-sunset process in Nerang Street of 

the hottest day in December 2014 (36.9 °C) 
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ABSTRACT: 

:LWK�ULVLQJ�VHD�OHYHO�DQG�KLJKHU�LQWHQVLW\�RI�W\SKRRQV�XQGHU�FOLPDWH�FKDQJH��VHYHUH�VWRUP�VXUJH�LV�
DQWLFLSDWHG� DQG� ZLOO� LQGXFH� PRUH� IUHTXHQW� DQG� H[WHQVLYH� FRDVWDO� IORRGLQJ� LQ� +RQJ� .RQJ��
1RWZLWKVWDQGLQJ��RIILFLDO�IORRGLQJ�EODFNVSRWV�ZHUH�QRW�ORFDWLRQV�RI�DFWXDO�RFFXUUHQFH�RI�PDMRU�IORRGV�
EHFDXVH�WKH�LPSDFW�RI�VWRUP�VXUJH�ZDV�FRQVLGHUHG�GLIILFXOW�WR�EH�DGGUHVVHG�WKURXJK�ODQG�GUDLQDJH�
V\VWHP��UHVXOWLQJ�LQ�D�PDMRU�ORRSKROH�RI�IORRG�DGDSWDWLRQ�LQ�+RQJ�.RQJ��

&RQYHQWLRQDO�ZD\�RI� IORRG�DGDSWDWLRQ� WKURXJK�HQJLQHHULQJ�PHDVXUHV�ZLWK�SDVW�GHVLJQ�VWDQGDUG�
FRXOG�QRW� FDWFK�XS�ZLWK� WKH� ODWHVW� IORRG�RFFXUUHQFH�DQG�PDJQLWXGH��8SJUDGLQJ�RI� LQIUDVWUXFWXUH�
ZRXOG�EH�FRVWO\��GLVUXSWLYH�WR�ORFDO�FRPPXQLW\�DQG�QRW�EH�IOH[LEOH�DQG�WLPHO\�HQRXJK�WR�UHVSRQG�WR�
WKH�JURZLQJ�IORRGLQJ�ULVN��6LWH�IRUPDWLRQ�OHYHO�PDGH�E\�WKH�UHFODPDWLRQ�JHRWHFKQLFDO�HQJLQHHULQJ�
ZRUNV� GHFDGHV� DJR� ZDV� DOVR� LUUHYHUVLEOH�� QHFHVVLWDWLQJ� WKH� QHHG� IRU� DOWHUQDWLYH� PDQDJHPHQW�
PHDVXUHV�RQ�IORRG�ULVNV��)ORRG�DGDSWDWLRQ�IURP�XUEDQ�SODQQLQJ�SHUVSHFWLYH�LV�WKHUHIRUH�SXUVXHG�WR�
FRPSOHPHQW� DQG� FRPSHQVDWH� IRU� WKH� GHVLJQ� IDLOXUH� RI� HQJLQHHULQJ� DQG� VWUXFWXUDO� PHDVXUHV��
�
$V�ODQG�XVH�SODQQLQJ�LV�JRYHUQHG�E\�]RQLQJ�FRQWURO��IORRG�]RQLQJ�LV�SURSRVHG�WR�EH�WKH�UHVHDUFK�
IRFXV��7KH�DQDO\VLV�ZRXOG�UHYLHZ�WKH�OLWHUDWXUH�RQ�IORRGLQJ�ULVNV�WR�+RQJ�.RQJ�DQG�WKH�LQIOXHQFH�RI�
XUEDQ�SODQQLQJ�RQ�IORRG�DGDSWDWLRQ�SROLFLHV��7R�HQDEOH�LQ�GHSWK�DQDO\VLV��D�IORRG�SURQH�FRPPXQLW\�
RI�+HQJ�)D�&KXHQ�DQG�&KDL�:DQ�ORFDWHG�DW�WKH�VRXWK�HDVWHUQ�FRDVW�RI�WKH�9LFWRULD�+DUERXU�ZDV�
VHOHFWHG�IRU�SLORW�WHVWLQJ�RI�IORRG�]RQLQJ��7KH�IORRG�ULVN�H[SRVXUH�DQG�YXOQHUDELOLW\�RI�WKLV�FRPPXQLW\�
ZHUH�DQDO\VHG��7KURXJK�VLWH�YLVLW��LQWHUYLHZV�DQG�GHVN�UHVHDUFK��IDFWRUV�DIIHFWLQJ�HIIHFWLYHQHVV�RI�
IORRG�]RQLQJ�ZHUH�GLVFXVVHG�� OHDGLQJ� WR� IRUPXODWLRQ�RI� WKH� IORRG�]RQLQJ�SURSRVDO��)ORRG�]RQLQJ�
DLPHG�WR�JXLGH�DQG�UHJXODWH�XUEDQ�GHYHORSPHQW�E\�LQWHJUDWLQJ�IORRG�ULVNV�ZLWK�ODQG�XVH�YXOQHUDELOLW\�
FODVVLILFDWLRQ�DQG�IORRG�]RQH�FRPSDWLELOLW\��&HUWDLQ�UHTXLUHPHQWV�RQ�SODQQLQJ�DQG�EXLOGLQJ�FRGHV��
XUEDQ�GHVLJQ��PRQHWDU\�PHDVXUHV�DV�ZHOO�DV�SXEOLF�HGXFDWLRQ�WKURXJK�DGPLQLVWUDWLYH��UHJXODWRU\�
DQG� VWDWXWRU\�PHFKDQLVPV�ZHUH� SURSRVHG�� ,W� ZDV�GHPRQVWUDWHG� WKDW� IORRG� ]RQLQJ� FRXOG� EH� DQ�
DOWHUQDWLYH�DQG�LPSOHPHQWDEOH�WRRO�IRU�IORRG�DGDSWDWLRQ��7KH�UHVHDUFK�RXWFRPH�LV�HYLGHQW�EDVHG�
DQG�FRXOG�EH�VFDODEOH�WR�RWKHU�SDUWV�RI�+RQJ�.RQJ��
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The contribution of urban underground space to climate-proof and 
resilient cities 

Han ADMIRAAL, Owner and Managing Director, Enprodes Management Consultancy BV, 
Rotterdam, the Netherlands 

Antonia CORNARO, Business Development Manager, Amberg Engineering AG, Zürich, 
Switzerland 

Co-chairs of ITACUS, International Tunnelling and Underground Space Association, 
Chatelaine-Geneva, Switzerland 

Synopsis 
Climate proofing our cities is a double-edged sword in that it requires both climate mitigation 
and climate adaptation to be central to urban policy and planning. With the Paris climate 
agreement determining national agendas, cities are confronted with the need to prioritise 
decoupling from fossil sourced energy and replacing it with renewable forms. At the same 
time the climate is changing and requires cities to adapt to more frequent and intense rain fall 
events but also to counteract the effects of the urban heat island effect. We are learning that 
the way we have planned and designed our cities in the past lacked the focus on urban 
resilience and that we need to catch up fast. At the same time urban populations are 
evermore increasing and the need for a more inclusive planning becomes more evident each 
day. It is within this context that urban density, often translated into high rise developments 
as the final solution, needs to be reviewed. Reaching for the sky is not going to provide the 
solutions for all the challenges facing the urban environment.  

In our paper we discuss how the answer could partly lie below the surface. Integrating 
underground space into the urban fabric is in our opinion a necessity as part of the climate 
proofing of our cities. This holds true firstly because underground space is part of the urban 
metabolism and needs to be appreciated as such. Urban drainage is often inadequate 
because the natural infiltration of rain water has been severely disrupted through over paving 
our streets, gardens and parks. The hardened urban surface is making rain water runoff into 
sewer systems that are becoming overloaded and unable to cope with climate change 
effects.  

Secondly, urban underground space delivers ecosystem services to the city and offers 
invaluable resources in the form and shape of space, water, energy, and minerals. 
Safeguarding these services and at the same time utilising the resources, requires a 
balancing act by policy makers, decision makers and urban planners. Secondly, the premise 
that we can free up surface space by making more use of underground space is in our 
opinion too limited. Too often we see surface uses being placed below the surface, resulting 
in the same mono-functional use of space that is cluttering our cities and is one of the main 
causes behind the lack of urban space. The balancing act we mentioned also provides the 
opportunity to go for a more integrated approach that calls for a multi-functional space use. 
Why build a long tunnel that is only used to carry off rain water when there is rain fall? Isn’t it 
possible, with a little more thought, to use the precious space that is created in a different 
way? In our paper we will argue that when it comes to seeing urban underground space as 
part of the urban metabolism, we need to develop an underground urbanism that ensures 
that the peculiarities but also the inherent advantages of underground space are fully 
appreciated. If we are able to do this, then creating urban density need not be limited to 
reaching for the sky, but can include exploring and exploiting the surface below the city. In 
that way future cities can become resilient and climate proof within the area constraints that 
exist and without giving way to uncontrolled sprawl. 
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1. Climate proofing and urban resilience 
Climate proofing cities and making them resilient is very much a topic that urban planners 
need to cope with in the 21st Century. To understand how this relates to the topic of our 
discussion, namely the use of underground space, we need to have a common 
understanding what we mean with climate proofing and urban resilience. 
 

 
Figure 1: The emergency management cycle. Source: Cornell University 
 
One way of doing this is to take the emergency management cycle (see Figure 1) and see 
where climate proofing fits in. When looking at climate proofing in the context of the Paris 
agreement, we can distinguish two approaches: climate mitigation and climate adaptation. 
Climate mitigation is about taking those actions that will limit the overall effect of climate 
change, that is: what actions do we need to take to limiting the overall impact of climate 
change. This is often linked to reducing CO2 emissions, decarbonising our cities and limiting 
the average global temperature rise to 1oC or 2oC. Most scientific research now confirms that 
climate change is happening and that there is no way we can reverse the process. What we 
can do is to limit the impact or the time within which the impact will occur. Given this fact, 
climate adaptation is concerned with how humankind and indeed our cities can adapt to what 
is to come. The coming decennia will see more rain, more wind, higher temperatures. We will 
see rain where there is now drought, and heat where it is now cold. The melting polar caps 
are a good example of this and the resulting sea level rise is threatening and will impact 
coastal plains and river deltas. A large part of the world’s population live in or near coastal 
plains (see Figure 2). The World Bank projects that by 2025 at least 65% of the urban 
population on each continent will live in coastal zones prone to flooding and storms. 
(Rockefeller Foundation, 2013). 
 
Climate mitigation is very much about prevention and mitigation. What is it we can do to 
reduce the risks and limit the impact? Climate adaptation goes a step further in that it asks 
what can be done now to prepare for imminent disasters that could strike urban areas.  
 
Urban resilience in this context looks at the whole picture in terms of stresses and shocks 
that threaten our cities, whether they are natural or human in origin. Where climate mitigation 
and climate adaptation is linked to how human activity is causing climate change and with 
that impacting cities, urban resilience is concerned with the combined effect of stresses and 
shocks. As such, urban resilience will also look at how to respond and recover through 
disaster risk management. 
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Figure 2: Cities located in Deltas. Source: Rockefeller Foundation. 

The relationship between these aspects can be derived from the approach taken in the 
Netherlands in terms of coastal protection. It is a three-layered approach that considers both 
‘hard’ or physical measures and emergency response. It is crucial that urban and territorial 
planning is seen as an integral part of the approach linking the need for physical measures 
with disaster risk management (Government of the Netherlands, 2009). 

Figure 3: Multi-layer safety; prevention, sustainable spatial planning and disaster management . 
Source: Government of the Netherlands

The development of cities and especially rapid growing mega-cities has questioned how to 
maintain the core quality of cities. Cities as places to be, to live, to interact. Cities should be 
places we want to be in and enjoy, rather than functional places dominated by brutalist 
architecture where we have to be to survive. For urban planners this constantly requires 
questioning what it is that determines the urban being, the urban metabolism. 
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As Hajer and Dassen (2014) consider when writing about Smart Cities: “We have to 
reconnect the biophysical and social domains in new ways. Our first task is to create a 
broader awareness of what is required to make a city function. The urban metabolism is 
hidden. If we could unveil the urban metabolism, it would become clear what contemporary 
urban life consists of, and we would get an idea of what disconnect requires”. The disconnect 
they refer to is the question of weaning the city from fossil based and carbon emitting fuels. 
Their core consideration is however that to achieve this and to create a Smart City, it is vital 
to reconnect the biophysical and social domains in new ways. 
 
It is our profound belief that this reconnect requires urban planners to consider the urban 
subsurface (Admiraal & Cornaro, 2018). With the subsurface we literally mean that what is 
below the surface. It is the unknown and unseen, yet in many ways it is also the foundation 
of the city and the supporter of life in the city. When looking at climate proofing our cities, at 
urban resilience or even in the bigger context of the urban being or urban metabolism, we 
feel that to make any sense of it all, what lies below our feet needs to be considered. 
 
Firstly, we need to understand that the subsurface consists of more than just geology. 
Certainly, in some cities the support on which they are built consists of hard rock. In many 
other cities and especially those near the coast, this can vary greatly. This variation is not 
just in terms of supporting layers, it is a rich environment consisting of water flows and 
biodiversity in its own right. What we feel we need to consider is that as we discover the sky 
is not the limit, as we start to look at what opportunities lie below the surface of our cities, we 
cannot discount the unique properties of the subsurface. 
 
2. Subterranean complexity 
The complexity of the subsurface is best illustrated by the vast number of phrases used to 
denote it: subsurface, soil, below-ground, underground space, subterranean, geology. As 
discussed, the variety in geology also makes it complex. As the new Spatial Planning Vision 
for the Subsurface (Government of the Netherlands, 2018) points out, the world below our 
feet is an ecosystem that delivers services. As such, that ecosystem is vulnerable to 
interventions. It applies to the ecosystem services, but also to the quality of the soil and the 
groundwater. As such, we need to strike the right balance between making use of the 
subsurface, creating underground spaces that enhance the city, and preserving the quality of 
the same subsurface and the services it delivers. It is the balance between exploiting and 
preserving. 
 
This should not come as a surprise to urban planners. The whole purpose of planning is to 
decide on how the use the available space and resources for the greater good of the city and 
its citizens. The same balance needs to be struck between public space and private space, 
between open areas and build-up areas. In terms of the subsurface there is however a major 
difference: the use of space below the surface is in most cases non-reversible and with that 
non-renewable. It means that physical underground space, once colonised by the urban 
need for space at the surface, in only a few cases will be returned to its original state. 
 
A good example of this are former mines. In the case of the Netherlands the last coal mines 
were closed in the 1960s. They left an enormous legacy in terms of the largest industrial 
complex in the country, invisible below the surface, trapped in underground space for 
posterity. From a climate proofing point of view, they are interesting in that the Minewater 
project is now re-using the former shafts. In their own words: “A fully-fledged thermal ‘smart 
grid’ for delivery of heating and cooling water with a sustainable hybrid energy infrastructure 
has now been developed. This includes an independent pipe network to deliver both heating 
and cooling water to the connected clients.” (Minewater, 2018). 
 
At the same time, the former mines are threatening the urban fabric and are a concern in 
terms of urban resilience in that they are stressing the surface as the water in the mines 

597



Admiraal & Cornaro, Urban underground space and resilient cities, 54th ISOCARP Congress 2018 

  

rises. Although the debate on the effect is still going on, it demonstrates how human 
intervention below the surface is still impacting us today, as is the way human induced 
earthquakes are causing social concerns in the North of the Netherlands. These are caused 
by the vast gas extraction that has taken place over the past 50 years.  
 
These examples illustrate that activities below the surface can impact the surface and 
therefore need to be considered when bearing in mind urban resilience. There is also an 
interesting relationship between surface and subsurface in that development of one, often 
influences the other. Green parks are vital for our cities in that they help with clean air, 
produce shade and reduce the urban heat island effect. They provide citizens with space to 
recreate, to sport or to relax. They also provide capture areas for rainfall and natural 
infiltration into the soil and below. As we build up our cities, less and less space is available 
for natural infiltration, which in the long term can dry out the soil and alter its composition and 
thereby the natural processes that lie at the core of the ecosystem services it delivers. 
Conversely, once we start using the subsurface to create underground spaces, these 
influence what can still be done on the surface as well. Once an underground mass rapid 
transit system has been constructed, the ability to create further spaces above or below 
ground is impacted.  
 
Having established that the subsurface should be part of urban planning practice, if only to 
fully comprehend the stress and shocks that could affect the city, we will take a closer look at 
how underground spaces can contribute to climate proofing and urban resilience. 
 
3. Opportunities for underground spaces 
To illustrate how underground spaces can contribute to urban resilience and climate 
adaptation, we will discuss two examples. The first is the Stormwater and Management 
Tunnel in Kuala Lumpur, Malaysia (see Figure 4). To all intent and purposes this structure 
was built with only one thing in mind, to rid the city of excess water during heavy rain fall to 
prevent flooding. It wasn’t until someone smart mentioned the fact that for most of the time 
the tunnel would be empty and unused, as it doesn’t rain continuously, that the idea to create 
a double-deck road tunnel inside the structure came about. The idea became a reality and 
the toll road now passing through has helped in recovering the cost for the total project in 
seven years (Admiraal and Cornaro, 2018). It also helped the city deal with notorious 
congestion. From our point of view this is an excellent example of how use of underground 
space can help a city with adapting to climate change and make it more resilient. It also is an 
example of a solution that is multi-use.  
 

 
Figure 4: The SMART tunnel operating principle.  
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This aspect of multi-use is an important one. For decades we have been using up space at 
an alarming rate for both infrastructures and buildings that only perform one use and even 
then only part of the time. Think of highways running through cities, think of large office parks 
that empty at night, or shopping malls that lie at the edge of cities and attract large crowds 
away from the city core. As land becomes even more scarce as we have to rethink how we 
use it and even need to consider going below the surface, we need to get better at how we 
use the available space. 

The example of SMART is an interesting case. It is also an example where the multiple uses 
cannot take place simultaneously. When the water comes, the cars need to be cleared of the 
road tunnel. So even though it is multi-useable, it can only facilitate one of the uses at a time. 
A step further is the underground car park in Rotterdam that combines space for parking cars 
with space for water retention basins. If during heavy rain fall the city sewers and canals 
cannot cope anymore, the water can be offloaded to the underground water retention basins 
for temporary storage. Once the rain has passed and water levels settle again, the basins 
are pumped out using the existing drainage system. This structure houses two uses that can 
both function at the same time. By combining them both into one project the advantage of 
lower cost per project and the availability of two combined budgets doubling the funding was 
used to make the project feasible (Ibid.).  

The third example is underground mass rapid transport systems. They are of interest for two 
reasons. The first is that they are underground. As such they are a lot less susceptible to 
earthquakes than structures at the surface. This has been proven over time with earthquakes 
in both Japan and Chile. This advantage means that these networks can play an important 
role in disaster recovery. They provide an infrastructure that after the event is still available 
and not blocked by the damage that occurs at the surface. The second reason that they are 
of interest is that we can expand there under normal conditions by asking ourselves why they 
should only transport people. The primary use of these systems is rapid transport of people. 
As cities struggle more and more with inner city logistics, that is how to supply the city centre, 
couldn’t we have the existing systems or the ones yet to be built take on the role of logistical 
support system as well?. In doing so we turn tunnels constructed for a single use into useful 
underground spaces that really serve the city by providing multiple services. The tunnel 
becomes a space that can be used for a variety of uses, including carrying cables and pipes. 
This is in much the same way as human-made caverns are being developed in Singapore, 
Hong Kong and Switzerland (see Figure 5). They are first and foremost providers of space. 
What is placed inside these spaces can vary over time from storage to industrial facilities to 
recreational facilities. The underground civil defence shelter in Helsinki that now serves as a 
swimming pool is a good example of the latter. 

As Brown (2014) writes: “Today’s transportation, waste disposal, water, sewage, and energy 
distribution systems are necessarily inter-dependent. Power plants require water cooling, 
water treatment and public transit require electricity, energy generation requires the transport 
of coal, and so on. And all of these systems rely on information technology (IT). 
Nevertheless, we continue to disaggregate them physically and jurisdictionally into distinct 
sectors, and we mentally separate utilities and the natural systems from which nearly all 
infrastructural services are derived.”  

We feel that any use of the subsurface should also be seen in the light of unifying the sectors 
that serve the city. As we do so we may find that we are providing services in a way that 
don’t eat up the remaining space. By looking at underground space in a more appreciative 
way, but also seeing it as an opportunity for creating multi-use, one structure facilities, we 
contribute to the needs of the city without impacting land use in the traditional way. In our 
opinion underground space can play a role in delivering zero-energy projects with zero-land-
use as the main advantage. 
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Figure 5: Human made cavern in Switzerland designed for industrial production. Source: Amberg 
Engineering AG. 

In a yet to be published ‘Words-into-Action’ document on land-use management, the UN 
Office for Disaster Risk Reduction states: “The above notwithstanding, urban development 
and infrastructure projects can build disaster resilience in the following ways: (…) Design 
large scale underground spaces (e.g. car parking, tunnels, etc.) so they can serve a variety 
of DRR functions (e.g. as temporary water retention basins, as refuges) while also providing 
efficient access for servicing dense urban building blocks with water, energy and waste 
removal services. (Admiraal and Cornaro, 2018). 

This is the way underground spaces can contribute to climate proofing cities and making 
them more resilient: by serving a variety of disaster risk reduction (DRR) functions. We do 
need to keep in mind that the complexity for the urban planner lies in the fact that it requires 
a 5D approach. Firstly, we need to move away from the traditional 2D approach to include 
‘depth’ as a third dimension and approach space in 3D. On top of that two other dimensions 
need to be considered. One of them is time as we saw from the above, the other is geology. 
Time comes into play in terms of creating non-renewable spaces. It means we need to be 
clever when it comes to repurposing these structures. They may be non-renewable, but they 
can certainly be re-useable as we will see next. 

4. Repurposing existing structures
The cityscape is rapidly changing. But as we move forward the future holds big questions.
How will mobility evolve and how will car ownership maintain its social status? Already we
are seeing how cars need to be adapted to the decarbonised city. Electrical vehicles are
becoming the norm. Notwithstanding the fact that we don’t really know where to get all the
power from to charge them. Even if we can provide the power, the outdated electricity grids
that were never designed with this demand in mind, will struggle to cope. With the advent of
automated vehicles, the idea of calling for a pod that arrives at the door and takes you to
your destination, might not be such a futuristic concept anymore. Hyperloop sees this as its
standard mode of operation. In this way it could prove to be the disruptor that ends our idea
of personal car ownership.

In Belgium, this vision made the city of Mechelen think about the future of its inner city 
underground car parks. What could we do with all this underground space once the demand 
for temporarily storing cars is no longer there? (Vlaams Bouwmeester, 2018) 

600



Admiraal & Cornaro, Urban underground space and resilient cities, 54th ISOCARP Congress 2018 

Students of the University of Antwerp took on the challenge and started looking at this issue. 
What surprised one of the authors1 was the enthusiasm with which the students took on the 
challenge and how they came up with multiple ideas. For students there was no drawback in 
the fact that these underground spaces were just that, underground. They all saw major 
advantages of unused spaces below the streets of the historic city centre that could serve a 
multitude of uses that would normally not be in reach. They also saw major opportunities to 
create additions to the urban fabric that would further enhance the city centre. The fact that 
many cities have historic centres they want to preserve make a strong case for repurposing 
existing underground spaces, whether they are existing basements, disused underground 
stations or as is the case in Mechelen future disused car parks. In the same way the 
Carrousel du Louvre has greatly enhanced the Louvre Museum in Paris, France, without 
damaging the cultural heritage it represents. Underground spaces can reinvigorate historic 
city centres and provide them with the services that modern city life requires. Indeed, it can 
help make these historic centres resilient and adapting them to climate change, again without 
the need to intervene in the heritage function they perform. (Admiraal, 2018) 

The example of the Amfora project, a proposed concept making use of the space below the 
river Amstel in Amsterdam and its many canals, also aimed to do just that (see Figure 6). 
Even though this concept has not yet made it past this stage, it does provide a frame how we 
can see the cities of the future by preserving what we are proud of and providing new space 
to maintain liveability. Repurposing existing structures whether for storing water, storing data 
or growing food are all examples of how to achieve this. By combining these uses, that is 
reusing water, reusing residual heat and using it to grow plants or fish, we achieve a 
symbiosis beneath the city that will prove to be of immense value and contributes to our aim 
of decarbonising the city. 

Figure 6: AMFORA project beneath river Amstel in Amsterdam. Source: ZJA Zwarts & Jansma 
Architects. 

As we wrote in our book: “And an urban underground future, how will that feature in all this? 
We believe it offers yet untapped potentials. Not just in terms of spatial development and 
physical use. Underground space will become vital for survival in that it offers heat for energy 

1 Personal observations by Han Admiraal during workshop at University of Antwerp on 7 May 2018 
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and storage for water. It offers shelter, and it offers the ability to create connections that 
bypass obstacles that we have created on the surface. As such, it allows for efficient, straight 
line networks, minimising distance and maximising connectivity. It does require some 
imagination, it does require adapting legislation, and it might need some more advanced and 
faster technologies.” (Admiraal and Cornaro, 2018) 
 
5. Conclusions 
When we look at our cities in terms of climate proofing and urban resilience we cannot afford 
to not look at the subsurface. In doing so we need to consider an approach that does justice 
to the unique environment the subsurface represents. A 5D approach is needed to not only 
look at the 3D spatial aspect, but also include the dimensions of time and geology.  
 
Before even considering the use of the subsurface, a deeper understanding is required that 
enables decision makers to strike a balance between exploitation and preservation, that is 
between extracting resources from the earth and protection ecosystem services. The 
complexity of the subsurface stems from this, it is not just a physical foundation on which the 
city is based, it is a supporter of life at the surface as well. 
 
The opportunities to create underground spaces and systems that enable the city to climate 
proof itself and become more resilient are there for all to see. Underground spaces can 
provide mobility and access even after major natural disasters. They can provide shelter and 
storage space. Even when it comes to energy they can play a role in providing heating or 
cooling or acting  as an intermediary for storing wind or solar power.  
 
The dimension time is crucial in our understanding that underground spaces once created 
cannot be undone the way buildings at the surface can be demolished. In this sense the 
space created is non-renewable. It is however re-useable as repurposing of existing 
underground structures is demonstrating. As such we need to look at creating underground 
spaces that serve multiple uses in the here and now, but also in the future. We need to move 
from creating mono functional underground structures to multi-use underground spaces. 
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ABSTRACT 

*OREDOO\��FRDVWDO�]RQHV�DUH�YXOQHUDEOH�WR�FOLPDWH�FKDQJH�LPSDFW�RI�VWRUP��ULVLQJ�ZDWHU� OHYHO��

SROOXWLRQ� DQG� DFLGLILFDWLRQ�� 5HVLOLHQFH� LV� WKH� DELOLW\� RI� D� V\VWHP�� FRPPXQLW\�� RU� VRFLHW\�

H[SRVHG� WR� KD]DUGV� WR� UHVLVW�� DEVRUE�� DGDSW� DQG� UHFRYHU� IURP� WKH� HIIHFWV� RI� D� KD]DUG�

SURPSWO\� DQG� HIILFLHQWO\� E\� SUHVHUYLQJ� DQG� UHVWRULQJ� FULWLFDO� VHUYLFHV�� 5HVLOLHQFH� LV� DOVR�

DFNQRZOHGJHG�ERWK�H[SOLFLWO\�DQG�LPSOLFLWO\� LQ�WKH�UDQJH�RI�WKH�SURSRVHG�6'*�WDUJHWV��3HUL�

XUEDQ�DUHDV�DUH�RIWHQ�VHHQ�DV�DWWUDFWLYH�SODFHV�WR�OLYH�DQG�ZRUN�DV�LW�RIIHUV�D�KLJK�TXDOLW\�RI�

OLIH�DV�RSSRVHG�WR�EXV\�DQG�KHFWLF�XUEDQ�OLYLQJ��7KH�XSVLGH�RI�WKLV�LV�D�G\QDPLVP�H[HPSOLILHG�

E\�HFRQRPLF� VXFFHVV�DQG�EXVLQHVV�JURZWK�RIWHQ� FOXVWHUHG�DURXQG� YLWDO� QRGHV�DQG�HGJHV��

LQQRYDWLRQ�FHQWUHV��DLUSRUWV�DQG�RWKHU�ZHOO�FRQQHFWHG�WUDQVSRUW�LQWHUFKDQJHV�ORFDWHG�LQ�WKHVH�

3HUL�XUEDQ�FRPPXQLWLHV��7KHVH�FRPPXQLWLHV�HYHQWXDOO\�GHYHORS�LQWR�XUEDQ�DUHDV�ZKLFK�PD\�
EH�ZRUVH�RI�LQ�SODQQLQJ�LI�QRW�SURSHUO\�JXLGHG�FUHDWLQJ�LPEDODQFHV�LQ�WKH�EXLOW�HQYLURQPHQW�� 

1LQJR�3UDPSUDP� LV� WKH� LQWHUHVW� RI� VWXG\� IRU� WKLV� SDSHU�� VSHFLILFDOO\� 3UDPSUDP�ZKLFK� LV� LWV�

FDSLWDO�� 7KLV� SDSHU� XVHV� D� SUDJPDWLF�� PL[HG�PHWKRG� DQG� H[SORUDWRU\� DSSURDFK� ZLWK�

HSLVWHPRORJLFDO� XQGHUSLQQLQJV� ZKLFK� LQYHVWLJDWH� WKH� QHFHVVDU\� LQWHUYHQWLRQV� UHTXLUHG� LQ�

GHYHORSLQJ� UHVLOLHQFH� LQWR� 3HUL�XUEDQ� VHWWOHPHQWV�� 1LQJR�3UDPSUDP� LV� RQH� RI� WKH� IDVWHVW�

JURZLQJ� 3HUL�XUEDQ� DUHD� LQ� *KDQD�� $OWKRXJK� WKLV� VXEXUE� ZDV� RQFH� D� OLJKWO\� SRSXODWHG�

UHVLGHQWLDO�DUHD�GHYRLG�RI�H[WHQVLYH�FRPPHUFLDO�DFWLYLWLHV�� LW�KDV�VSUXQJ� LQWR�D�EXVWOLQJ�DQG�

JURZLQJ�FRPPHUFLDO�VSLQH�GXH�WR�LWV�VWUDWHJLF�ORFDWLRQ�WR�$FFUD�DQG�7HPD�WDNLQJ�DFFRXQW�LWV�

ZDWHUIURQW� DSSHDO� DQG� SRWHQWLDO�� 5HFRPPHQGDWLRQV� SXW� IRUWK� IURP� WKH� VWXG\� LQFOXGH� WKH�

UHGHVLJQ�RI�WKH�EXLOW�HQYLURQPHQW��WRZDUGV�D�PRUH�UHVSRQVLYH��ORZ�LPSDFW�SDWWHUQ�RI�EXLOGLQJV�

DQG�VSDFHV��$OVR��LW�SURSRVHV�WKDW�V\VWHPV�DQG�PHDVXUHV�ZKLFK�SURWHFW�FULWLFDO�LQIUDVWUXFWXUH�

DJDLQVW�HYHQWV�ZKLFK�FDXVHV�YXOQHUDELOLW\�LQ�WKHVH�FRPPXQLWLHV�PXVW�EH�XVHG�LQ�WDQGHP�ZLWK�

HFRORJLFDO�VWUDWHJLHV��
�

Keywords��5HVLOLHQFH��3HUL�XUEDQ��3UDPSUDP��9XOQHUDEOH��&RPPXQLW\��6'*�
�
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1.0  INTRODUCTION 

1.1 Global need for resilience for Coastal Communities 

+LVWRULFDOO\��PRVW� FLWLHV�KDYH�VXUYLYHG�DQG� WKULYHG�DW� ORFDWLRQV�ZLWK�JRRG�DFFHVVLELOLW\� �H�J��

SRUWV��RU�ZLWK�IDYRUDEOH�QDWXUDO�HQGRZPHQWV�VXFK�DV�D�QHLJKERXULQJ�ULYHU��D�FRDVWDO�ORFDWLRQ��

RU�IHUWLOH�VRLOV��7KHVH�WRSRJUDSKLFDO�DUHDV�DUH�RIWHQ�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�SUREDELOLW\�

RI� KD]DUG�HYHQWV²IORRGV�� F\FORQHV�� VWRUP� VXUJHV� DPRQJVW�PDQ\� RWKHUV� �1HXPDQQ� HW� DO���

������ 6WHIDQLDN�� ������� +RZHYHU�� ORZ� HOHYDWLRQ� FRDVWDO� ]RQHV� �/(&=�� FRYHU� ��� RI� WKH�

ZRUOG¶V� ODQG� DUHD� EXW� FRQWDLQ� ���� RI� JOREDO� SRSXODWLRQ� DQG� ���� RI� WKH� ZRUOG¶V� XUEDQ�

SRSXODWLRQ� �6KDK� 	� 5DQJKLHUL�� ������� 0RUHRYHU�� DQ� DSSUR[LPDWHG� ���� RI� WKH� HDUWK¶V�

SRSXODFH� �����ELOOLRQ�SHRSOH�� VHWWOH�ZLWKLQ����NP�RI�D� FRDVWOLQH� �:RUOG�3RSXODWLRQ�5HYLHZ��

������1HXPDQQ�HW�DO��� �������%\� �����$'�� D�SURMHFWHG����� RI� WKH� SODQHW¶V� SRSXODFH�ZLOO�

LQKDELW� FRDVWDO� UHJLRQV� �86$,'�� ������� $V� SRSXODWLRQ� GHQVLW\� DQG� ILQDQFLDO� DFWLYLW\� ZLWKLQ�

FRDVWDO�UHJLRQ�JURZV��SUHVVXUH�RQ�OLWWRUDO�HFRV\VWHPV�LQWHQVLI\��81(3���������7KLV�QXPEHU�LV�

RQO\� H[SHFWHG� WR� JURZ� LQ� WKH� \HDUV� WR� FRPH�� DV� VHWWOHPHQWV� ORFDWHG� LQ� FRDVWDO� ORZ� ODQGV�

FRQWLQXH�WR�JURZ�UDSLGO\��HLWKHU�E\�QHFHVVLW\�RU�FKRLFH��+HQULTXH���������7KLV�LQFUHDVHV�WKH�

OHYHO� RI� ULVN�ZLWKLQ� VXFK� FRPPXQLWLHV�� &XUUHQWO\��PRUH� WKDQ� ����RI� WKH�ZRUOG¶V� FRDVWV� DUH�

H[SHULHQFLQJ�FRDVWDO�HURVLRQ��IORRGLQJ��VKRUHOLQH�UHWUHDW��LQGLFDWLQJ�WKH�HYHQWXDO�GDPDJH�DQG�
GDQJHU�WR�PDQ\�FRDVWDO�DUHDV��$GGR��HW�DO�����������

7KH�SULQFLSDO� FDXVH� RI� LQFUHDVH� LQ� QDWXUDO� KD]DUGV� LV� WKH� SKHQRPHQRQ�RI� FOLPDWH� FKDQJH��

ZKLFK� LV�DIIHFWLQJ� FRPPXQLWLHV� WRGD\�DV� VHHQ�ZLWK� UHFXUUHQW� IORRGV�� VHDVRQDO� GURXJKW�DQG�

LQFUHDVLQJ� ODQG� DQG� ZDWHU� WHPSHUDWXUHV� �81,6'5�� ������� 5XLMVLQN� HW� DO�� ������� FLWHV� WKH�

8QLWHG� 1DWLRQV� )UDPHZRUN� &RQYHQWLRQ� RQ� &OLPDWH� &KDQJH� �81)&&&�� ������ GHILQLWLRQ� RI�

FOLPDWH�FKDQJH�DV��D�PRGLILFDWLRQ�RI�FOLPDWH�SDWWHUQV�ZKLFK�LV�GLUHFWO\�RU�LQGLUHFWO\�DVFULEHG�WR�

KXPDQ� LQIOXHQFHV� ZKLFK� FKDQJH� WKH� PDNHXS� RI� WKH� HDUWK¶V� DWPRVSKHUH� RYHU� VLPLODU� WLPH�

SHULRGV�� � $V� WHPSHUDWXUHV� LQFUHDVH�� VHD� OHYHOV�ZLOO� FRQWLQXH� WR� ULVH�� DQG� ODUJH� VWRUPV�ZLOO�

EHFRPH�PRUH�IUHTXHQW�DQG�SURORQJHG�� OHDGLQJ� WR�D�KLJKHU� LQFLGHQFH�RI�IORRGLQJ� �+HQULTXH��

�������7KH� LVVXH�RI� FOLPDWH� FKDQJH�KDV�GLYHUVH� LPSOLFDWLRQV�HQGDQJHULQJ� WKH�H[LVWHQFH�RI�

VHWWOHPHQWV� HVSHFLDOO\� FRDVWDO� VHWWOHPHQWV� EHFDXVH� RI� WKHLU� XQLTXH� FRQWDFW� ZLWK� WKH� VHD��

$FFRUGLQJ�WR�9HQNDWDUDPDQDQ�	�6PLWKD���������WKH�DYHUDJH�JOREDO�VHD�OHYHO�ULVH�SULPDULO\�LV�

DV�D�UHVXOW�RI�WKUHH�IDFWRUV�ZKLFK�LQFOXGH�WKH�WKHUPDO�H[SDQVLRQ�RI�ZDUPLQJ�RFHDQ�ZDWHU��7KH�

PHOWLQJ�IURP�WKH�LFH�VKHHWV�RI�*UHHQODQG��$QWDUFWLFD�JODFLHUV�DQG�LFH�FDSV��DQG WKH�DGGLQJ�XS�

RI�ZDWHU�IURP� ODQG�VXUIDFH� UXQRII� �81(3���������7KH� ,QVWLWXWH�IRU�3XEOLF�:RUNV� LQ�$XVWUDOLD�

�������VWDWHV�WKDW�IRU�HYHU\����FP�RI�VHD�OHYHO�ULVH��WKH�RFFXUUHQFH�RI�DQ\�H[WUHPH�VHD�OHYHO�
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RI�D� JLYHQ� KHLJKW� LQFUHDVHV�E\�D� IDFWRU� RI� DERXW� ����+XQWHU� ������� H[SDWLDWHV� WKDW� E\� WKLV�

DSSURDFK��RQH�VKRXOG�H[SHFW�WKDW�LQ������D�ULVH�RI�VHD�OHYHO�RI����FP�ZRXOG�DOORZ�WKDW�HYHQWV�

WKDW�RFFXU�RQFH�D�\HDU�WR�RFFXU�VHYHUDO�WLPHV�ZLWKLQ�WKDW�VDPH�\HDU��,W�LV�DSSDUHQW�WKDW�GUDVWLF�

DQG�HIILFLHQW�PHDVXUHV�DUH�UHTXLUHG�WR�UHVSRQG�WR�WKH�LQFRPLQJ�WKUHDW�WKDW�VHD�OHYHO�ULVH�SRVH�

�81(3���������/HYLQH��HW�DO���������RSLQHV�WKDW�UHVSRQGLQJ�WR�FOLPDWH�FKDQJH�DQG�LWV�UHODWHG�

XQFHUWDLQW\�LV�D�SULPDO�GHYHORSPHQW�WDVN��VWUHVVLQJ�WKDW�WKH�LPSDFW�RQ�ZRUOG�DQG�ORFDO�FOLPDWH�

DUH�H[SHFWHG�WR�KDYH�FRQVLGHUDEOH� LPSOLFDWLRQV�IRU�ELRPHV�DQG�WKH�RFFXSDWLRQ�RI� WKH�WRZQV�

WKDW� UHO\� RQ� WKHVH� QDWXUDO� UHVRXUFHV�� $FFRUGLQJ� WR� 81)&&&� �������� JRYHUQPHQWV��

FRPPXQLWLHV� DQG� LQGLYLGXDOV�DUH� LQWURGXFLQJ� DGDSWLYH�PHDVXUHV� WR�PLQLPL]H� WKH� HIIHFWV� RI�

FOLPDWH� FKDQJH�� +RZHYHU�� DQ� DQDO\WLFDO� VWXG\� RI� PRVW� LQWHUYHQWLRQV� GLVFORVHV� WKDW� WKHVH�

PHDVXUHV�LQ�IDFW�DUH�QRW�LQWHQGHG�DW�LQFUHDVLQJ�UHVLOLHQFH�RI�DIIHFWHG�SHRSOH�UDWKHU�WKH\�DUH�

UHDFWLRQDU\�DQG�HYHQWXDOO\�FRVWO\�WKXV�LW�KDUGO\�UHVROYHV�HIIHFWLYHO\�LPSDFWV�WKDW�DUH�ORQJ�WHUP�
DQWLFLSDWHG��81)&&&����������

1RZ��FOLPDWH�FKDQJH�KDV�EHFRPH�D�IRUHIURQW�GHYHORSPHQW�DJHQGD� MRLQWO\�RI�DGYDQFHG�DQG�

GHYHORSLQJ�FRXQWULHV��7KLV�LV�SRVVLEO\�LQIOXHQFHG�E\�WKH�SHUVXDVLYH�SURRI�WKDW�EXWWUHVVHV�WKH�

UHDOLW\� RI� WKLV�KDSSHQLQJ�KHQFH� WKLV�PDNHV� LW� GLIILFXOW� IRU� QDWLRQV� WKDW� DUH� FRQVHUYDWLYH�DQG�

FOLPDWH�FKDQJH�GHQLHUV� WR�XQHTXLYRFDOO\� LJQRUH� LVVXHV� UHODWHG� WR�FOLPDWH�FKDQJH� �.DQNDP�

<HERDK��HW�DO����������1HYHUWKHOHVV��GXH�WR�LQFUHDVLQJ�RFFXUUHQFHV�RI�QDWXUDO�GLVDVWHUV�DQG�

LPSDFW� RI� FOLPDWH� FKDQJH� WKHUH� LV� SUHVVXUH� WR� GHVLJQ� DQG� FUHDWH� UHVLOLHQW� EXLOGLQJV��

FRPPXQLWLHV� DQG� ODQGVFDSHV� WKDW� FDQ�ZLWKVWDQG� DQG�DGDSW� WR� FKDQJLQJ� ULVNV��ZKLOH� EHLQJ�

VXVWDLQDEOH� DQG� FUHDWLQJ� KHDOWK\� HQYLURQPHQWV� �:KROH\�� ������� 5HVLOLHQFH� SURYLGHV� WKH�

FDSDELOLW\� WR�PLQLPL]H� GLVWUHVV� ZKLOVW� UHWDLQLQJ� LWV� XVDJH��:KHQ� FKDQJH� RFFXUV�� UHVLOLHQFH�
RIIHUV�WKH�VWUXFWXUH�IRU�UHJHQHUDWLRQ�DQG�UHVWUXFWXULQJ��86$,'����������

1.2 Importance of resilience to the SDGs and Quality of Life 
�
5HVLOLHQFH�LV�WKH�FDSDFLW\�RI�D�FRPPXQLW\�RU�VRFLHW\�WR�DGDSW�DQG�UHDFW�ZKHQ�H[SRVHG�WR�D�

KD]DUG�LQ�RUGHU�WR�UHDFK�RU�PDLQWDLQ�DQ�DFFHSWDEOH� OHYHO�RI�IXQFWLRQLQJ��+HQULTXH���������$�

UHVLOLHQW�VHWWOHPHQW�LV�RQH�WKDW�LV�DEOH�WR�FRSH�ZLWK�GLVDVWHU�DQG�FOLPDWH�LPSDFWV�QRZ�DQG�LQ�

WKH�IXWXUH��WKHUHE\�OLPLWLQJ�WKH�PDJQLWXGH�DQG�VHYHULW\�RI�WKRVH�LPSDFWV��$583���������*LYHQ�

WKH� FORVH� OLQNV� EHWZHHQ� GLVDVWHU� ULVNV� DQG� FOLPDWH� ULVNV�� HIIRUWV� WR� EXLOG� UHVLOLHQFH� LQ�

FRPPXQLWLHV� E\� LQWHJUDWLQJ� FOLPDWH� FKDQJH� DGDSWDWLRQ� ZLWK� H[LVWLQJ� HIIRUWV� LQ� GLVDVWHU� ULVN�

PDQDJHPHQW�FDQ�EH�EHQHILFLDO��LELG���$GDSWDWLRQ�WR�FOLPDWH�FKDQJH�UHTXLUHV�FRPPXQLWLHV�WR�

SODQ� EDVHG� RQ� FXUUHQW� H[SRVXUH� EXW� DOVR� RQ� SURMHFWHG� IXWXUH� FKDQJHV� WKDW� PD\� XQIROG�

WKURXJK�JUDGXDO�LQFUHDVLQJ�FKDQJHV��H�J���WHPSHUDWXUH�LQFUHDVHV��DV�ZHOO�DV�H[WUHPH�HYHQWV�
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�H�J��� KHDW�ZDYHV�� �6KDK�	�5DQJKLHUL�� �������7KH�QHHG� IRU� UHVLOLHQFH� LQ� FRDVWDO�ZDWHUIURQW�

FRPPXQLWLHV� VDWLVILHV� SRUWLRQV� RI� WKH� 6XVWDLQDEOH� 'HYHORSPHQW� *RDOV� �6'*��� 0RUHRYHU��

UHVLOLHQFH�LV�DFNQRZOHGJHG�ERWK�H[SOLFLWO\�DQG�LPSOLFLWO\�LQ�D�UDQJH�RI�SURSRVHG�6'*�WDUJHWV��

WKHVH�LQFOXGH��*RDO����1R�SRYHUW\��*RDO���*RRG�KHDOWK�DQG�ZHOO�EHLQJ�DQG�*RDO����LQGXVWU\��

LQQRYDWLRQ� DQG� LQIUDVWUXFWXUH�� GHFHQW� ZRUN� DQG� HFRQRPLF� JURZWK�� VXVWDLQDEOH� FLWLHV� DQG�

FRPPXQLWLHV��7KHVH�JRDOV�SURYLGH�D� IUDPHZRUN� IRU� WKHVH� VSHFLILF� WDUJHWV� LQ�SURWHFWLQJ� WKH�

HQYLURQPHQW�� SHRSOH� DQG� HQVXULQJ� SURVSHULW\� IRU� DOO� �8,$�� ������� ,Q� VXPPDU\�� FRDVWDO�

FRPPXQLWLHV� E\� ����� PXVW� VWUHQJWKHQ� DQG� EXLOG� UHVLOLHQFH� WR� YXOQHUDELOLW\� IURP� FOLPDWH�

UHODWHG� KD]DUGV� DQG� RWKHU� HFRQRPLF�� VRFLDO� DQG� HQYLURQPHQWDO� VKRFNV� DQG� GLVDVWHUV� WR�

HQVXUH� JRRG� TXDOLW\� RI� OLIH� IRU� DOO� �LELG��� $� IRFXV� RQ� VWUHQJWKHQLQJ� UHVLOLHQFH� FDQ� SURWHFW�

GHYHORSPHQW� DQG� HQVXUH� SHRSOH� KDYH� WKH� UHTXLVLWH� UHVRXUFHV�� VNLOO� VHW� DQG� FDSDFLWLHV� WR�

PLQLPL]H�� SUHYHQW�� DQWLFLSDWH�� DEVRUE�DQG� DGDSW� WR� D� UDQJH� RI� VKRFNV�� VWUHVVHV�� ULVNV�DQG�

XQFHUWDLQWLHV��)HKUHQEDFKHU���������7KH�FRQFHSW�KDV�EHHQ�DSSOLHG�DFURVV�D�ZLGH�YDULHW\�RI�

GLVFLSOLQHV�� WKRXJK� ODUJHO\� SRSXODU� DQG� HPSOR\HG� LQ� GLVDVWHU�PDQDJHPHQW� DQG� SURYLGHV� D�

XVHIXO� RSHUDWLRQDO� IUDPHZRUN� IRU� UHGXFLQJ� YDULRXV� ULVNV� IDFHG�E\�SHRSOH�DQG� FRPPXQLWLHV��

QRZ�DQG�LQ�WKH�IXWXUH��$583���������
1.3 Types of contributions built environment professionals can make to facilitate SDG  
,Q� WKLV� HUD� RI� SRSXODWLRQ� VKLIWV�� FOLPDWH� FKDQJH� DQG� XQSUHFHGHQWHG� OHYHOV� RI� XUEDQLVDWLRQ��

SURIHVVLRQDO� VWDNHKROGHUV�RI� WKH�EXLOW� HQYLURQPHQW�KDYH�DQ� LPSRUWDQW� UROH� LQ� UHVSRQGLQJ� WR�

WKH�FRPSOH[�FKDOOHQJHV�RI� WKH�EXLOW�HQYLURQPHQW��7KURXJK�WKH�HIIHFWLYH�SODQQLQJ�� GHVLJQLQJ��

FRQVWUXFWLRQ�� GHYHORSPHQW�� PDQDJHPHQW� DQG� LPSURYHPHQW� RI� FLWLHV�� XUEDQLVDWLRQ� FDQ�

EHFRPH�D�PRGHO�IRU�VXVWDLQDEOH�GHYHORSPHQW��HPEUDFLQJ�WKH�LQWULQVLF�OLQN�EHWZHHQ�WKH�EXLOW�

HQYLURQPHQW�DQG�MRE�FUHDWLRQ��OLYHOLKRRG�RSSRUWXQLWLHV��DQG�TXDOLW\�RI�OLIH��8,$���������
1.4 The future outlook of coastal communities in Africa and the need for thorough 
discourse of the Ghanaian case 
 
&OLPDWH� FKDQJH� LV� H[SHFWHG� WR� DIIHFW� FRDVWDO� FRPPXQLWLHV� ZRUOGZLGH� RYHU� WKH� FRPLQJ�

FHQWXU\��6HD�/HYHO�5LVH��6/5���DOWKRXJK�RQO\�RQH�SDUW�RI�FOLPDWH�FKDQJH�SKHQRPHQRQ��ZLOO�

EH�RQH� RI� WKH� JUHDWHVW� LPSDFW� H[SHULHQFHG� LQ� WKH� FRDVWDO� ]RQH��ZLWK� LQFUHDVLQJ� IORRG� ULVN��

FRDVWDO� HURVLRQ� DQG� VDOLQH� LQWUXVLRQ� SRVLQJ� D� KRVW� RI� VRFLRHFRQRPLF� DQG� HQYLURQPHQWDO�

LPSOLFDWLRQV�� 7KH� VXFFHVVIXO� LQWHJUDWLRQ� RI� WKH� QDWXUDO�� SK\VLFDO�� VRFLDO� DQG� HFRQRPLF�

LPSOLFDWLRQV� RFFXUULQJ� ZLWKLQ� FRDVWDO� FRPPXQLWLHV� ZLOO� EH� D� PDMRU� FKDOOHQJH� �1LFKROOV� DQG�

%UDQVRQ�� ������� 7KLV� ZLOO� EH� NH\� WR� HQVXULQJ� WKH� VXVWDLQDEOH� PDQDJHPHQW� RI� FRDVWDO�

V\VWHPV�� +RZHYHU�� EXLOGLQJ� SXEOLF� LQYROYHPHQW� DQG� XQGHUVWDQGLQJ� IRU� FOLPDWH� FKDQJH�

DGDSWDWLRQ� SROLF\� ZLOO� GHSHQG� ODUJHO\� RQ� KRZ� LQKDELWDQWV� SURFHVV� LQIRUPDWLRQ� DQG� PDNH�

607



A.B Marful; E. Ayeke and R.A Oppong.  
Strategies for Making Peri-Urban Coastal Communities Resilient in Sub-Saharan Africa.  

54th ISOCARP 2018 
 

 

GHFLVLRQV� �&HQWHU�IRU�5HVHDUFK�RQ�(QYLURQPHQWDO�'HFLVLRQV��������� ,Q�FRDVWDO�:HVW�$IULFD��

ULVH� LQ� VHD� OHYHOV� DUH� OLQNHG� WR�PHOWLQJ� SRODU� LFH� FDSV�� FRQVHTXHQWO\� ZRUNLQJ� ZLWK� FRDVWDO�

HURVLRQ�WR�HYHQWXDOO\�SOXQJH�FRDVWDO�VHWWOHPHQWV��%RNSH��������*RXVVDUG�	�'XFURFT���������

%RNSH� �������FLWHV�81,5,1�SURMHFWLRQV� WKDW�:HVW�$IULFD
V�VKRUHOLQH�VWUHWFKLQJ�RXW�IURP� WKH�

RUDQJH�GXQHV�LQ�0DXULWDQLD�WR�WKH�WKLFN�WURSLFDO�IRUHVWV� LQ�&DPHURRQ�ZLOO�EH�XQGHU�ZDWHU�E\�

WKH� FORVLQJ� RI� WKLV� FHQWXU\�� DV� DQ� DSSDUHQW� RXWFRPH� RI� FOLPDWH� FKDQJH�� 2WKHU� VLJQLILFDQW�

XUEDQ�FHQWHUV� LQ�:HVW�$IULFD�ZKLFK�H[SHUWV�KDYH�FODVVLILHG�DV�IORRG�SURQH�LQFOXGH�1LJHULD¶V�

/DJRV�� *DPELD¶V� %DQMXO�� %LVVDX� LQ� *XLQHD� %LVVDX�� DQG� 1RXDNFKRWW� LQ� 0DXULWDQLD�

�&KXNZXRFKD� 	� &KXNZXRFKD�� ������� )XUWKHUPRUH�� WKH� $IULFDQ� FRQWLQHQW� FRPSULVH� ����

FRDVWDO�FLWLHV�DQG����PLOOLRQ� LQKDELWDQWV�RFFXS\LQJ�VHDVLGH�DUHDV�OHVV�WKDQ���P�DERYH�VHD�

OHYHO� DQG� UHPDLQ� DW� ULVN� LQ� WKH� ILJKW� DJDLQVW� VHD� HURVLRQ� DQG� LQXQGDWLRQ� �%RNSH�� �������

$PRQJVW�*KDQD¶V� FRDVWDO� IURQW�� *KDQD¶V� VRXWK�HDVWHUQ� FRDVW� KDV� VXIIHUHG�PRUH� IURP� WKH�

QHJDWLYH�HIIHFWV�RI�FOLPDWH�FKDQJH��'RYLH�HW�DO����������+RZHYHU�� WKH�VRXWK�HDVWHUQ�VHFWLRQ�

KDV�EHHQ�PDUNHG�RXW�DV�WKH�PRVW�VXVFHSWLEOH��$SSHDQLQJ��������/\���������/\��������VWDWHV�

WKDW�WKH�VRXWK�HDVWHUQ�VHFWLRQ�LV�UHFRJQL]HG�DV�WKH�PRVW�ZHDWKHUHG�VHFWLRQ�ZLWK�IUHTXHQFLHV�

DV�DODUPLQJ�DV��P�\HDU�EHIRUH�WKH�FRQVWUXFWLRQ�RI� WKH�$NRVRPER�'DP�RQ�9ROWD�5LYHU��7KH�

GDP�EXLOW�LQ�WKH�����¶V��GHFUHDVHG�VHGLPHQW�VRFN�WR�WKH�FRDVW�FUHDWLQJ�D�FRXQWHUEDODQFH�LQ�

VHGLPHQW�GHSRVLWLRQ�DORQJ�WKH�FRDVW��%RDWHQJ���������6XEVHTXHQWO\�WKH�FRQVWUXFWLRQ�RI�WKH�

GDP�UHVXOWHG�LQ�LQFUHDVHG�HURVLRQ�OHYHOV���P�\HDU�DURXQG�������$SSHDQLQJ��������/\���������

5HVXOWV�RI�D�KLVWRULFDO�VKRUHOLQH�FKDQJH�DQDO\VLV� �LQ�)LJXUH������IURP�����������VKRZ� WKDW�

HURVLRQ�DORQJ�WKH�*KDQDLDQ�FRDVW�LV�ZLGHVSUHDG��ZLWK�DQ�DYHUDJH�HURVLRQ�UDWH�RI����P�\U�LQ�

RWKHU�ZRUGV�����SHUFHQW�RI�WKH�FRDVW�LV�HURGLQJ��$VKWRQ���������

�
)LJXUH������5HVXOWV�RI�KLVWRULFDO�VKRUHOLQH�DQDO\VLV���$VKWRQ���������

7R�ZRUVHQ�WKH�VLWXDWLRQ��WKH�UHVHWWOHPHQW�RI� LQGLYLGXDOV�ZLWKLQ�WKH�FRDVWDO�DUHDV�DQG�UXLQ�RI�

IORUD�OLNH�PDQJURYH�VZDPSV��H[WUDFWLRQ�RI�YDOXDEOH�RUH�QHDU�VHFWLRQV�RI�WKH�VKRUH�GDPDJHV�

WKH� EDODQFH� RI� WKH� VHDVLGH� VWUXFWXUH� DQG� HLWKHU� VWDUWV� RU� DJJUDYDWHV� ZHDWKHULQJ� LQ� WKHVH�
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DUHDV� �$SSHDQLQJ�� ������� ,I� WKLV� VLWXDWLRQ� LV� XQDWWHQGHG� WR�� FRQWLQXRXV� HURVLRQ� DFWLYLWLHV�

UHYHDO� WKDW� FRDVWDO� VKLHOG� DUHDV� DUH� SURMHFWHG� WR� EH� HQWLUHO\� ZHDWKHUHG� E\� ����� �%RNSH��

������� 7KH�(3$� 6WDWXV� RI� WKH� *KDQDLDQ� &RDVWDO� =RQH� 5HSRUW� �������� LQGLFDWHV� WKDW� WZR�

WKLUGV�RI� WKH�WRWDO� ODQG�DUHDV�DORQJ�WKH�FRXQWU\¶V�FRDVW�DUH� LQ�GDQJHU�RI�EHLQJ�FRQVXPHG�E\�

WKH�VHD��WKDW�IRU�HYHU\�PHWUH�ULVH�LQ�VHD�OHYHO��LW�LV�HVWLPDWHG�WKDW�WKHUH�ZRXOG�EH�������VT��NP�

ORVV�LQ�ODQG�WR�WKH�RFHDQ��%RNSH��������FLWLQJ�D�VWXG\�IURP�WKH�'HSDUWPHQW�RI�2FHDQRJUDSK\�

DQG�)LVKHULHV�RI�WKH�8QLYHUVLW\�RI�*KDQD��VWDWHV�WKDW�WKLV�LPSHQGLQJ�GDQJHU�LV�QRW�RQO\�OLPLWHG�

WR�FRDVWDO�FRPPXQLWLHV�EXW�DOVR�QDWLRQDO�UHOLFV� OLNH��WKH�QXPHURXV�IRUWV�DQG�FDVWOHV�VXFK�DV�

2VX�&DVWOH��RQH�RI� WKH�DQWLTXLWLHV�RI� WKH�VODYH� WUDGH�DQG�V\PERO�RI�SROLWLFDO�DXWKRULW\�DORQJ�

WKH�:HVW�&RDVW�RI�$IULFD��ZRXOG�EH�VZDOORZHG�XS�LQ�VHD¶V�DSSHWLWH��$OVR��LW�LV�SURMHFWHG�WKDW�

FRDVWDO� HURVLRQ� ZRXOG� RYHUWDNH� VLJQLILFDQW� YHVWLJH� OLNH� WKH� &KULVWLDQVEXUJ� &DVWOH��

LQGHSHQGHQFH�VTXDUH�RI�*KDQD�DQG�WKH�'HQVX�5DPVDU�DUHD�ORFDWHG�LQ�$FFUD�EHWZHHQ������

DQG������±�DOO� ORFDWHG�ZLWKLQ� WKH�FRDVWDO� UHJLRQ��$SSHDQLQJ��������� ,W� LV�H[SHFWHG� WKDW��P�

VHD�OHYHO�ULVH�ZLOO�HQJXOI�D�ODUJH�H[SDQVH�RI�WKH�9ROWD�'HOWD�HFRV\VWHP��%RNSH���������7KXV��

WKHUH� LV� WKH� FDOO� WR� UHYLVH� FRDVWDO� HURVLRQ� PDQDJHPHQW� XVLQJ� D� KROLVWLF� VWUDWHJ\� ZKLFK�

LQFOXGHV� WKH�HFRIULHQGO\�PHWKRG�RI�KDUPRQL]LQJ�ZLWK�QDWXUH�DQG�QRW� ILJKWLQJ� LW� �$SSHDQLQJ��

�������+RZHYHU��$SSHDQLQJ��������SRVLWV�WKDW�DOVR�DGRSWLQJ�FRDVWDO�PDQDJHPHQW�SODQV�ZLOO�

SHUPLW�D�FRPSUHKHQVLYH�HYDOXDWLRQ�RI�WKUHDWV�UHODWHG�WR�WKH�VKRUHOLQH�HYHQWXDOO\�DOORZLQJ�WKH�

FUHDWLRQ� RI� D� ORQJ�WHUP� SROLF\� IUDPHZRUN� WR� OHVVHQ� WKH� WKUHDWV� WR� WKH� FRPPXQLW\� DQG� LWV�

HQYLURQPHQW���

8QIRUWXQDWHO\��*KDQD�GRHV�QRW�KDYH�D�FRPSUHKHQVLYH�GHYHORSPHQW�IUDPHZRUN�RU�SROLF\� WR�

PDQDJH�FOLPDWH�UHODWHG�ULVNV� LQ�FRDVWDO�DUHDV�LQ�RWKHU�ZRUGV�EXLOGLQJ�FOLPDWH�UHVLOLHQFH�KDV�

ZHDN� OLQNV� EHWZHHQ� WKH� QDWLRQDO� SROLF\� IUDPHZRUN� DQG� GLVWULFW�OHYHO� SODQQLQJ� WKXV� ZHDN�

FDSDFLW\�LQ�SURYLGLQJ�UHVRXUFHV�WR�DVVLVW�FOLPDWH�YXOQHUDEOH�FRPPXQLWLHV�WR�LQLWLDWH�UHVLOLHQFH�

EXLOGLQJ� E\� WKHPVHOYHV� �'RYLH�� HW� DO��� ������� 1HLWKHU� DUH� WKHUH� H[SOLFLW� QDWLRQDO� EXLOGLQJ�

UHJXODWLRQV� �/,� ������ZKLFK� VWLSXODWH�KRZ� IORRG�SURQH�DUHDV�VKRXOG�EH�GHDOW�ZLWK� �1DWLRQDO�

EXLOGLQJ�UHJXODWLRQ���������3UHVHQWO\��FRDVWDO�HURVLRQ�PDQDJHPHQW�LQ�*KDQD�LV�PRPHQWDULO\�

UHVSRQVLYH��VLWH�WDLORUHG�DQG�QRUPDOO\�LQFOXGHV�XVLQJ�VWLII�HQJLQHHULQJ�PHWKRGV��7KH�H[LVWLQJ�

VWUDWHJLHV� XWLOL]HG� E\� WKH� JRYHUQPHQW� DUH� XQPDLQWDLQDEOH� DQG� QRW� VHQVLWLYH� WR� WKH�

HQYLURQPHQW��$SSHDQLQJ��������2O\PSLR�	�$PRV�$EDQ\LH���������7KH�*RYHUQPHQW�RI�*KDQD�

XVXDOO\�SURSRVHV�JUR\QHV�DQG� UHYHWPHQWV�ZKLFK� VWDELOL]HV� WKH� VHFWLRQV�RI� WKH� FRDVWOLQH�RI�

DIIHFWHG� FRPPXQLWLHV� �$SSHDQLQJ�� ������� *UR\QHV� DUH� D� W\SH� RI� FRDVWDO� JXDUG� QRUPDOO\�

VWUXFWXUDO� LQ� QDWXUH�� LW� LQYROYHV� WKH� FRQVWUXFWLRQ� RI� EDUULFDGHV� EHLQJ� EXLOW� LQWR� WKH� VHD� WR�

PLQLPL]H�HURVLRQ��7KHVH�SULPDULO\� HQWUDS�DQG� UHVWUDLQ� WKH� VKRUH� VDQG� IURP� UHORFDWLQJ� IURP�
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WKH� FRDVW� �2
%ULHQ�� ������� &RQFUHWH� VWUXFWXUHV� XVHG� DV� REVWDFOHV� DUH� FDOOHG� UHYHWPHQWV��

WKHVH�EUHDN�RII�WKH�LPSDFW�RI�FRDVWDO�HURVLRQ�DQG�DEVRUE�ZDYH�HQHUJ\�WR�UHGXFH�HURVLRQ�RQ�

FOLIIV� �0DQJRU�� ������� 6RPH� LQWHUYHQWLRQV� LQFOXGH� WKH� .HWD� VHD� GHIHQFH�� 6DNXPRQR� VHD�

GHIHQFH��$GD�VHD�GHIHQFH�DQG�1HZ�7DNRUDGL�VHD�GHIHQFH�DPRQJ�RWKHUV��$SSHDQLQJ��������

%RDWHQJ�� ������� $SSHDQLQJ� ������� REVHUYHV� WKDW� WKH� VHD� GHIHQVH� ZDOOV� DUH� WHPSRUDU\�

VROXWLRQV� WKDW� VKLIW� WKH�SUREOHP� IURP�RQH�DUHD� WR�DQRWKHU�� IRU� LQVWDQFH�� WKH�EXLOGLQJ�RI� WKH�

.HWD�VHD�GHIHQFH�KDV� OHG� WR�KHLJKWHQHG�FRDVWDO�HURVLRQ�DORQJ�WKH�*KDQD±7RJR�IURQWLHU�E\�

RYHU� ����� 7KH�2FHDQRJUDSK\�DQG� )LVKHULHV�'HSDUWPHQW� LQ� WKH�8QLYHUVLW\� RI�*KDQD� �8*��

KDV�PDSSHG�WKH�IROORZLQJ�WRZQ¶V�UHG�IODJV�KLJK�FRDVWDO�HURVLRQ���

�� *UHDWHU� $FFUD� 5HJLRQ�� .RNURELWH�� %RUWLDQRU�� /DEDGL�� 7HVKLH�� 1XQJXD�� 7HPD��

3UDPSUDP��2OG�1LQJR�DQG�$GD�

�� 9ROWD�5HJLRQ��.HWD��']LWR��$Q\DQXL��DQG�$WRUNRU�

�� &HQWUDO�5HJLRQ��(OPLQD��7DQWXDP��.RPHQGD�DQG�6HQ\D±%UHNX�

�� :HVWHUQ� 5HJLRQ�� (VDPDQJ�� $[LP�� 3ULQFH¶V� 7RZQ�� 'L[FRYH�� $GMXD�� $PDQIXO� .XPD��

6KDPD�DQG�$WHNHFKL��

&RQVHTXHQWO\�� LI� WKH� SKHQRPHQD� UHPDLQV� XQFKHFNHG�� LW� FRXOG� GULYH� DZD\� WRXULVWV� DQG�

FXOPLQDWH� LQ�WKH�ORVV�RI�UHYHQXH�WR� WKH�FRXQWU\��$SSHDQLQJ���������$FFRUGLQJ�WR�$SSHDQLQJ�

�������� WKH� FUHDWLRQ�RI�D� FRPSUHKHQVLYH�GDWDEDQN�RI� WKH� FRXQWU\¶V� FRDVWDO� JHRPRUSKR ORJ\�

LQIRUPDWLRQ�ZRXOG�LQIRUP�WKH�DSSURSULDWH�DXWKRULWLHV�DERXW�FKDQJLQJ�WUHQGV�ZKLFK�FDQ�DIIHFW�

WKH�GHYHORSPHQW�RI�FRDVWDO� WRXULVP� LQ� WKH�FRXQWU\� �LELG���%RNSH� �������RSLQHV�WKDW� WKH�VHD�

UDPSDJH�RQ�WKH�FRXQWU\¶V�VKRUHOLQH�LV�DJJUDYDWHG�E\�SRRU�ODQG�XVH�DQG�SRRUO\�SODQQHG�DQG�

GHVLJQHG�EXLOGLQJV��:LWK�WKLV�ULVN�LQ�IXOO�JODUH��VHYHUDO�PHDVXUHV�ZRXOG�KDYH�WR�EH�XQGHUWDNHQ�

WR�HQVXUH�WKH�SUHVHUYDWLRQ�RI�WKH�1LQJR�SUDPSUDP�VHWWOHPHQW�DQG�RWKHU�FRDVWDO�FRPPXQLWLHV��

7KLV�ZRXOG�LQFOXGH�WKH�LQWHJUDWLRQ�RI�FOLPDWH�FKDQJH�LQWR�ORFDO�GHYHORSPHQW�SODQQLQJ�LQ�RUGHU�

WR� HQVXUH� WKDW� UHVRXUFHV� DUH� DYDLODEOH� IRU� FRPPXQLW\�EDVHG� DGDSWDWLRQ�� DQG� WKDW� ORFDO�

GHYHORSPHQW� LQLWLDWLYHV� GR� QRW� LQFUHDVH� YXOQHUDELOLW\� E\� RYHUORRNLQJ� FOLPDWH� ULVNV� �'D]p��

�������

�
2.0 THEORECTICAL FRAMEWORK 

2.1. Resilience and Peri-Urban interfaces   

7RGD\¶V� ZRUOG� LV� UDSLGO\� XUEDQL]LQJ�� ZLWK� SDUWLFXODUO\� UDGLFDO� XUEDQ� JURZWK� DQWLFLSDWHG� LQ�

GHYHORSLQJ�FRXQWULHV��7KLV�IDVW�SDFHG�GHYHORSPHQW�KDV�UHVXOWHG�LQ�WKH�FUHDWLRQ�RI�3HUL�XUEDQ�

DUHDV�ZKLFK�DUH�WKH�H[WHQVLRQ�RI�XUEDQ�DFWLYLWLHV�EH\RQG�H[LVWLQJ�DGPLQLVWUDWLYH�ERXQGDULHV�

LQ�XUEDQ� UHJLRQV� �0DUVKDOO��HW�DO��������� �7KH� WHUP� µ3HUL�XUEDQ¶�KDV�EHHQ�XVHG� WR�GHILQH� µD�
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SODFH�� FRQFHSW�RU� SURFHVV¶� �1DUDLQ� DQG�1LVFKDO� ������������ µ3HUL�XUEDQ¶� WKXV� UHIHUV� WR� WKH�

XUEDQ�IULQJH�DQG�WKH�SK\VLFDO�HGJH�RI�FLWLHV�DV�D�SODFH�� LW�UHIHUV�WR�WKH�PRYHPHQW�RI�JRRGV�

DQG�VHUYLFHV�EHWZHHQ�SK\VLFDO�VSDFHV�DQG�WR�WKH�WUDQVLWLRQ�IURP�UXUDO�WR�XUEDQ�FRQWH[WV�DV�D�

SURFHVV�DQG�ILQDOO\��DV�D�FRQFHSW��LW�UHIHUV�WR�DQ�LQWHUIDFH�EHWZHHQ�UXUDO�DQG�XUEDQ�DFWLYLWLHV��

LQVWLWXWLRQV�DQG�SHUVSHFWLYHV��0DUVKDOO��HW�DO����������,Q�RWKHU�ZRUGV��3HUL�XUEDQLVDWLRQ�FDQ�EH�

GHILQHG� DV� ³D� SURFHVV� LQ� ZKLFK� UXUDO� DUHDV� ORFDWHG� RQ� WKH� RXWVNLUWV� RI� HVWDEOLVKHG� FLWLHV�

EHFRPH�PRUH�XUEDQ�LQ�FKDUDFWHU��LQ�SK\VLFDO��HFRQRPLF��DQG�VRFLDO�WHUPV��RIWHQ�LQ�SLHFHPHDO�

IDVKLRQ´��:HEVWHU��������S������0RVW�OLWHUDWXUH�KDV�JRQH�EH\RQG�GHILQLQJ�WKH�3HUL�XUEDQ�DV�D�

SODFH� ZKHUH� WKHUH� LV� D� PL[WXUH� RI� XUEDQ� DQG� UXUDO� OLYHOLKRRGV� EHLQJ� SXUVXHG� DQG� UDWKHU�
WKHRULVHV�DERXW� WKH�3HUL�XUEDQ�SURFHVVHV� �1DUDLQ� DQG�1LVKFDO���������+RZHYHU��)ULHGEHUJ�

�������KDV�DUJXHG�WKDW�WKH�3HUL�XUEDQ�DUHDV�DUH�SULPDULO\�LQWHJUDWHG�LQWR�XUEDQ�HQYLURQPHQW��

$V� VXFK�� 3HUL�XUEDQ� DUHDV� RFFXS\� XQLTXH� VSDFH� ZKLFK� DUH� VLPXOWDQHRXVO\� VXSSRUWHG� DQG�

HQGDQJHUHG� E\� WKH� G\QDPLFV� RI� WKH� XUEDQ� HFRQRP\� �0DUVKDOO�� HW� DO��� ������� 8UEDQL]DWLRQ�

EULQJV�WKH�FUHDWLRQ�RI�QHZ�RSSRUWXQLWLHV��EXW�DOVR�D�GUDPDWLF�LQFUHDVH�LQ�WKH�FRQFHQWUDWLRQ�RI�

SRYHUW\� DQG� HQYLURQPHQWDO� GHJUDGDWLRQ� LQ� 3HUL�XUEDQ� ]RQHV� �81)3$� ������� $OVR�� WKH�

µFRORQL]DWLRQ¶� RI� XUEDQ� IULQJHV� UHVXOWV� LQ� FKDQJHV� LQ� ODQG� XVH�� QHZ� IRUPV� RI� KRXVHKROG�

FRPSRVLWLRQ�� GLIIHUHQWLDO� DFFHVV� WR� XUEDQ� EHQHILWV� �VXFK� DV� KHDOWK� LQIUDVWUXFWXUH� DQG�

HPSOR\PHQW�� DQG� LQFUHDVHG� SUHVVXUH� RQ� FRPPRQ� QDWXUDO� UHVRXUFHV�� 7KH� 3HUL�XUEDQ�

LQWHUIDFH�VKRZFDVHV�D� µµFRPPH�VL�FRPPH�FD¶¶�SKHQRPHQRQ��XVXDOO\�FKDUDFWHUL]HG�E\�HLWKHU�

WKH�ORVV�RI�³UXUDO´�DVSHFWV�RU�WKH�ODFN�RI�³XUEDQ´�TXDOLW\��)URP�DQ�HQYLURQPHQWDO�SHUVSHFWLYH��

WKH�SHUL�XUEDQ�LQWHUIDFH�FDQ�EH�FKDUDFWHUL]HG�DV�D�YDULHG�PRQWDJH�RI�³QDWXUDO´�HFRV\VWHPV��

³DJUR�´� HFRV\VWHPV� DQG� ³XUEDQ´� HFRV\VWHPV� DIIHFWHG� E\� WKH� PDWHULDO� DQG� HQHUJ\� IORZV�

GHPDQGHG�E\�XUEDQ�DQG�UXUDO�V\VWHPV��$OOHQ����������

)URP� D� VRFLR� HFRQRPLF� YLHZSRLQW�� WKH� SHUL�XUEDQ� LQWHUIDFH� DOVR� SUHVHQWV� VHYHUDO�

SHFXOLDULWLHV��7KH�FRQWLQXRXV�EXW�XQHYHQ�SURFHVV�RI�XUEDQL]DWLRQ�WDNLQJ�SODFH�LQ�WKHVH�DUHDV�

LV�JHQHUDOO\�UHVXOWV�LQ�ODQG�VSHFXODWLRQ�DQG�JUDEELQJ��FKDQJH�LQ�HFRQRPLF�DFWLYLWLHV��DQG�WKH�

HPHUJHQFH�RI�LQIRUPDO�DQG�RIWHQ�LOOHJDO�DFWLYLWLHV�VXFK�DV�LOOHJDO�DFTXLVLWLRQ�RI�ODQG��PLQLQJ�RU�

TXDUU\LQJ�DFWLYLWLHV� IRU� WKH� VXSSO\� RI� EXLOGLQJ�PDWHULDOV�DQG�RWKHUV� � �,DQTXLQWD�	�'UHVFKHU��

������� &RQVHTXHQWO\�� WKH� VRFLDO� FRPSRVLWLRQ� RI� SHUL�XUEDQ� V\VWHPV� EHFRPHV� KLJKO\�

KHWHURJHQHRXV� EHFDXVH� RI� WKH� µPL[HG¶� UDQJH� RI� GZHOOHUV� ZKLFK� LQFOXGH� PRVW� RIWHQ� VPDOO�

VFDOH�IDUPHUV��LQIRUPDO�VHWWOHUV��LQGXVWULDO�HQWUHSUHQHXUV�DQG�XUEDQ�PLGGOH�FODVV�FRPPXWHUV�

WKDW�FR�H[LVW�EXW�ZLWK�GLIIHUHQW�DQG�RIWHQ�FRQWHQGLQJ� LQWHUHVWV��SUD[LV�DQG�SHUFHSWLRQV��7KLV�

FRPSRVLWLRQ�LV�VXEMHFW�WR�FKDQJH�RYHU�D�SHULRG��$OOHQ���������,Q�RUGHU�ZRUGV��WKH�FRPSRVLWLRQ�

DQG� LQWHUHVWV�RI� WKHVH�JURXSV� WHQG� WR�FKDQJH�RYHU� WLPH�� LQ�D�SURFHVV� FKDUDFWHUL]HG�E\� WKH�
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YDULDEOH�DVVLPLODWLRQ�RI�QHZ�VWDNHKROGHUV��LELG���$V�D�UHVXOW��3HUL�XUEDQ�LQWHUIDFHV�DUH�W\SLILHG�

DV� RYHUODSSLQJ� LQVWLWXWLRQV� LQ� GLIIHUHQW� VHFWRUDO� XQLWV� ZLWK� GLIIHUHQW� VSDWLDO� DQG� SK\VLFDO�

UHVSRQVLELOLWLHV�� 7KLV� LV� UHODWHG� WR� WKH� FKDQJLQJ� JHRJUDSKLFDO� ORFDWLRQ� RI� WKH� 3HUL�XUEDQ�

LQWHUIDFH�RU�RI� WKH�SURFHVV�ZKHUHE\� LQVWLWXWLRQDO�DUUDQJHPHQWV�RU�DUHDV�RI� UHPLW� WHQG� WR�EH�

HLWKHU�WRR�VPDOO�RU�WRR�ODUJH��WRR�XUEDQ�RU�WRR�UXUDO�LQ�WKHLU�RULHQWDWLRQ�WR�DGGUHVV�LPSHQGLQJ�
RU�XQUHVROYHG�LVVXHV��,DQTXLQWD�	�'UHVFKHU����������

2.2 Developmental Dynamics of Coastal Peri-urban interfaces in sub-Saharan Africa  

7KH�XUEDQ�SRSXODWLRQ�LQ�:HVW�$IULFD�LV�SDUWLFXODUO\�IDVW�JURZLQJ�LQ�WKH�FRDVWDO�DUHDV��+LWLPDQD�

HW�DO����������'XULQJ�FRORQLDO�WLPHV��FRPPHUFLDO�DFWLYLWLHV�FRQFHQWUDWHG�VWUDWHJLFDOO\�DORQJ�WKH�

VHD�FRDVW��.XSHU���������'XULQJ�WKH�����V�DQG���V��QHZ�EXUHDXFUDFLHV��LQIUDVWUXFWXUH��DQG�

FRPSDQLHV�SURYLGHG�HPSOR\PHQW�LQ�FRDVWDO�XUEDQ�FHQWUHV��7KLV�UHVXOWHG�LQ�UDSLG�LPPLJUDWLRQ�

WR� XUEDQ� DUHDV� LQ� PRVW� VXE� 6DKDUDQ� $IULFDQ� FRXQWULHV� �2NSDOD�� ������� 7KLV� KRWVSRW� RI�

FRPPHUFH� EHFDPH� DWWUDFWLYH� EHFDXVH� RI� WKH� RSSRUWXQLWLHV� ZKLFK� ZRXOG� HYHQWXDOO\� UHGXFH�

GHSHQGHQF\�RQ�DJULFXOWXUH��GLYHUVLI\�KRXVHKROG�LQFRPH�� LPSURYHG�VRFLDO�FDUH�DQG�RU�HVFDSH�

IURP� DUPHG� FRQIOLFWV� �$I'%�� ������� ,Q� WRGD\¶V� ZRUOG�� FKDQJLQJ� OLIHVW\OHV� DQG� LPSDFW� RI�

LQWHUQDWLRQDOL]DWLRQ� KDV� DGYDQFHG� XUEDQ� JURZWK� �&RKHQ�� ������� $GGLWLRQDO� IDFWRUV� WKDW�

FRQWULEXWHG�WR�WKH�JURZWK�RI�LQIRUPDO�SURFHVVHV�RI�XUEDQ�GHYHORSPHQW�LQ�:HVW�$IULFD�LQFOXGH�

JRYHUQPHQWV¶� ORZ� OHYHOV� RI� ILQDQFLDO� FDSDFLW\�� LQHIIHFWLYH� DGPLQLVWUDWLYH� V\VWHPV�� SRRU�

JRYHUQDQFH��PLVPDQDJHPHQW�RI�UHVRXUFHV��DQG�FRUUXSWLRQ��,DQTXLQWD�	�'UHVFKHU���������

*KDQD�FDQ�EH�VHHQ�DV�DQ�H[DPSOH�IRU�WUHQGV�LQ�XUEDQ�GHYHORSPHQW�LQ�:HVW�$IULFD��2WRR�HW�

DO����������3RSXODWLRQ�GHQVLWLHV�DORQJ�WKH�FRDVWOLQH�DQG�WUDGLWLRQDO�LQODQG�WUDGLQJ�DUHD�VXFK�DV�

7DPDOH�DQG�.XPDVL��JUHZ�FRQVLGHUDEO\�GXULQJ�FRORQLDO� WLPHV� DQG�DIWHU� �.OHHPDQQD��HW�DO���

������� %HWZHHQ� ����� DQG� ������ *KDQD¶V� SRSXODWLRQ� GRXEOHG� ������PLOOLRQ� LQ� ������ *66��

������ ZLWK� DQ� DQQXDO� JURZWK� UDWH� RI� ������ )RU� XUEDQ� DUHDV�� PLJUDWLRQ� IURP� UXUDO� DUHDV�

UHPDLQHG� WKH� PDLQ� VRXUFH� RI� JURZWK� DFFXPXODWLQJ� LQ� DQ� DQQXDO� JURZWK� UDWH� RI� �����

�.OHHPDQQD� HW� DO��� ������ )UD]LHU�� ������� 7KLV� OHG� WR� D� VWURQJ� LQFUHDVH� LQ� WKH� XUEDQ�

SRSXODWLRQ�� ZKLFK� UHDFKHG� ������ RI� WKH� WRWDO� SRSXODWLRQ� LQ� ����� �*66�� ������� 7KLV�

SRSXODWLRQ� JURZWK�ZDV� KLJKHU� WKDQ� WKH� JURZWK� RI� WKH� WRWDO�:HVW� $IULFDQ� SRSXODWLRQ��ZKLFK�

LQFUHDVHG�E\�DERXW�����EHWZHHQ������DQG�������$OVR��*KDQD¶V�XUEDQ�SRSXODWLRQ�LV�KLJKHU�

WKDQ�LQ�:HVW�$IULFD��ZKHUH�LQ������DERXW�����RI�WKH�:HVW�$IULFDQ�SRSXODWLRQ�OLYHG�LQ�XUEDQ�

DUHDV�DV�FRPSDUHG�WR�*KDQD��2(&'���������7KLV�KLJKHU�SRSXODWLRQ�SUHVVXUH�LQ�*KDQD�KDV�

OHG� WR� H[WUHPH� SUHVVXUH� RQ� QDWXUDO� UHVRXUFHV�� XUEDQ� VSUDZO� DQG� FUHDWLRQ� RI� 3HUL�XUEDQ�

VHWWOHPHQWV�ZKLFK�KLWKHUWR�ZHUH�VPDOO�YLOODJH�RU�WRZQ�VHWWOHPHQWV��/DQG�XVH�SODQQLQJ�LV�NH\�
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WR� PHHWLQJ� LQFUHDVLQJ� GHPDQGV� IRU� KXPDQ� QHHGV� DQG� DW� WKH� VDPH� WLPH� PDLQWDLQLQJ� WKH�

QDWXUDO�HQYLURQPHQW��7KLV�SRVHV�D�TXHVWLRQ�DV�WR�ZKHWKHU�SHUL�XUEDQ�VHWWOHPHQWV�FUHWDHG�E\�

XUEDQL]DWLRQ� LQ�PDMRU� FLWLHV� VHUYH�DV� FDWDO\VWV�RU� DUH�D�GLVWUDFWLRQ�RU�DQ� LQGLFDWLRQ�RI�SRRU�

XUEDQ�SODQQLQJ�SUDFWLFHV��.OHHPDQQD�HW�DO����������

2.3 Traditional Conception of Peri-urban Interfaces in sub-Saharan Africa 

$�NH\�IHDWXUH�RI�3HUL�XUEDQ�HQYLURQPHQWV�LV�WKHLU�G\QDPLF�QDWXUH��ZKHUHLQ�VRFLDO�IRUPV�DQG�

DUUDQJHPHQWV� DUH� FUHDWHG�� PRGLILHG� DQG� GLVFDUGHG�� ,W� LV� LPSRUWDQW� WR� UHFRJQL]H� WKDW� WKH�

VSHFWUXP�RI�FKDQJH�IURP�UXUDO�WR�XUEDQ�LV�GLVFRQWLQXRXV���OXPS\���PXOWLGLPHQVLRQDO�DQG�WKDW�

LW� DULVHV� IURP� XQGHUO\LQJ� VRFLDO� SURFHVVHV� �,DQTXLQWD� 	� 'UHVFKHU�� ������� )RU� D� WKRURXJK�

XQGHUVWDQGLQJ� RI� 3HUL�XUEDQ�� RQH� PXVW� XQGHUVWDQG� WKH� FRQFHSW� RI� XUEDQ� DQG� FRQVLGHU�

HVWDEOLVKHG� WKHRUHWLFDO� GHILQLWLRQV� RI� XUEDQL]DWLRQ�XUEDQLVP� LGHQWLI\� WKH� IROORZLQJ�

FRPSRQHQWV�� 'HPRJUDSKLF� FRPSRQHQW� �L�H��� LQFUHDVLQJ� SRSXODWLRQ� VL]H� DQG� GHQVLW\���

(FRQRPLF� VHFWRUDO� FRPSRQHQW� �L�H��� D� SULPDULO\� QRQ�DJULFXOWXUDO� ODERXU� IRUFH��� DQG� 6RFLDO�

SV\FKRORJLFDO�FRPSRQHQW��L�H���FRQVFLRXVQHVV�RI�ZKDW�LW�PHDQV�WR�EH�XUEDQ���8UEDQL]DWLRQ�LV�

D� SURFHVV� RI� FRQFHQWUDWLRQ� DQG� LQWHQVLILFDWLRQ� RI� KXPDQ� OLIH� DQG� DFWLYLW\�� � ,W� LV� DQ� XQHYHQ�

SURFHVV�WKDW�WDNHV�SODFH�LQ�D�SK\VLFDO�HQYLURQPHQW��2QH�FRQVHTXHQFH�RI�XUEDQL]DWLRQ�LV�WKH�

XQHYHQ�LQFRUSRUDWLRQ�RI�D�YDULHW\�RI� LQVWLWXWLRQDO�IRUPV�LQWR�WKH�ODUJHU�FXOWXUDO�HQYLURQPHQWV��

LGHQWLILHG�DV�XUEDQ��3HUL�XUEDQ�DQG�UXUDO��0ELED�	�+XFK]HUPH\HU�����������

,Q�RXU�SXUVXLW�RI�D�GHILQLWLRQ�IRU�3HUL�XUEDQ��RQH�DOVR�KDV�WR�H[SORUH�WKH�ODUJHU�TXHVWLRQ�RI�WKH�

UHODWLRQVKLS�EHWZHHQ�UXUDO�DQG�XUEDQ�HQYLURQPHQWV��2QH�REVHUYDWLRQ�WKDW�LV�ZHOO�HVWDEOLVKHG�

LQ�WKH�OLWHUDWXUH�LV�WKDW�UXUDO�RXW�PLJUDQWV�JHQHUDOO\�GR�QRW�JR�GLUHFWO\�WR�ODUJH�FLWLHV���5DWKHU��D�

VHULHV� RI� PRYHV� DUH� LQYROYHG�� FDOOHG� VWHS� PLJUDWLRQ�� ZKHUHLQ� UXUDO� PLJUDQWV� PRYH� ILUVW� WR�

YLOODJHV�RU�VPDOO�WRZQV�DQG�VXFFHVVLYHO\�WR�PRUH�XUEDQ�HQYLURQPHQWV���$QRWKHU�REVHUYDWLRQ�

LQ� WKH� OLWHUDWXUH� LV� WKDW� PLJUDWLRQ� GRHV� QRW� VHYHU� PRVW� OLQNDJHV� EHWZHHQ� WKH� PLJUDQW� DQG�

KHU�KLV�FRPPXQLW\�RI�RULJLQ�DQG�IDPLO\��$OOHQ���������

7RJHWKHU� WKHVH� SRLQWV� XQGHUVFRUH� WKH� LPSRUWDQFH� RI� FRQFHSWXDOL]LQJ� WKH� 3HUL�XUEDQ�

HQYLURQPHQW�DV�D�G\QDPLF��WUDQVIRUPDWLYH��DQG�UHFLSURFDO�DUHQD�OLQNHG�DW�WKH�PDFUR�OHYHO�QRW�

RQO\� E\� HFRQRPLF� DFWLYLWLHV� DQG� JHRJUDSK\� EXW� DOVR� VLJQLILFDQWO\� E\� WKH� VRFLDO� IDEULF� RI�

LQGLYLGXDO�DQG�IDPLO\�QHWZRUNV��7KXV��WKH�3HUL�XUEDQ�HQYLURQPHQW�LV�G\QDPLF�H[DFWO\�EHFDXVH�

RI� WKH� IORZ� RI� PLJUDQWV� DQG� WKH� GHQVLW\� DQG� KHWHURJHQHLW\� RI� DFWLYLWLHV� SUHVHQW�� ,W� LV�

WUDQVIRUPDWLYH�EHFDXVH�LW�FKDQJHV�WKH�PLJUDQWV�DQG�WKH�PLJUDQWV�FKDQJH�LW�� � ,W� LV�UHFLSURFDO�

QRW�RQO\�EHFDXVH� LQGLYLGXDO�PLJUDQWV�DQG� WKH� VRFLDO� HQYLURQPHQW� LQIOXHQFH�HDFK�RWKHU�� EXW�

DOVR�EHFDXVH� WKH� LQGLYLGXDO� OLQNV�EHWZHHQ�GRQRU�DUHDV�DQG�WKH� UHFHLYLQJ�DUHDV�FRQWLQXH�WR�

613



A.B Marful; E. Ayeke and R.A Oppong.  
Strategies for Making Peri-Urban Coastal Communities Resilient in Sub-Saharan Africa.  

54th ISOCARP 2018 
 

 

 

LQGXFH� FKDQJH� LQ� ERWK� GLUHFWLRQV� DW� WKH� DJJUHJDWH� DQG� LQVWLWXWLRQDO� OHYHOV� �,DQTXLQWD� 	�

'UHVFKHU���������

2.4 Resilience strategies with respect to Waterfront communities 

&RPPXQLWLHV� FDQ� DVVHVV�� PDQDJH�� DQG� OLPLW� WKH� ULVNV� RI� SRWHQWLDO� GLVDVWHUV� DQG� FOLPDWH�

FKDQJH�LPSDFWV�WR�SURWHFW�WKHLU�SRSXODWLRQV�DQG�DVVHWV��0DQDJLQJ�WKHVH�ULVNV�WR�EXLOG�ORQJ�

WHUP�UHVLOLHQFH�LQYROYHV�XQGHUVWDQGLQJ�WKH�OHYHO�RI�H[SRVXUH�DQG�VHQVLWLYLW\�WR�D�JLYHQ�VHW�RI�

LPSDFWV�� GHYHORSLQJ� SROLFLHV� DQG� HIIHFWLYH� SURJUDPV� WR� UHGXFH� LPSDFWV�� DQG� LGHQWLI\�

UHVRXUFHV� WR� SURPRWH� LQYHVWPHQWV� DQG� SODQQLQJ� WKDW� ZLOO� OLPLW� YXOQHUDELOLWLHV� DQG� HQKDQFH�

DGDSWLYH�FDSDFLW\��6KDK�	�5DQJKLHUL��������$583��������)HKUHQEDFKHU��������UHPLQGV�WKDW�

WKH� UHVLOLHQW� GHVLJQ� DQG� EXLOGLQJ� PHDQV� FRPPHQFLQJ� WKH� GHVLJQ� SURFHVV� E\� FRQVLGHULQJ�

WKRURXJKO\� WKH�W\SLFDO�XVH�VFHQDULRV�RI� WKH�EXLOGLQJ��IUHTXHQW�SRLQWV�RI�VWUHVV� UHVXOWLQJ�IURP�

UHJXODU�XVH��LQ�DGGLWLRQ�WR�SRWHQWLDO�GLVDVWHU�VLWXDWLRQV�WKDW�FRXOG�TXHVWLRQ�WKH�LQWHJULW\�RI�WKH�

EXLOGLQJ� DQG�RU� MHRSDUGL]H� LWV� RFFXSDQWV� ZLWKLQ� WKDW� HQYLURQPHQW�� 7KH� ORFDO� HQYLURQPHQW�

GHWHUPLQHV�WKH�IHDWXUHV�WKDW�PDNH�D�EXLOGLQJ�UHVLOLHQW�RU�QRW�WKXV�D�UHVLOLHQW�GHVLJQ�LV�DOZD\V�

VLWH� RU� DUHD� GHILQHG� �5HWWHQZHQGHU� 	� 6SLW]�� ������� $FFRUGLQJ� WR� $OIUDLGL�� HW� DO�� �������� D�

FRPSUHKHQVLYH�UHVLOLHQW�VWUDWHJ\�LQFOXGHV�XQGHUVWDQGLQJ�RI�VLWH�� OD\RXW��VWUXFWXUH��HQYHORSH��

V\VWHP�DQG�RSHUDWLRQ��DV�VXPPDUL]HG�LQ�WDEOH�������

 
7DEOH������&ODVVLILFDWLRQ�RI�'HVLJQ�5HVLOLHQFH�6WUDWHJLHV��$OIUDLGL��HW�DO����������

x� 6LWH� 'DWD�IURP�WKH�VLWH�DQDO\VLV� LQIOXHQFH� WKH�GHVLJQ�SURFHVV� LQ�RUGHU� WR�GHYHORS�D�
UHVLOLHQW� GHVLJQ� WDUJHWHG� DW� WDFNOLQJ� WKH� WKUHDWV� RI� FOLPDWH� FKDQJH� �$OIUDLGL�� HW� DO���

������� )RU� LQVWDQFH�� WKH� GHWHUPLQDWLRQ� RI� WKH� ZLQG� SURSHUWLHV� DQG� WKH� GDQJHU� RI�

LQXQGDWLRQ�DQG�HURVLRQ�KHOSV�LQ�LQIOXHQFLQJ�ODQGVFDSH�GHVLJQ��5R\���������

x� /D\RXW�'HVLJQ��7KH�GHVLJQ�RI�WKH�OD\RXW�VKRXOG�EH�DGHTXDWHO\�DGDSWDEOH�WR�SHUPLW�D�

VSDFH�WR�EH�UHFRQILJXUHG�ZKLOVW�UHWDLQLQJ�WKH�XVH�RI�RWKHU�DGMDFHQW�VSDFHV��$OIUDLGL��HW�

DO����������

x� 6WUXFWXUH�� 7KLV� UHIHUV� WR� WKH� DELOLW\� RI� D� EXLOGLQJ¶V� VWUXFWXUDO� V\VWHP��PDWHULDOV� DQG�

IRXQGDWLRQV� WR�PDLQWDLQ� LWV� IXQFWLRQ� LQ� DGYHQW�RI� FKDQJHV� UHODWHG� WR� FOLPDWH� DQG� WR�

GHFD\� JUDFLRXVO\� ZKHQ� QHFHVVDU\� �$OIUDLGL�� HW� DO��� ������� 7KHVH� VWUDWHJLHV� LQFOXGH�

HOHYDWLQJ�IORRU�OHYHOV��HOHFWULFDO�ILWWLQJV�DQG�HTXLSPHQW�LQ�RUGHU�WR�VWRS�RU�UHGXFH�ZLWK�

SURMHFWHG�IORRG�OHYHO��+HQULTXH���������

Building Design 
Resilience

Site Layout Structure Envelope System Operation
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x� (QYHORSH� 'HVLJQ�� 7KLV� LQYROYHV� WKH� FKRLFHV� RI� PDWHULDO�� VKDSH� DQG� RULHQWDWLRQ� RI�

URRIV�ZKLFK�DUH�VLJQLILFDQW� LQIOXHQFHV� LQ�GHFLGLQJ�RQ�HQYHORSH� UHVLOLHQFH��7KHVH�NH\�

IDFWRUV�PXVW�UHDFW�WR�YDULDWLRQV�ZLWKLQ�WKH�FOLPDWH�DQG�GHOLYHU�ERWK�ORQJ�OLIH�VSDQ�DQG�

UREXVWQHVV��+HQULTXH����������

x� %XLOGLQJ�V\VWHP��7KHVH�DUH�GHVLJQV�WKDW�LQFOXGH�LQWHUYHQWLRQV�ZKLFK�DOORZ�WKH�EXLOGLQJ�

�V\VWHP��WR�UHVLVW�GLVWUHVV�DQG�GLVWXUEDQFH��$OIUDLGL��HW�DO�����������

x� 2SHUDWLRQ��7KLV� LQYROYHV� WKH�DELOLW\� RI� D� V\VWHP� WR�DGRSW� WR�XQH[SHFWHG�GDQJHUV�RU�

VKRFNV�DQG�UHFRYHU�ZLWKRXW�FDXVLQJ�GLVUXSWLRQ�LQ�URXWLQH�VRFLDO�DFWLYLWLHV� �$OIUDLGL��HW�

DO�����������

2WKHU� UHVLOLHQW� FRQVLGHUDWLRQV� ZRXOG� LQFOXGH� XVH� RI� ODQGVFDSHV�� EOXH� JUHHQ� LQIUDVWUXFWXUH��

ODQG�JHRPRUSKRORJ\�� UHVSHFW�RI� QDWXUDO� ODQGVFDSH�SDWWHUQV� �L�H��)UDFWDOV�� RWKHU� WKDQ�XVLQJ�

FRQYHQWLRQDO� SODQQLQJ� PHWKRGV� DW� DOO� WLPHV�� � 1<&� 'HSDUWPHQW� RI� &LW\� 3ODQQLQJ� �������
VXPPDUL]HV�D�IHZ�UHVLOLHQW�DQG�DGDSWLYH�PHWKRGV�IRU�FRDVWDO�VHWWOHPHQWV�LQ�)LJ�����

 

)LJXUH������5HVLOLHQW�DSSURDFKHV�IRU�ZDWHUIURQW��FRDVWDO��FRPPXQLWLHV��1<&'&3��������

�
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3.0 CASE STUDY 

3.1 Hanoi, Vietnam 

9LHWQDP�� RQH� RI� 6RXWKHDVW� $VLD¶V� VWDEOH� HFRQRPLF� FRXQWU\� LV� H[SHULHQFLQJ� RQH� RI� WKH�

JUHDWHVW�XUEDQ�WUDQVLWLRQV�LQ�WKH�ZRUOG��$W�WKH�QDWLRQDO�OHYHO��WKH�XUEDQ�SRSXODWLRQ� LQFUHDVHG�

IURP�������LQ����� WR�������LQ�������ZLWK������PLOOLRQ�XUEDQ�UHVLGHQWV�RXW�RI�WKH�FRXQWU\¶V�

�����PLOOLRQ�SHRSOH���1RQJ�HW�DO���������96<���������7KH�XUEDQ�SRSXODWLRQ�FRQWLQXHV�WR�JURZ�

DW�DQ�XQSUHFHGHQWHG�UDWH�DQG�LV SURMHFWHG�WR� LQFUHDVH�E\�����E\�������ZKLFK�WUDQVODWHV�WR�

PRUH�WKDQ����PLOOLRQ�XUEDQ�UHVLGHQWV��1RQJ�HW�DO����������9LHWQDP�KDV�D�SRSXODWLRQ�RI�QHDUO\�

���PLOOLRQ��ZKLFK�PDNHV�LW�WKH�WKLUG�ODUJHVW�FRXQWU\�LQ�6RXWKHDVW�$VLD�DQG�WKH���WK�ODUJHVW��E\�

SRSXODWLRQ��LQ�WKH�ZRUOG��$�OLWWOH�OHVV�WKDQ�����RI�WKH�SRSXODWLRQ�OLYHV�LQ�XUEDQ�DUHDV��EXW�WKH�

XUEDQ�SRSXODWLRQ�LV�JURZLQJ�UDSLGO\�DW�D�UDWH�RI������SHU�\HDU��0DQ\�RI� WKH�FRXQWU\¶V�FLWLHV�

DUH� ORFDWHG� DORQJ� 9LHWQDP¶V� ORQJ� FRDVWOLQH�� ULYHUV�� DQG� ORZ�O\LQJ� DUHDV�� UHQGHULQJ� WKHP�

SDUWLFXODUO\� VXVFHSWLEOH� WR� K\GURPHWHRURORJLFDO� GLVDVWHUV� QRZ� DQG� LQWR� WKH� IXWXUH� � �6KDK�	�

5DQJKLHUL�� ������� %HFDXVH� RI� LWV� WRSRJUDSK\�� 9LHWQDP� LV� VXVFHSWLEOH� WR� VHYHUDO� W\SHV� RI�

QDWXUDO� GLVDVWHUV� WKXV� 'LVDVWHU� ULVN� UHGXFWLRQ� DQG� FOLPDWH� DGDSWDWLRQ� FOHDUO\� KDV� EH�
PDLQVWUHDPHG�LQWR�9LHWQDP¶V�XUEDQ�VWUDWHJ\��LELG���

+DQRL��WKH�VHFRQG�ODUJHVW�FLW\�LQ�WHUPV�RI�SRSXODWLRQ�DQG�WKH�FDSLWDO�RI�9LHWQDP�LV�VLWXDWHG�LQ�

WKH�IHUWLOH�5HG�5LYHU�'HOWD��1RUWKHUQ�UHJLRQ�RI�WKH�FRXQWU\��+DQRL�LV�ERXQGHG�E\�7KDL�1JX\HQ�

SURYLQFH�WR�WKH�QRUWK��%DF�1LQK�DQG�%DF�*LDQJ�WR�WKH�HDVW��+D�7D\�WR�WKH�VRXWKHUQ�ZHVW��DQG�

9LQK�3KXF�WR�WKH�ZHVW��VHH�)LJXUH�������7KH�SRSXODWLRQ�RI�+DQRL�KDV�LQFUHDVHG�PRUH�WKDQ����

WLPHV� IURP� WKH� ODWH� ����V� WR� WKH� ����V�� 7KH� UDWH� RI� JURZWK� LQ� XUEDQ� SRSXODWLRQ� RI� +DQRL�

UHPDLQHG�KLJKHU�WKDQ�SHUL�XUEDQ��DQG�WKH�GLIIHUHQFH�LV�LQFUHDVLQJ�RYHUWLPH��7KH�KLJKHU�XUEDQ�

SRSXODWLRQ�JURZWK�RI�+DQRL�LV�PDLQO\�EHFDXVH�RI�WKH�H[SDQVLRQ�RI�WKH�XUEDQ�ERXQGDU\�RI�WKH�

FLW\�WR�WKH�SHUL�XUEDQ�SHULSKHU\�DQG�PLJUDWLRQ�IURP�SHUL�XUEDQ�DQG�RWKHU�SURYLQFHV�WR�XUEDQ�

DUHDV�� 7KHUHIRUH�� WKH� SURSRUWLRQ� RI� WRWDO� SRSXODWLRQ� OLYLQJ� LQ� XUEDQ� +DQRL� LV� FRQWLQXRXVO\�

LQFUHDVLQJ�� 7KH� XUEDQ� DQG� SHUL�XUEDQ� UDWLR� RI� ������ LQ� ����� KDV� FKDQJHG� WR� ������ LQ�

�����9LHQ�HW�DO����������%\�������XUEDQ�FLWL]HQV�RFFXSLHG��������LQ�WKH�WRWDO�SRSXODWLRQ��7KH�

DYHUDJH�SRSXODWLRQ�GHQVLW\�ZDV�������SHRSOH�NP���EXW�LW�LV�TXLWH�GLIIHUHQW�IURP�WKDW�EHWZHHQ�

XUEDQ� DQG� SHUL�XUEDQ� DUHDV�� 7KH� XUEDQ� ZDV� ������� SHRSOH�NP�� �HVSHFLDOO\� LQ� 'RQJ� 'D�

GLVWULFW�� �������SHRSOH�NP���ZKLOH�SHUL�XUEDQ�DUHD�ZDV�RQO\�������SHRSOH�NP�� �WKH�KLJKHVW�

SODFH�7X� /LHP� GLVWULFW�� RQO\� ������ SHRSOH�NP��� �9LHQ� HW� DO��� ������ 9LHWQDP� VWDWLVWLFDO�

<HDUERRN���������
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)LJXUH������*HRJUDSKLFDO�ORFDWLRQ�RI�9LHWQDP��9LHWQDP�6WDWLVWLFDO�<HDUERRN��������
 
,Q� ������ WZR� QHZ� XUEDQ� GLVWULFWV� QDPHG� +RDQJ� 0DL� DQG� /RQJ� %LHQ� RI� +DQRL� ZHUH�

HVWDEOLVKHG��7KH�WZR�GLVWULFWV�DUH�VSOLW�IURP�SDUWV�RI�7KDQK�7UL��*LD�/DP�SHUL�XUEDQ�GLVWULFWV��

DQG�+DL�%D�7UXQJ�XUEDQ�GLVWULFW��9LHQ�HW�DO����������8QWLO�UHFHQWO\��WKH�IRFXV�RQ�XUEDQL]DWLRQ�LQ�

9LHWQDP�ZDV�PDLQO\�SODFHG�XSRQ�WKH�ODUJHU�FLWLHV��IRU�H[DPSOH�+DQRL��+DLSKRQJ�DQG�+R�&KL�

0LQK�&LW\��1RQHWKHOHVV�� LQWHUPHGLDWH�VL]HG�FLWLHV�ZLOO� EHFRPH� LQFUHDVLQJO\� LPSRUWDQW� LQ� WKH�

FRPLQJ�\HDUV� OLNH�7KXD�7KLHQ�+XH�3URYLQFH��DV�WKHVH�FLWLHV�DUH�VHHQ�DV�QHZ�JURZWK�DUHDV�

ZKHUH�RSSRUWXQLWLHV�IRU�GHYHORSPHQW�DUH�VWLOO�SUHVHQW��6DWWHUWKZDLWH�DQG�7DFROL�������81)3$�

�������7KH�SURPRWLRQ�RI� XUEDQL]DWLRQ� LQ� LQWHUPHGLDWH�VL]HG�FLWLHV� LQ�DQ�DWWHPSW� WR�SURPRWH�

HFRQRPLF�GHYHORSPHQW�DFURVV�GLIIHUHQW� UHJLRQV�DQG�FLWLHV� �1JKL� �������7KLV�ZLOO� DOVR� VORZ�

GRZQ� IXUWKHU� JURZWK� RI� DOUHDG\� ODUJH� FLWLHV� VXFK� DV� +DQRL� DQG� +R� &KL� 0LQK� &LW\�� 7KH�

9LHWQDPHVH� JRYHUQPHQW� UHJXODUO\� RSWV� IRU� WKH� FRQYHUVLRQ� RI� DJULFXOWXUDO� ODQG� WR� IDFLOLWDWH�

IXUWKHU� XUEDQL]DWLRQ� DQG� LQGXVWULDO� JURZWK� �9DQ� 6XX� ������ 'LHQ� HW� DO�� ������� :KLOH�

XUEDQL]DWLRQ� LV� RQ� WKH� ULVH�� DW� SUHVHQW�� ���� RI� WKH� 9LHWQDPHVH� SRSXODWLRQ� UHPDLQ� UXUDO�

FLWL]HQV�� ZKRVH� OLYHV� DUH� KHDYLO\� LPSDFWHG� E\� XUEDQ� GHYHORSPHQW� SROLFLHV�� LQFOXGLQJ�

DJULFXOWXUDO� ODQG� FRQYHUVLRQ�� +RZHYHU�� WKH� 9LHWQDPHVH� JRYHUQPHQW� KDV� WDNHQ� VWHSV� LQ�

OHDUQLQJ� IURP� WKHLU� 'XWFK� FRXQWHUSDUW� ZD\V� RI� LQFUHDVLQJ� UHVLOLHQFH� LQ� WKHLU� UHJLRQ� WKURXJK�

DUFKLWHFWXUDO� DQG� HQJLQHHULQJ� PHWKRGV� DV� GLVFXVVHG� LQ� WKH� WKHRUHWLFDO� IUDPHZRUN� �7KLQK�
������'LHQ��������

�

�
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4.0 METHODOLOGY AND PROFILE OF STUDY AREA 

4.1 Research Methodology and Data Analysis Strategy 

$IWHU� H[SORULQJ� WKH� PDLQ� WKHRULHV� DQG� FRQFHSWV� XVHG� LQ� DFDGHPLF� GHEDWHV� UHODWHG� WR� WKH�

UHVLOLHQFH� DQG� H[DPLQLQJ� 3HUL�XUEDQ� LVVXHV�� WKLV� VHFWLRQ� KLJKOLJKWV� WKH� PHWKRGRORJLFDO�

DSSURDFK�XVHG�LQ�WKH�UHVHDUFK��7KH�VWXG\�DGRSWHG�D�PL[HG�PHWKRG�DSSURDFK�ZLWK�D�UDWLR�RI�

������ �4XDOLWDWLYH�� 4XDQWLWDWLYH�� ZLWK� XQGHUSLQQLQJ� HSLVWHPRORJLFDO� NQRZOHGJH� DERXW� 3HUL�

XUEDQ� DUHDV� DQG� LQWHUIDFHV� DQG� UHVLOLHQFH� VWUDWHJLHV� IRU� FRDVWDO� FRPPXQLWLHV� HPSOR\LQJ�

OLWHUDWXUH�UHYLHZ��7KH�UHVHDUFK�DOVR�HPSOR\HG�D�FDVH�VWXG\�DSSURDFK�ZKLFK�ZDV�H[SORUDWRU\�

LQ� QDWXUH�� 'HVNWRS� DQDO\VLV� RI� DUFKLYDO� GRFXPHQWV� DV� ZHOO� DV� VHFRQGDU\� GDWD� IURP� WKH�

VWDWXWRU\� ERGLHV� DQG� LQVWLWXWLRQV� LQ� WKH� PXQLFLSDOLW\� ZDV� UHOLHG� XSRQ�� $� YLVXDO� VXUYH\� WKDW�

VRXJKW�WR�HVWDEOLVK�WKH�VWDWH�RI�WKH�3UDPSUDP�FRPPXQLW\�ZLWK�UHVSHFW�WR�WKH�FXUUHQW�VWDWH�RI�

LQIUDVWUXFWXUH�� FRPPXQLW\� DPHQLWLHV�� VRFLR�HFRQRPLF�� FXOWXUDO�� HFRORJ\� DQG� LQVWLWXWLRQDO�

IUDPHZRUN� ZDV� DOVR� XQGHUWDNHQ�� 3KLORORJLFDO� DQDO\VLV� ZDV� XQGHUWDNHQ� XVLQJ� DHULDO� DQG�

QRUPDO�YLHZ�SKRWRV�DV�ZHOO�DV�SDQRUDPLF�YLHZV�RI� WKH� WRZQVFDSH��*HRJUDSKLF� ,QIRUPDWLRQ�

6\VWHP��*,6��6RIWZDUH�$5&*,6������ZDV�XVHG�WR�SHUIRUP�VSDWLDO�DQDO\VLV�DQG�SURMHFWLRQV�

DIWHU�WKH�H[LVWLQJ�PDSV�ZHUH�XSGDWHG�WKURXJK�WKH�YLVXDO�VXUYH\��,Q�RWKHU�WR�XQGHUVWDQG�WKH�

3UDPSUDP� FRPPXQLW\� HFRORJ\�� FRPPXQLW\� QDUUDWLYHV� IURP� NH\� VWDNHKROGHUV� ZDV� DOVR�

VROLFLWHG�WR�DSSUHFLDWH�WKH�H[SDQVLYH�SV\FKRORJLFDO��FXOWXUDO�DQG�SROLWLFDO�G\QDPLFV�WKDW�PD\�

LQIOXHQFH� WKH� UHVLOLHQFH� RI� WKH� 3HUL�XUEDQ� HQYLURQPHQW�� 7KLV� GUHZ� RXW� VWDNHKROGHUV¶� ULFK�

KROLVWLF� DQG�HFRORJLFDO� XQGHUVWDQGLQJ�ZKLFK�DLGHG� WKH� UHVHDUFK� WHDP� WR�SDLQW� D� FRQWH[WXDO�

SLFWXUH�RI�3UDPSUDP�DV�EDVHOLQH�GDWD��7KH�PHWKRGRORJ\�XVHG�GUHZ�RXW�FRPPXQLW\�WKHPHV�LQ�
VROLGDULW\�ZLWK�LWV�QHHGV��VWUHQJWKV��DVSLUDWLRQV��FKDOOHQJHV�DQG�FKDQJHV��

5.0 Results and Discussions 

5.1 Profile of Prampram 

7KLV�VHFWLRQ�VXPPDUL]HV�WKH�SK\VLFDO�FKDUDFWHULVWLFV�RI� WKH�1LQJR�3UDPSUDP�FRPPXQLW\�E\�

DGRSWLQJ� .HYLQ� /\QFK� GHVFULSWLRQ� RI� XUEDQ� SULQFLSOHV�� /\QFK� ������� GHVFULEHV� DQ� XUEDQ�

HQYLURQPHQW�DV� FRPSULVLQJ�HGJH��QRGH��SDWK�� GLVWULFW� DQG� ODQGPDUN��7KXV�XQGHU� WKH� YLVXDO�

VXUYH\�� WKH� IROORZLQJ� WKHPHV� ZHUH� HYDOXDWHG�� QDWXUDO� HQYLURQPHQW�� H[LVWLQJ� ODQG� XVHV�

�GLVWULFWV��FRPPXQLW\�VHUYLFHV��KRXVLQJ��WUDQVSRUWDWLRQ�LVVXHV��HGJHV��QRGHV��SDWK�ODQGPDUN���

SRSXODWLRQ� DQG� HPSOR\PHQW�� ORFDO� HFRQRP\� DQG� SUHYLRXV�SODQQLQJ� LQWHUYHQWLRQV� HPSOR\HG�
ZLWKLQ�WKH�FRPPXQLW\��

�
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5.2 Ningo Prampram 

1LQJR�3UDPSUDP�LV�D�3HUL�XUEDQ�FRPPXQLW\�WKDW�FRQVLVWV�RI�WZR�PDLQ�WRZQV�1LQJR��ROG�DQG�

QHZ��DQG�3UDPSUDP��1LQJR�3UDPSUDP�FRYHUV�D� WRWDO� ODQG�DUHD�RI� DERXW������� VTNP��7KH�

GLVWULFW�LV�ORFDWHG�DERXW����NP�WR�WKH�HDVW�RI�7HPD�DQG�DERXW����NP�IURP�$FFUD��WKH�FDSLWDO�RI�

*KDQD��*66���������7KH�GLVWULFW�LV�ERXQGHG�LQ�WKH�QRUWK�E\�6KDL�2VXGRNX�GLVWULFW��VRXWK�E\�

WKH�*XOI�RI�*XLQHD��LQ�WKH�HDVW�E\�WKH�$GD�(DVW�GLVWULFW�DQG�WR�WKH�ZHVW�E\�.SRQH�.DWDPDQVR�

GLVWULFW� �00'$�� ������� 7KH� GLVWULFW¶V� SUR[LPLW\� WR� 7HPD� DQG� $FFUD� PDNHV� LW� HDV\� IRU�

FRPPXQLW\� PHPEHUV� WR� KDYH� DFFHVV� WR�PDQ\� VRFLDO� IDFLOLWLHV� DQG� LQIUDVWUXFWXUH�� VXFK� DV��

JRRG� URDGV�� ZDWHU�� KRVSLWDOV� DQG� HOHFWULFLW\�� 7KH� GLVWULFW� DOVR� VHUYHV� DV� D� GRUPLWRU\� IRU�
ZRUNHUV�LQ�PDQ\�LQGXVWULHV�LQ�7HPD�DQG�$FFUD�PHWURSROLV��*66���������

3UDPSUDP�ZKLFK� LV� WKH� FDSLWDO� RI� WKH�1LQJR�3UDPSUDP�'LVWULFW�� LV� RQH� RI� WKH� IDVWHVW�3HUL�

XUEDQ� DUHDV� DPRQJVW� 'RGRZD�� 3RNXDVH�� $PDVDPDQ� DQG� $ILHQ\D� LQ� WKH� *UHDWHU� $FFUD�

5HJLRQ�RI�*KDQD��$OWKRXJK�WKLV�VXEXUE�ZDV�RQFH�D�TXLHW�� OLJKWO\�SRSXODWHG�UHVLGHQWLDO�DUHD�

GHYRLG�RI�H[WHQVLYH�FRPPHUFLDO�DFWLYLWLHV�� LW�KDV�ZLWKLQ�WKH�ILYH�\HDUV�VSUXQJ�LQWR�D�EXVWOLQJ�

DQG� JURZLQJ� FRPPHUFLDO� VSLQH� GXH� WR� LWV� VWUDWHJLF� ORFDWLRQ� ZLWKLQ� WKH� $FFUD� DQG� 7HPD�
ERDUGHUV��)LJXUH�����LOOXVWUDWHV�D�PDS�VKRZLQJ�ERXQGDU\�RI�3UDPSUDP� 

)LJXUH������0DS�VKRZLQJ�ERXQGDU\�RI�3UDPSUDP��*RRJOH�(DUWK��������
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�

)LJXUH������$HULDO�YLHZ�RI�3UDPSUDP�VKRUHV�ZLWK�LWV�FRPPXQLW\�LQ�WKH�EDFNJURXQG��$XWKRUV�ILHOGZRUN��
�������

5.2.1 Population 

7KH� WRWDO� SRSXODWLRQ� RI� WKH� GLVWULFW� LV� ������� RXW� RI� ZKLFK� ������ DUH� PDOHV� DQG� ������

IHPDOHV��$OVR�������SHUFHQW�RI� WKH�SRSXODWLRQ�OLYH� LQ�XUEDQ�ORFDOLWLHV�DQG�WKH�UHPDLQLQJ������

SHUFHQW� DUH� LQ� UXUDO� ORFDOLWLHV� �*66�� ������� +RZHYHU�� WKH� SRSXODWLRQ� KDV� D� \RXWKIXO�
GHSHQGHQF\�UDWLR�DV�LOOXVWUDWHG�LQ�ILJXUH�����

 

 )LJXUH������'HSHQGHQF\�5DWLR��UHSUHVHQWDWLRQ�E\�$XWKRUV��������

5.2.2 Relief and drainage 

7KH�GLVWULFW� IRUPV� WKH�FHQWUDO�SRUWLRQ�RI� WKH�$FFUD�SODLQV��7KH� UHOLHI� LV�JHQHUDOO\�JHQWOH�DQG�

XQGXODWLQJ��D�ORZ�SODLQ�ZLWK�KHLJKWV�QRW�H[FHHGLQJ���P��7KH�SODLQV�DUH�SXQFWXDWHG�LQ�LVRODWHG�

58%

42%

Dependency Ratio

independent Age Group/ Economically Active

Children & Aged
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DUHDV�E\�D� IHZ�SURPLQHQW� LQVHOEHUJV�� LVRODWHG�KLOOV�� RXWOLHUV�DQG�NQROOV� VFDWWHUHG�HUUDWLFDOO\�
RYHU�WKH�DUHD��00'$���������

5.2.3 Climate 

7KH�VRXWK�HDVWHUQ�FRDVWDO�SODLQ�RI�*KDQD��ZKLFK�HQFRPSDVVHV�WKH�1LQJR�3UDPSUDP�GLVWULFW��

LV�RQH�RI�WKH�KRWWHVW�DQG�GULHVW�SDUWV�RI�WKH�FRXQWU\��7HPSHUDWXUHV�DUH�KRZHYHU�VXEMHFWHG�WR�

RFFDVLRQDO� DQG� PLQLPDO� PRGHUDWLQJ� LQIOXHQFHV� DORQJ� WKH� FRDVW� DQG� DOWLWXGLQDO� LQIOXHQFHV�

DIIHFWHG�E\�WKH�$NZDSLP�UDQJH�LQ�WKH�QRUWKZHVW��7HPSHUDWXUHV�DUH�DSSUHFLDEO\�KLJK�IRU�PRVW�

SDUWV� RI� WKH� \HDU� ZLWK� WKH� KLJKHVW� GXULQJ� WKH� PDLQ� GU\� VHDVRQ� �1RYHPEHU� ±� 0DUFK�� DQG�
ORZHVW�GXULQJ�WKH�VKRUW�GU\�VHDVRQ��-XO\�±�$XJXVW���7KH�PD[LPXP�WHPSHUDWXUH�LV������&��

7KH�FRPELQHG�HIIHFWV�RI�KLJK�WHPSHUDWXUHV�DQG�KLJK�LQVXODWLRQ�OHYHOV��RQ�WKH�RWKHU�KDQG��DUH�

RI�LQYDOXDEOH�DVVHW�WR�WKH�VDOW�PDNLQJ�LQGXVWU\��DV�WKH\�DFFRXQW�IRU�WKH�KLJK�DQG�UDSLG�UDWHV�RI�

VWDOLQL]DWLRQ�DQG�FU\VWDOOL]DWLRQ� FUXFLDO� IRU� WKH�ZLQQLQJ�RI� VDOW��7KH\�DOVR�SURYLGH�HQRUPRXV�
SRWHQWLDOV�IRU�VRODU�SRZHU�GHYHORSPHQW��00'$���������

5.2.4 Local Economy 

7KH�ORFDO�HFRQRP\�RI�WKH�GLVWULFW�LV�PDGH�XS�DJULFXOWXUH��FRPPHUFH�DQG�VHUYLFHV��2WKHU�

WKULYLQJ�QHZ�DQG�OXFUDWLYH�DFWLYLW\�LQFOXGHV�UHDO�HVWDWH�DFWLYLWLHV�ZKLFK�IRUP�WKH�EDFNERQH�RI�

WKH�HFRQRP\�DV�WKH�GLVWULFW�LV�ODUJHO\�EHFRPLQJ�D�GRUPLWRU\�VHWWOHPHQW��
�
5.2.5 Service 

7KH� VHUYLFH� VHFWRU� FRYHUV� D� ZLGH� UDQJH� RI� DFWLYLWLHV�� ILQDQFH�� FRPPHUFH�� UHDO� HVWDWH� DQG�

KRXVLQJ� GHYHORSPHQW�� KHDOWK�� HGXFDWLRQ�� VDQLWDWLRQ� DQG� ZDWHU�� HOHFWULFLW\�� WUDQVSRUW��

KRVSLWDOLW\�DQG�WRXULVP��HWF��7KH�'LVWULFW�KDV�RQO\�WZR�����EDQNLQJ�IDFLOLWLHV��L�H��'DQJEH�5XUDO�

%DQN�DW�3UDPSUDP�DQG�D�EUDQFK�RI� WKH�'DQJEH�5XUDO�%DQN�DW�1LQJR���7KH�UHDO�HVWDWH�DQG�

KRXVLQJ�GHYHORSPHQW�LV�WKH�IDVWHVW�JURZLQJ�VHFWRU�RI�WKH�GLVWULFW�HFRQRP\��7KHUH�DUH�QHDUO\�

WZHQW\� ����� GLIIHUHQW� UHDO� HVWDWH� FRPSDQLHV� GHYHORSLQJ� SURSHUWLHV� ZLWKLQ� WKH� 'LVWULFW�� 7KH�

GLVWULFW�KDV�EHFRPH�DQ� LGHDO�SODFH�IRU�VXFK�DFWLYLWLHV�EHFDXVH�RI� LWV�SUR[LPLW\� WR�7HPD�DQG�
$FFUD��

5.2.6 Roads 

7KH�WRWDO�OHQJWK�RI�URDGV�ZLWKLQ�WKH�'LVWULFW�DUHD�LV�������NP�PDGH�XS�RI�DVSKDOWLF�FRQFUHWH��

VXUIDFH�GUHVVHG�DQG�XQSDYHG�URDGV��7KH�'LVWULFW�FDQ�DOVR�ERDVW�RI� WZR�����ILUVW�FODVV�URDGV�
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�7HPD� ±� $NRVRPER� 	� 7HPD� ±� $IODR�� DQG� D� VHFRQG� FODVV� URDG� WKDW� OLQNV� 'DZKHQ\D� WR�

3UDPSUDP�DV�LOOXVWUDWHG�LQ�ILJ����� 
 

 

)LJXUH������&ODVVLILFDWLRQ�RI�URDGV�LQ�3UDPSUDP��.1867�'HSDUWPHQW�RI�$UFKLWHFWXUH���������

5.2.6 Education 

7KH�'LVWULFW�KDV�D�WRWDO�RI�����EDVLF�VFKRRO�IDFLOLWLHV�RXW�RI�ZKLFK�����DUH�SULYDWH��,W�DOVR�KDV�

RQH� ���� SULYDWHO\�DGPLQLVWHUHG� WHUWLDU\� LQVWLWXWLRQ� �&HQWUDO�8QLYHUVLW\�&ROOHJH��ZKLFK�DWWUDFWV�

VWXGHQWV�IURP�DOO�RYHU�WKH�FRXQWU\�DQG�EH\RQG�UHVXOWLQJ�LQFUHDVHG�µPLJUDWLRQ¶�RI�SHRSOH�IURP�
WKH�PDLQ�FLW\�FHQWHU��$FFUD��WR�WKLV�SHUL�XUEDQ�FRPPXQLW\���

5.2.7 Health 

7KH�'LVWULFW� KDV�D� WRWDO� RI� WZHOYH� �����KHDOWK� IDFLOLWLHV� RXW� RI�ZKLFK� VHYHQ� ����DUH� SULYDWHO\�

RZQHG�� 2XW� RI� WKHVH� IDFLOLWLHV�� WKHUH� DUH� ILYH� ���� &+36� FRPSRXQG� FRQVWUXFWHG� DW� YDULRXV�

YDQWDJH�ORFDWLRQV�ZLWKLQ�WKH�GLVWULFW�WR�PDNH�KHDOWK�FDUH�YHU\�DFFHVVLEOH�WR�WKH�ORFDO�SHRSOH��

7KH�SULYDWH� KHDOWK� IDFLOLWLHV�DXJPHQW� WKH� HIIRUWV�RI� WKDW� RI� WKH�SXEOLF� E\� SURYLGLQJ� VHUYLFHV�
UDQJLQJ�IURP�PLGZLIHU\�WR�REVWHWULFV�DQG�*\QDHFRORJLFDO�VHUYLFHV��*66���������

5.2.8 Hospitality Industry 

$OWKRXJK� WKLV� VHFWRU� GRHV� QRW� SOD\� D� PDMRU� UROH� LQ� WKH� ORFDO� HFRQRP\�� WKH� WRXULVP� DQG�

KRVSLWDOLW\�VHFWRUV�LQ�WKH�GLVWULFW�KDYH�JUHDW�SRWHQWLDO��)RU�LQVWDQFH�3UDPSUDP�DQG�2OG�1LQJR�
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DUH�RQH�RI�WKH�ROGHVW�(XURSHDQ�FRDVWDO�VHWWOHPHQWV� LQ�*KDQD��3UDPSUDP�ZDV�WKH�VLWH�RI�D�

VPDOO�%ULWLVK�WUDGLQJ�SRVW�DQG�IRUW�EXLOW�LQ�������ZKLOH�1LQJR�ZDV�WKH�VLWH�RI�D�'DQLVK�IRUW�IURP�

�����XQWLO�LW�ZDV�KDQGHG�WR�%ULWDLQ�LQ�������+RZHYHU��QHLWKHU�IRUW�VXUYLYHG�WR�WKLV�PRGHUQ�GD\��

H[FHSW�IRU�VRPH�WUDFHV�RI�3UDPSUDP¶V�)RUW�9HUQRQ�UHPDLQV��7KH�PDLQ�DWWUDFWLRQ�RI�WKH�DUHD�

LV� WKH� EHDFK�� SDUWLFXODUO\� WKH� VWUHWFK� DURXQG� 1HZ� 1LQJR�� JHQHUDOO\� UHJDUGHG� DV� VDIH� IRU�

VZLPPLQJ�DQG�GRWWHG�ZLWK�KROLGD\�KRPHV��7KH�HVWXDU\�RQ� WKH�ZHVW�IODQN�RI�2OG�1LQJR�KDV�

QDWXUDO� EHDXW\� HQKDQFHG�E\� FRORXUIXO� ILVKLQJ� ERDWV�PRRUHG� RQ� WKH�EHDFK�� 3UDPSUDP�DOVR�
ERDVW�RI�WKH�ILUVW�3ROLFH�6WDWLRQ�EXLOW�LQ�WKH�FRXQWU\� 

5.2.9 Previous Planning Interventions 

'XH� WR� WKH� VWUDWHJLF� ORFDWLRQ� RI� 3UDPSUDP� WR� WKH� LQGXVWU\� FLW\�� 7HPD� DQG� WKH� FDSLWDO� RI�

*KDQD��$FFUD��DWWHPSWV�KDYH�EHHQ�PDGH�E\�ORFDO�SODQQHUV�WR�UHVWUXFWXUH�WKH�WRZQ�IURP�LWV�

RUJDQLF� IRUP� WR� ZHVWHUQ� JULG� SDWWHUQ�� $SDUW� IURP� WKH� ORFDO� SODQQLQJ� LQWHUYHQWLRQV�� WKH� 81�

+DELWDW�LQ������PDGH�SODQQLQJ�SURSRVDOV�ZLWK�UHJDUGV�WR�WKH�PDVWHU�SODQQLQJ�RI�3UDPSUDP��
7KLV�LV�LOOXVWUDWHG�LQ�ILJXUH�����DQG�)LJXUH������UHVSHFWLYHO\��

 

)LJXUH������3UDPSUDP�ODQG�8VH�3ODQ��ORFDO�LQWHUYHQWLRQV���.1867�'HSDUWPHQW�RI�$UFKLWHFWXUH��������

L E G E N D  

623



A.B Marful; E. Ayeke and R.A Oppong.  
Strategies for Making Peri-Urban Coastal Communities Resilient in Sub-Saharan Africa.  

54th ISOCARP 2018 
 

 

 

 

)LJXUH�������81�+DELWDW�PDVWHUSODQ�SURSRVDO�IRU�3UDPSUDP��81+$%,7$7��������

5.4 SWOT Analysis of Prampram vis-à-vis developmental plans 
�
Analysis Remarks 

6WUHQJWKV� �5HVLOLHQFH�VWUDWHJLHV�KDYH�EHHQ�LQWHJUDWHG�LQ�WKH�SODQQLQJ�E\�XVLQJ�EOXH��
JUHHQ�LQIUDVWUXFWXUH�LQ�WKH�81�+DELWDW�PDVWHUSODQ�SURSRVDO�

:HDNQHVVHV� �,QLWLDO�/RFDO�SODQV�GLG�QRW�FRQVLGHU�WKH�LQFRUSRUDWLRQ�RI�UHVLOLHQW�VWUDWHJLHV�
��*ULG�SDWWHUQ�DGRSWHG�PD\�LQFUHDVH�YHKLFXODU�WUDIILF�VLWXDWLRQV�ZLWKLQ�WKH�
3HUL�XUEDQ�FRPPXQLW\�
�3ODQQLQJ�W\SH�DGRSWHG�LV�QRW�RUJDQLF�WR�WKH�FXUUHQW�OLIHVW\OH�RI�WKH�SHRSOH�

2SSRUWXQLWLHV� �7RXULVP�FDQ�EH�ERRVWHG�
�&RDVWOLQH�FDQ�EH�SURWHFWHG�DQG�SUHVHUYHG��OLYHV��SURSHUWLHV�DQG�
OLYHOLKRRGV�RI�ILVKHU�IRONV�FDQ�EH�SURWHFWHG�
�,PSURYH�FXUUHQW�VHUYLFHV�DQG�URDGV�ZLWKLQ�WKH�FRPPXQLWLHV�
�$OWHUQDWH�URXWHV�VKRXOG�EH�FUHDWHG�DQG�LPSURYHG�WR�UHDFK�RWKHU�SDUWV�RI�
WKH�PDLQ�FLW\�ZLWKRXW�XVLQJ�WKH�FXUUHQW�H[LVWLQJ�URDGV�ZKLFK�FDXVH�
YHKLFXODU�WUDIILF�HVSHFLDOO\�GXULQJ�WKH�HDUO\�DQG�ODWH�KRXUV�RI�WKH�GD\�GXH�
WR�LQIOX[�RI�3HUL�XUEDQ�GZHOOHUV�

7KUHDWV� �7HQGHQF\�WR�GHVWUR\�WKH�QDWXUDO�RUJDQLF�IRUP�RI�WKH�VHWWOHPHQW�ZKLFK�
KDG�WKH�VHPEODQFH�RI�IUDFWDOV�GXH�WR�WKH�LQWURGXFWLRQ�RI�JULG�SDWWHUQ�
SODQQLQJ��
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5.4 Discussions 

'DWD�REWDLQHG� IURP� OLWHUDWXUH� DQG� ILHOG�ZRUN� FRQGXFWHG� LQ�1LQJR�3UDPSUDP� LOOXVWUDWHV� WKDW�

3HUL�XUEDQ�FRPPXQLWLHV�IXQFWLRQ�DV�VDWHOOLWH�WRZQV�WR�PDLQ�FLWLHV�GXH�WR�WKHLU�SUR[LPLW\��$OVR��

GXH�WR�WKH�DIIRUGDELOLW\�RI�ODQGV��UHQW�DQG�RU�OHDVHV�LQ�3HUL�XUEDQ�FRPPXQLWLHV��(YHQ�WKRXJK�

GLVWDQFHV�WR�FLW\�FHQWUHV�PD\�EH�IXUWKHU�DZD\�IURP�WKHLU�SODFHV�RI�GZHOOLQJ��0DQ\�3HUL�XUEDQ�

GZHOOHUV�DOVR�SUHIHU�WKH�TXLHW�µFRXQWU\¶�QDWXUH�RI�3HUL�XUEDQ�DUHDV�EXW�ZLWK�HQRXJK�DPHQLWLHV�

DQG�VHUYLFHV� WR�PDNH� OLYLQJ� LQ�VXFK�FRPPXQLWLHV�FRPIRUWDEOH��7KH�3HUL�XUEDQ�HQYLURQPHQW�

PXVW�DOVR�EH�YLHZHG�DV�D�G\QDPLF�� WUDQVIRUPDWLYH�DQG� UHFLSURFDO� OLQNHG�DW� WKH�PDFUR� OHYHO�

QRW�RQO\�E\�HFRQRPLF�DFWLYLWLHV�DQG�JHRJUDSK\�EXW�DOVR� VLJQLILFDQWO\�E\� WKH� VRFLDO� IDEULF�RI�
LQGLYLGXDO�DQG�IDPLO\�QHWZRUNV���

1LQJR�3UDPSUDP�LV�D�3HUL�XUEDQ�FRPPXQLW\�ORFDWHG�DW�WKH�RXWVNLUWV�RI�$FFUD�DQG�7HPD��ERWK�

LPSRUWDQW�FRPPHUFLDO�DQG�LQGXVWULRXV�KXE�RI�*KDQD��UHVSHFWLYHO\��$V�D�UHVXOW�RI�XUEDQ�VSUDZO�

DQG�H[SHQVLYH�DFFRPPRGDWLRQ�DQG� ODQG� LQ� WKH�PDLQ� FLW\� FHQWHU��PRVW�PLGGOH� LQFRPH� DQG�

SRRU� IDPLOLHV� DUH� ORFDWLQJ� WKHLU� KRPHV� WR� WKH� RXWVNLUWV� RI� $FFUD� DQG� 7HPD�� )LHOG� VWXGLHV�

FRQGXFWHG�LQ�3UDPSUDP�UHYHDOHG�WKDW�1LQJR�3UDPSUDP�KDV�VHHQ�DQ�LQFUHDVH�LQ�SRSXODWLRQ��

SURYLVLRQ� RI� VHUYLFHV� DQG� LQFUHDVHG� DWWHQWLRQ� IURP� UHDO� HVWDWH� GHYHORSHUV� VHHNLQJ� WR� WDNH�

DGYDQWDJH� RI� WKH� KRXVLQJ� PDUNHW� GHILFLW�� 7KH� LQWURGXFWLRQ� RI� &HQWUDO� 8QLYHUVLW\� KDV� DOVR�

LQIOXHQFHG�WKH�SRSXODWLRQ�G\QDPLFV�DQG�FRPPHUFH�ZLWKLQ�WKH�DUHD�DV� LW�DWWUDFWV�EXVLQHVVHV�

ERWK� VPDOO� DQG�PHGLXP�VFDOH� WR� SURYLGH� IRU� WKH� XQLYHUVLW\� SRSXODWLRQ� DV� H[SHULHQFHG�ZLWK�

RWKHU� SXEOLF�XQLYHUVLWLHV� LQ� WKH� FRXQWU\�� DV� LQ� WKH� FDVH� RI�8QLYHUVLW\� RI�*KDQD��/HJRQ�DQG�

.ZDPH� 1NUXPDK� 8QLYHUVLW\� RI� 6FLHQFH� DQG� 7HFKQRORJ\�� .XPDVL�� )XUWKHU� GHYHORSPHQWV�

SURYH�WKDW�WKH�*RYHUQPHQW�RI�*KDQD�LQWHQGV�WR�PRYH�WKH�*RYHUQPHQW�6HDW�WR�3UDPSUDP�DV�

D� PHFKDQLVP� WR� GHFRQJHVW� WKH� 1DWLRQDO� &DSLWDO�� $FFUD�� ,W� KDV� EHHQ� DUUDQJHG� WKDW� WKH�

KHDGTXDUWHUV�RI�PDMRU�*RYHUQPHQW�,QVWLWXWLRQV��0LQLVWULHV�DQG�RWKHU�SULYDWH�LQVWLWXWLRQV�ZRXOG�

EH� WUDQVIHUUHG� WR� 3UDPSUDP�� $GGLWLRQDOO\�� 3UDPSUDP� LV� SURSRVHG� WR� KRVW� DQRWKHU�

LQWHUQDWLRQDO�DLUSRUW�WR�FRPSOLPHQW�WKH�.RWRND�,QWHUQDWLRQDO�$LUSRUW�LQ�$FFUD��7KLV�LPSOLHV�WKDW�

3UDPSUDP� FRXOG� EH� WUDQVIRUPHG� LQWR� D� JRYHUQPHQW� FLW\� RU� DQ� DHURWURSROLV� RU� ERWK� KHQFH�

PXVW�FRQVLGHU� WKH� LVVXH�RI� UHVLOLHQFH�ERWK�DV�D�ZDWHUIURQW�FRPPXQLW\�DQG� LQ� LWV�VRFLDO�DQG�

LQIUDVWUXFWXUDO� V\VWHP� EHIRUH� LW� H[SDQGV� LQWR� D�PDMRU� FLW\� FHQWHU� DQG� FRQWLQXHV� WKH� FKDLQ�

UHDFWLRQ� RI� FUHDWLQJ� RWKHU� 3HUL� XUEDQ� FRPPXQLWLHV� ZKLFK� VXUURXQG� LW�� &RQVHTXHQWO\�� WKH�

PDVWHU� SODQ� SURSRVDO� KDV� EHHQ� DFFHSWHG� E\� WKH� 81� +DELWDW� ODE� E\� WKH� 1LQJR� 3UDPSUDP�

GLVWULFW�HYHQ�WKRXJK�E\�WKH�6:27�DQDO\VLV�FRQGXFWHG��WKH�PDVWHUSODQ�LV�QRW� V\PSDWKHWLF�WR�

WKH�FXOWXUH�RI�WKH�SHRSOH�RI�1LQJR�3UDPSUDP��+RZHYHU��LW�LV�OLNHO\�WKDW�HYHQ�WKRXJK�UHVLOLHQW�
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VWUDWHJLHV�KDYH�EHHQ�LQWHJUDWHG�LQWR�WKH�PDVWHU�SODQ�SURSRVDO��7KH�ORFDO� LQKDELWDQWV�RI� WKDW�

DUHD� PD\� QRW� DGMXVW� SURSHUO\� RU� WKH� UHDOLW\� DQG� YLVLRQ� RI� WKH� PDVWHUSODQ� PD\� WRWDOO\� EH�
GHIHDWHG�ZKHQ�LPSOHPHQWHG�LQ�VSLWH�RI�WKH�LQIUDVWUXFWXUDO�PHDVXUHV�DGRSWHG���

6.0 Recommendations and Conclusions 

%DVHG� RQ� WKH� FXOPLQDWLRQ� RI� ILQGLQJV� IURP� OLWHUDWXUH� DQG� ILHOG� VWXGLHV�� $� YLVXDO� VXUYH\�

XQGHUWDNHQ� LQ� WKH� FRPPXQLW\� UHYHDOHG� WKDW� WKHUH� LV�D�KLJK� LQIOX[�RI� VWXGHQWV�� ZRUNHUV�DQG�

IDPLOLHV�DFTXLULQJ�DFFRPPRGDWLRQ�ZLWKLQ�WKH�FRPPXQLW\��1LQJR�3UDPSUDP�OLNH�PRVW�FRDVWDO�

FRPPXQLWLHV� LQ�*KDQD��KDV� JUHDW� SRWHQWLDO� DV�D� WRXULVW� GHVWLQDWLRQ� DZD\� IURP� WKH� EXVWOLQJ�

QDWXUH�RI�$FFUD�DQG�7HPD�� )URP� OLWHUDWXUH� UHYLHZ�DQG� ILHOG� VWXGLHV�� LW� FDQ�EH�VXPPDUL]HG�
DQG�FRQFOXGHG�WKDW�3HUL�XUEDQ�FRPPXQLWLHV�UHTXLUHV�UHVLOLHQFH�VWUDWHJLHV�ZKLFK�LQFOXGH��

�� 7KH�FRQVLGHUDWLRQ�RI�FRDVWDO�JHRPRUSKRORJ\�PHDVXUHV�OLNH�FRDVWDO�UHWUHDW��ZDWHUIURQW�

SDUNV�DQG�HOHYDWLRQ�RI�ODQG�DQG�VWUHHWV�

�� 7KH� LQFRUSRUDWLRQ� RI� $UFKLWHFWXUDO� DQG� 3HUL�XUEDQ� SODQQLQJ� DSSURDFK� VXFK� DV�

HOHYDWLRQ�RI�EXLOGLQJV��ZHW�SURRILQJ�EXLOGLQJV��FRPSOHWH�EDUULFDGH�RI�VLWH�IURP�IORRGLQJ�

VLWXDWLRQV�DQG�WKH�XVH�RI�DPSKLELRXV�EXLOGLQJ�VWUXFWXUHV���

�� 7KH� UROH� RI� µKDUG¶� HQJLQHHULQJ� PHWKRGV� DUH� DOVR� UHTXLUHG� WR� PDLQWDLQ� D� UHVLOLHQW�

ZDWHUIURQW�� 7KHVH� ZRXOG� LQFOXGH� VWUDWHJLHV� OLNH� EXLOGLQJ� OHYHHV�� GXQHV�� UHYHWPHQWV�

DQG�VXUJH�EDUULHUV��

�� $OVR��WKH�,QFRUSRUDWLRQ�RI�EOXH�JUHHQ�LQIUDVWUXFWXUH�VXFK�DV�VWRUP�ZDWHU�V\VWHPV�DQG�
WKH�XVH�RI�PL[HG�XVHG�RSHQ�VSDFHV�FDQ�DOVR�LPSURYH�UHVLOLHQFH��

7KH�IROORZLQJ�UHFRPPHQGDWLRQV�ZHUH�FRQFOXGHG�RQ�DV�UHOHYDQW�IRU�WKH�JURZWK�DQG�UHVLOLHQFH�

RI�D�3HUL�XUEDQ�WRZQ�DV�D�UHVLOLHQW�FRDVWDO�ZDWHUIURQW�FRPPXQLW\��1LQJR�3UDPSUDP�UHTXLUHV�D�

PDVWHUSODQ� ZKLFK� PXVW� HPERG\� DQ� LQFUHDVH� LQ� WKH� OHYHO� RI� SURWHFWLRQ� DQG� PLQLPL]HV� WKH�

LPSDFW�RI�SRVVLEOH�IORRGLQJ��7KLV�PDVWHU�SODQ�VKRXOG�DOORZ�IRU�WKH�QDWXUDO�PRYHPHQW�RI�ZDWHU�

ZKLOH�LQWHJUDWLQJ�VDIH�URXWHV��UDLVHG�DFFHVV�WR�WKH�EXLOGLQJV��SHUPHDEOH�ODQGVFDSHG�VXUIDFHV�

DQG� EDVLQV�� DOO� ZLWKRXW� FRPSURPLVLQJ� WKH� DHVWKHWLF� DQG� VRFLDO� DVSHFWV� RI� WKH� GHVLJQ�� 7KH�

ZDWHUIURQW�PXVW�EH�GHYHORSHG�ZLWK�DSSURSULDWH�IDFLOLWLHV�WR�DWWUDFW�WRXULVWV��ORFDO�DQG�IRUHLJQ��

WR�IDFLOLWDWH�WRXULVP�LQ�WKDW�DUHD��$OVR��D�FRPSUHKHQVLYH�FRDVWDO�JHRPRUSKRORJLFDO�LQIRUPDWLRQ�

WR�GHYHORS�FXVWRP�VROXWLRQ� WR� VDIHJXDUG� WKH� FRDVWOLQH�� ,Q�SODQQLQJ�3HUL�XUEDQ�VHWWOHPHQWV��

XUEDQ�SODQQHUV� VKRXOG� FRQVLGHU� RWKHU�RUJDQLF� IRUPV� RI� SODQQLQJ� OLNH� WKH� XVH�RI� IUDFWDOV� WR�
GHYHORS�PDVWHUSODQ�RU�ODQG�XVH�SODQV�IRU�3HUL�XUEDQ�FRPPXQLWLHV�
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)RU�IXWXUH�VWXGLHV��LW�LV�HQFRXUDJHG�WKDW�VLPXODWLRQV�VKRXOG�EH�FRQGXFWHG�WR�LQYHVWLJDWH�WKH�

YLDELOLW\�RI�WKH�PDVWHUSODQ�SURSRVDO�DQG�ZKDW�HIIHFWLYH�DOWHUQDWLYH�FDQ�EH�XVHG�WR�GHYHORS�
SURSRVDOV�IRU�FRDVWDO�3HUL�XUEDQ�ZDWHUIURQW�FRPPXQLWLHV��

References 
Addo, K. A., P.N.Jayson-Quashigah & Kufogbe, K. S., 2011. Quantitative Analysis of Shoreline Change Using 
Medium Resolution Satellite Imagery in Keta, Ghana.. Marine Science, DOI: 10.5923/j.ms(20110101.01), p. 1. 

Adelekan, I., 2010. Vulnerability of Poor Urban Coastal Communities to Flooding.  

AfDB. (2005). Integrated urban development policy and urban development strategypaper: Revision of the 
ĂĨƌŝĐĂŶ�ĚĞǀĞůŽƉŵĞŶƚ�ďĂŶŬ�ŐƌŽƵƉ͛Ɛ�ƵƌďĂŶ�ĚĞǀĞůŽƉŵĞŶƚ�ƉŽůŝĐǇĂŶĚ�ƉƌĞƉĂƌĂƚŝŽn of an urban development 
strategy paper. draft report. AfricanDevelopment Bank (AfDB). 

Ahmed, A. & Dinye, D. R., 2011. Urbanisation And The Challenges Of Development Controls In Ghana: A Case 
Study Of Wa Township. Journal of Sustainable Development in Africa, Volume 7. 

Alfraidi, Y., Boussabaine & Halim, A., 2015. Design Resilient Building Strategies in Face of Climate Change. 
International Journal of Civil, Environmental, Structural, Construction and Architectural Engineering, 9(1). 

Allen, A., 2003. Environmental planning and managing of Peri-Urban Interface: perspectives on an emerging 
field. Environment&Urbanization, 15(1), pp. 135-148. 

American Planning Association, 2006. Planning and Urban Design Standards. New Jersey. New York: John Wiley 
& Sons, Inc.. 

Appeaning, K. A., 2015. Why Ghana needs a new approach to stop the erosion of its coastline. [Online] Available 
at: http://theconversation.com/why-ghana-needs-a-new-approach-to-stop-the-erosion-of-its-
coastline.html.[Accessed 08 10 2016]. 

Bazilian, M. et al., 2011. Smart and Just Grids: Opportunities for sub-saharan Africa, London: Imperial College-
Energy futures lab. 

Bokpe, S. J., 2015. HELP!...Azizanya is drowning. [Online] Available at: http:// sethbnews 09.blogspo t . 
com/2010/08/helpazizanya-is-drowning.html.[Accessed 08 10 2016]. 

�ĂŵƉďĞůů͕�^͘ �͕ϭϵϵϲ͘�͞'ƌĞĞŶ��ŝƚŝĞƐ͕'ƌŽǁŝŶŐ��ŝƚŝĞƐ͕:ƵƐƚ��ŝƚŝĞƐ͍hƌďĂŶ�WůĂŶŶŝŶŐ��ŽŶƚƌĂĚŝĐƚŝŽŶƐ�ŽĨ�^ƵƐƚĂŝŶĂďůĞ�
�ĞǀĞůŽƉŵĞŶƚ͘͘͟�Journal of American Planning Association 62, pp. 296-312. 

Chukwuocha, A. C. & Chukwuocha, N., 2014. Geographic information system planning and monitoring best 
practices for West Africa. African Journal of Environmental Science and Technology, 8(1), pp. 31-40. 

Cohen, B. (2006). Urbanization in developing countries: Current trends, futureprojections, and key challenges 
for sustainability. Technology in Society,28(1ʹ2), 63ʹ80. http: //dx.doi. org/ 10.1016 / j.techsoc.2005.10.005 

Dazé, A., 2010. Climate Change Vulnerability and Adaptive Capacity in Northern Ghana, Accra: Sylvia Miyumo; 
Nicola Ward. 

627



A.B Marful; E. Ayeke and R.A Oppong.  
Strategies for Making Peri-Urban Coastal Communities Resilient in Sub-Saharan Africa.  

54th ISOCARP 2018 
 

 

 

Dovie, D. B., Nyamedor, F. & Anwana, E. D., 2014. Building coastal resilience through an integrated approach: 

Lessons from Ghana, Accra: RIPS. 

Dovie, D. B., Nyamedor, F. & Anwana, E. D., 2014. Building coastal resilience through an integrated approach: 

Lessons from Ghana, Accra: RIPS. 

Guo-dong, C., 2005. Journal of Glaciology and Gryleogy. 

Henrique, K. P., 2015. (Re)Envisioning Architecture and Landscape Architecture in the Fluid Terrains of 
Flooding. Cloud-Cuckoo-Land, International Journal of Architectural Theory, 20(34), pp. 139-161. 

Hitimana, L., Allen, T., Heinrigs, P., & Tremolières, M. (2011). West African futures-settlement, markets, and 
food security. Club du Sahél/Sahel and West Africa ClubSecretariat/The Organization for Economic Co-
operation and Development(SWAC/OECD).Hsieh, H.-F., & Shannon, 

Ianquinta, D. & Drescher, A., 2000. Defining Peri-Urban : Understanding Rural-Urban linkages and their 

connection to institutional contexts. Rio de Janeiro, International Rural Sociology Association. 

Kankam-Yeboah, K., Amisigo, B. & Obuobi, E., 2010. Climate Change Impacts on Water Resources in Ghana.. 

[Online] Available at: http:// www.natcomreport.com/ghana/.../climate.../pdf.[Accessed 07 04 2016]. 

Kleemanna, J. et al., 2017. Peri-urban land use pattern and its relation to land use planning in Ghana,West 
Africa. Elsevier, Landscape and Urban Planning, Volume 165, pp. 280-294. 

Lynch, K., 1960. The Image of the City. Cambridge Massachussettes: MIT Press. 

Mangor, K., 2004. Shoreline Management Guidelines. 3 ed. Horsholm: DHI water and environment. 

Marshall, F. et al., 2009. On the Edge of Sustainability: Perspectives on Peri-Urban Dynaics, Brighton: MCR Print. 

Mbiba, B. & Huchzermeyer, M., 2002. Contentious development: peri-urban studies in Sub Saharan Africa. 
Progress in Development Studies, 2(2), p. 113ʹ131. 

Nong, D. H., Fox, J., Miura, T. & Saksena, S., 2015. Built-up Area Change Analysis in Hanoi Using Support Vector 
Machine Classification of Landsat Multi-Temporal Image Stacks and Population Data. Land journal, Volume 4, 
pp. 1213-1231. 

O'Brien, P., 2014. Groynes ʹ for what purpose?. [Online] Available at: http: //www. coastengsol .com.au 
/groynes -for-what-purpose/.[Accessed 25 04 2017]. 

O'Connor, A., 1983. The African City. London : Hutchinson. 

Queensland Reconstruction Authority, 2011. Planning for stronger, more resilient floodplain., s.l.: s.n. 

Rettenwender, T. & Spitz, N., 2009. The Principles of Green Building Design, Melbourne: Monterey Peninsula 
College. 

Roy, M., 2013. Importance of Green Achitecture Today. [Online] Available at: sari-energy.org[Accessed 04 05 
14]. 

628



A.B Marful; E. Ayeke and R.A Oppong.
Strategies for Making Peri-Urban Coastal Communities Resilient in Sub-Saharan Africa. 

54th ISOCARP 2018 

Shah, F. & Ranghieri, F., 2012. A Workbook on Planning for urban resilience in the face of Disasters. 1 ed. 
Washington D.C: World Bank Publication. 

Songsore, J., 2003. Towards a Better Understanding of Urban Change: Urbanization, National Development and 

Inequality in Ghana.. Accra: Ghana Universities Press. 

Sumera, C. V., 2017. Hanoi Vietnam's Peri-Urban Space and Its Impact on People's Livelihoods, Masssachusetts: 
International DEvelopment,community and Environment(IDCE). 

U.S. Indian Ocean Tsunami Warning System , 2007. How Resilient Is Your Coastal Community:A Guide for 

Evaluating Coastal Community Resilience to Tsunamis and Other Hazards. 1st ed. Bangkok: s.n. 

UNEP, 2009. Climate Change Science Compedium. 2nd ed. Newyork: UNEP. 

UNFCCC, 2011. Reducing Climate change vulnerability in Ghana;, Accra: National Adaptation Strategy. 

UNISDR, 2011. Effective measure to build resilience in africa to adapt to Climate Change, s.l.: s.n. 

United Nations Human Settlements Programme (UN-Habitat), 2012. State of the Arab Cities 2012: Challenges of 

Urban Transitions, Kuwait City: UN-Habitat. 

Vien, T. D., Quang, N. v. & Dung, N. v., 2005. Rural-Urban land use changes in peri -urban Hanoi, Hanoi: hague. 
Available at https://www.researchgate.net/publication/237785039_Rural-urban_land_use_changes_in_peri-
urban_Hanoi [accessed Jul 17 2018]. 

General Statistics of Vietnam. Vietnam Statistical Yearbook 2000-2008. Available at: 
http://www.gso.gov.vn/Modules/Doc_Download.aspx?DocID=15361 :Accessed: 20-07-18. 

Webster, D. (2002) On the Edge: Shaping the Future of Peri-Urban East Asia, Stanford:Stanford University Press. 

Wholey, F., 2015. Building Resilience. Perkins+Will, 07(01). 

Woltjer, J., 2014. A Global Review on Peri-Urban Development and Planning. Jurnal Perencanaan Wilayah dan 

Kota, 25(1), pp. 1-16. 

629
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Abstract 
This study investigates urban planners’ need for information to adapt to climate 
change. Interviews with planners in Trondheim and Stavanger disclose gaps in the 
provision of data and needed tools. �
&OLPDWH�FKDQJH�LV�LQFUHDVLQJO\�VHHQ�DV�D�PDMRU�FKDOOHQJH�ZLWKLQ�WKH�ILHOG�RI�XUEDQ�SODQQLQJ��
0DQ\�SODFHV�ZLOO�QHHG�WR�DGDSW�WR�QHZ�FOLPDWLF�FRQGLWLRQV��UHVXOWLQJ�LQ�PRUH�VHYHUH�GURXJKWV��
ULVLQJ�VHD� OHYHOV�� LQFUHDVLQJ�SUHFLSLWDWLRQ��DLU�SROOXWLRQ��ZDWHU�VFDUFLW\�DQG� LQFUHDVLQJ�ULVN�RI�
ODQGVOLGHV��'HVSLWH�WKH�JURZLQJ�DZDUHQHVV�RI�WKH�SRWHQWLDO�FRQVHTXHQFHV�RI�FOLPDWH�FKDQJH��
WKH�SURFHVV�RI� FOLPDWH�FKDQJH�DGDSWDWLRQ� UHPDLQV�VORZ�� ,Q�1RUZD\�� WKH� FHQWUDO� UROH�RI� WKH�
ORFDO�PXQLFLSDOLWLHV� LQ� WKH� FOLPDWH� FKDQJH� DGDSWDWLRQ� SURFHVV�ZDV� XQGHUOLQHG� LQ� WKH�:KLWH�
3DSHU�RQ�FOLPDWH�FKDQJH�DGDSWDWLRQ�DQG�XUEDQ�SODQQLQJ�KDV�EHHQ�JLYHQ�D�FHQWUDO�UROH�LQ�WKH�
DGDSWDWLRQ�SURFHVV���
2QH�RI�VHYHUDO�UHDVRQV�IRU�WKH�SDVVLYH�DSSURDFK�WR�FOLPDWH�FKDQJH�DGDSWDWLRQ�LV�WKH�ODFN�RI�
UHOHYDQW�LQIRUPDWLRQ��$OWKRXJK�WKHUH�LV�DQ�DEXQGDQFH�RI�UHVHDUFK�DERXW�FOLPDWH�FKDQJH�DQG�
LWV� FRQVHTXHQFHV�� ORFDO� RIILFLDOV� UHSRUW� WKDW�W KH� DYDLODEOH� GDWD�L V� RIWHQ� QRW�U HOHYDQW� RU�
DSSOLFDEOH�WR�WKH�DGDSWDWLRQ�SURFHVV�RQ�ORFDO�OHYHO���
7KLV�VWXG\�H[SORUHV�SODQQHUV¶�LQIRUPDWLRQ�QHHGV�UHJDUGLQJ�FOLPDWH�FKDQJH�DGDSWDWLRQ��0RUH�
VSHFLILFDOO\�� WKH� IRFXV� LV� VHW� RQ� DGDSWDWLRQ� WR� FOLPDWH�LQGXFHG� IORRG� HYHQWV�� DV� D� UHVXOW� RI�
LQFUHDVLQJ�SUHFLSLWDWLRQ�DQG�VHD�OHYHO�ULVH��7ZR�FDVH�VWXGLHV�RI�WKH�1RUZHJLDQ�PXQLFLSDOLWLHV�
RI� 6WDYDQJHU� DQG�7U RQGKHLP� DUH� XVHG� WR� VKHG� OLJKW� RQ� WKH� QHFHVVDU\� GDWD� DQG� WRROV� WR�
HQKDQFH�DGDSWDWLRQ�WR�IORRG�ULVN�WKURXJK�SODQQLQJ��7KH�VWXG\�DOVR�FRQVLGHUV�WR�ZKDW�H[WHQW�
WKH�H[SUHVVHG�LQIRUPDWLRQ�QHHGV�FDQ�EH�FRYHUHG�E\�H[LVWLQJ� LQIRUPDWLRQ�UHVRXUFHV��DV�ZHOO�
DV� ZKDW� GDWD� DQG�WRRO V� WKDW�Z RXOG� EH�XV HIXO� EXW� DUH� FXUUHQWO\� XQDYDLODEOH� LQ� WKH� SODQQLQJ�
SURFHVV��

1 Introduction 
 
&OLPDWH� FKDQJH� LV� D�F KDOOHQJH� JDLQLQJ� LQFUHDVLQJ� LQWHUHVW� DQG�F RQFHUQ� ZLWKLQ� WKH�IL HOG� RI�
XUEDQ� SODQQLQJ�� 0DQ\� SODFHV� ZLOO� H[SHULHQFH� PRUH� H[WUHPH� FOLPDWHV� ZLWK� PRUH� VHYHUH�
GURXJKWV��LQFUHDVLQJ�SUHFLSLWDWLRQ��ULVLQJ�VHD�OHYHOV��ODQGVOLGHV��DLU�SROOXWLRQ�RU�ZDWHU�VFDUFLW\�
�)LHOG�et al��� �������'HVSLWH� WKH�U LVLQJ�DZDUHQHVV�RI�WKH�SRWHQWL DO� FRQVHTXHQFHV�RI� FOLPDWH�
FKDQJH�� WKH� SURFHVV� RI� FOLPDWH� FKDQJH� DGDSWDWLRQ� UHPDLQV� VORZ�� ,Q� 1RUZD\�� WKH� ORFDO�
PXQLFLSDOLWLHV� ZHUH� DVVLJQHG� WKH�P DLQ� UHVSRQVLELOLW\� IRU� WKH�DGDSWDWL RQ� SURFHVV�� ZLWK� WKH�
:KLWH� 3DSHU� >Stortingsmelding@� RQ� FOLPDWH� FKDQJH� DGDSWDWLRQ� �6W�PHOG�� ���� ������������
QHYHUWKHOHVV�PDQ\�PXQLFLSDOLWLHV�UHPDLQ�SDVVLYH�DFWRUV�LQ�WKH�DGDSWDWLRQ�SURFHVV��
�
3UHYLRXV� UHVHDUFK� ILQGV� WKDW� RQH� RI� WKH� UHDVRQV� IRU� WKH� VORZ� DGDSWDWLRQ� SURFHVV� LQ� ORFDO�
PXQLFLSDOLWLHV�LV�WKH�ODFN�RI�UHOHYDQW�LQIRUPDWLRQ��:KLOH�WKHUH�LV�D�ORW�RI�LQIRUPDWLRQ�DYDLODEOH�
DERXW�FOLPDWH�FKDQJH�DQG�LWV�SRWHQWLDO�HIIHFWV��RIILFLDOV�RQ�PXQLFLSDO�OHYHO�UHSRUW�WKDW�WKH\�ODFN�
LQIRUPDWLRQ� WKDW� LV� ORFDOO\� UHOHYDQW� DQG� XVHIXO� LQ� WKH� ORFDO� DGDSWDWLRQ� SURFHVV� �$DOO� et al���
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������ 'DQQHYLJ� DQG�$ DOO�� ������ +DQJHU� et aO��� ������ 6WRUEM|UN�� ������ 7RO� et al��� �������
*XLGDQFH�PDWHULDO�VSHFLILFDOO\�WDUJHWLQJ�DGDSWDWLRQ�LQ�WKH�PXQLFLSDOLWLHV�LV�RIWHQ�GRPLQDWHG�E\�
JHQHUDO� LQIRUPDWLRQ� DERXW�F OLPDWH� FKDQJH� DQG� ODFNV� GHVFULSWLRQV� RI� VSHFLILF� DGDSWDWLRQ�
PHDVXUHV� WKDW�F RXOG� EH�L PSOHPHQWHG� �+DXJH� et aO��� ������� $� VXUYH\� FRQGXFWHG� DPRQJ�
1RUZHJLDQ� PXQLFLSDOLWLHV� VKRZHG� WKDW� ��RXW � RI����P XQLFLSDOLWLHV� ZLVK� WR�KD YH� PRUH�
LQIRUPDWLRQ�DERXW�WKH�O RFDO�HIIHFWV�RI� FOLPDWH�FKDQJH� �'6%���������7KH�PLVPDWFK�EHWZHHQ�
WKH�H[LVWLQJ� LQIRUPDWLRQ� UHVRXUFHV�DQG� WKH�ORFDO�SODQQLQJ�SUDFWLWLRQHUV
�QHHG� IRU� LQIRUPDWLRQ�
UHSUHVHQWV� WKHUHIRUH� D� VXEVWDQWLDO� REVWDFOH� WR� LQFRUSRUDWLQJ� FOLPDWH� FKDQJH� DGDSWDWLRQ� LQ�
PXQLFLSDO�SODQQLQJ�SURFHVVHV���
�
7KH�PDLQ�PRWLYDWLRQ� IRU� WKLV� VWXG\� LV� WR�GHIL QH�ZKLFK� LQIRUPDWLRQ� UHVRXUFHV� DUH� QHHGHG� LQ�
SODQQLQJ�IRU�FOLPDWH�FKDQJH�DGDSWDWLRQ�ZLWKLQ�WKH�VSHFLILF�VFRSH�RI�FOLPDWH�LQGXFHG�IORRGV�LQ�
1RUZD\��&OLPDWH�LQGXFHG�IORRG�ULVN�LQFOXGHV�VHD�OHYHO�ULVH�DQG�XUEDQ�UXQRII���
�
7KH� UHVHDUFK� TXHVWLRQ�PD\�EH�H [SUHVVHG�DV��:KDW�GDWD��WRRO V� DQG�JXL GDQFH�PDWHULDO� DUH�
QHHGHG�WR�LPSURYH�IORRG�DGDSWDWLRQ�LQ�PXQLFLSDO�SODQQLQJ�SURFHVVHV"�
�
7KH� PHWKRGRORJ\� LV� SUHVHQWHG� LQ� 6HFWLRQ� ��� WRJHWKHU� ZLWK� WKH� FKRVHQ� FDVH� VWXGLHV�� ,Q�
6HFWLRQ����WKH�ILQGLQJV�DUH�SUHVHQWHG�DQG�GLVFXVVHG�LQ�UHODWLRQ�WR�UHOHYDQW�SODQQLQJ�WKHRU\��LQ�
RUGHU� WR�DV VHVV� WKH� QHFHVVLW\� RI� LQIRUPDWLRQ� UHVRXUFHV� IRU� D� SUR�DFWLYH� DSSURDFK� WR� IORRG�
DGDSWDWLRQ�LQ�SODQQLQJ��6HFWLRQ���VXPPDUL]HV�WKH�PDLQ�ILQGLQJV�RI�WKH�VWXG\�DQG�JLYHV�VRPH�
VXJJHVWLRQV�IRU�LPSOHPHQWDWLRQ��

2 Material and Methods 

2.1 Case study 1: Stavanger municipality 
6WDYDQJHU� LV� D� FRDVWDO� PXQLFLSDOLW\� LQ� VRXWK�ZHVWHUQ� 1RUZD\�� LQFRUSRUDWLQJ� WKH� FLW\� RI�
6WDYDQJHU� DQG� LWV� LPPHGLDWH� VXUURXQGLQJV� ZLWK� D� SRSXODWLRQ� RI� ���� ���� LQKDELWDQW� �66%��
������� 3URMHFWLRQV� VXJJHVW� WKDW�WK H� UHJLRQ� ZLOO� VHH� D� ��� SHUFHQW� LQFUHDVH� LQ� WKH� DYHUDJH�
DQQXDO� SUHFLSLWDWLRQ� XQWLO� WKH�HQG�R I� WKH�F HQWXU\� �0LOM¡GLUHNWRUDWHW�� ������� ,Q�DGGL WLRQ�� WKH�
QXPEHU� RI� GD\V�ZLWK� H[WUHPH� SUHFLSLWDWLRQ� FRXOG�PRUH� WKDQ�GRXEO H� LQ� WKH�ZRUVW� VFHQDULRV�
�+DQVVHQ�%DXHU�et al����������7KH�ULVN�IRU�IORRGV�ZLOO�WKXV�LQFUHDVH��HVSHFLDOO\�LQ�XUEDQ�DUHDV�
LQ� IRUP�RI�LQFUHDVLQJ�XUEDQ� UXQRII� �0LOM¡GLUHNWRUDWHW���������6WDYDQJHU� LV�DOVR�YXOQHUDEOH� WR�
WKH�HIIHFWV�RI�ULVLQJ�VHD�OHYHOV��$OUHDG\�WRGD\��FHQWUDO�SDUWV�RI�WKH�FLW\�DUH�DW�IORRG�ULVN�GXULQJ�
VWRUP� VXUJH� HYHQWV� �&2:,�� ������ DQG� WKH� VHD� OHYHO� LV� H[SHFWHG� WR�U LVH� E\� XS�WR����
FHQWLPHWUHV�E\�WKH�HQG� RI�WKH�FHQWXU\��6LPSVRQ�et al.,��������$�UHFHQW�FRVW�EHQHILW�DQDO\VLV�
RI�IXWXUH�IORRG�GDPDJH�LQ�6WDYDQJHU�HVWLPDWHV�WKH�SRWHQWLDO�FRVWV�WR����ELOOLRQ�12.�E\�������
D� FRVW� WKDW�F RXOG� EH�U HGXFHG� WR���EL OOLRQ� LI� DGDSWLYH�PHDVXUHV�ZHUH� LPSOHPHQWHG� �&2:,��
��������
�

2.2 Case study 2: Trondheim municipality 
7URQGKHLP� PXQLFLSDOLW\� LV�� ZLWK� LWV� ������� � LQKDELWDQWV� WKH� WKLUG� ELJJHVW� PXQLFLSDOLW\� LQ�
1RUZD\�EDVHG�RQ�SRSXODWLRQ�VL]H� �66%���������+LVWRULFDOO\��DERXW����GLIIHUHQW� IORRG�HYHQWV�
KDYH�EHHQ�UHJLVWHUHG�LQ�7URQGKHLP��SULPDULO\�UHODWHG�WR�VSULQJ�IORRGV�RI�WKH�QHDUE\�ULYHUV�DQG�
VWUHDPV��EXW�PRUH�UHFHQWO\�DOVR�GXH�WR�H[WUHPH�ZHDWKHU�HYHQWV��&OLPDWH�SURMHFWLRQV�VXJJHVW�
WKDW�WKH�UHJLRQ�ZLOO�IDFH�ERWK�LQFUHDVLQJ�SUHFLSLWDWLRQ�DQG�VHD�OHYHOV��UHVXOWLQJ�LQ�KLJKHU�IORRG�
ULVN�� 7KH� WRWDO� DQQXDO� SUHFLSLWDWLRQ� LV� H[SHFWHG� WR� LQFUHDVH� ZLWK� ���SHU FHQW� LQ� WKH� FRPLQJ�
FHQWXU\� LQ� WKH� ZRUVW� VFHQDULR� DQG�WKH�QXP EHU� RI�GD\ V� ZLWK� H[WUHPH� SUHFLSLWDWLRQ� FRXOG�
LQFUHDVH�ZLWK�XS�WR����SHUFHQW��+DQVVHQ�%DXHU�et al����������:KLOH�VHD�OHYHO�ULVH�KDV�VR�IDU�
EHHQ�FRPSHQVDWHG�IRU�E\�WKH�UHJLRQDO�HIIHFWV�RI�ODQG�ULVH��LW�LV�H[SHFWHG�D�VHD�OHYHO�ULVH�RI����
FHQWLPHWUHV�E\� WKH�HQG� RI� WKH�FHQWXU\� �6LPSVRQ�et al����������7KLV�ZLOO� LQFUHDVH� WKH� ULVN�RI�
IORRGLQJ�LQ�WKH�FRDVWDO�DUHDV�HVSHFLDOO\�ZKHQ�VWRUP�VXUJHV�DQG�ZDYH�HIIHFWV�DUH�FRQVLGHUHG��
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+RZHYHU��LQ�RSSRVLWLRQ�WR�6WDYDQJHU��WKH�SRVVLEOH�FRQVHTXHQFHV�RI�VHD�OHYHO�ULVH�DUH�QRW�\HW�
VHHQ�LQ�7URQGKHLP�WRGD\���

2.3 Methodology 
7KH� VWXG\� LV� SULPDULO\� EDVHG� RQ� WZHOYH� LQ�GHSWK� LQWHUYLHZV� ZLWK� SXEOLF� RIILFLDOV� DW�
DGPLQLVWUDWLYH�XQLWV�LQYROYHG�LQ�SODQQLQJ�SURFHVVHV�LQ�7URQGKHLP�DQG�6WDYDQJHU�PXQLFLSDOLW\��
&RQVLGHULQJ� WKH�O DFN� RI� SUHYLRXV� UHVHDUFK� DERXW� WKH� LQIRUPDWLRQ� QHHGV� LQ� WKH�S ODQQLQJ�
SURFHVV� ZLWK� UHJDUG� WR� DGDSWDWLRQ�� WKH� VWXG\� LV� LQWULQVLFDOO\� H[SORUDWRU\� LQ� FKDUDFWHU�� $V� D�
UHVXOW�� WKH�LQWHUYLHZV� IROORZHG�D�VHPL�VWUXFWXUHG� LQWHUYLHZ�GHVLJQ��7KH� LQWHUYLHZ� LQFOXGHG�D�
VHOHFWLRQ�RI�PDQGDWRU\� WRSLFV� WR�HQVXUH� WKDW�NH\�DUHDV�ZHUH�FRYHUHG��ZKLOH�DOORZLQJ�RWKHU�
�SRWHQWLDOO\�QHZ��WRSLFV�WR�EH�DGGUHVVHG��
�
7KH� PDQGDWRU\� PDLQ� TXHVWLRQV� DQG� WRSLFV� WKDW� KDYH� EHHQ� DGGUHVVHG� DUH� GHWDLOHG� LQ� WKH�
IROORZLQJ��
�

x� %DFNJURXQG"��
7RSLFV��WDVN��UROH��SUHYLRXV�H[SHULHQFHV��

�
x� +RZ�LV�FOLPDWH�FKDQJH�DGDSWDWLRQ�WR�IORRG�ULVN�DGGUHVVHG�LQ�WKH�PXQLFLSDO�SODQQLQJ�

SURFHVVHV�WRGD\"��
7RSLFV��3UHYLRXV�IORRG�HYHQWV��FDXVH��HIIHFW�RQ�WKH�VRFLHW\��HIIHFW�RQ�WKH�SODQQLQJ�
SURFHVV��QHHG�IRU�DGDSWDWLRQ��IDFWRUV�IRU�IDFLOLWDWLQJ�DGRSWLRQ��IRFXV�DUHD�IRU�FOLPDWH�
FKDQJH�DGDSWDWLRQ��DGDSWDWLYH�PHDVXUHV��VXFFHVV��IDLOXUHV��

�
x� $UH�WKH�DYDLODEOH�GDWD�WRROV�NQRZOHGJH�VXIILFLHQW�IRU�HQDEOLQJ�FOLPDWH�FKDQJH�

DGDSWDWLRQ�WR�IORRG�LQ�PXQLFLSDO�SODQQLQJ"��
7RSLFV��$FFHVVLELOLW\��UHOHYDQFH��VXFFHVV��IDLOXUHV��XVHU�IULHQGOLQHVV��FDSDFLW\�EXLOGLQJ��
UHVSRQVLELOLW\��LQ�KRXVH�GHYHORSHG�WRROV��FRPPXQLFDWLRQ��

�
x� +RZ�FRXOG�RQH�EHWWHU�DFFRPPRGDWH�WKH�QHHGV�IRU�GDWD�WRROV�NQRZOHGJH�DERXW�

FOLPDWH�FKDQJH�DGDSWDWLRQ�WR�IORRG�LQ�WKH�PXQLFLSDO�SODQQLQJ�SURFHVV"��
7RSLFV��LPSURYHPHQW��ODFN��FRPPXQLFDWLRQ��GLVVHPLQDWLRQ��IRUPDW��FDSDFLW\�EXLOGLQJ��
SURVSHFWV��

�
7KH� RUJDQLVDWLRQ� RI�WKH�DGDSWL RQ� SURFHVV� YDULHV� DPRQJ� WKH�P XQLFLSDOLWLHV�� DQG� LW� ZDV�
WKHUHIRUH�QRW�FOHDU�IURP�WKH�VWDUW�ZKR�WKH�PRVW�UHOHYDQW�LQIRUPDQWV�ZRXOG�EH��7KH�FRRUGLQDWRU�
IRU�FOLPDWH�FKDQJH�DGDSWDWLRQ�SURYLGHG�FRQWDFWV�ZLWK�UHOHYDQW�LQWHUYLHZ�REMHFWV��3ULRULW\�ZDV�
JLYHQ� WR� SHRSOH� ZKR� KDG� H[SHULHQFH� RI� ZRUNLQJ� ZLWK� IORRG� DGDSWDWLRQ�� 7KHLU� LQSXW� ZDV�
WKHUHIRUH�DVVXPHG� WR�EH�PRUH� LQIRUPDWLYH�EDVHG�RQ� WKHLU�SUHYLRXV�H[SHULHQFH�� ,Q�DGGLWLRQ��
�snowball sampling��ZDV�XVHG�WR�LGHQWLI\�RWKHU�UHOHYDQW�LQWHUYLHZ�REMHFWV��

3 Results and discussion 

3.1 Knowledge-status on climate change adaptation in the municipal administration 
7KH� LQWHUYLHZV�VXJJHVW� WKDW� WKHUH� LV�D�general lack of knowledge�DQG�FRPSHWHQFH�ZLWKLQ�
WKH� ILHOG� RI� FOLPDWH� FKDQJH� DGDSWDWLRQ�� 7KH� FRPSHWHQFH� RQ� IORRG� DGDSWDWLRQ�� HVSHFLDOO\�
FRQFHUQLQJ�VHD�OHYHO�ULVH��LV�RIWHQ�YHU\�OLPLWHG�LQ�WKH�PXQLFLSDO�DGPLQLVWUDWLRQV��6HYHUDO�RI�WKH�
LQWHUYLHZ�SDUWLFLSDQWV�FODLP� WKDW�WKH �FRPSHWHQFH�RQ�F OLPDWH�FKDQJH�DGDSWDWLRQ�YDULHV�D� ORW�
IURP�SHUVRQ�WR�SHUVRQ�DQG�LV�SULPDULO\�EDVHG�RQ�LQGLYLGXDO�HQJDJHPHQW�DQG�LQWHUHVW�LQ�WKHVH�
LVVXHV���1RW�DOO����SHRSOH�ZKR�ZRUN�DW�WKH�SODQQLQJ�RIILFH�DUH�IXOO\�XSGDWHG�RQ�WKHVH�LVVXHV��
(YHQ�WKRXJK�WKH�DLP�LV�WKDW�WKH\�ZLOO�EH���VD\V�RQH�RI�WKH�LQWHUYLHZ�SDUWLFLSDQWV��:KHQ�DVNHG�
WR�QDPH�WKH�PRVW� LPSRUWDQW� IDFWRU� IRU�VWUHQJWKHQLQJ�FOLPDWH�FKDQJH�DGDSWDWLRQ� LQ�SODQQLQJ��
RQH�RI�WKH�SODQQHUV�EULQJV�XS�WKH�QHHG�IRU�D��JHQHUDO�XQGHUVWDQGLQJ�RI�ZKDW�FOLPDWH�FKDQJH�
DGDSWDWLRQ�LV���ZKLFK�VXJJHVWV�WKDW�HYHQ�D�EDVLF�XQGHUVWDQGLQJ�RI�WKH�FRQFHSW�PLJKW�LQ�VRPH�
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FDVHV� EH� PLVVLQJ�� $ZDUHQHVV� DERXW� WKH� QHHG� WR� DGDSW�� WRJHWKHU� ZLWK� NQRZOHGJH� DERXW�
DYDLODEOH�DGDSWLYH�PHDVXUHV��DUH� LGHQWLILHG�DV� WZR�RI�WKH�S UHUHTXLVLWHV� IRU� VXFFHHGLQJ�ZLWK�
SODQQHG� DGDSWDWLRQ� �)�VVHO�� ������� 7KXV�� WKH�DEV HQFH� RI�WKHV H� IDFWRUV� FRXOG� H[SODLQ� ZK\�
FOLPDWH�FKDQJH�DGDSWDWLRQ�RIWHQ�KDV�QRW�FRPH�IXUWKHU�LQ�WKH�PXQLFLSDOLWLHV��
�
7KH� FRPSHWHQFH� JDS�L V� PRVW� OLNHO\� HYHQ� larger in smaller municipalities� ZLWK� IHZHU�
UHVRXUFHV�VHW�DVLGH� IRU�FOLPDWH�FKDQJH�DGDSWDWLRQ��7URQGKHLP�PXQLFLSDOLW\�ZDV�UHSRUWHG� WR�
IXQFWLRQ�DV�D�PHQWRU�RQ�FOLPDWH�FKDQJH�DGDSWDWLRQ�IRU�VPDOOHU�PXQLFLSDOLWLHV�LQ�WKH�UHJLRQ�RI�
Trøndelag��QRQH�RI�WKHP�KDG�DGGUHVVHG�WKH�QHHG�IRU�DGDSWLYH�PHDVXUHV�EHIRUH��
�
$OWKRXJK� WKH� FRPSHWHQFH� OHYHO� PLJKW� QRW�EH � VXIILFLHQW�� WKH� IRFXV� RQ� FOLPDWH� FKDQJH� DQG�
DGDSWDWLRQ�WR�IORRG�ULVN�ZDV�UHSRUWHG�WR�KDYH�increased dramatically�LQ�ERWK�6WDYDQJHU�DQG�
7URQGKHLP�PXQLFLSDOLWLHV���,�KDYH�ZRUNHG�KHUH�IRU����\HDUV�QRZ�DQG�LQ�WKH�SDVW���\HDUV�LW�KDV�
EHFRPH�D�JURZLQJ� IRFXV�RQ�WKHVH� LVVXHV��VDLG�RQH� UHVSRQGHQW� LQ�6WDYDQJHU��$W� WKH�VDPH�
WLPH��DQRWKHU�UHVSRQGHQW�QRWHG�WKDW�IORRG�DGDSWDWLRQ�ZDV�QRW�D�FHQWUDO�LVVXH�RQ�WKH�SODQQLQJ�
DJHQGD���,Q�PRVW�SODQV��WKLV�LV�QRW�WKH�PDLQ�IRFXV��EHFDXVH�WKHUH�DUH�PDQ\�RWKHU�WKLQJV�ZH�
QHHG�WR�WDNH�LQWR�FRQVLGHUDWLRQ�DV�ZHOO���
�
7KH� LQWHUYLHZV� DOVR� VXJJHVW� WKDW�W KHUH� KDYH� EHHQ�V RPH� internal competence-building 
initiatives� RQ� FOLPDWH� FKDQJH� DGDSWDWLRQ�� VXFK� DV� VHPLQDUV� DQG� WKHPDWLF� PHHWLQJV��
+RZHYHU�� WKHVH� KDYH� SULPDULO\� EHHQ� VLQJXODU� HYHQWV�� ,Q� DGGLWLRQ�� ERWK� 6WDYDQJHU� DQG�
7URQGKHLP�HVWDEOLVKHG�DQ�LQWHUVHFWRUDO�ZRUNLQJ�JURXS�RQ�FOLPDWH�FKDQJH�DGDSWDWLRQ��LQ�RUGHU�
WR� LPSURYH� WKH�F RPPXQLFDWLRQ� EHWZHHQ� GLIIHUHQW� GLVFLSOLQHV� DQG� WR� HQVXUH� D�PRUH� KROLVWLF�
DSSURDFK�WR�DGDSWLYH�PHDVXUHV��,QWHUYLHZ�SDUWLFLSDQWV�IURP�6WDYDQJHU�PXQLFLSDOLW\�DSSHDUHG�
WR� EH� VDWLVILHG� ZLWK� WKH� LQWHUVHFWRUDO� ZRUNLQJ� JURXS�� HVSHFLDOO\� VLQFH� LW� LQFOXGHV� QRW� RQO\�
WHFKQLFDO� VHUYLFH�XQLWV�EXW�DOVR� WKH�SODQQLQJ�DQG�EXLOGLQJ� LQVSHFWLRQ�XQLWV�� �%XW�ZH�DUH�QRW�
GRQH� \HW�� 7KHUH� LV� VWLOO� VRPH� SRWHQWLDO� IRU� LPSURYHPHQW��� RQH� SHUVRQ� VD\V�� SRLQWLQJ� WR�WKH�
QHHG� IRU� VRPH� RUJDQLVDWLRQDO� FKDQJHV� DQG�W R� VWUHQJWKHQ� WKH�P DQGDWH� RI�WKH�J URXS�� 7KH�
LQWHUVHFWRUDO� ZRUNLQJ� JURXS� LQ� 7URQGKHLP� DOVR� VKRZHG� SRWHQWLDO� IRU� LPSURYHPHQWV�� DPRQJ�
RWKHU� DVSHFWV� WR�RY HUFRPH� ODFN� RI�HQJDJHP HQW� DQG�L QVXIILFLHQW� FRPSHWHQFH� DPRQJ� WKH�
PHPEHUV���:H�QHHG�VRPH�UHVWUXFWXULQJ��RWKHUZLVH�ZH�ZLOO�QRW�PRYH�IRUZDUG���VDLG�RQH�RI�WKH�
PHPEHUV�RI� WKH�JURXS���1RW�HYHU\RQH�KDV� WKH�W LPH�� WKH\�DUH�QRW�GHGLFDWHG�DQG�FRPSHWHQW�
HQRXJK�� VDLG� DQRWKHU� UHVSRQGHQW�� /DVWO\�� ERWK�PXQLFLSDOLWLHV� DUH� DOVR�PHPEHUV� RI�YDULRXV�
FRRSHUDWLRQ�QHWZRUNV�RQ�FOLPDWH�FKDQJH�DGDSWDWLRQ� WKDW�SURYLGH�D�SODWIRUP� IRU�H[FKDQJLQJ�
H[SHULHQFHV� DQG� OHDUQLQJ� IURP� RWKHUV�� +RZHYHU�� IRU� WKH� H[FKDQJH� WR� EH� IUXLWIXO� WKH�
NQRZOHGJH� PXVW� EH�EU RXJKW� LQWR� WKH� ORFDO� DGDSWDWLRQ� SURFHVV�� �7KH� QHWZRUN� LV� PHDQW� WR�
SURYLGH� FRPSHWHQFH� DQG�L QVSLUDWLRQ�� EXW�WKL V� KDV� WR� EH� LQFOXGHG� LQ� WKH�GRF XPHQWV� EDFN�
KRPH��RWKHUZLVH�LW�PDNHV�QR�VHQVH��,W�GRHV�QRW�PDWWHU�LI�\RX�VLW�KHUH�>LQ�WKH�QHWZRUN@�JORZLQJ�
ZLWK�HQWKXVLDVP�DQG�LQWHUHVW�LI�\RX�GR�QRW�EULQJ�LW�EDFN�KRPH���VDLG�RQH�RI�WKH�UHVSRQGHQWV���
�
$V�D�UHVXOW�RI�OLPLWHG�FRPSHWHQFH�DQG�FDSDFLW\�ZLWKLQ�WKH�PXQLFLSDO�DGPLQLVWUDWLRQ��DQDO\VHV�
UHODWHG� WR�IO RRG� DGDSWDWLRQ� LQ� WKH� SODQQLQJ� SURFHVV� DUH� XVXDOO\� FRQGXFWHG� E\� external 
consultants��+RZHYHU��RQH�SODQQHU�XQGHUOLQHG�WKDW�WKHUH�DUH�QRW�PDQ\�H[SHUWV� LQ�WKLV�ILHOG�
DOVR� DPRQJ� SULYDWH� FRQVXOWDQWV�� ³7KH� DPRXQW� PLJKW� LQFUHDVH� LI� PRUH� PXQLFLSDOLWLHV� EHJLQ�
GHPDQGLQJ� WKHVH� >DQDO\VHV@´� VDLG� WKH� SODQQHU�� :KLOH� QR�IXU WKHU� DVVHVVPHQW� RI�WKH �
NQRZOHGJH�VWDWXV�DPRQJ�SULYDWH�FRQVXOWDQWV�KDV�EHHQ�FRQGXFWHG�LQ�WKLV�VWXG\��WKH�LQWHUYLHZV�
VXJJHVWHG�WKDW�WKH�FRPSHWHQFH�RQ�DGDSWDWLRQ�WR�FOLPDWH�LQGXFHG�IORRGV�LV�UDWKHU�OLPLWHG�ERWK�
LQ�WKH�SXEOLF�DQG�WKH�SULYDWH�VHFWRU���
�
7KH�W\SH�RI�PHQWLRQHG�LQIRUPDWLRQ�UHVRXUFHV�KDV�DOVR�EHHQ�REVHUYHG�WR�ODUJHO\�GHSHQG�RQ�
WKH�type of flood risk��$V�VKRZQ�LQ�)LJXUH����WKH�LQWHUYLHZ�UHIHUHQFHV�WR�GDWD�DQG�NQRZOHGJH�
SUHGRPLQDQWO\�DGGUHVV�DGDSWDWLRQ�WR�VHD�OHYHO�ULVH��ZKHUHDV�UHIHUHQFHV�WR�WRROV�DUH�VOLJKWO\�
PRUH�GLUHFWHG�WR�DGDSWDWLRQ�WR�XUEDQ�UXQRII��7ZR�K\SRWKHVHV�PLJKW�H[SODLQ�WKLV�WHQGHQF\��D��
UHOLDEOH�GDWD�RQ�XUEDQ�UXQRII�PLJKW�EH�GLIILFXOW�WR�DFTXLUH�GXH�WR�WKH�XQSU HGLFWDEOH�QDWXUH�RI�
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WKH� LQWHQVLYH� SUHFLSLWDWLRQ�� RU� E�� D� UHODWLYH� ODFN� RI� LQIRUPDWLRQ� UHVRXUFHV� RQ� VHD� OHYHO� ULVH�
ZRXOG�UHVXOW�LQ�D�KLJKHU�GHPDQG���
�
�

�
Figure 1: The recurrence of the flood types in relation to the different types of information resources in 
the interview material. 
�

3.2 Data 
$FFHVV�WR�GDWD� LV� LPSRUWDQW� LQ�FOLPDWH�FKDQJH�DGDSWDWLRQ��ERWK� IRU� LGHQWLI\LQJ�YXOQHUDELOLWLHV�
DQG�IRU�GHVLJQLQJ�VXIILFLHQW�DGDSWLYH�PHDVXUHV��Geographic data�LV�DQ�LPSRUWDQW�SDUW�RI�WKH�
LQIRUPDWLRQ�XVHG� WR�SUHGLFW�DQG�SUHYHQW� IORRG�ULVN�DQG� LV�RIWHQ�SUHVHQWHG�XQGHU� WKH� IRUP�RI�
IORRG� ULVN�PDSV��2QH�RI�WKH�N H\�FKDOOHQJHV� UHODWHG� WR�JHRJUDSKLF�GDWD�DSSHDUHG� WR�EH�WKH�
TXDOLW\�RI�WKH�GDWD�VHWV���$OO�XQLWV�WU\�WR�NHHS�XS�WR�GDWH�>«@��%XW�VRPHWLPHV�ZH�QHHG�PRUH�
SUHFLVH�DQG�PRUH�GHWDLOHG�GDWD���VDLG�RQH�UHVSRQGHQW�ZRUNLQJ�ZLWK�JHRJUDSKLF�GDWD��8VLQJ�
LQDGHTXDWH� GDWD� VHWV� LQ� IORRG� ULVN� DQDO\VHV� FDQ� UHVXOW� ERWK� LQ� WKDW� YXOQHUDEOH� VSRWV� DUH�
PLVVHG�DQG�WKDW�WKH �IORRG�ULVN�]RQHV�WKDW�UHTXLUH�DGDSWLYH�PHDVXUHV�EHFRPH�XQQHFHVVDULO\�
ODUJH��7KLV�DSSHDUHG�WR�UHSUHVHQW�D�FULWLFDO�FKDOOHQJH�IRU�PDSSLQJ�ZDWHUZD\V���,W� LV� OLNH�WKLV�
ZLWK�*,6� DQDO\VHV�� 
QRQVHQVH� LQ�� QRQVHQVH� RXW
�� $QG� WKLV� LV� DOVR� WKH�ZHDNQHVV� RI� RXU� ROG�
IORRG�ZD\�DQDO\VLV��:H�VHH�WKDW�LW�GRHV�QRW�HQWLUHO\�PDWFK�ZLWK�UHDOLW\�>���@��7KH�F XOYHUWV�DQG�
VWUHDPV�DQG�VXFK�ZHUH�QRW�VXIILFLHQWO\�PDSSHG���VDLG�DQRWKHU�HPSOR\HH�IURP�WKH�JHR�GDWD�
XQLW�� 7KH� LGHQWLILFDWLRQ� RI� VWUHDPV� IURP� Felles Kartdatabase� �).%�� KDV� EHHQ� EDVHG� RQ�
ZKHWKHU� RU� QRW�WKH�V WUHDP� LV� YLVLEOH� RQ� DQ� RUWKRSKRWR�� 7KLV� DSSURDFK� ZDV� UHSRUWHG� DV�
SUREOHPDWLF�LQ�YHJHWDWHG�DUHDV�ZKHUH�YLVLELOLW\�LV�ORZ��UHVXOWLQJ�HLWKHU�LQ�DUELWUDU\�PDSSLQJ�RU�
LQ�VWUHDP�GLVFRQWLQXLW\��
�
Laser scanning�LV�PHQWLRQHG�DV�RQH�RI�WKH�PDLQ�VROXWLRQV�IRU�DGGUHVVLQJ�WKH�SUREOHPV�ZLWK�
GDWD�UHVROXWLRQ��DFFRUGLQJ�WR�128�����������:LWK�ODVHU�VFDQQLQJ��HYHQ�LQ�DUHDV�ZLWK�VSUXFH�
IRUHVW�� WKHUH�ZLOO� EH�VRPH� ODVHU� UD\V� UHDFKLQJ� WKH�JURXQG�� VR�\RX�JHW�D�WHU UDLQ�PRGHO�DOVR�
ZKHUH�WKHUH�LV�IRUHVW���H[SODLQHG�RQH�UHVSRQGHQW�IURP�WKH�JHR�GDWD�XQLW��7KH�RQJRLQJ�QDWLRQ�
ZLGH� ODVHU� VFDQQLQJ� RI� 1RUZD\�ZDV� WKHUHIRUH� REVHUYHG� WR�EH � D�PXFK�ZHOFRPHG� LQLWLDWLYH��
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7KH�SURMHFW�EHJDQ�LQ������DQG�WHUUDLQ�PRGHOV�IRU�ODUJH�SDUWV�RI�WKH�F RXQWU\�DUH�QRZ�RSHQO\�
DYDLODEOH� RQOLQH�� �3UHYLRXVO\�� WKH� PXQLFLSDOLWLHV� KDG�WR � ILQDQFH� DQG� EX\� WKLV� VHUYLFH�
WKHPVHOYHV�� EXW�WKH�RQJRL QJ� ODVHU� VFDQQLQJ� LV� DFWXDOO\� WD[�ILQDQFHG�� PHQWLRQHG� D�
UHVSRQGHQW��+HQFH�� LQ� DGGLWLRQ� WR�LPSURYLQJ� WKH� TXDOLW\� RI�WKH�WHU UDLQ�PRGHOV�� WKH�QDWL RQDO�
ODVHU�VFDQ�LPSURYHV�WKH�DYDLODELOLW\�RI�GDWD�HVSHFLDOO\�IRU�VPDOOHU�PXQLFLSDOLWLHV�WKDW�PLJKW�QRW�
KDYH�KDG�WKH�UHVRXUFHV�WR�FRQGXFW�PDSSLQJ�SURMHFWV�RI�WKHLU�RZQ��WKXV�OD\LQJ�WKH�JURXQG�IRU�
EHWWHU�IORRG�ULVN�DQDO\VHV��
�
%HVLGHV� JHRJUDSKLFDO� GDWD�� UHVSRQGHQWV� LQ� ERWK� 6WDYDQJHU� DQG�7U RQGKHLP� PXQLFLSDOLW\�
QRWHG� WKH� LPSRUWDQFH� RI� historical data� RI� IORRG� HYHQWV�� 3DVW� IORRG� HYHQWV� ZHUH� DOVR�
GHVFULEHG� DV� WKH� PRVW� UHOLDEOH� VRXUFH� RI�GDWD�IRU � SUHGLFWLQJ� IXWXUH� IORRG� ULVNV�� �,W� LV� RXU�
VWURQJHVW�FDUG�LQ�SODQQLQJ��WKDW�ZH�SUHYHQW�>IORRG�ULVN@�EDVHG�RQ�RXU�SUHYLRXV�H[SHULHQFHV���
VDLG�DQRWKHU�UHVSRQGHQW� IURP�WKH�JHR�GDWD�XQLW� LQ�6WDYDQJHU��ZKLOH�DJUHHLQJ� WKDW�VFHQDULR�
EDVHG� SUHGLFWLRQV� RI� WKH� IXWXUH� ZHUH� DOVR� LPSRUWDQW� GHVSLWH� WKHLU� KLJK� XQFHUWDLQW\�� %RWK�
PXQLFLSDOLWLHV� KDYH� UHFRUGV� RI�SU HYLRXV� IORRG� HYHQWV�� KRZHYHU� WKH�DZ DUHQHVV� DQG� XVH� RI�
WKHVH�UHFRUGV�VHHPHG�WR�EH�OLPLWHG�LQ�VRPH�RI�WKH�DGPLQLVWUDWLYH�XQLWV��DW�WKH�VDPH�WLPH�DV�
EHLQJ� PRVWO\� SHUVRQ�GHSHQGHQW�� �,� KDYH� DW�O HDVW� QRW�E HHQ� WDXJKW�Z KHUH� WR�O RRN� IRU� VXFK�
LQIRUPDWLRQ��� UHYHDOHG�RQH�UHVSRQGHQW� IURP�WKH�ZDWHU�PDQDJHPHQW�XQLW�� �,�NQRZ�WKDW� WKRVH�
ZKR�KDYH�ZRUNHG�KHUH�IRU�D�ORQJ�WLPH�NQRZ�WKLV�E\�KHDUW��%XW�WKH�TXHVWLRQ�LV�ZKDW�KDSSHQV�
ZKHQ�WKH\�OHDYH"�6KRXOG�ZH�WKHQ�OHDUQ�LW�DOO�DJDLQ"����
�
7KH� LQWHUYLHZV�UHYHDOHG�WKDW�PDQ\�RI� WKH�DFWRUV� LQ� WKH�SODQQLQJ�SURFHVV�KDYH� OLPLWHG�RU�QR�
DZDUHQHVV� RI�WKH� validity of the data� IORRG�DGDSWDWLRQ� LV� EDVHG�RQ��� ,W� LV� D�U DWKHU� VLPSOH�
SURFHGXUH�ZKHQ�,�ORRN�LQWR�WKH�]RQLQJ�SODQV���VDLG�RQH�UHVSRQGHQW�DW�WKH�ZDWHU�PDQDJHPHQW�
XQLW���:H�MXVW�ORRN�DW�WKH�RXWSXW�RI�WKHVH�>IORRG�ULVN@�PRGHOV��%XW�WKH�TXHVWLRQ�LV��KRZ�ZHOO�GR�
WKHVH�UHVXOWV�UHSUHVHQW�UHDOLW\"�,�DFWXDOO\�GRQ
W�NQRZ�WKDW���2QO\�RQH�PXQLFLSDOLW\�DSSHDUHG�WR�
DFWLYHO\�DWWHPSW�WR�YHULI\�DQG�YDOLGDWH�GDWD�XVHG�LQ�WKH�SODQQLQJ�SURFHVVHV��7KH�YHULILFDWLRQ�RI�
GDWD�ZDV� WKHQ� SULPDULO\� EDVHG� RQ�WKH�HQJDJHP HQW� RI�RQH � SHUVRQ� DW�WKH�F RQWLQJHQF\� XQLW��
GDWD�FRXOG�WKHQ�EH�YHULILHG�YLD�WKH�XVH�RI�H[WHUQDO�FRQWDFWV��VXFK�DV�UHVHDUFK�LQVWLWXWHV�DQG�
QDWLRQDO� DJHQFLHV�� �,� KDYHQ
W� KHDUG� DERXW�DQ\ � RWKHU� >PXQLFLSDOLWLHV@� WKDW� GR�Z KDW� ,�GR � >«@�
0DQ\�MXVW�VNLS�WKLV�SDUW�DQG�KRSH�I RU�WKH�EHVW���VDLG�WKH�FRQWLQJHQF\�RIILFLDO��7KH�XQGHUO\LQJ�
SUREOHP�WR�WKH�O DFN�RI�GDWD�YHULILFDWLRQ�LV�WKH�OLPLWHG�H[SHUWLVH�ZLWKLQ�WKH�PXQLFLSDOLWLHV���,W�LV�
YHU\� VSHFLILF� NQRZOHGJH� WKDW�Z H� GRQ
W� KDYH�� 7KHUH� LV� QR�RQH � LQ� WKH�P XQLFLSDOLW\�
>DGPLQLVWUDWLRQ@�ZKR�KDV�H[SHUWLVH�RQ�ZDYH�LPSDFW�DQG�VXFK�WKLQJV��$QG�WKHQ�ZH�DUH�D�UDWKHU�
ODUJH�PXQLFLSDOLW\��VR�WKH�VPDOOHU�PXQLFLSDOLWLHV�GRQ
W�KDYH�D�FKDQFH�WR�FKHFN�WKHVH�WKLQJV���
FODLPHG�DQRWKHU�LQIRUPDQW��$V�D�UHVXOW��PDQ\�SXEOLF�RIILFLDOV�KDYH�QR�FKRLFH�EXW�WR�WUXVW�WKH�
GDWD�SURYLGHG�E\�H[WHUQDO�VRXUFHV����
�
7KH� LQDELOLW\� WR�Y HULI\� GDWD� DOVR� UHVXOWV� LQ� WKH� XVH� RI� outdated data�� �7KHUH� ZHUH� VRPH�
GLVFXVVLRQV�DERXW�ZKDW�GDWD�WKDW�ZRXOG�EH�FRUUHFW�WR�XVH�IRU�D�SODQ�ZH�ZHUH�ZRUNLQJ�RQ��<RX�
KDYH� VRPH� >GDWD@�>���@�D QG� WKHQ�WKH UH� ZDV� VRPH� ZRUN� >«@� WKDW� ZDV� PRUH� UHFHQW� EXW�QRW �
DSSURYHG�E\� WKH�PLQLVWU\���H[SODLQHG�RQH�SODQQHU�� �:H�WKRXJKW�ZH�VKRXOG�QRQHWKHOHVV�XVH�
WKRVH� WKDW� KDG� EHHQ�D SSURYHG� RQ�D�QDWL RQDO� OHYHO� >���@�HY HQ� WKRXJK�W KRVH� QXPEHUV� ZHUH�
VWDUWLQJ�WR�JHW�D�ELW�ROG���6LPLODUO\��RQH�RI�WKH�U HVSRQGHQWV�IURP�WKH�HQYLURQPHQWDO�XQLW�QRWHG�
WKDW�WKH�PXQLFLSDOLW\
V�IORRG�ULVN�PDSV��ZKLFK�ZHUH�PDGH�LQ�������ZHUH�DOUHDG\�RXWGDWHG�E\�
QHZHU�GDWD�� �,I�\RX� ORRN�DW� WKH�PDSV�RQ� WKH�PXQLFLSDOLW\
V�ZHEVLWH�\RX�ZLOO�VHH� WKH�ROG�VHD�
OHYHO�HVWLPDWH�IURP�������ZKLFK�VD\V����FP�VHD�OHYHO�ULVH�>«@��+RZHYHU��WKH�QHZ�JXLGHOLQHV�
IURP� WKH�1 RUZHJLDQ� 'LUHFWRUDWH� IRU� &LYLO� 3URWHFWLRQ� �'6%�� >Direktoratet for
Samfunnssikkerhet og Beredskap@�VD\�������FP��DQG�HYHQ�PRUH�UHFHQW�UHVHDUFK�VD\V�WKDW�
ZH�FDQ�IRUJHW�DERXW�WKHVH�VPDOO�QXPEHUV�� LW�ZLOO�EH���������FP���7KH�WLPH�ODJ�RI�DFTXLULQJ�
DQG�LQWHUQDOLVLQJ�WKH�PRVW�UHFHQW�GDWD�WKHUHIRUH�VORZV�GRZQ�WKH�DGDSWDWLRQ�SURFHVV�IXUWKHU���

3.3 Tools 
GIS software products�DUH�RQH�RI�WKH�NH\�WRROV�LQ�IORRG�DGDSWDWLRQ�DQG�DUH�XVHG�WR�FUHDWH�
IORRG� ULVN�DVVHVVPHQWV�DV�ZHOO�DV� WR�L GHQWLI\� WKH�H[ LVWLQJ�ZDWHUZD\V�DQG�FDWFKPHQW�DUHDV��
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*,6� WRROV� DUH� RIWHQ� XVHG� WR�JHQHU DWH� VWDWLF� �'� PDSV�� KRZHYHU� VHYHUDO� UHVSRQGHQWV�
PHQWLRQHG�3D-visualisations�DV�RQH�W\SH�RI�WRRO�WKDW�FRXOG�EHQHILW�IURP�IXUWKHU�H[SORUDWLRQ��
�,I�\RX�YLVXDOLVH�>IORRG�ULVN@�>���@� LQ��'�>«@�LW�EHFRPHV�XQGHUVWDQGDEOH�WR�HYHU\RQH���FODLPHG�
RQH�UHVSRQGHQW�IURP�WKH�JHR�GDWD�XQLW��
�
7R� VRPH� H[WHQW�� WKH�QHHGV� IRU� GDWD� DQG�WRRO V� LQ� WKH�DGDSWDWLRQ� SURFHVV�ZDV� REVHUYHG� WR�
WULJJHU� WKH� GHYHORSPHQW� RI� new functions in the existing simulation software�� 8VHUV
�
QHHGV�ZHUH�LQ�VRPH�FDVHV�FRPPXQLFDWHG�EDFN�WR�WKH�SU RYLGHU��ZKR�FRXOG�WKHQ�LQFRUSRUDWH�
PRUH�FXVWRPL]HG�IXQFWLRQDOLWLHV��$FFRUGLQJ�WR�RQH�UHVSRQGHQW�IURP�WKH�JHR�GDWD�XQLW��LW�ZDV�
HDVLHU� WR�LQIOXHQFH�1RUZHJLDQ�VRIWZDUH�SURYLGHUV�FRPSDUHG�WR�LQWHUQDWLRQDO�RQHV��7KLV�ZDV�
SDUWLFXODUO\�UHOHYDQW�ZKHQ�PDQ\�PXQLFLSDOLWLHV�H[SHULHQFHG�VLPLODU�SUREOHPV���,I� LW� LV�D�ODUJH�
FRPSDQ\� WKDW� LV�EDVHG� LQ�(XURSH�RU� WKH�8QLWHG�6WDWHV�� WKHQ� LW� LV� UDWKHU�GLIILFXOW� WR�KDYH�DQ�
LPSDFW��� GHVFULEHG� WKH� UHVSRQGHQW�� ZKR� DOVR� XQGHUOLQHG� WKH� LPSRUWDQFH� RI� HGXFDWLQJ�
SURYLGHUV�ZKR�ZHUH�QRW�QHFHVVDULO\�DZDUH�RI�WKH�FKDOOHQJHV�UHJDUGLQJ�IORRG�DGDSWDWLRQ��
�
Quantitative evaluations� ZHUH� DOVR�PHQWLRQHG� DV� LPSRUWDQW� IRU� EULQJLQJ� IORRG� DGDSWDWLRQ�
KLJKHU�XS�RQ� WKH�DJHQGD�� �(YHU\WKLQJ�\RX�TXDQWLI\�DQG�PHDVXUH�JHWV�SULRULWLVHG��� UHYHDOHG�
RQH� RI�WKH�Z DWHU� PDQDJHPHQW� HQJLQHHUV� LQ� 7URQGKHLP�� $OWKRXJK� ERWK�P XQLFLSDOLWLHV�
LPSOHPHQWHG� UHJXODWLRQV� DQG�JXL GHOLQHV� WR�HQKDQFH� IORRG� DGDSWDWLRQ� WKURXJK� WKH�SO DQQLQJ�
SURFHVV�� QHLWKHU� RI�WKHP� FRQGXFWHG� DQ\� HYDOXDWLRQ� RI� WKH� LPSDFW� RI� WKHVH�PHDVXUHV�� 7KH�
GHILQLWLRQ�RI�NH\�SHUIRUPDQFH�LQGLFDWRUV�LV�QHFHVVDU\�IRU�LGHQWLI\LQJ�ERWK�VXFFHVVIXO�H[DPSOHV�
DQG�SUREOHPV�DQG�ZRXOG�UHVXOW�LQ�D�PRUH�HIILFLHQW�DGDSWDWLRQ�SURFHVV��
�
Economic analyses� RI� DGDSWLYH� PHDVXUHV� DQG� IORRG� VFHQDULRV�� ZKHQ� FRPELQHG� WR�
TXDQWLWDWLYH�HYDOXDWLRQV��UHSUHVHQW�QRW�RQO\�DQ�RSSRUWXQLW\�IRU�HYDOXDWLQJ�D�VWUDWHJ\�LQ�WHUPV�
RI�ULVN�UHGXFWLRQ�DQG�LPSOHPHQWDWLRQ�UDWH��EXW�ZRXOG�DOVR�IXUWKHU�LQIRUP�GHFLVLRQ�PDNLQJ�DQG�
OHDG� WR� PRUH� HIILFLHQW� DGDSWDWLRQ�� �7UDQVIRUPLQJ� LW� LQWR� >PRQHWDU\� YDOXH@� ZLOO� DOORZ� IRU�
FRPSDULQJ�� ZKHQ� \RX� DUH� GHDOLQJ�ZLWK� FRPSOH[� LVVXHV� LQYROYLQJ� ERWK�
 DSSOHV� DQG� SHDUV
���
VDLG� RQH� UHVSRQGHQW� IURP� WKH� ZDWHU� PDQDJHPHQW� XQLW�� <HW� WKH� LQWHUHVW� LQ� FRQGXFWLQJ�
HFRQRPLF�DVVHVVPHQWV�ZDV�REVHUYHG� WR�EH�VHHPLQJO\� ORZ��$�FRVW�EHQHILW�DQDO\VLV�RI� IORRG�
GDPDJH� ZDV� GHYHORSHG� LQ� RQH�RI � WKH�P XQLFLSDOLWLHV�� D� *,6�EDVHG� DQDO\VLV� HQDEOHG� WKH�
HVWLPDWLRQ� RI� IXWXUH� FRVWV� RI�I ORRG� GDPDJH� WR�L QIUDVWUXFWXUH� DV�ZHOO� DV� SRVVLEOH� FRVWV� DQG�
EHQHILWV� IURP� DGDSWLYH� PHDVXUHV�� �7KLV� LV� D�WRRO � WKDW�DO O� PXQLFLSDOLWLHV� FRXOG� XVH� LI� \RX�
IDPLOLDULVH�\RXUVHOI�ZLWK� LW���VDLG�DQ� LQIRUPDQW� IURP�WKH�FRQWLQJHQF\�XQLW�� �,�KDYHQ
W� UHFHLYHG�
PDQ\�LQTXLULHV�DERXW�LW�VR�IDU��VR�,�VXSSRVH�WKHUH�LV�QRW�VR�PXFK�IRFXV�RQ�WKHVH�PDWWHUV���
�
2WKHU�NH\�WRROV�XVHG�LQ�WKH�SODQQLQJ�SURFHVV�WRGD\�DUH�WKH�YDULRXV�construction standards��
VXFK� DV� WKH� ORFDO�ZDWHU�PDQDJHPHQW� UHJXODWLRQ� >VA-normen@� DQG�U HJXODWLRQV� RQ� WHFKQLFDO�
UHTXLUHPHQWV� IRU�FRQVWUXFWLRQ�ZRUN� >Byggteknisk forskrift� �7(.���@��+RZHYHU��VWDQGDUGV�DUH�
LQH[LVWHQW� IRU� PRUH� VSHFLILF� VROXWLRQV� VXFK� DV� EOXH�JUHHQ� VROXWLRQV�� DOWKRXJK� WKHVH� DUH�
YLHZHG�DV�WKH�SUHIHUDEOH�DQG�PRUH�VXVWDLQDEOH�ZD\�RI�KDQGOLQJ�XUEDQ�UXQRII��&KRRVLQJ�EOXH�
JUHHQ� VROXWLRQV� WKHUHIRUH� EHFRPHV� D�U LVNLHU� LQYHVWPHQW�� VLQFH� FRQVXOWDQWV� DUH� QRW�
UHVSRQVLEOH�IRU�SRWHQWLDO�IORRG�GDPDJH�DV�ORQJ�DV�WKH\�DFW�LQ�DFFRUGDQFH�ZLWK�WKH�DSSURYHG�
SUDFWLFH� LQ� PDQ\� FDVHV� WKH� H[LVWLQJ� FRQVWUXFWLRQ� VWDQGDUGV�� %XW� ZKHQ� QR� VXFK� VWDQGDUGV�
H[LVW��e.g�� IRU�EOXH�JUHHQ�VROXWLRQV�� LW� LV�PRUH�GLIILFXOW� WR�FODLP�WKDW�VXIILFLHQW�PHDVXUHV�ZHUH�
WDNHQ�LI�GDPDJH�ZHUH�WR�RFFXU��2QH�ZDWHU�PDQDJHPHQW�HQJLQHHU�WKHUHIRUH�DVNHG�IRU�VLPLODU�
VWDQGDUGV�IRU�FRQVWUXFWLRQ�DQG�GLPHQVLRQV�DOVR�IRU�EOXH�JUHHQ�VROXWLRQV���,�WKLQN�LW�LV�HVVHQWLDO�
IRU� WKH�L PSOHPHQWDWLRQ� RI�EO XH�JUHHQ� VROXWLRQV�� &RQVXOWDQWV� DQG�GHY HORSHUV� QHHG�WR�IHHO �
FHUWDLQ�WKDW�WKH�VROXWLRQV�WKH\�LPSOHPHQW�DUH�UHDVRQDEOH��DQG�SHUKDSV�PRVW�LPSRUWDQWO\��WKDW�
WKH\�ZLOO�QRW�ULVN�JHWWLQJ�UHVSRQVLELOLW\�IRU�GDPDJH�WKDW�FRXOG�KDSSHQ�LQ�WKH�IXWXUH����
�
6HYHUDO� RI�WKH�L QWHUYLHZ� SDUWLFLSDQWV� FODLPHG� WKDW� WKH� WRROV� WKDW� DUH� DYDLODEOH� WRGD\� DUH�
JHQHUDOO\�JRRG��:KHQ�LW�FRPHV�WR�possible improvements�WKH�RSLQLRQV�DUH�PRUH�GLYHUJHQW��
2QH� LQIRUPDQW� FODLPHG� WKDW� WKHUH�ZHUH� DOUHDG\� UDWKHU�PDQ\� WRROV� DYDLODEOH�� ZKLOH� DQRWKHU�
ZDV�VXUSULVHG� WKDW�QRW�P RUH� WRROV�KDG�EHHQ�GHYHORSHG�DQG�WDNHQ� LQWR�XVH��7KH�ODWWHU�DOVR�
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QRWHG� WKDW� WKH�P DLQ� ZHDNQHVV� ZDV� WKH�TXDO LW\� RI�WKH�L QSXW�GDWD� UDWKHU� WKDQ�WKH�WRRO V�
WKHPVHOYHV��
�
6RPHWLPH�WRROV�H[LVW�EXW�DUH�QRW�XVHG�E\�WKH�PXQLFLSDOLWLHV��2QH�SRVVLEOH�H[SODQDWLRQ�WR�WKH�
limited use of tools� LV� WKH� ODFN� RI� DZDUHQHVV� DQG� FRPSHWHQFH�� 7RROER[HV� WKDW� FROOHFW�
UHOHYDQW�UHVRXUFHV�FDQ�EH�IRXQG��KRZHYHU��WKHVH�DUH�QRW�QHFHVVDULO\�FRPSOHWH�DQG�DUH�RIWHQ�
RQH� RI�P DQ\� VXFK� UHVRXUFHV� FROOHFWLRQV�� ,Q� DGGLWLRQ�� WKH� HPSOR\HHV� H[SHULHQFH� WKDW� LW� LV�
GLIILFXOW�WR�VWD\�IXOO\�XSGDWHG�RQ�GHYHORSPHQWV�LQ�WKH�ILHOG���,W�LV�D�YHU\�ODUJH�RUJDQLVDWLRQ�DQG�
PDQ\�DUHDV�RI� UHVSRQVLELOLW\�DQG�PDQ\�SHRSOH��VR� LW� LV�QRW�DOZD\V�HDV\� WR�NHHS�XSGDWH�RQ�
HYHU\WKLQJ�WKDW�LV�QHZ���DFFRUGLQJ�WR�D�SODQQHU���

3.4 Guidance material 
$� ODUJH� DPRXQW� RI�JX LGDQFH�PDWHULDO� RQ� FOLPDWH� FKDQJH�DGDSWDWLRQ� KDV� EHHQ�SXEOLVKHG� LQ�
UHFHQW� \HDUV�� $� UHYLHZ� RI����GL IIHUHQW� UHSRUWV� DQG�Z HEVLWHV� DGGUHVVLQJ� FOLPDWH� FKDQJH�
DGDSWDWLRQ�ZDV�SXEOLVKHG�E\�Klima 2050� �+DXJH�et aO���������DQG� LGHQWLILHG�VRPH�general 
trends� LQ� WKH� H[LVWLQJ� JXLGDQFH� PDWHULDO�� )LUVWO\�� LW� RIWHQ� IRFXVHV� SULPDULO\� RQ� JHQHUDO�
LQIRUPDWLRQ�DERXW�FOLPDWH�FKDQJH�� UDWKHU� WKDQ�GHWDLOHG� LQIRUPDWLRQ�DERXW� LPSOHPHQWDWLRQ�RI�
SRVVLEOH� VROXWLRQV�� 6HFRQGO\��PXFK� RI�WKH�JXL GDQFH�PDWHULDO� ODFNV� D� GHILQHG� WDUJHW� JURXS��
ZKLFK�PD\�UHGXFH�WKH�HIIHFWLYHQHVV�RI�WKH�F RPPXQLFDWLRQ��0RUHRYHU��QRQH�RI�WKH�UHYLHZHG�
JXLGDQFH�PDWHULDO�IRFXVHG�RQ�GHFLVLRQ�PDNLQJ�SURFHVVHV�DQG�FRRUGLQDWLRQ�EHWZHHQ�GLIIHUHQW�
VHFWRUV�LQ�WKH�DGDSWDWLRQ�SURFHVV��7KHVH�ILQGLQJV�ZHUH�DOVR�UHIOHFWHG�LQ�WKH�LQWHUYLHZV��
�
7KH� JXLGDQFH� PDWHULDO� WKDW�L V� DYDLODEOH� does not reflect the need� RI� WKH�XV HUV�� 2QH�
UHVSRQGHQW� GHVFULEHG� GLIILFXOWLHV� LQ� ILQGLQJ� PRUH� WHFKQLFDO� LQIRUPDWLRQ� LQ� WKH� JXLGDQFH�
PDWHULDO�� $QRWKHU� RQH� DVNHG� IRU� PRUH� H[DPSOHV� RI�K RZ� DGDSWLYH� PHDVXUHV� FRXOG� EH�
LPSOHPHQWHG� LQ� SUDFWLFH� DQG� IRU� PRUH� LQIRUPDWLRQ� DERXW� WKH� LPSOHPHQWDWLRQ� SURFHVV�� 7KH�
JXLGDQFH� PDWHULDO� ZDV� DOVR� PHQWLRQHG� WR�EH�W RR� PXFK� VLPSOLILHG�� e.g�� LQ� UHJDUG� WR�WKH�
FRPSOH[LW\� RI� WKH� LPSDFW� RI�Z DYHV� RQ�V HD� OHYHO� ULVH�� $W� WKH� VDPH� WLPH�� XVHUV� UHSRUWHG� WR�
H[SHULHQFH�GLIILFXOWLHV�ZKHQ�QDYLJDWLQJ� WKURXJK�DQ�RYHUORDG�RI� LQIRUPDWLRQ�� �,I� LW� LV� OLNH� \RX�
VD\�WKDW�WKHUH�DUH�PRUH�WKDQ����UHSRUWV�RXW�WKHUH��LW�LV�UDWKHU�REYLRXV�WKDW�LW�ZLOO�EH�GLIILFXOW�WR�
NHHS�WUDFN�RI�LW�DOO���UHIOHFWHG�RQH�SODQQHU��
�
The absence of process-related guidelines� ZDV� DOVR� FRQVLGHUHG� DV� DQ�RSSRU WXQLW\� IRU�
LPSURYHPHQW�RQ�DGDSWDWLRQ���7KHUH�VKRXOG�EH�>���@�JXLGDQFH�PDWHULDO� IRU�HDFK�SKDVH�>LQ� WKH�
SODQQLQJ�SURFHVV@���VDLG�RQH�LQIRUPDQW���7KRVH�ZKR�DUH�UHVSRQVLEOH�IRU�WKH�GLIIHUHQW�SKDVHV�
LQ�D�SURMHFW�QHHG�WR�JHW� FOHDU�JXLGHOLQHV�GHVFULELQJ�WKDW�
KHUH�\RX�VKRXOG�ZDWFK�RXW�IRU�WKLV��
DQG�FRQVXOW�WKHVH�DFWRUV�DQG�DVN�DERXW�VXFK�DQG�VXFK
��7KHQ�\RX�FDQ�VD\�WKDW�WKLV�LV�GRQH��
2.��PRYH�RQ� WR�WKH�QH [W� SKDVH�� >���@�7KHUH� LV� WRR�PXFK�GLVFXVVLRQ� DERXW� WKLV� >SURFHVV@� LQ�
JHQHUDO��REVHUYHG�DQ�LQIRUPDQW�IURP�WKH�HQYLURQPHQWDO�XQLW��
�
7KHUH�LV�DOVR�DQ�uneven focus�RQ�WKH�GLIIHUHQW�WRSLFV�FRYHUHG�LQ�WKH�JXLGDQFH�PDWHULDO��7KH�
LQWHUYLHZV�LQGLFDWHG�WKDW�WKH�DYDLODEOH�JXLGDQFH�PDWHULDO�LV�PRUH�XVHIXO�IRU�GHDOLQJ�ZLWK�XUEDQ�
UXQRII�WKDQ�LW�LV�IRU�DGGUHVVLQJ�VHD�OHYHO�ULVH��7KLV�LV�LQ�DJUHHPHQW�ZLWK�WKH�WKHPDWLF�DQDO\VLV�
SUHVHQWHG�E\�+DXJH�et al.���������ZKLFK�VKRZHG�WKDW����SHUFHQW�RI�WKH�JXLGHOLQHV�UHYLHZHG�
IRFXV�RQ�XUEDQ�UXQRII��FRPSDUHG�WR�PHUHO\���SHUFHQW�WKDW�GHDOW�ZLWK�VHD�OHYHO�ULVH��
�
7KH�RIWHQ�poorly defined target group�LV�PHQWLRQHG�DV�DQRWKHU�FKDOOHQJH�ZLWK�WKH�FXUUHQW�
JXLGDQFH�PDWHULDO���:KR�LV�LW�PDGH�IRU"�,V�LW�IRU�VRPHRQH�ZLWK�D�3K'�RU�DUH�WKH\�ZULWWHQ�IRU�
>DQ\RQH@"��DVNHG�RQH� LQIRUPDQW� IURP�WKH�HQYLURQPHQWDO�XQLW��7KH�XQFOHDU� WDUJHW�JURXS�ZDV�
DOVR�FRQVLGHUHG�WR�EH�RQH�SRVVLEOH�H[SODQDWLRQ�WR�WKH�O LPLWHG�XVDJH�RI�WKH�H[LVWLQJ�JXLGDQFH�
PDWHULDO��+RZHYHU��ZKHQ�DVNHG�DERXW�ZKR�SULPDULO\�XVHV�WKH�JXLGDQFH�PDWHULDO��WKH�JHQHUDO�
SHUFHSWLRQ�ZDV� WKDW� WKH�U HVRXUFHV�ZHUH� XVHG�� �0D\EH� WKH�HQY LURQPHQWDO� XQLW� XVHV� LW�� 7KH�
EXLOGLQJ�LQVSHFWLRQ�RIILFH�DQG�WKH�SODQQLQJ�RIILFH�SUREDEO\�DOVR�PXVW�ORRN�LQWR�WKHVH�PDWWHUV��
>���@�*XLGDQFH�PDWHULDO�RQ�FOLPDWH�FKDQJH�DGDSWDWLRQ�VKRXOG�DOVR�EH�VRPHWKLQJ�WKDW�WKH�ZDWHU�
PDQDJHPHQW�XQLW�JRHV�WKRXJK���HVWLPDWHG�RQH�SODQQHU��1HYHUWKHOHVV��PRVW�RI�WKH� LQWHUYLHZ�

637



SDUWLFLSDQWV�SULPDULO\� WDONHG�DERXW� RWKHUV�XVLQJ� WKH�JXLGDQFH�PDWHULDO��ZKLOH� WKRVH� WKDW� GLG�
XVH�LW�PDLQO\�HPSKDVL]HG�LWV�GHILFLHQFLHV��

4 Summary and conclusions 
�
7R�DQVZHU�WKH�TXHVWLRQ��ZKDW�GDWD��WRROV�DQG�JXLGDQFH�PDWHULDO�DUH�QHHGHG�WR�LPSURYH�IORRG�
DGDSWDWLRQ� LQ�PXQLFLSDO�SODQQLQJ�SURFHVVHV"�7ZHOYH� LQWHUYLHZV�ZHUH�FRQGXFWHG�ZLWK�SXEOLF�
RIILFLDOV�DW�DGPLQLVWUDWLYH�XQLWV� LQYROYHG� LQ�SODQQLQJ�SURFHVVHV� LQ�7URQGKHLP�DQG�6WDYDQJHU�
PXQLFLSDOLWLHV�LQ�1RUZD\��
�
$GDSWDWLRQ� ZDV� VKRZQ� WR� JDLQ� LPSRUWDQFH� ZLWKLQ� WKH�SO DQQLQJ� ILHOG�� PRVWO\� YLD� LQFUHDVHG�
HIIRUWV� WR�VWUHQJWKHQ�FRPSHWHQFH��+RZHYHU�� WKHUH� LV�VWLOO�D�QHHG� IRU�JUHDWHU�NQRZOHGJH�DQG�
DZDUHQHVV� RQ� DGDSWDWLRQ�� 7KH� HQJDJHPHQW� ZDV� REVHUYHG� WR� ODUJHO\� YDU\�� ERWK� DPRQJ�
LQGLYLGXDOV�DQG�GHSHQGLQJ�RQ�WKH�W \SH�RI�IORRG�ULVN�FRQFHUQHG��7KH�PDLQ�UHVXOWV�VXJJHVWHG�
WKDW�DGDSWDWLRQ�SODQQLQJ�LV�VWLOO�QRW�IXOO\�LQVWLWXWLRQDOLVHG�LQ�WKH�SODQQLQJ�SUDFWLFH�DQG�LV�JLYHQ�
DWWHQWLRQ�RQ�D�PRUH�DG�KRF�EDVLV���
�
5HVXOWV�VKRZHG�WKDW� WKHUH� LV�DQ�RQJRLQJ�DQG�VHHPLQJO\�DFFHOHUDWLQJ�SURFHVV�IRU� LPSURYLQJ�
WKH�TXDOLW\�DQG�DFFHVV�WR�GDWD�XVHG�IRU�IORRG�DGDSWDWLRQ�SODQQLQJ��<HW�WKH�PDMRU�FKDOOHQJHV�
ZHUH�REVHUYHG�WR�EH�U HODWHG�QRW� WR�WKH�GDWD� LWVHOI�EXW�UDWKHU�WR�WKH�DEL OLW\� WR�PDNH�XVH�RI� LW��
7KH� LQWHUYLHZV�XQYHLOHG�ZHDN�SRLQWV� LQ� WKH�RUJDQLVDWLRQ�RI�GDWD�DQG�W KH�FRPSHWHQFH�RI�L WV�
XVHUV��VXJJHVWLQJ�WKDW�WKHVH�FRXOG�EH�SRVVLEOH�DUHDV�IRU�LPSURYHPHQWV��
�
7KH�LQWHUYLHZV�DOVR�VXJJHVWHG�WKDW�WKHUH�LV�D�SRWHQWLDO�IRU�LPSURYHPHQWV��ERWK�UHJDUGLQJ�WKH�
XVH� RI�H[ LVWLQJ� WRROV� DQG� WKH�GHY HORSPHQW� RI� QHZ� WRROV�� 7KH�GHY HORSPHQW� RI�W RROV� IRU�
YLVXDOLVDWLRQ�� TXDQWLILFDWLRQ� DQG� VWDQGDUGLVDWLRQ� FRXOG� SURYLGH� EHWWHU� GHFLVLRQ�PDNLQJ�
VXSSRUW�� ,Q�DGGLWLRQ��RUJDQLVDWLRQDO�DQG�HGXFDWLYH�PHDVXUHV�FRXOG�SUREDEO\�HQKDQFH�XVDJH�
RI�WKH�DOUHDG\�DYDLODEOH�WRROV��
�
)LQDOO\�� WKH� LQWHUYLHZV� FRQILUPHG� WKH� SUHYLRXVO\� REVHUYHG� WUHQG�� WKH� DYDLODEOH� LQIRUPDWLRQ�
UHVRXUFHV� RQ� DGDSWDWLRQ� GR�QRW � FRUUHVSRQG� WR� WKH�L QIRUPDWLRQ� QHHGV� LQ� WKH�PXQLFLSDOLWLHV��
2QH� PHDVXUH� IRU� LPSURYLQJ� WKH�XV HIXOQHVV� RI� WKH�JXL GDQFH� PDWHULDO� ZRXOG� EH� WR� EHWWHU�
FRRUGLQDWH� WKH� FRQWHQW�ZLWK� WKH�QHHGV�DV�H[SUHVVHG�E\� WKH�XVHUV�� 7KH�XVH�RI� WKH�H[LVWLQJ�
JXLGDQFH�PDWHULDO�ZRXOG�DOVR�EHQHILW�IURP�EHWWHU�RUJDQLVDWLRQ�DQG�DZDUHQHVV�RI�WKH�H[LVWLQJ�
PDWHULDO�DQG��SHUKDSV�IRUHPRVW��D�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�UHSRUWV�DQG�GRFXPHQWV��
�
7KLV� VWXG\� LV� H[SHFWHG� WR� LQIRUP� WKH� UHVHDUFK� DJHQGD� DQG� WKXV� WR� FRQWULEXWH� WR� WKH�
GHYHORSPHQW�RI� LQIRUPDWLRQ� UHVRXUFHV� WKDW�DUH�EHWWHU�DGDSWHG� WR�WKH �SODQQLQJ�SUDFWLWLRQHUV
�
QHHGV�� ,W� LV� KRSHG� WKDW� WKLV� VWXG\� ZLOO� LQ� WKH� ORQJ�WHUP� LQFUHDVH� WKH� UHVLOLHQFH� WR� QHJDWLYH�
HIIHFWV�RI�FOLPDWH�FKDQJH����
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$GULDQR�%,6(//2��(XUDF�5HVHDUFK��,QVWLWXWH�IRU�5HQHZDEOH�(QHUJ\��,WDO\�
6LOYLD�720$6,��(XUDF�5HVHDUFK��,QVWLWXWH�IRU�5HQHZDEOH�(QHUJ\��,WDO\�

'DQLHOH�9(7725$72��(XUDF�5HVHDUFK��,QVWLWXWH�IRU�5HQHZDEOH�(QHUJ\��,WDO\�
�
1. Energy transition in Europe and in the EUSALP macro-region 
 
1.1  The European perspective 
6LQFH�������WKH�(XURSHDQ�&RPPLVVLRQ�LV�SXUVXLQJ�0HPEHU�6WDWHV�WR� LPSURYH�WKHLU�FOLPDWH�
DQG�HQHUJ\�VWUDWHJLHV�DQG� OHJLVODWLRQ� LQ�RUGHU�WR�DFKLHYH�DPELWLRXV�JRDOV��6WDUWLQJ�IURP�WKH�
SLRQHHULQJ�³���������SDFNDJH´��(XURSHDQ�&RPPLVVLRQ��������±�DLPLQJ�DW�D�����UHGXFWLRQ�LQ�
*+*�HPLVVLRQV��RQ������OHYHOV���DQ�LQFUHDVH�WR�����RI�(8�HQHUJ\�IURP�UHQHZDEOH�VRXUFHV��
DQG�D�����LPSURYHPHQW�LQ�HQHUJ\�HIILFLHQF\�E\������±�PHGLXP�DQG�ORQJ�WHUP�WDUJHWV�KDYH�
EHFRPH�HYHQ�PRUH�FKDOOHQJLQJ��
7KH�(XURSHDQ�&RPPLVVLRQ
V������(QHUJ\�5RDGPDS��(XURSHDQ�&RPPLVVLRQ��������GHILQHV�
GHYHORSPHQW�URXWHV�DQG�SULRULW\�LQYHVWPHQWV�QHHGHG�WR�IRVWHU�UHQHZDEOH�HQHUJ\�SHQHWUDWLRQ��
HQHUJ\�HIILFLHQF\�LQFUHDVH��DQG�WR�VPDUWHQ�JULG�LQIUDVWUXFWXUH���7KH�ILQDO�DLP�ZLOO�EH�UHGXFLQJ�
JUHHQKRXVH�JDV�HPLVVLRQV�E\��������E\�������GHYHORSLQJ�D�QHZ�VRFLDO�DQG�HFRQRPLF�PRGHO��
FDOOHG� ³ORZ� FDUERQ´� �$LNHQ�� �������:LWKLQ� WKLV� YLVLRQ�� VSHFLILF� DUHDV� DUH�PHQWLRQHG� DV� NH\�
SRLQWV��DV�WKH�FRQVWUXFWLRQ�VHFWRU��VWULYLQJ�IRU�WKHLU�GHFDUERQL]DWLRQ��GD�*UDoD�&DUYDOKR���������
)RU�H[DPSOH��WKH�(XURSHDQ�6WUDWHJLF�(QHUJ\�7HFKQRORJ\�3ODQ�������6(7�3ODQ���&RPPLVVLRQ�
RI�WKH�(XURSHDQ�&RPPXQLWLHV��������VXSSRUWV�WKH�RYHUUXQ�RI�WKH�³QHDUO\�]HUR�HQHUJ\�EXLOGLQJV´�
FRQFHSW� LQ� IDYRU�RI� ³SRVLWLYH�HQHUJ\�GLVWULFWV´�ZKHUH�VPDUW� LQWHUFRQQHFWHG�HIILFLHQW�EXLOGLQJV�
SURGXFH�RQ�D�\HDUO\�EDVLV�PRUH�SULPDU\�HQHUJ\�WKDQ�ZKDW�WKH\�XVH��2U�WKH�(8�³ZLQWHU�SDFNDJH´�
����� �(XURSHDQ� &RPPLVVLRQ�� ������ SURSRVLQJ� QHZ� FRQVXPHU�FHQWHUHG� HQHUJ\� UXOHV� WR�
VPRRWK�WKH�WUDQVLWLRQ�DQG�UHFRJQL]LQJ�KRZ�³ORFDO�HQHUJ\�FRPPXQLWLHV�FDQ�EH�DQ�HIILFLHQW�ZD\�
RI�PDQDJLQJ�HQHUJ\�DW�D� ORFDO� FRPPXQLW\� OHYHO� E\� FRQVXPLQJ� WKH�HOHFWULFLW\� WKH\�JHQHUDWH�
HLWKHU�GLUHFWO\�IRU�SRZHU�RU� IRU� �GLVWULFW��KHDWLQJ�DQG�FRROLQJ��ZLWK�RU�ZLWKRXW�D�FRQQHFWLRQ�WR�
GLVWULEXWLRQ�V\VWHPV´��
,Q�IDFW��WR�DFKLHYH�WKLV�VPDUW�HQHUJ\�WUDQVLWLRQ�LQ�D�IDVW�DQG�HIILFLHQW�ZD\��DQG�WR�PHWDEROL]H�
GHHS�FXOWXUDO�VRFLHWDO�FKDQJHV��D�VWURQJ� LQWHUQDWLRQDO�FRRSHUDWLRQ� LV�QHHGHG��2Q�RQH�KDQG��
VXVWDLQDEOH�HQHUJ\� VWUDWHJLHV� DQG� SURMHFWV�� OLNH� WKRVH� GHYHORSHG� VLQFH� ����� XQGHU� WKH�
IUDPHZRUN�RI�WKH�&RYHQDQW�RI�0D\RUV�LQLWLDWLYH�RU�ZLWKLQ�VSHFLILF�FDOOV�IRU�IXQGLQJ��H�J��,QWHUUHJ�
RU� +RUL]RQ� ������ DUH� VWURQJO\� HQFRXUDJHG�� 2Q� WKH� RWKHU� KDQG�� LW� LV� FUXFLDO� WKDW� WHUULWRULDO�
VWUDWHJLHV�GHDOLQJ�ZLWK�D�PRUH�JHQHUDO�FURVV�ERUGHU�FRRUGLQDWLRQ�LQFRUSRUDWH�WKLV�QHZ�HQHUJ\�
SDUDGLJP�LQWR�WKHLU�JRYHUQDQFH�V\VWHPV��2VXFK��3DZODN�DQG�6RZLĔVND�0LOHZVND����������
7KLV�LV�WKH�FRXUVH�RI�DFWLRQ�WDNHQ�E\�WKH�(86$/3��WKH�(XURSHDQ�PDFUR�UHJLRQDO�VWUDWHJ\�IRU�
WKH� $OSLQH� UHJLRQ�� 6R� IDU�� WKHUH� DUH� IRXU� PDFUR�UHJLRQDO� VWUDWHJLHV� DURXQG� (XURSH�� DQG�
(86$/3�LV�WKH�QHZHVW�RQH��LW�ZDV�ODXQFKHG�LQ������DQG�LV�JRLQJ�WR�SURYLGH�D�IUDPHZRUN�IRU�
FRRSHUDWLRQ��FRRUGLQDWLRQ�DQG�FRQVXOWDWLRQ�EHWZHHQ�DQG�ZLWKLQ�$OSLQH�VWDWHV�IDFLQJ�FRPPRQ�
FKDOOHQJHV� �'*�5HJLR�� ������� ,W� LV� D� JUHDW� RSSRUWXQLW\� IRU� VWURQJHU� UHJLRQDO� FRKHVLRQ� DQG�
FRRUGLQDWHG�LPSOHPHQWDWLRQ�RI�VHFWRUDO�SROLFLHV�DPRQJ�QHDUE\�WHUULWRULHV��LQFOXGLQJ�REYLRXVO\�
WKH�HQHUJ\�RQHV��
,Q�WKLV�UHJDUG��RXU�SDSHU�VWDUWV�WR�LQYHVWLJDWH�VRPH�FUXFLDO�SRLQWV�UHODWHG�WR�IROORZLQJ�TXHVWLRQV����
,�� +RZ�LV�WKH�(86$/3�WHUULWRU\�DGGUHVVLQJ�WKH�HQHUJ\�WUDQVLWLRQ�WKURXJK�HQHUJ\�SODQQLQJ�

LQVWUXPHQWV�DQG�VWUDWHJLHV"��
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�

,,�� $UH�QHLJKERU�WHUULWRULHV�DOUHDG\�FRRSHUDWLQJ�WR�DFKLHYH�FRKHUHQW�DQG�LQWHJUDWHG�FURVV�
ERUGHU�HQHUJ\�VWUDWHJLHV"�

7KH� SDSHU� EHJLQV� RIIHULQJ� DQ� RYHUYLHZ� RQ� WKH� (86$/3�� LWV� HQHUJ\� ILJXUHV� DQG� DPELWLRQV�
�VHFWLRQ�����7KHQ�LW�SURFHHGV�UHFDOOLQJ�WKH�PDWHULDOV�DQG�GDWD�XVHG�IRU�WKH�DQDO\VLV��VHFWLRQ�����
OHDYLQJ�WR�WKH�UHDGHU�WKH�SRVVLELOLW\�WR�H[SORUH�WKHP�PRUH�LQ�GHWDLO��)LQDOO\�� LW�SURYLGHV�VRPH�
SUHOLPLQDU\�DQVZHUV�WR�WKH�UHVHDUFK�TXHVWLRQV��VHFWLRQ����DQG�GUDZV�FRQFOXVLRQV��DOVR�GHILQLQJ�
SRVVLEOH�IXWXUH�UHVHDUFK�DUHDV��VHFWLRQ������
 
1.2  The macro-regional strategy for the Alpine region 
7KH�(86$/3�HPEUDFHV�VHYHQ�&RXQWULHV��RI�ZKLFK�ILYH�(8�0HPEHU�6WDWHV��$XVWULD��)UDQFH��
*HUPDQ\�� ,WDO\�� DQG� 6ORYHQLD�� DQG� WZR� QRQ�(8� FRXQWULHV� �/LHFKWHQVWHLQ� DQG� 6ZLW]HUODQG��
GLVWULEXWHG� DURXQG� WKH� $OSV�� D� ������ NLORPHWHUV� ORQJ� PRXQWDLQ� FKDLQ�� $XVWULD�� 6ORYHQLD��
/LHFKWHQVWHLQ��DQG�6ZLW]HUODQG�DUH�HQWLUHO\�LQFOXGHG�LQ�WKH�(86$/3��ZKLOH�UHPDLQLQJ�FRXQWULHV�
RQO\�SDUWLFLSDWH�ZLWK�VRPH�WHUULWRULHV��)LJXUH���VKRZV�WKH�ORFDWLRQ�RI�WKH�(86$/3�UHJLRQ�ZLWKLQ�
(XURSH�DQG�KLJKOLJKWV�WKH����WHUULWRULDO�HQWLWLHV�WKDW�LW�HPEUDFHV��KDOI�RI�WKHP�DUH�6ZLVV�FDQWRQV��
ZKRVH�ERUGHUV�DUH�QRW�GUDZQ�LQ�WKH�PDS�����

�
/RRNLQJ�DW�WKH�PDS�LW�LV�FOHDU�KRZ�(86$/3�QRW�RQO\�GHDOV�ZLWK�VSDUVHO\�SRSXODWHG�PRXQWDLQ�
DUHDV��,W�LQFOXGHV�DOVR�IODWODQGV��ZKHUH�ODUJH�PHWURSROLWDQ�DUHDV�DUH�ORFDWHG��DQG�HYHQ�FRDVWDO�
UHJLRQV��,Q�WRWDO�LW�FRYHUV�QHDU�����RI�WKH�(8�VXUIDFH��PRUH�WKDQ���������NP����HQFRPSDVVHV�
����RI�WKH�SRSXODWLRQ��DERXW����PLOOLRQ�RI�(8�FLWL]HQV�DQG���PLOOLRQ�RI�QRQ�(8���DQG�JHQHUDWHV�
WKH�HTXLYDOHQW�RI�WKH������������WULOOLRQ�¼��RI�WKH�*'3�RI�WKH�(8��7RPDVL�HW�DO����������,Q�IDFW��
WKH�(86$/3�PRWWR�VD\V�³PRXQWDLQV�DQG�SODLQV�DGGUHVVLQJ�WRJHWKHU�FRPPRQ�FKDOOHQJHV�DQG�
RSSRUWXQLWLHV´L��7KHUHIRUH��VSDWLDO�VRFLR�HFRQRPLF�KHWHURJHQHLW\�PDWWHUV�LQ�WKH�(86$/3�DQG�LW�
PXVW�EH�FDUHIXOO\�FRQVLGHUHG�E\�LWV�JRYHUQDQFH�ERDUG�LQ�WKH�GHYHORSPHQW�RI�DFWLRQV�ZLWKLQ�WKH�
WKUHH� WKHPDWLF� SROLF\� DUHDV� �HFRQRPLF� JURZWK� DQG� LQQRYDWLRQ�� PRELOLW\� DQG� FRQQHFWLYLW\��
HQYLURQPHQW�DQG�HQHUJ\��DQG�LQ�WKH�FURVV�FXWWLQJ�RQH��JRYHUQDQFH����

Figure 1: EUSALP territory overview by countries. Source: Eurac Research.  
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,Q�SDUWLFXODU��WKHUH�DUH�QLQH�$FWLRQ�*URXSV��$*��LQ�FKDUJH�WR�WUDQVODWH�WKH�LGHQWLILHG�LVVXHV�DQG�
SRWHQWLDOV�LQWR�FRQFUHWH�DFWLRQV�DQG�PRUH�VSHFLILFDOO\�WKH�$*��KDV�WKH�PLVVLRQ�WR�³PDNH�WKH�
(86$/3� WHUULWRU\� D�PRGHO� UHJLRQ� IRU� HQHUJ\� HIILFLHQF\� DQG� UHQHZDEOH� HQHUJ\´� �'*�5HJLR��
�������
7KH�$*��KDV�VRPH�VSHFLILF�REMHFWLYHV��QDPHO\���
,�� VHWWLQJ�XS�DQ�$OSLQH�HQHUJ\�HIILFLHQF\�FOXVWHU��7KLV�FOXVWHU�VKRXOG�VHUYH�DV�D�IRUXP�IRU�

FRRSHUDWLRQ�DQG�LQQRYDWLRQ��EULQJ�WHFKQLFDO�VROXWLRQV�IRU�WKH�VSHFLILF�HQHUJ\�QHHGV�RI�
WKH�$OSLQH�5HJLRQ��DQG�GHYHORS�HQHUJ\�HIILFLHQF\�SURFHVVHV�DQG�SURGXFWV�SDUWLFXODUO\�
DGDSWHG�WR�WKH�$OSLQH�5HJLRQ��HVSHFLDOO\�LQ�WKH�KRXVLQJ�DQG�PRELOLW\�VHFWRUV���

,,�� JUHHQLQJ�WKH�$OSLQH�LQIUDVWUXFWXUH��IRFXVLQJ�RQ�HQHUJ\�HIILFLHQF\�LQ�WKH�EXLOGLQJ�VHFWRU�
DQG�SURPRWH�KDUPRQL]HG��DIIRUGDEOH�DQG�RSHUDWLRQDO�DVVHVVPHQW�WRROV�WR�EH�XVHG�E\�
SXEOLF�DXWKRULWLHV�LQ�RUGHU�WR�ERRVW�VXVWDLQDEOH�DQG�ORZ�FDUERQ�EXLOGLQJV�LQ�WKH�$OSLQH�
5HJLRQ��

,,,�� VHWWLQJ� XS� DQ�$OSLQH� UHQHZDEOH� HQHUJ\� FOXVWHU�ZKLOH� WDNLQJ� LQWR� DFFRXQW�HFRORJLFDO��
HFRQRPLFDO�DQG�ODQG�XVH�LVVXHV�DQG�FRQVLGHULQJ�VRFLHWDO�WUDGH�RIIV��

,9�� VXSSRUW�HQHUJ\�PDQDJHPHQW�V\VWHPV�LQ�WKH�$OSLQH�5HJLRQ�E\�GHYHORSLQJ��VKDULQJ�DQG�
LQVWDOOLQJ�HQHUJ\�HIILFLHQF\�DQG�GHFHQWUDOL]HG�PRQLWRULQJ�V\VWHPV�DW�WKH�ORFDO�OHYHO�DQG�
E\�SURPRWLQJ�UHJLRQDO�HQHUJ\�PRQLWRULQJ��

9�� VXSSRUW� D� EHWWHU� XVH� RI� ORFDO� UHVRXUFHV� DQG� LQFUHDVH� HQHUJ\� VHOI�VXIILFLHQF\� ZKLOH�
UHGXFLQJ�LPSDFWV�RQ�FOLPDWH�DQG�WKH�HQYLURQPHQW��

&XUUHQW�HQHUJ\�FRQVXPSWLRQ�LQ�WKH�(86$/3�DPRXQWV�WR�VRPH�������7:K�\HDU��2Q�DYHUDJH��
HDFK�(86$/3�LQKDELWDQW�KDV�D�SHU�FDSLWD�FRQVXPSWLRQ�RI����0:K�\HDU��ZKLFK�LV�VOLJKWO\�DERYH�
WKH�(8����DYHUDJH�����0:K�\HDU���7KH�VKDUH�RI�UHQHZDEOH�HQHUJ\�VRXUFHV��5(6��LQ�KHDWLQJ�
QHHGV�LQ�WKH�(86$/3�WHUULWRU\�URXQGV������VOLJKWO\�EHWWHU�WKDQ�(8�DYHUDJH��PRVWO\�WKDQNV�WR�
ELRPDVV��2Q�WKH�FRQWUDU\�� WKH�VKDUH�RI�5(6�LQ�WKH�HOHFWULFLW\�JHQHUDWLRQ�LV�TXLWH�KLJK������
DJDLQVW�(8�DYHUDJH�������HVSHFLDOO\�GXH�WR�D�VWURQJ�DQG�ZHOO�URRWHG�K\GURSRZHU�SURGXFWLRQ�
LQ�WKH�FRUH�$OSLQH�WHUULWRU\��7RPDVL�HW�DO����������7KXV��WKHUH�LV�URRP�IRU�LPSURYHPHQW�LQ�VHYHUDO�
DUHDV��LQ�RUGHU�WR�EHFRPH�DQ�³H[HPSODU\�WHUULWRU\´�LQ�HQHUJ\�HIILFLHQF\�DQG�VKDUH�RI�UHQHZDEOH�
HQHUJ\�VRXUFHV��
�
2. Research materials and sources 
,W�LV�FOHDU�WKDW�WR�DFKLHYH�WKH�DERYH�PHQWLRQHG�HQHUJ\�UHODWHG�REMHFWLYHV�LW�LV�IXQGDPHQWDO�WR�
JDLQ�NQRZOHGJH�RI�WKH�VWDWXV�TXR�RI�(86$/3�HQHUJ\�EDODQFHV��HQHUJ\�VWUDWHJLHV��WDUJHWV��DQG�
H[SHFWDWLRQV�H[SUHVVHG�E\�WKH�GLIIHUHQW�WHUULWRULHV��7R�GHILQH�WKH�RYHUDOO�SLFWXUH�DQG�WR�EHWWHU�
XQGHUVWDQG�SHFXOLDULWLHV��WKH�$*��GHYHORSHG�LQ������DQ�RQOLQH�HQHUJ\�VXUYH\��5HVXOWV�RI�WKLV�
VXUYH\�KDYH�EHHQ�VXPPDULVHG�LQWR�WKH�³(86$/3�(QHUJ\�6XUYH\�5HSRUW�����´��%LVHOOR�HW�DO���
������� ,QWHJUDWHG�E\�IXUWKHU�GHVN�UHVHDUFK��WKH\�DUH�WKH�EDVLV�RI� WKLV�SDSHU�DQG�KDYH�EHHQ�
XVHG� PDLQO\� WR� DQVZHU� WKH� ILUVW� TXHVWLRQ�� 7KH� VHFRQG� SRLQW� KDV� EHHQ� DGGUHVVHG� E\�
LQYHVWLJDWLQJ�RQH�IXQGDPHQWDO�LQWHUQDWLRQDO�FRRSHUDWLRQ�SURJUDPPH�LQ�WKH�$OSV��WKH�,QWHUUHJ�
$OSLQH� 6SDFH� SURJUDPPH�� 7KLV� SURJUDPPH� LV� ILQDQFHG� WKURXJK� WKH� (XURSHDQ� 5HJLRQDO�
'HYHORSPHQW�)XQG��(5')��DV�ZHOO�DV�WKURXJK�QDWLRQDO�SXEOLF�DQG�SULYDWH�FR�IXQGLQJ�RI�WKH�
3DUWQHU�6WDWHV�� ,Q�WKH�FXUUHQW�SURJUDPPLQJ�SHULRG������±������ WKH�SURJUDPPH�LV� LQYHVWLQJ�
¼����PLOOLRQ�LQ�SURMHFWV�WKURXJK�ZKLFK�NH\�DFWRUV�GHYHORS�VKDUHG�VROXWLRQV�IRU�SUHYDOHQW�$OSLQH�
LVVXHV��ZZZ�DOSLQH�VSDFH�HX���7KHVH�SURMHFWV�KDYH�RQ�DYHUDJH�����(8�FR�ILQDQFLQJ�UDWH��
�
�
�
�
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3. Main findings

3.1  Energy strategies and planning instruments of the Alpine territories 
,Q�RUGHU�WR�VKHG�OLJKW�RQ�WKH�FXUUHQW�HQHUJ\�VWUDWHJLHV�ZLWKLQ�WKH�(86$/3��GDWD�DERXW�H[LVWLQJ�
HQHUJ\�WUDQVLWLRQ�YLVLRQV�DQG�WKHLU� LPSOHPHQWDWLRQ�KDV�EHHQ�UHWULHYHG�WKURXJK�WKH�³(86$/3�
(QHUJ\�6XUYH\�����´��'DWD�HQWHUHG�E\�WKH�UHVSRQGHQWV�KDV�EHHQ�FKHFNHG�DQG�LQWHJUDWHG�E\�
GHVN� UHVHDUFK� ZKHQ� PLVVLQJ� RU� LQFRPSOHWH�� $LPLQJ� WR� GUDZ� D� EURDGHU� FRQWH[W� RI� HQHUJ\�
SODQQLQJ��QDWLRQDO�DQG�(XURSHDQ�HQHUJ\�SODQV�DQG�VWUDWHJLHV�KDYH�EHHQ�DGGHG�WR�ORFDO�HQHUJ\�
WUDQVLWLRQ�SODQQLQJ�LQVWUXPHQWV��7KH�ILQDO�OLVW�FRQVLVWV�RI�����GRFXPHQWV�WKDW�FDQ�EH�FODVVLILHG�
DV�HQHUJ\�ODZV��SURJUDPPLQJ�GRFXPHQWV��DQG�SODQQLQJ�RSHUDWLRQDO�LQVWUXPHQWV��$PRQJ�WKHP�
WKH�EURDG�PDMRULW\�DGGUHVVHV�HQHUJ\�WUDQVLWLRQ�LQ�JHQHUDO�����IRFXV�RQ�WKH�H[SDQVLRQ�RI�5(6��
WKUHH�RQ�HQHUJ\�HIILFLHQF\�DQG�WZR�RQ�DLU�HPLVVLRQV��(DFK�ORFDO��QDWLRQDO�DQG�VXSUDQDWLRQDO�
HQHUJ\�VWUDWHJ\�DQG�SODQQLQJ�LQVWUXPHQW�KDV�EHHQ�WKHQ�IXUWKHU�FKDUDFWHUL]HG�E\�LWV�SXEOLFDWLRQ�
\HDU� DQG� ILQDOO\� FRPSDUHG�� )LJXUH� �� GHSLFWV� DQ� RYHUYLHZ� RI� UHFHQW� HQHUJ\� VWUDWHJLHV� DQG�
SODQQLQJ�LQVWUXPHQWV�GHYHORSHG�ZLWKLQ�WKH�(86$/3�DUHD��DQG�FRPSDUHV�ORFDO�LQVWUXPHQWV�WR�
QDWLRQDO�RQHV��ZKLOH�7DEOH���V\QWKHVL]HV�WKH�VWHSV�RI�GHYHORSPHQW�RI�WKH�(XURSHDQ�HQHUJ\�
VWUDWHJ\�IRU�WKH�PHGLXP�DV�ZHOO�DV�WKH�ORQJ�WHUP����
$V�SUHGLFWDEOH��WKH�SODQQLQJ�RI�HQHUJ\�WUDQVLWLRQ�LQ�WKH�(XURSHDQ�PHPEHU�VWDWHV�IROORZV�WKH�
DGRSWLRQ�RI�WKH�(XURSHDQ�HQHUJ\�VWUDWHJLHV��,Q�IDFW��$XVWULD��*HUPDQ\�DQG�,WDO\�SXEOLVKHG�WKHLU�
ILUVW�HQHUJ\�VWUDWHJLHV�EHWZHHQ������DQG�������0RUHRYHU��HYHQ�LI�6ORYHQLD�QHYHU�VXFFHHGHG�
LQ�UHOHDVLQJ�WKH�QHZ�1DWLRQDO�(QHUJ\�SURJUDP��ZKLFK�VKRXOG�UHSODFH�WKH�ROG�RQH�� LW�DGRSWHG�
PDQLIROG�VHFWRUDO�DFWLRQ�SODQV�LQ�WKH�ODVW�GHFDGH��0LQLVWU\�RI�,QIUDVWUXFWXUH���������0RUHRYHU��
D�QHZ�UHJXODWRU\�LPSXOVH�LV�WDNLQJ�SODFH��DV�$XVWULD��*HUPDQ\��DQG�,WDO\�SXEOLVKHG�QHZ�HQHUJ\�
SODQV�YHU\�UHFHQWO\��������������/LHFKWHQVWHLQ��HYHQ�LI�QRW�DQ�(8�PHPEHU�6WDWH��DGRSWHG�LWV�
PHGLXP�WHUP�HQHUJ\�VWUDWHJ\�LQ�������DQG�UHFHQWO\�PRQLWRUHG�WKH�VWDWH�RI�LWV�LPSOHPHQWDWLRQ���
$�VLPLODU�WUHQG�DOVR�FKDUDFWHUL]HV�WKH�HQHUJ\�VWUDWHJLHV�RI�WKH�(86$/3�WHUULWRULHV�EHORQJLQJ�WR�
(8�PHPEHU�VWDWHV��H[FHSW�IRU�)UDQFH��,Q�IDFW��WKH\�JHQHUDOO\�GHYHORSHG�ORFDO�HQHUJ\�WUDQVLWLRQ�
SURJUDPV�DQG�SODQQLQJ�LQVWUXPHQWV�DIWHU�WKH�HQWU\�LQWR�IRUFH�RI�QDWLRQDO�UHJXODWLRQ���
2Q� WKH� RWKHU� KDQG�� 6ZLW]HUODQG� VKRZV� DQ� RSSRVLWH� WUHQG�� WKH�PDMRULW\� RI� FDQWRQDO� HQHUJ\�
VWUDWHJLHV�DUH�SULRU�WR�WKH�IHGHUDO�HQHUJ\�VWUDWHJ\��ZKLFK�VHWV�HQHUJ\�WUDQVLWLRQ�REMHFWLYHV�DQG�
SULQFLSOHV�WR�EH�UHDFKHG�E\�������7KH�6ZLVV�IHGHUDO�HQHUJ\�VWUDWHJ\�LV�FKDUDFWHUL]HG�E\�WKH�
QHHG�IRU�SURJUHVVLYH�ZLWKGUDZDO�IURP�QXFOHDU�HQHUJ\�SURGXFWLRQ��*HUPDQ\�WRR�KDV�GHYHORSHG�
LWV�HQHUJ\�VWUDWHJ\��ZKLFK�VWUHVVHV�WKH�XUJHQF\�WR�GHILQH�D�QXFOHDU�HQHUJ\�H[LW��IROORZLQJ�WKH�
GUDPDWLF�HYHQWV�RI�)XNXVKLPD�LQ�������(YHQ�LI�D�IHZ�ORFDO�HQHUJ\�VWUDWHJLHV�RI�6ZLVV�FDQWRQV�
VWDWH�WKH�ZLOOLQJQHVV�RI�GHFUHDVLQJ�DQG�XOWLPDWHO\�VWRS�HOHFWULFLW\�SURGXFWLRQ�IURP�QXFOHDU�SODQWV�
LQ� WKH� QH[W� IXWXUH� �H�J��6FKDIIKDXVHQ�DQG�7KXUJDX��� WKH�PDMRULW\� RI� FDQWRQV� UHOHDVHG� WKHLU�
HQHUJ\�VWUDWHJLHV�EHIRUH�������DQG�KDYH�QRW�UHQHZHG�WKHP�PRUH�UHFHQWO\���

Year Strategic document / Initiative Focus 

�
(XURSHDQ�
8QLRQ�

����� &RYHQDQW�RI�0D\RUV� &OLPDWH�XUEDQ�WDUJHW�

����� (QHUJ\�������$�VWUDWHJ\�IRU�FRPSHWLWLYH��VXVWDLQDEOH�DQG�VHFXUH�HQHUJ\� &OLPDWH�HQHUJ\�WDUJHWV�

����� (QHUJ\�5RDGPDS������ &OLPDWH�HQHUJ\�WDUJHWV�

����� �����(QHUJ\�6WUDWHJ\� &OLPDWH�HQHUJ\�WDUJHWV�

����� &RYHQDQW�RI�0D\RUV�IRU�&OLPDWH�	�(QHUJ\� &OLPDWH�HQHUJ\�XUEDQ�
WDUJHWV�

����� &OHDQ�(QHUJ\�IRU�DOO�(XURSHDQV� (QHUJ\�0HDVXUHV�

� Table 1: Main strategic documents and Initiatives for the energy transition in the EU. 
Source: Eurac Research.  
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Figure 2: Energy strategies and planning instruments of EUSALP local territories and national states. 
Data source: EUSALP Energy Survey 2017 and Eurac Research elaborations. 
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3.2 EUSALP energy targets ± increasing RES in the medium term
,QFUHDVLQJ�WKH�VKDUH�RI�5(6�LQ�JURVV�ILQDO�HQHUJ\�FRQVXPSWLRQ�LV�RQH�RI�WKH�WKUHH�IXQGDPHQWDO�
REMHFWLYHV� IRU�FOLPDWH�DQG�VXVWDLQDEOH�HQHUJ\� LGHQWLILHG�E\� WKH�(8� �(XURSHDQ�&RPPLVVLRQ��
�������7KH�RWKHU�WZR�FRQFHUQ�WKH�UHGXFWLRQ�RI�JUHHQKRXVH�JDV�HPLVVLRQV�DQG�WKH�VDYLQJV�LQ�
SULPDU\�HQHUJ\�FRQVXPSWLRQ��6LPLODUO\��LQ�WKHLU�HQHUJ\�VWUDWHJLHV��WKH�(86$/3�WHUULWRULHV�VHW�
WKH�JRDOV�DQG�FRPPLW� WKHPVHOYHV� WR�UHDFK�WKHP�ZLWKLQ�D�FHUWDLQ� WDUJHW�\HDU��GHILQHG� LQ�WKH�
PHGLXP�RU�ORQJ�WHUP��$OWKRXJK�WKH�PDMRULW\�FRQVLGHUV�WKH������DV�PHGLXP�WHUP�WDUJHW�\HDU��D�
IHZ�FRPPLW�WR�UHDFK�WKHP�ZLWKLQ�WKH������DQG�VRPH�RWKHUV�WKH�������+HUH�WKH�PHGLXP�WHUP�
WDUJHWV�RI�VKDUH�RI�5(6�KDYH�EHHQ�FRQVLGHUHG��GDWD�DERXW�VXFK�JRDOV�KDV�EHHQ�UHWULHYHG�YLD�
WKH�³(86$/3�(QHUJ\�6XUYH\�����´�DQG�LI�PLVVLQJ�LW�ZDV�LQWHJUDWHG�E\�IXUWKHU�GHVN�UHVHDUFK��
6ZLW]HUODQG�KDV�EHHQ�WUHDWHG�DV�D�ZKROH�GXH�WR�JHQHUDOL]HG�ODFN�RI�GDWD�DERXW�WKH�FDQWRQDO�
PHGLXP�WHUP�WDUJHWV�RI�UHQHZDEOH�HQHUJ\�SHQHWUDWLRQ�LQ�WKH�HQHUJ\�PL[���

7KH� VSDWLDO� DQDO\VLV� RI� WKH� GDWD� DERXW� WKH� WDUJHWV� UHWXUQV� D� KHWHURJHQHRXV� SLFWXUH� RI� WKH�
(86$/3� DUHD�� LQ� JHQHUDO�� PRUH� H[WHQGHG� DQG� LQGXVWULDOL]HG� WHUULWRULHV� VKRZ� ORZHU� 5(6�
WDUJHWV��ZKLOH�WKH�FRUH�DOSLQH�DQG�OHVV�GHQVHO\�LQKDELWHG�UHJLRQV�VHHP�WR�EH�PRUH�DPELWLRXV�
LQ�VHWWLQJ� WKHLU�PHGLXP� WHUP� WDUJHWV��DV� ILJXUHV� LQ�7DEOH���GHPRQVWUDWH�� ,Q� WKH�VSHFLILF��DV�
)LJXUH���VKRZV��WKRVH�(86$/3�WHUULWRULHV�WKDW�DUH�PRUH�SHULSKHUDO�VHW�HQHUJ\�WDUJHWV�EHORZ�
WKH� ����� DV�ZHOO� DV� /LHFKWHQVWHLQ� WKDW�� DOWKRXJK� QRW� EHLQJ� DQ�(8�PHPEHU� VWDWH�� DSSHDUV�
DOLJQHG�ZLWK�WKH�(XURSHDQ�HQHUJ\�WDUJHWV��2Q�WKH�RWKHU�KDQG��6ORYHQLD�FRPPLWWHG�WR�JR�VOLJKWO\�
EH\RQG�WKH�HQHUJ\�REMHFWLYHV�VHW�E\�WKH�(XURSHDQ�&RPPLVVLRQ��DV�ZHOO�DV�6ZLW]HUODQG��HYHQ�
LI�WKLV�ODWWHU�LV�QRW�D�(8�PHPEHU�VWDWH��7KH�$XVWULDQ�UHJLRQV��DW�OHDVW�WKRVH�SURYLGLQJ�GDWD��DUH�
PRUH�DPELWLRXV��LQ�IDFW��WKH\�VWULYH�WR�FRYHU�XS�WR�WKH�����RI�WKHLU�HQHUJ\�FRQVXPSWLRQ�ZLWK�
5(6��7ZR� ,WDOLDQ� FRUH�DOSLQH� SURYLQFHV� LQWHQG� WR�SHUIRUP�HYHQ�EHWWHU� LQ� WKH�PHGLXP� WHUP��
QDPHO\�6RXWK�7\URO�DQG�9DOOH�G¶$RVWD��)LQDOO\�� WKH�$XVWULDQ� UHJLRQ�RI�&DULQWKLD�VWDQGV�RXW��
DLPLQJ�WR�IXOILOO�LWV�HQHUJ\�WUDQVLWLRQ�E\���������

�

Figure 3: Share of RES in the medium term targets set by the EUSALP territories. 
Source: EUSALP Energy Survey 2017 and Eurac Research elaborations.  
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� Population % EUSALP Surface % EUSALP 

*URXS��������������������� ����������� ���� �������� ����

*URXS����������������������� ����������� ���� �������� ����

*URXS���������������������������������� ���������� ��� ������� ����

*URXS����������������������� �������� ��� ������� ���

*URXS������������������������ �������� ��� ������ ���

1$�� ���������� ��� ������� ���

�
�
3.3 Energy cooperation within neighbor territories in the Alps 
%RWK�WKH�PDQDJHPHQW�ERGLHV�RI�(86$/3�DQG�,QWHUUHJ�$OSLQH�6SDFH��$6��SURJUDPPH�IRVWHU�
V\QHUJ\�EHWZHHQ�WKH�(86$/3�$*V�DQG�WKH�,QWHUUHJ�$OSLQH�6SDFH�SURMHFWV��$6�SURMHFWV�GLUHFWO\�
FRQWULEXWH� WR� WKH� LPSOHPHQWDWLRQ� RI� WKH� PDFUR� UHJLRQDO� VWUDWHJ\� EHFDXVH� WKH� PDMRULW\� RI�
WHUULWRULHV�HOLJLEOH�IRU�IXQGLQJ�DUH�ZLWKLQ�LWV�ERUGHUV��$V�VKRZQ�LQ�)LJXUH���WKH�FRUH�$OSLQH�DUHD�
LV�DOVR�LQWHUHVWHG�E\�WKH�$OSLQH�&RQYHQWLRQ��ZKLFK�LV�DQ�LQWHUQDWLRQDO�WUHDW\�EHWZHHQ�WKH�$OSLQH�
&RXQWULHV��$XVWULD��)UDQFH��*HUPDQ\��,WDO\��/LHFKWHQVWHLQ��0RQDFR��6ORYHQLD�DQG�6ZLW]HUODQG��
DV�ZHOO�DV�WKH�(8��IRU�WKH�VXVWDLQDEOH�GHYHORSPHQW�DQG�SURWHFWLRQ�RI�WKH�$OSVLL���

$V�7DEOH���UHSRUWV��FXUUHQWO\�WKHUH�DUH�WHQ�DSSURYHG�SURMHFWV�LQ�WKH�SHULRG�����������XQGHU�
WKH�SULRULW\�D[LV� ³/RZ�&DUERQ�$OSLQH�6SDFH´��VHYHQ�DGGUHVVLQJ� WKH�VSHFLILF�REMHFWLYH� ���� WR�
HVWDEOLVK� WUDQVQDWLRQDOO\� LQWHJUDWHG� ORZ�FDUERQ�SROLF\� LQVWUXPHQWV��DQG� WKRVH� UHPDLQLQJ� WKH�
VSHFLILF�REMHFWLYH�����WR� LQFUHDVH�RSWLRQV�IRU� ORZ�FDUERQ�PRELOLW\�DQG�WUDQVSRUWLLL��7KH�RYHUDOO�
EXGJHW�DOORFDWHG�IRU�FRRSHUDWLRQ�SURMHFWV�XQGHU�WKHVH�WRSLFV�WRXFKHV�¼���PLOOLRQ�DQG�SURMHFWV�
DUH�ZRUNLQJ�LQ�FORVH�FRRSHUDWLRQ�ZLWK�YDULRXV�(86$/3�$*V��
�
�
�

Figure 4: Overlapping perimeters of EU Alpine Space Interreg programme (red), EUSALP 
macroregional strategy (blue) and Alpine Convention international treaty (green). 

Table 2: Comparison of EUSALP territories grouped classes of share of RES targets in terms of 
population and surface (km2). Data source: EUROSTAT and Eurac Research elaborations.  
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Project 
acronym  Map Key Project                                          

name  
AS 
Specific 
Objective 

N° of 
Partners 

EUSALP 
AGs Project budget 

CaSCo  � &DUERQ�6PDUW�&RPPXQLWLHV��������������������� ��� ������ ¼������������

CESBA Alps  �
&(6%$�$OSLQH�6SDFH�±�
6XVWDLQDEOH�WHUULWRULHV� �� ��� �� ¼������������

GREENCYCLE  �

,QWURGXFLQJ�FLUFXODU�HFRQRP\�
V\VWHP�WR�$OSLQH�6SDFH�WR�
DFKLHYH�ORZ�FDUERQ�WDUJHWV�

�� �� ��±���±���� ¼������������

GRETA  �
1HDU�VXUIDFH�*HRWKHUPDO�
5HVRXUFHV�LQ�WKH�7HUULWRU\�RI�
WKH�$OSLQH�6SDFH�

�� ��� �� ¼������������

IMEAS  �
,QWHJUDWHG�DQG�0XOWL�OHYHO�
(QHUJ\�PRGHOV�IRU�WKH�$OSLQH�
6SDFH�

�� ��� �� ¼������������

PEACE_Alps  �
3RROLQJ�(QHUJ\�$&WLRQ�SODQV�
DQG�(QKDQFLQJ�WKHLU�
LPSOHPHQWDWLRQ�LQ�WKH�$OSV�

�� ��� �� ¼������������

THE4BEES �

7UDQVQDWLRQDO�+ROLVWLF�
(FRV\VWHP���%HWWHU�(QHUJ\�
(IILFLHQF\�WKURXJK�6RFLDO�
LQQRYDWLRQ�

�� ��� �� ¼������������

AlpInnoCT  �
$OSLQH�,QQRYDWLRQ�IRU�&RPELQHG�
7UDQVSRUW� �� ��� �� ¼������������

ASTUS  �
$OSLQH�6PDUW�7UDQVSRUW�DQG�
8UEDQLVP�6WUDWHJLHV� �� ��� �� ¼������������

e-MOTICON  �

H�02ELOLW\�7UDQVQDWLRQDO�
VWUDWHJ\�IRU�DQ�,QWHURSHUDEOH�
&2PPXQLW\�DQG�1HWZRUNLQJ�LQ�
WKH�$OSLQH�6SDFH�

�� ��� ������ ¼������������

 � � � � � ¼�������������

Table 3: Co-IXQGHG�$6�SURMHFWV�XQGHU�WKH�³/RZ�&DUERQ´�SULRULW\�D[LV�LQ�WKH�SHULRG�����-2020.  
Data source: Alpine Space project database and Eurac Research elaborations. 

7KH�RYHUDOO�QXPEHU�RI�LQYROYHG�OHJDO�HQWLWLHV�LV�����ORZHU�WKDQ�WKH�DOJHEUDLF�VXP�RI�FRQVRUWLXP�
PHPEHUV��EHFDXVH�WKH�PDMRULW\�RI�WKHP�RQO\�SDUWLFLSDWHV�LQ�RQH�SURMHFW��EXW�D�IHZ�DUH�LQYROYHG�
LQ� PXOWLSOH� LQLWLDWLYHV� �SDUWQHUV� DUH� ���� SXEOLF� DXWKRULWLHV� DQG� HQHUJ\� DJHQFLHV�� ���5	'�
LQVWLWXWLRQV������1*2V��DQG����EXVLQHVV�HQWLWLHV�DQG�60(V���7KH�PRVW�DFWLYH�LV�LQ�IDFW�WKH�
)UHQFK�HQHUJ\�DQG�HQYLURQPHQWDO�DJHQF\�³$XYHUJQH�5KRQH�$OSHV�eQHUJLH�(QYLURQQHPHQW´��
ZLWK�VHYHQ�UXQQLQJ�SURMHFWV��)DU�EHKLQG�DUH�WKH�6ORYHQLDQ�UHVHDUFK�LQVWLWXWH�³(�=DYRG´�DQG�WKH�
,WDOLDQ� UHJLRQV� RI� ³3LHPRQWH´� DQG� ³/RPEDUGLD´� KDYLQJ� IRXU� SURMHFWV� HDFK� RQH�� 7KHQ� FRPH�
DQRWKHU�6ORYHQLDQ�LQVWLWXWLRQ�FDOOHG�³%6&��%XVLQHVV�6XSSRUW�&HQWUH��.UDQM³��WKH�*HUPDQ�1*2�
³&OLPDWH�$OOLDQFH´�DQG�WKH�³/LHFKWHQVWHLQ�,QVWLWXWH�IRU�6WUDWHJLF�'HYHORSPHQW´��HDFK�ZLWK�WKUHH�
SURMHFWV��6HYHQ�HQWLWLHV�DUH�PHPEHUV�RI�WZR�SURMHFW�FRQVRUWLD��
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&RQVLGHULQJ�WKH�DPRXQW�RI�GLIIHUHQW�HQWLWLHV��WKH�PRVW�UHSUHVHQWHG�6WDWH�LV�,WDO\��VRPH�����RI�
WKH�WRWDO�SDUWQHUV�DUH�,WDOLDQ���WKHQ�FRPHV�*HUPDQ\��������7KH�WZR�QRQ�(8�FRXQWULHV�6ZLVV�
DQG�/LHFKWHQVWHLQ�OLH�DW�WKH�ERWWRP�RI�WKH�FKDUW��KDYLQJ�UHVSHFWLYHO\����DQG�����5HPDLQLQJ�
FRXQWULHV�FRXQW�����HDFK��,WDO\�LV�DOVR�WKH�PRVW�IUHTXHQW�OHDGHU��FRRUGLQDWLQJ�IRXU�SURMHFWV��
ZKLOH�QRQ�(8�FRXQWULHV�QHYHU�DSSHDU�LQ�WKLV�UROH��

7KDQNV�WR�WKH�VRIWZDUH�*HSKL��KWWSV���JHSKL�RUJ���LW�ZDV�SRVVLEOH�ORRNLQJ�PRUH�LQ�GHWDLOV�DW�WKH�
JHRJUDSKLFDO� GLVWULEXWLRQ� RI� SDUWQHUV� DQG� QHWZRUNV� GHILQHG� E\� SURMHFWV� �VHH�)LJXUH� ����7KH�
*HUPDQ�VWDWH�RI�%DYDULD��6ORYHQLD�DQG�WKH�,WDOLDQ�UHJLRQ�9HQHWR�DUH�WKH�PRUH�DFWLYH��HDFK�RQH�
���������-XVW�E\�DGGLQJ�WKRVH�FRPLQJ�IURP�WKH�)UHQFK�UHJLRQ�$XYHUJQH�5K{QH�$OSHV������LV�
FRYHUHG�DOPRVW�KDOI�RI�FXUUHQW�SDUWQHUV�LQ�WKH�HQWLUH�$OSLQH�6SDFH�3URJUDPPH�������UHODWHG�
WR� ORZ�FDUERQ�REMHFWLYHV��$W� WKH�RSSRVLWH��QHDU� IRXU� ILIWK�RI�6ZLVV�FDQWRQV��KDOI�RI�$XVWULDQ�
VWDWHV�DQG�RQH�,WDOLDQ�UHJLRQ��/LJXULD��QHYHU�SURYLGH�FRQVRUWLXP�PHPEHUV��$�IHZ�SDUWQHUV�KDYH�
WKH�OHJDO�VHDW�RXWVLGH�WKH�(86$/3�ERUGHUV��
3DUWQHUV�IURP�%DYDULD��6ORYHQLD�DQG�WKH�9HQHWR�UHJLRQ�DFWLYHO\�FRRSHUDWHV�LQ�VHYHQ�RXW�RI�WHQ�
SURMHFW��IRUPLQJ�WKH�VWURQJHU�WHUULWRULDO�UHODWLRQVKLS�LQ�WKH�(86$/3�DUHD��ZKLFK�LQYROYHV�RQO\�
WKH�HDVWHUQ�VLGH��DOWKRXJK�DPRQJ�QRQ�DGMDFHQW�WHUULWRULHV��
&RPLQJ� EDFN� WR� WKH� PRVW� DFWLYH� VLQJOH� OHJDO� HQWLWLHV� DQG� FURVV� ERUGHU� LQWHUQDWLRQDO�
UHODWLRQVKLSV�� LW� FRPHV� RXW� WKDW� ³$XYHUJQH� 5KRQH�$OSHV� eQHUJLH� (QYLURQQHPHQW´� RIWHQ�
FRRSHUDWHV� ZLWK� UHVHDUFK� LQVWLWXWH� ³(�=DYRG´� DQG� WKH� ³3LHPRQWH´� UHJLRQ�� ,QWHU�UHJLRQDO�
FRRSHUDWLRQ� ZLWKLQ� QDWLRQDO� ERUGHUV� LV� SDUWLFXODUO\� HYLGHQW� LQ� ,WDO\� EHWZHHQ� ³3LHPRQWH´� DQG�
³/RPEDUGLD´�UHJLRQV�WKDW�MRLQ�WKUHH�SURMHFWV�WRJHWKHU��
�
�

Figure 5: Network of relationships in energy related AS project. 
Source: Eurac Research elaborations. 
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4. Conclusions 
7KH�SDSHU�GLVFXVVHV� WKH� UHVXOWV�RI� UHFHQW� UHVHDUFK�RQ�HQHUJ\� LVVXHV� UHODWHG� WR� WKH�$OSLQH�
0DFUR�5HJLRQDO� 6WUDWHJ\� ±� (86$/3�� DQG� RQJRLQJ� FURVV�ERUGHU� FRRSHUDWLRQ�� (86$/3� LV�
SURPRWLQJ�WKH�LGHD�RI�D�XQLILHG�DQG�KDUPRQL]HG�DSSURDFK�WR�WKH�HQHUJ\�WUDQVLWLRQ��(YHQ�LI�WKLV�
DLP�LV�KLJKO\�UHFRPPHQGDEOH��WKH�VWDWXV�TXR�LV�TXLWH�GLIIHUHQW�IRU�VHYHUDO�UHDVRQV��6RPH�RI�
WKHP�UHODWH�WR�JHRJUDSKLFDO��VRFLDO�DQG�HFRQRPLF�FKDUDFWHULVWLFV�RI�WKH�WHUULWRULHV��ZKLOH�RWKHUV�
WR�KLVWRULFDO�UHDVRQV�DQG�GLIIHUHQW�QDWLRQDO�SROLFLHV�DQG�VWUDWHJLHV��5HQHZDEOH�HQHUJ\�WDUJHWV�
ZLGHO\�GLIIHU�LQ�WLPHV�DQG�DPELWLRQ��DOWKRXJK�WKH�JHQHUDO�DLP�LV�WR�LQFUHDVH�WKH�VKDUH�RI�5(6�
UHSODFLQJ�IRVVLO�IXHOV�RU�QXFOHDU�SODQWV��DQG�VRPH�FOXVWHUV�RI�WHUULWRULHV�VKDULQJ�D�VLPLODU�HIIRUW�
LQ� WKH� HQHUJ\� WUDQVLWLRQ� FDQ� EH� LGHQWLILHG�� )XUWKHU� UHVHDUFK� VKRXOG� H[SORUH� ZKLFK� IHDWXUHV�
SRVVLEO\�H[SODLQ�VXFK�FOXVWHULQJ��2QFH�DJDLQ��GLIIHUHQW�VWUDWHJLHV�DQG�FRQWH[W�GHILQH�YDULRXV�
WUDMHFWRULHV��*LYHQ�WKDW��PXFK�PRUH�HIIRUW�LV�QHHGHG�WR�FRPELQH�WKHP�LQ�D�UDWLRQDO�ZD\�DQG�WR�
ILQG�V\QHUJLHV��:H�VXJJHVW�WR�UHSHDW�WKLV�DQDO\VLV�LQ�WKH�QH[W�IXWXUH�WR�PRQLWRU�LI�ORFDO�WHUULWRULHV�
ZLOO�IROORZ�QDWLRQDO�UHJXODWRU\�PRPHQWXP��7KLV�ZLOO�KHOS�XV�WR�DQVZHU�LQ�D�PRUH�UREXVW�ZD\�WKH�
TXHVWLRQ� ³,V� WKHUH� D� UHJXODWRU\� SXVK� IURP� WKH� VXSUDQDWLRQDO� �(8� DQG� RWKHU� WUDQVQDWLRQDO�
LQLWLDWLYHV��WR�WKH�QDWLRQDO��DQG�ILQDOO\�WKH�ORFDO�UHJXODWRU\�OHYHO��RU�DUH�ORFDO�WHUULWRULHV�SXVKHG�
IRUZDUG�LQ�WKH�JRYHUQDQFH�RI�HQHUJ\�WUDQVLWLRQ�E\�RWKHU�GULYHUV"´� $Q�HIIHFWLYH�SODQQLQJ�DQG�
PRQLWRULQJ�V\VWHP�IRU�WKH�VWUDWHJLHV�LPSOHPHQWDWLRQ�WKDW�DOORZ�WR�KDUPRQL]H�WKH�LQLWLDWLYHV�DQG�
WUDFN� WKH� SURJUHVV� PDGH� ZRXOG� EH� GHVLUDEOH�� DV� ZHOO� DV� DVVHVVLQJ� WKH� FR�EHQHILWV� WKDW�
FRRUGLQDWHG�HQHUJ\�WUDQVLWLRQ�VWUDWHJLHV�FDQ�GHOLYHU�WR�WKH�VRFLHW\��H[FHHGLQJ�WKH�DYRLGHG�&2��
HPLVVLRQV��%LVHOOR�HW�DO�������� 
&RQFHUQLQJ� WKH�VHFRQG�SRLQW�RI�RXU� LQYHVWLJDWLRQ�� LW� UHVXOWV� WKDW�FURVV�ERUGHU�UHJLRQV� LQ� WKH�
(86$/3� DUH� DOUHDG\� DFWLYHO\� LQYROYHG� LQ� VHYHUDO� SURMHFWV�� DLPLQJ� WR� VKDUH� EHVW� SUDFWLFHV��
GHILQH�JXLGHOLQHV�DQG�GLVVHPLQDWH�LQVLJKWV�RQ�VSHFLILF�HQHUJ\�WHFKQRORJLHV��FHUWLILFDWLRQ�WRROV�
DQG�PRGHOLQJ�DSSURDFKHV��6RPH�³FRRSHUDWLRQ�SDWWHUQV´�DUH�UHFRJQL]DEOH��VKRZLQJ�DWWLWXGH�RI�
ORFDO�HQWLWLHV��PDLQO\�SXEOLF�DGPLQLVWUDWLRQ�DQG�1*2V��WR�LQWHUDFW�ZLWK�QHDUE\�DQG�QRQ�DGMDFHQW�
UHJLRQV��7KH�SUHVHQFH�RI�EXVLQHVV�SOD\HUV�DQG�60(V�VKRXOG�EH�HQFRXUDJHG��WR�UHLQIRUFH�WKH�
TXDGUXSOH� KHOL[� FRQFHSW� �&DUD\DQQLV� DQG� &DPSEHOO�� ������� HQDEOLQJ� UHJLRQDO� LQQRYDWLRQ�
HFRV\VWHPV�WR�SURSHUO\�JURZWK��GHILQLQJ�VPDUW�VSHFLDOL]DWLRQ�VWUDWHJLHV��9HWWRUDWR���������2Q�
WKH�RWKHU�KDQG��VWLOO�WRR�PDQ\�WHUULWRULDO�HQWLWLHV�DUH�QRW�LQYROYHG�LQ�HQHUJ\�UHODWHG�$OSLQH�6SDFH�
SURMHFWV�� 0RUHRYHU�� MRLQW� SURMHFWV� DLPLQJ� WR� GHVLJQ� DQG� LPSOHPHQW� D� FRRUGLQDWHG� UHJLRQDO�
HQHUJ\� SODQQLQJ� V\VWHP� DUH� VWLOO� PLVVLQJ�� )XUWKHU� SURMHFWV� DGGUHVVLQJ� FURVV�ERUGHU� HQHUJ\�
SODQQLQJ�DQG�PRQLWRULQJ�VKRXOG�EH�HQFRXUDJHG�WKURXJK�(8�IXQGLQJ�SURJUDPV��LQYROYLQJ�DOO�WKH�
(86$/3�WHUULWRULHV�VKDULQJ�VLPLODU�DPELWLRQV�DQG�HDJHU�WR�RYHUFRPH�UHFXUUHQW�SUREOHPV��7R�
KDUPRQL]H�WDUJHWV�DQG�DSSURDFKHV�D�YROXQWDU\�LQLWLDWLYH�VLPLODU�WR�WKH�ZHOO�NQRZQ�&RYHQDQW�RI�
0D\RUV��DGGUHVVLQJ�WKH�UHJLRQDO�GLPHQVLRQ�LQ�SODQQLQJ�IRU�DGDSWDWLRQ�DQG�PLWLJDWLRQ�LQVWHDG�
RI�WKH�XUEDQ�RQH��FRXOG�EH�XVHIXO�� ,QVLJKWV�JDLQHG�IURP�(86$/3�UHVHDUFK�DUH�UHSOLFDEOH� LQ�
RWKHU�FURVV�ERUGHU�UHJLRQV�WKDW�SURPRWH�D�VXVWDLQDEOH�DQG�VPDUW�HQHUJ\�WUDQVLWLRQ��H�J��WKH�(8�
0DFUR�5HJLRQDO� 6WUDWHJ\� RQ� WKH� %DOWLF� 6HD� 5HJLRQ� ±� (86%65�� WKH� (8� 0DFUR�5HJLRQDO�
6WUDWHJ\�RQ�WKH�'DQXEH�5HJLRQ�±�(86'5��WKH�(8�0DFUR�5HJLRQDO�6WUDWHJ\�RQ�WKH�$GULDWLF�
DQG�,RQLDQ�5HJLRQ�±�(86$,5��� 
�
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Usquare.brussels a resilient planning approach 

Bonhomme, Geraud, BRUSSELS, Belgium 

 

ABSTRACT: 

Brussels-Capital Region acquired former barracks with a remarkable heritage and located in the 
heart of the city. The purpose is to convert them in an international university resilient district by 
incorporating the principles of circular economy and sustainability at all stages of the project. 

 
Ambitions: localizing global Agendas for climate-proof and resilient cities 

Climate crises, scarcity of resources, urbanization, social dualisation: our societies and our 
environment are in movement. Planning must anticipate these fluxes. It is no longer possible to 
underutilize land, waste resources or demolish and rebuild buildings. 

It is essential for local authorities to engage in the fight against climate change by adopting resilient 
planning approaches. The Usquare project propose to tackle this issue. 

 

Programming: combining heritage, circular economy, sustainable development and 
knowledge 

Brussels-Capital Region will set the vision for the site, finance and supervise its conversion. Europe 
will also co-financed the creation of an inter-university cluster for sustainable development (ERDF 
program 2014-2020) 

Use of the buildings will be maximized to be converted into: 

600 housing for international students, 

200 affordable housing, 

a residence for university researchers, 

a student counter, 

a fab-lab / incubator for innovative young entrepreneurs 

an inter-university research cluster for sustainable development , 

an interpretation center presenting university research on sustainability, 

neighborhood facilities, 

a cultural center. 

Moreover the merry-go-round will be converted into an educational food hall hosting a local and 
sustainable food market and craft-food activities. 
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New resilient planning approach: linking spatial planning and circular economy 

Brussels-Capital Region has decided to develop a new resilient planning approach by linking two 
new regional tools: 

Spatial planning tool called PAD �3ODQ�G¶$PHQDJHPHQW�'LUHFWRU���0DVWHU�'HYHORSPHQW�3ODQ���7KH�
innovativeness of this tool is to combine regulatory components with strategic ones. It is also a 
flexible planning tool able to evolve with the time and accommodate new uses and needs of 
residents, inhabitants and universities. 

&LUFXODU� (FRQRP\� WRRO� FDOOHG� 35(&� �3ODQ� 5HJLRQDO� G¶(FRQRP\� &LUFXODLUH- Regional Plan for 
Circular Economy). This tool has already received two European awards for its innovativeness by 
combining sectoral actions with territorial ones in order to implement this new economic model. 

Strategic components for sustainability: 

The Master Development Plan (PAD) defines program of assignments, structuring of roads and 
public spaces, characteristics of constructions, heritage protection, mobility and parking. 

It intends to use this heritage as a factor of identity. The integration of the site in the city will be 
done via the planning of access from outside and two major public spaces with a social and 
environmental vocation (rainwater management, temperature regulation, biodiversity and 
vegetation mesh). 

Regulatory components for sustainability: 

The PAD requires reconversion to ambitious energy consumption objectives, local water 
management, and energy or agricultural production of roofs. It drastically restricts the presence of 
motorized vehicles and encourages active modes (maximized bicycle parkings, internal and 
external cycling routes). 

Circular economy and sustainability approach 

The PAD carries in its strategic part the main objectives of sustainability: circular economy of the 
building sites and the activities to be established, energy performance, integration of the publics, 
evolution of the buildings and modularity of the public space. 

Moreover a project of transitional occupation of the site until all permits are delivered is being 
studied. Amongst other purposes, it would allow universities to make research on the circular 
economy model that could be used for the reconversion of the site itself 

 

Conclusion: 

We do believe the next ISOCARP Congress will be an appropriate opportunity to present our 
project and exchange with the participant on how spatial planning could help to fight against climate 
change. 
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Abstract 
Many city issues have emerged during city development and environmental changes, which 
mostly are due to the weak organization among city elements, therefore affecting the city 
physical spatial morphology. Urban design therefore should comb the relationship among city 
elements. The contemporary urban design has additionally had the research in elements in 
recessive ecology, culture and civilization while the traditional urban design focuses on the 
external elements of city physical space. The era of big data, meanwhile, provides a large 
amount of data information about them. Urban design, as a kind of graphic language, should 
combine the graphic information with data information. In this paper, the concept of urban 
layer is proposed to determine its characteristics and content with an attempt to comb and 
integrate city elements using urban layer system. And the superposition of urban layers is 
also applied to analyze how urban elements affect city spatial morphology .  
The key of this paper lies in the urban water environment layer in urban layer system with the 
structure of urban water environment layer. Based on the comb and summary of the existing 
urban design theories related to urban geography and water, the relevant elements and 
urban maps, which affect urban design, are selected, extracted and integrated to establish 
the framework of urban water environment layer and its content and elements.  
Beijing, as the capital of China, has drawn worldwide attention in its construction. In this 
paper, environment layer in urban layer system is initially applied in general urban design 
projects of Beijing waterfront. The author has tried to guide urban spatial morphology and 
urban design project of Beijing waterfront through the analysis, comb, superposition and 
research of waters and waterfront water environment within Beijing downtown area. 
 
Keyword 
urban design; urban layer; urban water environment layer; Beijing City; waterfront urban 
design  
 
 
1. Introduction 
1.1 The focused research of urban connotation in contemporary urban design  
The traditional urban design theory focuses on studying the urban spatial form. However,  
contemporary urban design is not only a study on the dominant urban physical space, and 
also studies the recessive urban ecological environment, urban cultural connotation and 
human needs. So that, it can make urban design more comprehensive. 
City internal recessive attributes directly or indirectly affect the external urban spatial 
morphology. Urban design therefore should comprehensively consider the elements in each 
level, which affects urban development, with the analysis, research and integration. urban 
layer research framework of urban design is established to clearly comb each level, elements 
and their inner relationship ,which affect urban design.  
1.2 Problems of relationship organization among urban elements  
As city develops and environment changes, many city issues and contradictions have 
appeared. For instance, city construction has led to water depletion and urban ecological 
environment deterioration has caused microclimate issues. Many city issues are mostly due 
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to the weak organization among city elements, therefore affecting the city physical spatial 
morphology. Urban design therefore should comb the relationship among city elements. 
Urban layer system framework is therefore established to analyze the specific content of 
elements, affecting urban design, and the dominant and recessive relationship between them, 
as well as the influence on urban physical space from urban elements, single superposition 
or superposition of multiple layers. 
1.3 Combination of graphic and data urban design  
As a graphic language, urban design is expressed and controlled through different types 
levels of diagrams. Because of the era of big data, many scholars from different areas have 
studied various urban maps by using data and urban geographic map, such as, urban 
climate map, urban block map, citizen ideology map, urban noise map, and so on. urban 
layer system is established to integrate all urban data, maps, elements, and layers so that 
data, information and graphic language can be more used systematically in urban design. 
 
2. Urban design and urban layer system 
2.1 urban layer and urban layer system 
Urban layer refers to the elements and relationship among them in the city, such as physical 
space, ecology, economy and humanity. It includes the visual dominant information and 
hidden information of each urban element, a dynamic information carrier. Each urban layer is 
composed by certain elements. These layers constitute the entire urban layer system through 
the superposition. Each layer in layer system is a certain relatively independent variable, 
which may be relevant to other variables and can be shown in layer groups according to 
different requirements.  
Urban layer system covers all kinds of elements which affect urban spatial morphology, 
which is controlled by each element of the city through the superposition of layers. In urban 
GHVLJQ��LW¶V�FDQ�EH�found how single urban layer or multiple urban layers affect urban physical 
space. The influence of urban layers on urban design can be single or overlapped.  
2.2 Urban layer and urban subject map 
Urban subject map is a graphic language which can perfectly display one or several urban 
natural or social elements, an map with specific content, such as urban functional zoning 
map and map of urban underground pipes. In urban design, urban subject map is a 
visualized urban element or geographical information carrier of a group elements, which 
express the instantaneous information, static information and visible relationship of this 
element or groups. It is the geographical identification of this element or groups in urban 
layer. In additional to the visible relationship from the urban subject map, urban layer also 
includes the hidden recessive relationship within or among elements, indicating the collection 
of urban subject map and internal relationship. 
Urban subject map, as a collection of one or a group of elements of urban layer, is the 
graphic expression of its information relationship, which is usually show in urban 
geographical map for the convenient of analysis, superposition of layers and guidance for 
urban design project. Urban subject map may be specific only for one certain urban layers, 
not all urban layers. 
2.3 Urban layer system and urban subject atlas  
Urban subject atlas, as a kind of information evaluation tool, integrates geographical 
distribution, analysis and planning recommendation of one urban subject element. The 
conditions and relevant issues of one urban element are shown on two dimensional map, 
visualizing urban element information. Urban planners can easily obtain relevant urban 
element information through urban subject atlas and make right evaluation together with city 
land use and city development trend. Ultimately urban subject atlas could provide guidance 
for the practice of urban planning. 
Comparing with the existing urban subject maps, urban subject atlas also include the 
analyzed map and planning recommendation map of the elements. Such as, the existing 
urban climate atlas contains urban maps of elements related to urban climate, urban climate 
analysis map, urban climate planning recommendation map. All maps are drawn on the basis 
of urban geographical maps. 
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Urban layer system include several urban subject atlas as well as the recessive relationship 
DQG�G\QDPLF� FKDQJHV� DPRQJ�DOO� WKH� XUEDQ� VXEMHFW� DWODV�� ,W¶V�PRUH� FRPSOH[� LQ� GLPHQVLRQV�
and relationships than two dimensional urban subject atlas. Figure 1 shows the relationship 
among urban elements, urban subject map, urban subject atlas, urban layer and urban layer 
system. 

 
Figure 1: The relationship among urban elements, urban subject map, urban subject atlas, urban layer 

and urban layer system 
Figure sources: drawn by author. 
 
3. Multiple dimensional urban layer system  
Most of the urban designs in China are vertically spatial planning and design. The temporal 
dimension usually takes into account of the construction order, namely phase planning of the 
future development and construction. But urban design should include more dimensions and 
contents. Urban layer system firstly should include the visible vertical space, which belongs 
to horizontal dimension and longitudinal dimension. Additionally, some recessive dimension 
and content should also be concluded. In temporal dimension, urban layer also should 
consists of the historical evolution rules except for the future development order. Urban 
space affords citizen life and spiritual demands, which also should include spatial symbolic 
dimension. So that, urban layer system should be a four-dimensional system. It contains 
horizontal dimension and longitudinal dimension, which are dominant. And also contains 
recessive temporal dimension and symbolic dimension, which are recessive (Figure 2).   

 
Figure 2: Four-dimensional analysis of urban layer system 

Figure sources: drawn by author. 
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3.1 Horizontal dimension 
Urban layer system should corresponds to all kinds of practical urban design projects. In 
China, urban design is generally divided into 4 levels: comprehensive urban design, district 
urban design, plot urban design and subject urban design. Urban layer system should 
consider the macro level, meso level and micro level, so that it can be able to cover all 
different scales of urban design projects (Figure 3). For different scales of urban design, 
urban layers and elements are different. Each level of urban layer and elements should have 
a certain degree of independence, so that they can adapt to the changes of urban design at 
this level. At the same time, in addition to considering the content of each level separately, it 
is necessary to link different scales. The layers of each level contain the elements and layers 
of the next scale, and the layer itself is integrated into a higher level of urban layer system as 
an element or layer. Urban layer system must be suitable for all types of urban design 
projects, such as, urban renewal, new district construction, subject urban design and 
comprehensive urban design, and so on. Every type of urban design project should has 
targeted selection of urban layers and elements, and they should be selected based on 
system relationships. 

 
Figure 3: The relationship between urban layer and urban design levels in China 

Figure sources: drawn by author. 
 
3.2 Longitudinal dimension 
Natural geographical environment of the city is the key aspect to affect urban design, 
therefore urban layer should consider each longitudinal geosphere, which affects urban 
GHVLJQ��:LWKLQ�JHRVSKHUH��HDUWK¶V�FUXVW�LV�PRVWO\�FORVH�WR�XUEDQ�GHVLJQ��ZKLFK�DIIects urban 
design through geology, geomorphology, topography, underground resources and geological 
hazards. Outside geosphere, the close elements include hydrosphere, biosphere and 
atmosphere (Figure 4). urban layer should consider the relationship between each 
longitudinal geosphere and urban spatial morphology. In urban layer, hydrosphere should 
focus on water environment. Biosphere affects urban design through different biological 
DFWLYLWLHV�� ,W¶V�HPSKDVL]HG�WKDW�SHRSOH¶V�DFWLYLWLHV�DUH�DOVR�FRQVLGHUHG� Ln biosphere in urban 
layer. The atmosphere should pays attention to the climate conditions in urban layer.  

 
Figure 4: The relationship between the longitudinal dimension of urban layer and geosphere 

Figure sources: drawn by author. 
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3.3 Temporal dimension 
City develops gradually and urban layer should be dynamic, which is significantly different 
from other graphic language of urban design. Without a review to the past, it is impossible to 
recognize the future. Therefore urban layer should corresponds to the time changes as much 
as possible. Based on city history, the development rules of the city is combed and analyzed 
to find out the urban elements and layers with maximized influence on urban physical space 
as well as determine the dynamic elements. The relationship between single urban layer or 
element and time changes is discussed. Within several related layers, the changing trend of 
each layer and  changes between layers are also discussed as time changes.  
3.4 Symbolic dimension 
Urban layer should also consider symbolic dimension besides the common urban physical 
space, buildings, ecological environment, infrastructure and other entity dimension. The 
essence of the layer is to express the symbolic information more conveniently through the 
signs and graphLF� LQIRUPDWLRQ�� 8UEDQ� V\PEROLF� GLPHQVLRQ� PDLQO\� LQFOXGH� VLWHV�� FLWL]HQ¶V�
DFWLYLWLHV� DQG� WKHLU� SV\FKRORJLFDO� DVVHVVPHQW��6LWH� GRHVQ¶W� GHYHORSV� WKURXJK� FLW\�ZKLOH� WKH�
city grows up through the site. Site, as meaning space of a city, constitutes most of external 
space with urban network. Urban layer system physically therefore requires to consider the 
physical relationship and symbolic connotation of urban sites. Urban design work should 
include the participants of all the city construction activities beyond the professionals and 
management staff. Urban design, based on urban geographical images, could express 
FLWL]HQ¶� DFWLYLWLHV� DQG� WKHLU� SV\FKRORJLFDO� DVVHVVPHQW� PRUH� VLPSO\�� ZKLFK� LV� FRQYHQLHQW� WR�
make suggestions to urban design.  
 
4. Establishment of research framework for urban water environment layer 
4.1 Idea to build the framework of urban water environment layer  
From ancient to modern times, city construction and water are mutually influenced and 
constrained. Along the timeline of city construction, water is mutually coupled to city siting, 
development, spatial morphology and function. Urban water environment layer is thus 
gradually emerged and continuously upgrading as city develops. In urban design, urban 
water environment layer should be constructed based on the relationship between city and 
water from ancient to modern times during the city construction period (Figure 5). This paper 
ZLOO�VWDUWV�IURP�FLW\�VLWLQJ��FRQVWUXFWLRQ�DQG�FLWL]HQ¶V�XVH�DQG�UHILQHV�FRUUHVSRQGLQJ�HOHPHQWV��
The logic relationship of urban design is applied to integrate urban water environment layers 
in each period. Beijing waterfront space is taken as an example to further explain urban 
water environment layer.  

!
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Figure 5: The relationship between urban water layer development and time 

Figure sources: drawn by author. 
 
4.2 Water environment layer during city siting period  
Water source was undoubtedly the initial consideration when the ancestors decided where to 
live. Ancient cities almost were built along the water system to use the water conveniently. 
:DWHU� V\VWHP� IXQFWLRQV� DV� ZDWHU� VRXUFH�� PDWHULDOV¶� WUDQVSRUWDWLRQ�� IDUPOand irrigation and 
military defence while also bringing flood disaster and deposition of rivers and lakes. As said 
in a prose, "Guanzi Chengma", the relationship between water environment and city location 
is narrated. The capital of a country must be on top of mountain instead of at the foot of it. 
When living far away from the hills on the high terrain, there is sufficient water and when 
living far away from the water on the low terrain, there is no need to construct dykes. People 
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should take advantage of the existing environment and nature, without having to stick to the 
UXOHV�� WR� IXUWKHU� FUHDWH� WKHLU� RZQ� URDGV��6LQFH�KXPDQNLQG¶V� VHWWOHPHQW�PRGHV�DQG� ORFDWLRQ�
are related to water source, most of the ancient cities emerged from the water. Water 
condition will be considered for city siting, which promotes the longitudinal dimension in 
urban layer (Table 1).  

Sphere Urban water environment 
layer  

Urban design elements 

(DUWK¶V�FUXVW Geological conditions Flood, deposition, freeze and thaw, 
geological condition for suitable construction 

Terrain and landform Embankment slope, height, block undulations 
Biosphere Flora and fauna  Vegetation, animals 

3HRSOH¶V�DFWLYLWLHV Water and activities  
hydrosphere Underground water Location and source of underground water 

Surface water Water source site, underground basin, 
flowing direction and water yield  

Atmosphere Water and climate  Temperature, humidity and precipitation  
Table 1: Urban water environment layer during the period of city siting 

Table sources: drawn by author.  
 
The earliest site for Beijing is Xi, which is the capital of Yan Country (337-370) during the 
Warring States period. The siting of Beijing City was located on the northwest of the Great 
Plains of North China, surrounding b\�PRXQWDLQV�RQ�WKUHH�VLGHV��,W¶V�&KH[LDQJ�5LYHU�WR�QRUWK�
and Leishui River to the south, forming a small plains adjacent to the water. Gaoliang River 
also flowed through the city. This siting mode just accords with the of one water with three 
mountains in ancient Chinese Fengshui (Figure 6). From the climate environment, Beijing 
city is one of the areas with most precipitation in North China also with suitable temperature 
and humidity. In sight of water environment, the underground water reserve of Beijing City is 
abundant . Water was accessible for digging wells, convenient. The surface water originated 
from the nearby Yongding River and more distant Chaobai River. All these have affected 
urban design elements and water environment layer of Beijing City siting.  

 
Figure 6: The relationship between Beijing city sitting and urban water layer 

Figure sources: drawn by author. 
 
4.3 Water environment layer during city construction period  
Comparing with the city siting period, urban water environment has more influence on urban 
space during the city construction, during which urban water environment layers are mostly 
related to urban space. In early period, namely the construction process after siting, the 
influence on urban design from water environment are mainly shown in following aspects. 
The overall urban pattern is affected from the location of water source, the basin, flowing 
direction and morphology of the surface water at a macro level. Since urban waters in 
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different areas function distinctively in the city, the function and morphology layout of urban 
space surrounding the waters are relatively different as well on the meso level. The 
morphology pattern of waters and shoreline have affection o the spatial mode aQG�EORFNV¶�
structure within a certain distance from the waters. Therefore in the urban design of this 
period, horizontal dimensional urban water environment layers are added. 
After city construction, city requirements continuously changes as time proceeds. City will be 
faced rounds of planning and design and urban renovation. During this long period of urban 
development, urban water environment will be endowed with corresponding time meaning 
and historical connotation, namely temporal dimension of urban layer. Therefore urban water 
system evolution layers and other water environment layers are included in urban design 
(Table 2).  

 

Table 2: Urban water environment layers during city construction period 
Table sources: drawn by author. 
 
Jin Dynasty (1115-������PRYHG�WKH�FDSLWDO�WR�QRZ�%HLMLQJ�&LW\�IURP�&KDQJ¶DQ�&LW\��ZKLFK�LV�
the capital during Tang Dynasty, becoming Jinzhongdu. Starting from Jin Dynasty (618-907), 
Beijing City began its city construction. During Jin Dynasty, waters in Beijing City functioned 
as water supply, flood transportation and flood discharge. The water system pattern was set 
up for Yongding River and Gaoliang River. With the subsequent construction during each 
periods, the whole urban water pattern was relatively solid during Ming (1368-1644) and 
Qing Dynasty (1636-1912) for Beijing City, similar to the that of the current Beijing City.  
During cit\� FRQVWUXFWLRQ��%HLMLQJ¶V�ZDWHUways also have had certain influence on the whole 
VSDWLDO� OD\RXW� DQG� EORFNV¶� VSDWLDO� VWUXcture. The most characteristic of planning of imperial 
palace is that the water surface was taken as the center to determine urban pattern. The 
following urban planning for Ming and Qing Dynasty also continued this concept that water is 
taken to determine WKH� FLW\�� 7KHUHIRUH� %HLMLQJ¶� FHQWUDO� D[LV� DQG� QDWXUDO� ZDWHUV� ZHUH�
complemented during Yuan (1271-1368), Ming (1368-1644) and Qing Dynasty (1636-1912), 
indicating the integration between urban planning and natural water as well as the urban 
layout with city adapting to the topography (Figure 7).  

Dimension Urban water environment layers Urban design elements  
Horizontal 
dimension  

General urban design  
The overall urban water pattern   

Ecological security pattern of urban 
water environment , urban surface water 
basin, urban groundwater distribution, 
urban water function 

Zoning urban design level  
Waters and urban space 

Water and urban space layout, water  
and urban ecological landscape space ,  
water and sight 

Plot urban design level  
Waters and spatial structure  

%ORFN¶V�SDWWHUQ��ZDWHUIURQW�VSDFH��
shoreline and skyline surrounding water  

Temporal 
dimension  

Urban water evolution  Urban water function evolution, 
groundwater distribution evolution, 
underground water distribution evolution 
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Figure 7: The relationship between the overall spatial layout of Beijing and the water in the Yuan 

Dynasty and the Ming(1368-1644) and Qing Dynasty (1636-1912) 
Figure sources: drawn by author. 
 
7KH�EORFNV¶�OD\RXW�of Beijing City is mostly rectangular in the north-south direction. But to in 
accordance with shoreline and topography, there are many inclined street in waterfront areas. 
,W¶V� FDQ�EHHQ� WKH� LQIOXHQFH�RI�ZDWHU�RQ�XUEDQ�VSDWLDO� OD\RXW�GXULQJ� FLW\� FRQVWUXFWLRn period 
(Figure 8). urban water environmental layers for Beijing City have taken urban layout and 
spatial structure into account.  

 
Figure 8: The inclined street of Shichahai area in Qing Dynasty (1636-1912) 

Figure sources: drawn by author. 
 
4.4 Water environment layer during utilization of urban space  
After city construction completion, urban space begins to be used by citizens.  people and 
XUEDQ�ZDWHU�HQYLURQPHQW� LQWHUDFW� WKURXJK�FLWL]HQV¶�D�VHULHV�RI�DFWLYLWLHV� LQ�XUEDQ�ZDWHU�DQG�
waterfronW� VSDFH�� 7KHQ� FLWL]HQ¶V� XWLOL]DWLRQ� KDV� HQGRZHG� XUEDQ� ZDWHU� HQYLURQPHQW� DQG� LWV�
surrounding space with certain meaning of the place. Urban design begins to think out 
human activities and the spirit of the place in urban water environment. Urban water 
environmental layer begins to form the symbolic dimension. From the point of human 
activities, the urban water environmental layer should include urban design elements, such 
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DV�ZDWHUIURQW�DFWLYLWLHV��DFWLYLWLHV¶�IDFLOLWLHV�DQG�VSDFH��VHUYLFH�UDGLXV�RI�DFWLYLW\�space, and so
on. The place spirit includes urban design elements, such as urban cultural connotation, 
historical significance, neighborhood relationship and so on (Table 3). 

Urban water environment layer Urban design elements 
Human activities Waterfront activities, activity facilities and space, 

service radius of activity space 
Place spirit Urban cultural connotation, historical significance, 

neighborhood relationship 
Table 3: Urban water environment layer during utilization of urban space 

Table sources: drawn by author. 

7KH� LQLWLDO� IXQFWLRQV�RI�%HLMLQJ¶V�ZDWHUV�ZHUH� LUULJDWLRQ��ZDWHU�VXSSO\�DQG�VKLSSLQJ�ZLWK� OHVV�
DFWLYLWLHV� EHWZHHQ� SHRSOH� DQG� ZDWHU�� 3HRSOH¶V� DFWLYLWLHV� EHJDQ� WR� LQFUHDVH� DIWHU� WKH� VROLG�
water pattern during Ming (1368-1644) and Qing Dynasty (1636-1912). From the Republic of 
&KLQD��FLWL]HQV�ZRXOG�XVH�IUR]HQ�ULYHUV�WR�DFFHVV�DQG�PDNH�RXWGRRU�UHFUHDWLRQ��$V�%HLMLQJ¶V�
waterfront transformation, waterfront space has begun to have the spirit of place with 
LQFUHDVLQJ� FLWL]HQ¶� DFWLYLWLHV, such as fishing, running and visiting. The current waterfront
areas of Beijing can afford the functions of urban cultural connotation, historical significance 
and neighborhood relationship (Figure 9). 

Figure 9: The use of Beijing waterfront in different periods 
Figure sources: shoot by author. 

5. Conclusion
In this paper, urban layer system is proposed to be set up in urban design, following by the
concept interpretation of urban layer, urban layer system, the existing urban subject map,
urban subject atlas and others. Meanwhile, the concept of urban layer is explored out from
four dimensions: horizontal dimension, longitudinal dimension, temporal dimension and
symbolic dimension. Ultimately, the author has attempted to establish the framework of urban
water environment layer and Beijing waterfront urban design project is taken as an example
to further illustrate the application of urban layer system and water environment layer in
urban design from the practice perspective.
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\HDU� 7U\LQJ WR VROYH WKH SUREOHP RI WKH XUEDQ KHDW LVODQGV DQG DLU SROOXWLRQ WDNLQJ DV� � � � � � � � � � � � � � � �
H[DPSOH WKH FLW\ RI :DUVDZ , FDPH XS ZLWK D VROXWLRQ DYDLODEOH IRU QHZ GHYHORSHG EXLOGLQJV� � � � � � � � � � � � � � � �
DV ZHOO DV D VROXWLRQ HDVLO\ DSSOLFDEOH IRU DOUHDG\ H[LVWLQJ EXLOGLQJV� $OWKRXJK JUHHQ URRIV DQG� � � � � � � � � � � � � � �
YHUWLFDO JDUGHQV DUH DUWLILFLDOO\ FUHDWHG E\ KXPDQV� WKH\ FDQ EH FRQVLGHUHG DV SDWFKHV DQG� � � � � � � � � � � � � �
FRUULGRUV QHFHVVDU\ WR DFKLHYH ODQGVFDSH FRQWLQXLW\ LQ KHDYLO\ XUEDQL]HG DUHDV� 9HJHWDWLRQ� � � � � � � � � � �
FDQ EH XVHG WR PDVN IUDJPHQWV RU HQWLUH EXLOGLQJV IRU EHWWHU FRUUHVSRQGHQFH ZLWK WKH� � � � � � � � � � � � � �
VXUURXQGLQJ ODQGVFDSH ���� 7KH UHVHDUFK KDV EHHQ IRFXVHG RQ � PDLQ SUREOHPV LQ WKH PRGHUQ� � � � � � � � � � � � � �
FLW\� +RZ WR UHGXFH VWUHVV RI KDELWDQWV� +RZ WR UHGXFH DLU SROOXWLRQ LQ WKH FLW\� +RZ WR VROYH� � � � � � � � � � � � � � � � � �
WKH�SUREOHP�RI�XUEDQ�KHDW�LVODQGV��

�
�
�

��� +RZ�WR�UHGXFH�VWUHVV�RI�KDELWDQWV��
�

5HGXFLQJ VWUHVV RI KDELWDQWV FDQ EH DFKLHYHG E\ PDNLQJ VSDFH QRW IHHO RYHUFURZGHG�� � � � � � � � � � � � �
&URZGLQJ � QRW GHQVLW\ � LV WKH UHDVRQ RI XUEDQ VWUHVV� :LWK WKH SURSHU XUEDQ SODQQLQJ WKH� � � � � � � � � � � � � � � � �
VSDFH FDQ EH GHVLJQHG LQ VXFK PDQQHU WKDW HYHQ WKH PRVW GHQVH DUHDV DUH QRW JRLQJ WR IHHO� � � � � � � � � � � � � � � � � �
RYHUFURZGHG DQG QRW EHLQJ D FDXVH RI VWUHVV IRU LWV LQKDELWDQWV� 2SHQ VSDFHV DQG SDUN� � � � � � � � � � � � � � �
V\VWHPV DSSOLHG LQWR WKH GHQVH DUHD FDQ VWURQJO\ PLQLPL]H WKH VWUHVV DQG UDLVH WKH OLYDELOLW\� � � � � � � � � � � � � � �
OHYHO� $GGLWLRQDOO\� JUHHQ FLWLHV HTXDO JRRG KHDOWK� LQFLWH SHRSOH WR SUDFWLFH VSRUW� LQFUHDVLQJ� � � � � � � � � � � � �
WKH SRVVLELOLWLHV WR EH FORVH WR QDWXUH� NHHS FDOP� UHVWRUH WKH ERG\� PLQG DQG VRXO� LQFLWH� � � � � � � � � � � � � � � �
SHRSOH WR KDYH VRFLDO LQWHUDFWLRQV� 7KH UHVHDUFK SURYHV �WKDW JUHHQ HOLPLQDWHV VWUHVV DQG KLJK� � � � � � � � � � � � � �
OHYHO RI DJJUHVVLRQ� VRRWKLQJ WKH VHQVHV ���� (PRWLRQDO EDODQFH DIIHFWV HPSOR\HH SHUIRUPDQFH�� � � � � � � � � � �
ZKLFK LV ZK\ LQFUHDVLQJO\ JUHHQ URRIV DQG OLYLQJ ZDOOV DUH XVHG LQ EXLOGLQJV LQ ZKLFK SHRSOH� � � � � � � � � � � � � � � �
ZRUN��

+LJK GHQVLW\ VSDFHV FDQ VWLOO UHPDLQ GHQVH� ZLWK WKH JUHHQ HOHPHQWV GHVLJQHG RQ WKH� � � � � � � � � � � � � �
SLHFHV RI DUFKLWHFWXUH� ZKLFK DUH QRW HYLGHQW DQG YHU\ RIWHQ IRUJRWWHQ� 7RS URRIV� ZDOOV�� � � � � � � � � � � � � �
EDOFRQLHV RU WHUUDFHV VKRXOG EH HIIHFWLYHO\ XVHG DV JUHHQ DUHDV ZKLFK DUH DEOH WR IXOILOO DW� � � � � � � � � � � � � � � �
OHDVW�VRPH�RI�WKH�IXQFWLRQV�WKH�WUDGLWLRQDO�JDUGHQV�KDV���

�
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2YHUOD\ RQ JUHHQ EDOFRQLHV KDYH WKH DGYDQWDJH RQ JUHHQ URRIV DQG JUHHQ ZDOOV�� � � � � � � � � � � � �
WKDW GRHV QRW QHFHVVDULO\ KDV WR EH H[SHQVLYH� $V DQ HOHPHQW RI D SULYDWH DSDUWPHQW LV� � � � � � � � � � � � � � � �
H[WUHPHO\ HDV\ WR LPSOHPHQW E\ LQGHSHQGHQW SULYDWH FXVWRPHU DV PXFK DV WKH EXLOGLQJ� � � � � � � � � � � � �
GHYHORSHU� ,W LQWHUDFWV ZLWK WKH FORVHVW HQYLURQPHQW RI WKH KDELWDQW� FKDQJLQJ WKH YLHZ EXW� � � � � � � � � � � � � �
DOVR WKH DLU TXDOLW\ DQG WHPSHUDWXUH LQ WKH DSDUWPHQW� ,W GRHV PDNH WKH RZQHU RI WKH EDOFRQ\� � � � � � � � � � � � � � � � �
IHHO UHVSRQVLEOH IRU KLV RZQ SURVSHULW\ DQG DOORZ KLP WR LPSURYH WKH OLIH TXDOLW\ ZLWKRXW� � � � � � � � � � � � � � �
QHFHVVDU\ FRQWUDFWV� DJUHHPHQWV� UHVSHFWLQJ EXLOGLQJ ODZ DQG D VWUXFWXUH UHTXLUHPHQW� ZKLFK� � � � � � � � � � �
DUH YHU\ RIWHQ D SUREOHP WR LPSOHPHQW D JUHHQ ZDOOV RU JUHHQ URRIV RQ DOUHDG\ H[LVWLQJ� � � � � � � � � � � � � � � �
EXLOGLQJV��
�
�
�
��� +RZ�WR�UHGXFH�DLU�SROOXWLRQ�LQ�WKH�FLW\�
�

$LU SROOXWLRQ LV DQ HQYLURQPHQWDO DQG VRFLDO LVVXH DQG� DW WKH VDPH WLPH� LW LV D FRPSOH[� � � � � � � � � � � � � � � � �
SUREOHP SRVLQJ PXOWLSOH FKDOOHQJHV LQ WHUPV RI PDQDJHPHQW DQG PLWLJDWLRQ RI KDUPIXO� � � � � � � � � � � �
SROOXWDQWV� $LU SROOXWDQWV DUH HPLWWHG IURP DQWKURSRJHQLF DQG QDWXUDO VRXUFHV� WKH\ PD\ EH� � � � � � � � � � � � �
HLWKHU HPLWWHG GLUHFWO\ �SULPDU\ SROOXWDQWV� RU IRUPHG LQ WKH DWPRVSKHUH �DV VHFRQGDU\� � � � � � � � � � � �
SROOXWDQWV�� 7KH\ KDYH D QXPEHU RI LPSDFWV RQ KHDOWK� HFRV\VWHPV� WKH EXLOW HQYLURQPHQW DQG� � � � � � � � � � � � � �
WKH FOLPDWH� WKH\ PD\ EH WUDQVSRUWHG RU IRUPHG RYHU ORQJ GLVWDQFHV� DQG WKH\ PD\ DIIHFW� � � � � � � � � � � � � � �
ODUJH DUHDV� (IIHFWLYH DFWLRQ WR UHGXFH WKH LPSDFWV RI DLU SROOXWLRQ UHTXLUHV D JRRG� � � � � � � � � � � � � �
XQGHUVWDQGLQJ RI LWV FDXVHV� KRZ SROOXWDQWV DUH WUDQVSRUWHG DQG WUDQVIRUPHG LQ WKH� � � � � � � � � � � �
DWPRVSKHUH� DQG KRZ WKH\ DIIHFW KXPDQV� HFRV\VWHPV� WKH FOLPDWH� DQG VXEVHTXHQWO\� � � � � � � � � � �
VRFLHW\�DQG�WKH�HFRQRP\�����

$V ZH FDQ UHDG LQ WKH UHSRUW ZULWWHQ E\ WKH (XURSHDQ (QYLURQPHQW $JHQF\ �(($�� WKH DLU� � � � � � � � � � � � � � � �
TXDOLW\ LQ 3RODQG LV QRW YHU\ VDWLVI\LQJ� 0DQ\ VWDWLRQV� DOVR LQ :DUVDZ DUH UHSRUWLQJ� � � � � � � � � � � � � �
FRQFHQWUDWLRQ RI 30�� DQG 30��� DERYH WKH (8 DQQXDO OLPLW YDOXH� 7KDW PHDQV WKDW PRVW RI� � � � � � � � � � � � � � � �
WKH KDELWDQWV LQ ELJ FLWLHV DUH YHU\ RIWHQ H[SRVHG WR SROOXWDQWV LQ DQG DURXQG WKHLU KRPHV�� � � � � � � � � � � � � � � �
ZKLFK�PD\�KDYH�YHU\�EDG�HIIHFW�RQ�WKHLU�KHDOWK���

3RODQG EHORQJV WR WKH FRXQWULHV ZLWK WKH PRVW SROOXWHG DLU� ,Q (XURSH HYHU\ \HDU� ������� � � � � � � � � � � � � � �
3ROHV GLH SUHPDWXUHO\ GXH WR DLU SROOXWLRQ� DV FDUFLQRJHQLF DQG PXWDJHQLF VXEVWDQFHV HQWHU� � � � � � � � � � � � �
WKH DLU� %UHDWKLQJ DLU FRQWDPLQDWHG ZLWK VXOIXU FRPSRXQGV� GXVW� EHQ]R �D� S\UHQH DQG RWKHU� � � � � � � � � � � � � �
KDUPIXO VXEVWDQFHV FDXVHV GHDGO\ GLVHDVHV� OXQJ FDQFHU� FKURQLF REVWUXFWLYH SXOPRQDU\� � � � � � � � � �
GLVHDVH DQG DVWKPD� +HDOWK FRVWV UHVXOWLQJ IURP DLU SROOXWLRQ HVWLPDWHG IRU RQO\ FLW\ RI� � � � � � � � � � � � � �
:DUVDZ�LV�IURP���ELOOLRQ������ELOOLRQ�3/1�DQQXDOO\��

�

�
�
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*UHHQ DUHDV DUH QRW RQO\ XVHIXO DV D VSDFH ZKLFK EULQJV SHRSOH FORVHU WR WKH QDWXUH� ,W LV� � � � � � � � � � � � � � � � � �
DOVR D SODFH ZLWK SODQWV� $QG WKRVH H[DFW SODQWV PD\ EH WKH VROXWLRQ IRU WKH DLU SROOXWLRQ� 7KH� � � � � � � � � � � � � � � � � �
UHVHDUFK VWDWHV WKDW SODQW OHDYHV DV ZHOO DV FHUWDLQ PLFUREHV DUH DEOH WR DEVRUE DLU SROOXWDQWV� � � � � � � � � � � � � � � �
RU�WUDQVIRUP�WKHP�LQ�OHVV�RU�QRQWR[LF�VXEVWDQFHV���

7KH DYHUDJH WUHH SURGXFHV R[\JHQ RI DQ HVWLPDWHG YDOXH RI RYHU ������ GROODUV GXULQJ� � � � � � � � � � � � � �
WKH �� \HDUV� 'HSHQGLQJ RQ WKH DJH DQG VSHFLHV RI WKH WUHH� WKHVH EHQHILWV DUH GLIIHUHQW � IRU� � � � � � � � � � � � � � � � � �
HJ]DPSOH ���\HDU�ROG SLQH FDQ SURGXFH HQRXJK R[\JHQ IRU � SHRSOH� DQG ����\HDU�ROG� � � � � � � � � � � �
EHHFK FDQ SURGXFH HQRXJK R[\JHQ HYHQ IRU �� SHRSOH� 7KH ZRUN RI VXFK D VLQJOH WUHH LV� � � � � � � � � � � � � � � � �
FRPSDUHG WR WKH ZRUN RI HYHQ ��� ODUJH DLU FRQGLWLRQHUV IRU �� KRXUV D GD\� 7KHUHIRUH� WUHHV� � � � � � � � � � � � � � � � �
FDQ EH FRQVLGHUHG DV IULHQGV RI RXU ZDOOHWV � WKH\ DOORZ WR VDYH XS WR ��� SHU \HDU RQ DLU� � � � � � � � � � � � � � � � � � � �
FRQGLWLRQLQJ��ZKLOH�LQ�ZLQWHU�WKH\�FDQ�UHGXFH�KHDWLQJ�FRVWV�E\������������

*UHHQ LQIUDVWUXFWXUH FDQ GLUHFWO\ LQIOXHQFH DLU TXDOLW\ LQ WKUHH PDLQ ZD\V� ,QFUHDVH LQ� � � � � � � � � � � � �
GHSRVLWLRQ RI SROOXWDQWV� $OWHULQJ WKH ZLQG IORZ� (PLWWLQJ ELRJHQLF YRODWLOH FRPSRXQGV DQG� � � � � � � � � � � �
SROOHQ� (YHU\ RQH RI WKHVH ZD\V FDQ LQIOXHQFH DLU TXDOLW\ RQ GLIIHUHQW VFDOHV� 7KH ILUVW DQG WKH� � � � � � � � � � � � � � � � �
WKLUG LQIOXHQFH WKH DLU TXDOLW\ RQ D FLW\ VFDOH� ZKLOH WKH VHFRQG LQIOXHQFHV WKH DLU TXDOLW\ RQ D� � � � � � � � � � � � � � � � � �
ORFDO�VFDOH��,Q�DGGLWLRQ��WKHUH�DUH�DOVR�LQGLUHFW�VLGH�HIIHFWV��

6WXGLHV DVVXPH WKDW WKH GHSRVLWLRQ RI D SROOXWDQW GHSHQGV RQ WKH GHSRVLWLRQ YHORFLW\� WKH� � � � � � � � � � � � � �
ZHOO PL[HG KHLJKW RI WKH SROOXWDQW DQG WKH FRQFHQWUDWLRQ RI WKH SROOXWDQW� 7KH GHSRVLWLRQ� � � � � � � � � � � � � �
YHORFLW\ RI JUHHQ LV LQ JHQHUDO KLJKHU WKDQ WKDW RI RWKHU XUEDQ VXUIDFHV GXH WR WKH PHWDEROLF� � � � � � � � � � � � � � � � �
XSWDNH E\ SODQWV� WKH ³VWLFNLQHVV´ RI WKH OHDI VXUIDFH� WKH ODUJH VXUIDFH DUHD RI JUHHQ� DQG WKH� � � � � � � � � � � � � � � � �
DHURG\QDPLF SURSHUWLHV RI JUHHQ� 7KH KLJKHU WKH GHSRVLWLRQ YHORFLW\� WKH ORZHU WKH� � � � � � � � � � � �
FRQFHQWUDWLRQ�RI�WKH�SROOXWDQW�ZLOO�EH�DQG�WKH�PRUH�GHSRVLWLRQ� ���

�

�
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'XULQJ SDVW \HDUV VHYHUDO VWXGLHV KDYH EHHQ GRQH WR XQGHUVWDQG WKH LPSDFW RI SODQWV� � � � � � � � � � � � � �
RQ WKH TXDOLW\ RI WKH DLU� 7ZR GLIIHUHQW FRQVHTXHQFHV HPHUJHG� 3K\WRUHPHGLDWLRQ DQG� � � � � � � � � � � �
%LRILOWUDWLRQ� 3K\WRUHPHGLDWLRQ FDQ EH GHILQHG DV WKH XVH RI SODQWV WR UHPRYH SROOXWDQWV IURP� � � � � � � � � � � � � �
WKH DLU� ZDWHU DQG VRLO� 7KHUH DUH YDULRXV WHFKQLTXHV WR GR WKLV SURFHVV� 3K\WRH[WUDFWLRQ� WKH� � � � � � � � � � � � � � �
XVH RI SODQWV WR FOHDQ XS SROOXWDQWV YLD DFFXPXODWLRQ LQ KDUYHVWDEOH WLVVXHV�� � � � � � � � � � � �
SK\WR�UKL]R�ILOWUDWLRQ� WKH XVH RI SODQWV LQ K\GURSRQLF VHW�XS IRU ILOWHULQJ SROOXWHG ZDWHU�� � � � � � � � � � � �
SK\WRVWDELOLVDWLRQ� WKH XVH RI SODQWV WR VWDELOLVH SROOXWDQWV LQ VRLO E\ SUHYHQWLQJ HURVLRQ�� � � � � � � � � � � � �
OHDFKLQJ� RU UXQRII� RU E\ FRQYHUWLQJ SROOXWDQWV WR OHVV ELRDYDLODEOH IRUPV� SK\WRGHJUDGDWLRQ�� � � � � � � � � � � �
WKH EUHDNGRZQ RI SROOXWDQWV E\ SODQW HQ]\PHV� XVXDOO\ LQVLGH WLVVXHV� UKL]RGHJUDGDWLRQ� WKH� � � � � � � � � � � �
GHJUDGDWLRQ RI SROOXWDQWV LQ WKH UKL]RVSKHUH GXH WR PLFURELDO DFWLYLW\ DQG SK\WRYRODWLOLVDWLRQ�� � � � � � � � � � � �
WKH�UHOHDVH�RI�SROOXWDQWV�E\�SODQWV�LQ�YRODWLOH�IRUP��
%LRILOWUDWLRQ LV GHILQHG DV WKH SURFHVV RI GUDZLQJ DLU LQWR DQ RUJDQLF PDWHULDO� VXFK DV VRLO RU� � � � � � � � � � � � � � � � �
SODQWV�DQG�UHPRYLQJ�LQ�WKDW�ZD\�WKH�JDVHV� ���
�
�
�
��� +RZ�WR�VROYH�WKH�SUREOHP�RI�XUEDQ�KHDW�LVODQGV�
�

7KH 8UEDQ +HDW ,VODQG HIIHFW GHVFULEHV WKH WHQGHQF\ RI XUEDQ DUHDV WR H[SHULHQFH KLJKHU� � � � � � � � � � � � � �
RXWGRRU DLU WHPSHUDWXUH OHYHOV FRPSDUHG WR WKHLU FRQWLJXRXV UXUDO SHULSKHU\� 7KLV� � � � � � � � � � �
SKHQRPHQRQ LV PDLQO\ DWWULEXWHG WR WKH VSHFLDO FKDUDFWHULVWLFV RI WKH XUEDQ ODQGVFDSH�� � � � � � � � � � � �
LQFOXGLQJ EXLOGLQJ GHQVLW\� VL]H DQG RULHQWDWLRQ� RSHQ VSDFH FRQILJXUDWLRQ� DQG WKH XVH RI KHDW� � � � � � � � � � � � � �
DEVRUELQJ FRQVWUXFWLRQ PDWHULDOV� LUUHVSHFWLYH RI JOREDO ZDUPLQJ� 7KH GHVLJQ RI XUEDQ� � � � � � � � � � �
ODQGVFDSHV DQG EXLOGLQJV� LQFOXGLQJ LQWHQVLYH GHYHORSPHQW OHDGLQJ WR PDVVLYH ORVV RI� � � � � � � � � � �
YHJHWDWLRQ DQG SHUYLRXV VXUIDFH FRYHU� PLJKW LQFUHDVH WKH LQWHQVLW\ RI WKH 8UEDQ +HDW ,VODQGV� � � � � � � � � � � � � �
HIIHFW DQG WKXV FRPSURPLVH WKH WKHUPDO FRPIRUW RI SHRSOH DW VWUHHW OHYHO� H[DFHUEDWH� � � � � � � � � � � � �
GLVFRPIRUW FDXVHG E\ WKH RYHUKHDWLQJ RI LQGRRU VSDFHV� DQG LQFUHDVH HQHUJ\ FRQVXPSWLRQ� � � � � � � � � � � �
UHVXOWLQJ�IURP�FRROLQJ�HQHUJ\�GHPDQG�LQ�EXLOGLQJV� ���

8UEDQ +HDW ,VODQGV DUH SUHVHQW PRVWO\ LQ PHWURSROLWDQ DUHDV� DQG DUH FUHDWHG E\ HQHUJ\� � � � � � � � � � � � � �
IURP SHRSOH� FDUV� EXVHV� DQG WUDLQV DQG RWKHU SODFHV ZKLFK KDYH ORWV RI DFWLYLW\ DQG ORWV RI� � � � � � � � � � � � � � � � �
SHRSOH� ,W LV DOVR FRQQHFWHG WR WKH FURZGLQJ � GHQVLW\ SUREOHP� 6N\VFUDSHUV DQG RWKHU KLJK� � � � � � � � � � � � � � �
GHQVLW\ FRQVWUXFWLRQV WHQGV WR FUHDWH D ORW RI KHDW ZKLFK E\SDVVHV LQVXODWLRQV DQG KDYLQJ� � � � � � � � � � � � � �
QRZKHUH HOVH WR JR� HQGV XS EHWZHHQ WKH EXLOGLQJV FUHDWLQJ D XUEDQ KHDW LVODQG� $JDLQ SODQWV� � � � � � � � � � � � � � � �
DUH WKH VROXWLRQ� WKH\ �KHOS WR FRRO WKLQJV GRZQ� 3ODQWV DEVRUE FDUERQ GLR[LGH� D OHDGLQJ� � � � � � � � � � � � � � �
�
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SROOXWDQW� 7KH\ DOVR SURGXFH D FRROLQJ HIIHFW RQ WKH HQYLURQPHQW WKDQNV WR WKH SURFHVV RI� � � � � � � � � � � � � � �
HYDSRWUDQVSLUDWLRQ��KHDW�HQHUJ\�LV�ORVW�DV�ZDWHU�HYDSRUDWHV�DQG�WUDQVSLUHV�IURP�YHJHWDWLRQ���

7KDQNV WR WKH JUHHQHU\ ZH FDQ ORZHU WKH WHPSHUDWXUH LQ WKH FORVHVW DUHD DV D UHVXOW RI� � � � � � � � � � � � � � � � �
WKH HYDSRWUDQVSLUDWLRQ SURFHVV LQ WKH VXPPHU HYHQ ����R& ���� ,Q ZLQWHU� WKH FRQVWUXFWLRQ RI� � � � � � � � � � � � �
WKH YHUWLFDO JDUGHQ SURWHFWV WKH IDoDGH DJDLQVW WKH LPSDFW RI ZLQG SRZHU� UHGXFLQJ HQHUJ\� � � � � � � � � � � � � �
FRQVXPSWLRQ IRU KHDWLQJ� 7KH UHVHDUFK VKRZV WKDW JUHHQ HOHPHQWV LQVWDOOHG RQ WKH IDFDGHV RI� � � � � � � � � � � � � �
WKH EXLOGLQJV LPSURYHV DOVR WKH PLFURFOLPDWH LQVLGH WKH URRPV� ,Q URRPV ZLWK JUHHQ ZDOOV� WKH� � � � � � � � � � � � � � �
WHPSHUDWXUH LV UHGXFHG E\ DQ DYHUDJH RI �R&� ZKLFK VLJQLILFDQWO\ UHGXFHV WKH HQHUJ\� � � � � � � � � � � � �
FRQVXPSWLRQ IRU FRROLQJ E\ PHDQV RI DLU FRQGLWLRQLQJ ���� $QDO\VLV RI HQHUJ\ FRQVXPSWLRQ LQ� � � � � � � � � � � � �
EXLOGLQJV ZLWK JUHHQ URRIV DQG ZDOOV LQGLFDWHV WKDW WKLV W\SH RI GHYHORSPHQW DOORZV UHGXFLQJ� � � � � � � � � � � � � �
WKH FRROLQJ ORDG FRVWV LQ WKH UDQJH RI ������ SHU \HDU DQG ��������� LQ WKH WRWDO HQHUJ\� � � � � � � � � � � � � � � � �
FRQVXPSWLRQ FDOFXODWLRQ LQ WKH EXLOGLQJ ���� $ �� FP OD\HU RI VRLO VXEVWUDWH DQG ����� FP RI� � � � � � � � � � � � � � � �
SODQW�FRYHU�KDV�WKH�VDPH�LQVXODWLQJ�SURSHUWLHV�DV����FP�RI�PLQHUDO�ZRRO����

7KH VRXUFHV HPLWWLQJ KHDW UDGLDWLRQ DUH PRVWO\ WKH VXQ DQG WKH VXUURXQGLQJV �EXLOGLQJV� � � � � � � � � � � � �
DQG JURXQG VXUIDFH�� 6RPH RI WKH VXQOLJKW IDOOLQJ RQ SODQWV DQG VXEVWUDWH DUH DEVRUEHG DQG� � � � � � � � � � � � � � �
VRPH LV UHIOHFWHG DQG WUDQVPLWWHG��� �� 7KH SURSRUWLRQ RI VRODU UDGLDWLRQ DEVRUEHG� UHIOHFWHG� DQG� � � � � � � � � � � � �
WUDQVPLWWHG YDULHV DFURVV W\SH RI SODQWV� WKHLU GLIIHUHQW OHDI GHQVLW\ DQG FRORUV� $SSUR[LPDWHO\� � � � � � � � � � � � �
KDOI RI VRODU UDGLDWLRQ LV DEVRUEHG LQ WKH SODQW DQG WKH DPRXQW RI UDGLDWLRQ UHIOHFWLRQ LV QHDUO\� � � � � � � � � � � � � � � � �
HTXDO WR WKDW RI WUDQVPLVVLRQ� ZKLFK PRVWO\ UDQJHV IURP �� WR ��� RI VRODU UDGLDWLRQ� 7KH� � � � � � � � � � � � � � � �
DEVRUSWDQFH RI SODQW OHDYHV LV VWURQJO\ GHSHQGHQW RQ ZDWHU FRQWHQW� OHDI KDLUV DQG OHDI� � � � � � � � � � � � � �
WKLFNQHVV� 7KLFN DQG ZD[\�OHDYHV� VXFK DV FRQLIHU QHHGOHV� DEVRUE XS WR ��� RI VRODU� � � � � � � � � � � � � �
UDGLDWLRQ��� �� 3ODQWV DUH DQ HIIHFWLYH UHIOHFWRU DQG WUDQVPLWWHU LQ ORQJ�ZDYH UDGLDWLRQ IURP WKHLU� � � � � � � � � � � � �
DELOLW\ WR UHIOHFW ��� RI QHDU LQIUDUHG UDGLDWLRQ DQG WKH\ DUH HIIHFWLYH DEVRUEHUV LQ WKH� � � � � � � � � � � � � � �
VKRUW�ZDYH UDGLDWLRQ� SDUWLFXODUO\ SKRWRV\QWKHWLFDOO\ DFWLYH UDGLDWLRQ �3$5�� ZKLFK FDQ EH� � � � � � � � � �
DEVRUEHG XS WR ���� ��� �$GGLWLRQDOO\� KHDW WUDQVIHU LQ WKH /LYLQJ :DOOV LV D UHVXOW RI KHDW� � � � � � � � � � � � � � � �
H[FKDQJH E\ FRQYHFWLRQ EHWZHHQ SODQWV DQG DLU LQ WKH VXUURXQGLQJV� SODQWV DQG DLU LQ WKH� � � � � � � � � � � � � � �
FDQRS\� SODQW DQG VXEVWUDWH� DQG VXEVWUDWH DQG DLU LQ WKH FDQRS\� &RQGXFWLYH KHDW WUDQVIHU� � � � � � � � � � � � � �
PDLQO\ RFFXUV EHWZHHQ SODQWV DQG VXEVWUDWH DQG DOVR WKURXJK WKH OHDI� ,W LV QRWHG WKDW WKH� � � � � � � � � � � � � � � �
DPRXQW RI KHDW H[FKDQJHG IURP OHDYHV WR OHDYHV LV XVXDOO\ QHJOLJLEOH� $SSDUHQWO\� VXEVWUDWH� � � � � � � � � � � � �
GHSWK�LV�RQH�RI�WKH�NH\�IDFWRUV�LQ�LPSHGLQJ�FRQGXFWLYH�KHDW�H[FKDQJH� �

(YDSRUDWLRQ DQG WUDQVSLUDWLRQ DUH WKH LPSRUWDQW PHFKDQLVPV WR FRRO GRZQ WKH OHDI GXH WR� � � � � � � � � � � � � �
WKH XVH RI FRQVLGHUDEOH KHDW DEVRUEHG LQ D OHDI ��� �� $ERXW ��� RI WKH KHDW DFFXPXODWHG LQ D� � � � � � � � � � � � � � � � �
OHDI FDQ EH GLVVLSDWHG E\ WUDQVIRUPLQJ LW LQWR ODWHQW KHDW� +RZHYHU� WKLV UDWLR RI ODWHQW KHDW� � � � � � � � � � � � � � � �
GLVVLSDWHG IURP WKH SODQW WR WRWDO DEVRUEHG UDGLDWLRQ E\ WKH SODQW FDQ EH KLJKO\ YDULHG� � � � � � � � � � � � � � �
DFFRUGLQJ�WR�ZLQG�VSHHG�DQG�PRLVWXUH�FRQWHQW�RI�WKH�DLU�� ����
�

�
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�� 7KH�YLVLRQ�RI�JUHHQ�EDOFRQLHV�DV�D�IXWXUH�RI�PRGHUQ�FLWLHV�
�

7DNLQJ LQWR WKH FRQVLGHUDWLRQ DOO WKH SRVLWLYH LPSDFWV RI WKH JUHHQ ZDOOV RQ WKH� � � � � � � � � � � � � �
HQYLURQPHQW EXW DOVR LQKDELWDQWV WKH LGHD KDV EHHQ SURSRVHG WR EH LPSOHPHQWHG LQ VRPH� � � � � � � � � � � � � �
DUHDV RI EXLOGLQJV� *UHHQ EDOFRQLHV VHHPV WR EH D JUHDW VROXWLRQ LQGHSHQGHQWO\ � RU WRJHWKHU� � � � � � � � � � � � � � �
ZLWK JUHHQ URRIV DQG JUHHQ ZDOOV� ,W FDQ EH LPSOHPHQWHG E\ D SULYDWH LQYHVWRU� ZKLFK LV ZLOOLQJ� � � � � � � � � � � � � � � � �
WR SXUFKDVH D SODQWV MXVW IRU KLV RZQ EDOFRQ\� EXW DOVR E\ D GHYHORSHU RI WKH EXLOGLQJ ZKLFK LV� � � � � � � � � � � � � � � � � � �
ZLOOLQJ�WR�LPSOHPHQW�LW�WR�DOO�H[LVWLQJ�EDOFRQLHV�LQ�WKH�EXLOGLQJ��
�

�
)LJXUH����%HIRUH�DQG�$IWHU���8UV\QyZ�YLVXDOLVDWLRQ��

�
�

�
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�

&XUUHQWO\ RQ WKH PDUNHW DYDLODEOH DUH WKUHH GLIIHUHQW V\VWHPV ZKLFK FDQ EH XVHG IRU� � � � � � � � � � � � � �
WKH FRQVWUXFWLRQ RI �RYHUOD\ RQ JUHHQ EDOFRQLHV �� (DFK RI WKH VROXWLRQ LV GLIIHUHQW DQG FDQ EH� � � � � � � � � � � � � � � �
FKRRVHQ�UHVSHFWLYHO\�WR�WKH�H[SHFWDWLRQ�RI�WKH�FOLHQW�DQG�KLV�EXGJHW���
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Synoptic:  
Climate-proof cities rely on Nature-based solutions, green infrastructures, ecosystem-based 
adaptation and ecosystem services to create resilient urban ecosystems. Nevertheless, the 
relation among these concepts is still not completely clear. This paper aims at providing a 
better understanding of these concepts and of their integration into urban planning, to 
support cities embedding those within their plans.  
 
1. Introduction  
‘Everything you can imagine, nature has already created’ (Einstein). 
It is now widely recognized that human activities have reached a level that could result in 
abrupt and, in some cases, irreversible environmental changes detrimental to human 
development (Eggermont, H.et al., 2015). Societies face increasing challenges such as 
climate change, jeopardized food security and water resource provision, and enhanced 
climate related risks, such as floods, drought, cloudburst, heat waves, etc. In this regard 
urban areas, with around 60% of world population living in cities, will face even greater 
constraints due to overpopulation, social inequities, environmental challenges, and limited 
available resources. In this context, Nature Based Solutions (NBSs) can provide a valuable 
answer to environmental and societal challenges, and can contribute to increase urban 
resilience. 
In the last years, NBSs have entered in the scientific and research vocabulary as an 
appealing term to define solutions that are inspired by nature and that are able to provide 
multiple benefit in a range of impact categories (water management, climate adaptation, food 
provision, urban regeneration, social inclusion, etc.). Although the concept of Nature Based 
Solutions strongly relies on green infrastructures, ecosystem-based solutions and ecosystem 
services, the relation among these notions is still under debate in current scientific literature. 
Moreover, the integration and implementation of those concepts within urban areas poses a 
great challenge to urban planning and policies, even if, at the same time, it provides decision 
and policy makers with a unique opportunity to shape future resilient urban ecosystems. The 
transition from traditional urban planning to an ecosystem approach planning process, 
sometimes called ecological planning, has been recognized in literature (Ygitcanlar, 2015 
and Vasishth, 2008) but is still far from being systematically integrated into cities’ plans and 
strategies. The shift from a mere preservation and conservation of urban ecosystems 
towards an integrated planning and management of nature based services and solutions is 
slow, but it will be crucial to develop liveable, health and resilient cities.  
The aim of this paper is to present an overview of the different concepts (NBSs, green 
infrastructure and ecosystem services). First, starting from existing literature, the paper will 
provide a comparative analysis of the different definitions of the analysed concepts. 
Secondly, it will investigate an example of integration of such concepts within strategic 
planning (Greenspace quality, Scotland).  

670



De Luca, Claudia      Nature based solutions and related concepts:   54th ISOCARP 
Conticelli, Elisa        framework for developing resilient urban ecosystems Congress 2018 
Tondelli, Simona 

2. Definitions
The idea of finding solutions to the increasing societal challenges that are nature-based is 
gradually spreading into EU cities and regions. Nevertheless, different terminologies and 
concepts have been used in the last decades to define instruments, tools and solutions that 
refer to the use of ecosystems and nature to tackle a broad range of challenges and to 
improve humans’ wellbeing and health. Within the scope of this paper, the focus will lie on 
the definition and integration of such solutions in urban and peri-urban areas. 

2.1  Green Infrastructures (GIs) 
Green and blue infrastructures have been identified in the last decades as one of the most 
interesting and promising strategy for achieving sustainability. One of the first definition of GI 
has been given by the Conservation Fund (2004) delineating them as ‘the interconnected 
network of natural and semi-natural areas, features and green spaces that support native 
species, maintain natural ecological processes in rural and urban areas, and contribute to the 
health and quality of life for human beings’ (The Conservation Fund, 2004).  
The idea of planning those infrastructures in an integrated and interconnected way always 
support the concept of GI and the same conservation fund in 2006 renamed them as ‘a 
strategically planned and managed network of natural lands, working landscapes, and other 
open spaces that conserve ecosystem values and functions and provides associated 
benefits to human populations, in order to link GI concept closely to its implementation’.  
With the same vision and objectives in mind, the EU Commission proposes in 2013 the 
strategy on green infrastructure to enhance Europe natural capital. Within this strategy, GI 
are defined as ‘a strategically planned network of natural and semi-natural areas with other 
environmental features designed and managed to deliver a wide range of ecosystem 
services such as water purification, air quality, space for recreation and climate mitigation 
and adaptation. This network of green (land) and blue (water) spaces can improve 
environmental conditions and therefore citizens' health and quality of life. It also supports a 
green economy, creates job opportunities and enhances biodiversity. The Natura 2000 
network constitutes the backbone of the EU green infrastructure’.  
Compared with the previous ones, this definition strongly connects GI with the ecosystem 
services they can provide and it includes at the same level green and blue spaces; 
moreover, by mentioning Natura 2000 network as the main backbone of EU green 
infrastructure, the urban dimension of GI appears to be less evident than in the Conservation 
Fund definition, that was focusing on citizens’ health and quality of life as the main impacts to 
be considered. Nevertheless, as also mentioned by Wang et Banzhaf (2018), the scale, the 
range, the extent and the implementation of such solutions can strongly vary from case to 
case as well as the benefits and the impacts they can produce on human wellbeing and 
health and on the environment. Thus, a strategic planning of such solutions is absolutely 
needed to maximize those benefits.  
In the same line, the definition from the German Federal Agency for Nature Conservation in 
2017 considers GI as a ‘strategically planned network of natural and semi-natural areas with 
other environmental features designed and managed to deliver a wide range of ecosystem 
services. It incorporates green spaces (or blue if aquatic ecosystems are concerned) and 
other physical features in terrestrial (including coastal) and marine areas. On land, GI is 
present in rural and urban settings’. In this case, the concept of green and blue 
infrastructures is highlighted and their integration into planning strategies is strongly 
supported.  

GI concept are also often mentioned in Chinese (Wang et Banzhaf, 2018) ad US (EPA, 
2008, Fletcher et. Al, 2014, Coutts et Hahn, 2015) literature, being the concept 
operationalized at worldwide level. 
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2.2 Ecosystem services 
The definition of ecosystem services (ES) and the huge work that has been done so far to 
evaluate and assess their values already give a clear idea of the power of this concept and 
definition. ES have reached a worldwide recognition and found their basis in 2005 with the 
Millennium Ecosystem Assessment (MEA), an impressive work that involved more than 1300 
scientists worldwide. The definition that came out from that momentum summarizes the 
‘anthropocentric’ conception of the term, stating that ES ‘are the ecological characteristics, 
functions, or processes that directly or indirectly contribute to human wellbeing: that is, the 
benefits that people derive from functioning ecosystems (Costanza et al., 1997; Millennium 
Ecosystem Assessment (MEA), 2005). 
ES have been categorized in 4 different types of services such as provisioning, regulating, 
cultural and supporting services, each of those providing a different kind of benefits to 
people. To support the relevance of this concept and reach decision and policy making, 
different approaches in the last decades have focused their attention mostly on the mapping, 
evaluation and economic assessment of such services. In particular, at EU level, the 
Biodiversity strategy requests Member States to map and assess the state of ecosystems 
and their services in their national territory with the assistance of the European Commission. 
They must also assess the economic value of such services, and promote the integration of 
these values into accounting and reporting systems at EU and national level by 2020 (Target 
2, Action 5, Biodiversity Strategy). Although most of the attention is focused on evaluating 
and assessing ecosystem services, it is important to mention also the possible trade off 
generate by ecosystem to human being, called ecosystem disservices. Indeed allergenic 
pollen, spread of diseases, etc. should be considered whenever an ecosystem is evaluated. 

2.3 Nature Based Solutions (NBS) 
‘Nature based solutions’ is the youngest term introduced in this context and, most likely for 
this reason, currently the one on which there is less consensus. The first reference to the 
term nature-based solution can be found in the late 2000s in a report of the World Bank 
focusing on solutions to mitigate and adapt to climate change (MacKinnon et al. 2008). In this 
report, attention is mostly focus on nature, while biodiversity preservation and urban 
environment are hardly mentioned, and the proposed concept doesn’t differentiate much 
from the previous definitions of GI. 
In 2015, the EU Commission set up an expert group on Nature Based Solutions and re-
naturing cities, which set the way towards a dedicated funding stream within the Horizon 
2020 funding programme. In that context, NBSs have been analyzed with a strong focus on 
urban environment and have been defined as ‘actions which are inspired by, supported by or 
copied from nature. Some involve using and enhancing existing natural solutions to 
challenges, while others are exploring more novel solutions, for example mimicking how non-
human organisms and communities cope with environmental extremes. NBSs use the 
features and complex system processes of nature, such as its ability to store carbon and 
regulate water flow, in order to achieve desired outcomes, such as reduced disaster risk, 
improved human well-being and socially inclusive green growth. Maintaining and enhancing 
natural capital, therefore, is of crucial importance, as it forms the basis for implementing 
solutions. These nature-based solutions ideally are energy and resource-efficient, and 
resilient to change, but to be successful they must be adapted to local conditions’. Building 
on this report, the EU Commission in 2016 adopted the following definition: ‘NBSs are 
solutions that are inspired and supported by nature, which are cost-effective, simultaneously 
provide environmental, social and economic benefits and help build resilience. Such 
solutions bring more, and more diverse, nature and natural features and processes into 
cities, landscapes and seascapes, through locally adapted, resource-efficient and systemic 
interventions’. Within this definition, the role of NBSs as actual solutions to pre-identified 
societal challenges within cities assumes a strong relevance, while at the same time, the 
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focus on mimicking, which was clearly mentioned in the expert group report, appear to loose 
relevance.  
The IUCN definition, 2016, built on the idea of nature-based solutions as one of the possible 
strategies to tackle societal challenges defining them as ‘actions to protect, sustainably 
manage, and restore natural or modified ecosystems, that address societal challenges 
effectively and adaptively, simultaneously providing human well-being and biodiversity 
benefits’. Anyway, also in this case the focus looks broader than the urban scale stating that 
NBSs are applied at a landscape scale, thus not including punctual solutions implemented at 
a building level (i.e green roof), for instance. Again, this concept is quite similar to the GI 
definitions mentioned in the previous paragraph. 
This EU Commission definition appears broader than the IUCN one, and could be further 
developed using a categorization made by DELTARES. In particular, they divided NBSs into 
two categories: 
 

• The use of existing natural areas as NBS, where we can use one or more ecosystem 
services in addition to the conservation or promotion of biodiversity, mostly focusing 
on ecosystem preservation (i.e national and regional parks, earth biosphere, Natura 
2000 sites) 

• New NBS designed and installed to support one or more ecosystem services and to 
make a given contribution to biodiversity 

The second category has been further subdivided into two groups. This differentiation 
assumes a great importance when referring to urban environments, since they requires 
different implementation strategies at the operational level: 

• Hybrid NBS: combinations of hard infrastructure with soft or green elements, 
examples being green walls, green roofs, mobile plant containers, and so on. They 
often focus on one or two benefits in addition to the contribution they make to 
biodiversity. Effectively, they cannot exist without the hard structure. They are not 
connected to the subsurface and therefore not dependent on the nutrient fluxes or 
hydrological flows in the local system. As a result, their potential for replication is 
really high. 

• Ecosystem-based NBS: re-installations of ecosystems or parts of ecosystems, 
examples being urban parks, natural embankments, urban wetlands, and so on. They 
are connected to the subsurface and are therefore highly dependent on local 
hydrological flows and nutrient fluxes. This consideration, and the fact that we expect 
them to deliver numerous ecosystem services, thus creating multiple impacts, makes 
the implementation of these solutions complex. 

For the first time, in these definitions it is possible to find the reference to small scale 
projects, i.e green roofs, vertical walls, etc., which are increasingly spreading around cities. 
Those solutions provide ecosystem services and can be considered as a component of a 
broader green infrastructure vision, but that are not included, as such, in none of the other 
definitions.  

3. Relation among the different concepts 
Although the definitions of the three considered concepts in some cases appear to overlap 
and to be separated by vague borders, there is a need for a clearer differentiation.  
Assuming that NBS are predominately an EU-based terms, not really spread in extra EU 
literature and practices, here below some relations among them are delineated. 
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3.1 Nature based solutions and Green Infrastructures 
NBS and GI both represent solutions based on natural (green and blue) features and 
processes used to tackle clearly identified societal challenges. Both need to be carefully 
planned and strategically integrated with reference to urban, peri-urban and rural areas, 
being GI in EU mostly mentioned with reference to peri-urban and rural areas and NBSs for 
predominantly urban areas. Nevertheless, the main difference between the two, according to 
the authors’ view, stands in the scale and the range of the project themselves. Indeed hybrid 
NBSs can be implemented in single, punctual and small scale projects (i.e green roofs and 
walls developed by private households), while ecosystem-based NBSs (i.e urban parks, 
lakes, floodplain) need much stronger financial, planning and administrative support and 
should be embedded in a broader vision of green infrastructures connection and network. 
Moreover, since ecosystem based NBSs are predominately embedded within urban projects 
and solutions, the social impacts they can create assume, sometimes, stronger relevance in 
comparison with other generated impacts.  

3.2 Nature based solutions, Green Infrastructures and Ecosystem Services 
ESs have sometimes been considered as a concept comparable to NBS and GI (Demuzere 
et. al, 2014, Maes and Jacob, 2015, Eggermont et. al. 2015), not clearly defining the different 
application of those concepts. In accordance with Pauleit et al, 2017, while NBSs and GI can 
be considered as more practical and solution oriented approaches, the concept of ESs is 
more abstract with a very strong focus on evaluation and assessment. Indeed ESs can be 
used in the evaluation of implemented NBS and GI infrastructure projects, providing decision 
makers with useful evidences regarding the environmental, social and economic benefit of 
such solutions. This approach could push forward the implementation and the integration of 
NBSs and GI within spatial and urban planning, assuming that those kinds of solutions create 
multiple impacts that traditional grey solutions don’t.  

Building on the conclusion of Pauleit et. al., 2017, Fig.1 summarizes the relations among the 
three described concepts. ESs can be considered as an assessment methodology while 
NBSs and GIs works at the implementation level. Hybrid NBS (i.e. green roof, vertical walls) 
are implemented at a smaller scale (building) and usually produce smaller impacts, if not 

Figure 1 Relation among NBS, GI and ESs (Authors’ elaboration) 
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integrated in a wider plan. On the other side ecosystem-based NBS and GI are implemented 
at wider scale (district, urban, regional) and produce a wider categories of benefits and 
impacts.  

4. From theoretical definition to practice: challenges and good practices  
As illustrated in the previous section, the concept of green infrastructures and NBSs has 
emerged as a way to secure the provisioning of ecosystem services in human-dominated 
landscape (Ahern, et al. 2014). 
Beside the fact that ecosystems provide benefits to people also very far from the ecosystems 
themselves (i.e food provision, drinking water), a wide range of benefits (i.e. air quality, 
climate regulation services, soil permeability, recreation and cultural services) directly affect 
people living within or very close to a particular ecosystem. By 2050, the world’s urban 
population is expected to nearly double, making urbanization one of the twenty-first century’s 
most transformative trends (UN, 2017); for this reason, urban ecosystems, already 
established or newly created through NBSs, assume a crucial and fundamental role in 
improving people health and quality of life. In this sense, the interest of including NBS and 
GIs into strategic urban planning and ecosystem services as an assessment methodology of 
urban plans and projects is rapidly growing. Although the definition and the understanding of 
these concepts and their evaluation in terms of effectiveness and impact assessment is 
constantly growing in research and practices, their integration into ‘business as usual’ urban 
planning process still has to come. This issue is also at the centre of the Urban Agenda for 
the EU debate, as it is one of the issues tackled by the Sustainable Land Use and NBS 
partnership. The scope of this paper will be limited to present a good practice implemented in 
Scotland for the integration of functional and qualitative approach into planning strategies 
and assessment, even though a wider and deeper discussion on the opportunities and 
challenges presented by the topic is needed. 

4.1 Greenspace quality guide: the case of Scotland 
In 2008, Greenspace Scotland published a report “Greenspace quality- a guide to 
assessment, planning and strategic development”, that detailed the steps to be followed to 
deliver a comprehensive greenspace strategy. In this context, greenspaces correspond to 
the above-mentioned ecosystem-based NBS and GIs referring mostly to urban parks, green 
corridors and urban farming.  
The key measures of such spaces have been defined through the analysis of 3 different 
values: 

- Quantity: “quantity in terms of the overall quantity of greenspace, its distribution 
spatially and in terms of differing types of greenspace (parks, green corridor, etc.)”. 
The quantity criteria is currently the most used in urban planning standards and 
minimum requirements, probably due to its easy applicability and monitoring.  

- Accessibility: “accessibility in terms of how well connected, accessible and 
inclusive greenspace is to the communities”. Accessibility, as well a quantity, is a 
common indicator used in urban planning and it is easy to monitor and evaluate. 

- Quality: “quality in terms of how well a greenspace or a wider network of 
greenspace assets addresses the varied functions need and aspirations of its 
users and other stakeholders”.  

This definition of quality recalled the idea of functions and services that a particular 
ecosystem – greenspace in this report- can provide to the community. The core role of the 
community in the greenspace planning appears even more relevant in the quality definition; 
indeed “quality of greenspace is a relative term and is best understood in terms of fitness to 
purpose”. The idea of fitness to purpose implicitly includes the identification of targets to be 
reached and/ or final consumers to satisfy. The process of quality definition suggested in this 
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guide is indeed built on the customers/users’ and the stakeholders/local authorities quality 
definition. Even though the responsible local authorities should delineate the general plan 
towards the final targets and requirements, also in line with regional, and national objectives 
to be reached, quality needs also to be discussed and agreed by local actors. Indeed quality 
parameters and perceptions are embedded in and dependent on the local and climatic 
conditions and circumstances, different cultural background and local needs.  

5. Conclusion  
Social inequalities are likely to increase in our cities in the following years, due to 
overpopulation, migrations and increasing disparities. At the same time climate change 
effects will make our settlements more and more prone to extreme events such as drought, 
floods, fire, etc. Re-naturing cities is one of the most promising solutions to tackle social and 
environmental challenges and to make urban ecosystem more livable and resilient. 
NBSs and Green Infrastructures, through the ecosystem services they provide, will strongly 
support the creation of climate proof cities, improving, at the same time, wellbeing and quality 
of life of citizens. In this context, this paper reviewed 3 concepts -Nature Based Solutions, 
Green Infrastructures and Ecosystems Services - to compare and relate those with current 
planning approaches. In this sense, ESs can be considered an assessment methodology 
while NBSs and GIs are operational solutions at strategic and implementation level. A further 
differentiation of NBS has been discussed: hybrid NBS (i.e. green roof, vertical walls) as 
solutions implemented at small scale (building) provide narrow impacts, if not integrated in a 
wider plan. On the other side ecosystem-based NBS and GI are implemented at wider scale 
(district, urban, regional) and can generate a wider categories of benefits and impacts. In 
both cases, that to be as effective as possible both NBSs and GI should be carefully and 
strategically integrated into urban regional and national plans and strategies.  
To generate multiple impacts and benefits NBSs and GI have to be carefully planned and 
designed. Indeed the services that a particular solution can provide strongly depend on how 
this solution has been planned and designed (i.e type of vegetation used, interconnection 
with other NBSs, etc.), and are not directly related with the extension of the implemented 
solution. In this sense the quality of those solutions assume a great value, criteria which is 
not included in minimum planning requirement so far.  
This concept of quality and performance indicators can push forward the integration of NBS 
and GI into urban environment. In this sense this paper mentioned an interesting case in 
Scotland where a shift towards a more qualitative approach in planning is being performed. 
Through this case the authors wanted to focus the attention of one of the possible 
approaches to relate NBSs and ESs with urban strategic planning, but further research on 
the topic is needed.  
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Abstract 
�
8UEDQL]DWLRQ� DV� D� JOREDO� WUDQVLWLRQ� SURFHVV� RI� VRFLR�HFRQRPLF� G\QDPLFV� KDV� EHHQ� WKH�
EXUQLQJ� LVVXH� RI� VSDWLDO� VFLHQFH� UHODWHG� GLVFLSOLQHV� IRU� WKH� ODVW� IHZ� GHFDGHV�� 7KH� FRPSOH[�
V\VWHP� RI� XUEDQ� PHFKDQLVPV� DQG� WKH� FKDQJHV� LQ� SRSXODWLRQ� SDWWHUQV� KDYH� SURYLGHG�
VFLHQWLVWV� IURP�YDULRXV�GRPDLQV�D�PXOWL�GLPHQVLRQDO� UHVHDUFK� ODE�ZKHUH� ODQG�XVH�DQG� ODQG�
FRYHU� FKDQJH� �/8/&&�� KDV� EHFRPH� RQH� RI� WKH� PRVW� LPSRUWDQW� LVVXHV� DIIHFWLQJ� QDWXUDO�
V\VWHPV� DW� GLIIHUHQW� VFDOHV� �%DMRFFR� HW� DO��� ������� $OO� DPRQJ� WKH� SUREOHPV� FDXVHG� E\�
DQWKURSRJHQLF� DFWLYLWLHV� DQG� RQJRLQJ� XUEDQL]DWLRQ� SURFHVV�� FOLPDWH� FKDQJH� FDPH� LQWR�
SURPLQHQFH�DV�RQH�RI�WKH�PRVW�FULWLFDO�HQYLURQPHQWDO�FRQFHUQV�GXH�WR�LWV�ZLGHVSUHDG�HIIHFWV�
WKUHDWHQLQJ�VSHFLHV��HFRORJLFDO�V\VWHPV�DQG�WKH�VXVWDLQDELOLW\�RI�XUEDQL]LQJ�ODQGVFDSHV��7KH�
UHODWLRQVKLS�EHWZHHQ�XUEDQL]DWLRQ�DQG�FOLPDWH�FKDQJH�KDV�EHHQ�PRVW�QRWDEO\�DUWLFXODWHG�E\�
WKH�JUHHQKRXVH�JDVHV�HPLW�GXH�WR�KXPDQ�DFWLYLWLHV�DQG�IRVVLO�IXHO�FRQVXPSWLRQ��+HUHLQ��WKH�
VWXG\�SUHVHQWHG� LQ� WKLV�SDSHU� LQWHQGV� WR� IRFXV�RQ�DQRWKHU�YDULDEOH� WKDW�ZDV�QRW�KLJKOLJKWHG�
FOHDUO\�LQ�WKH�SURFHVV�RI�ILJKWLQJ�DQG�DGDSWLQJ�WR�FOLPDWH�FKDQJH��\HW��SOD\�DQ�LPSRUWDQW�UROH�
LQ� FOLPDWH� UHJXODWLRQ� RQ� VXUIDFH� DQG� VXEVXUIDFH� OD\HUV�� 6RLO�� DV� D� GHILQLQJ� FRPSRQHQW� RI�
DQFLHQW� DQG� UHFHQW� FXOWXUHV� SURYLGHV� FULWLFDO� HFRV\VWHP� VHUYLFHV� �(6�� WKDW� HQDEOHV� OLIH� RQ�
(DUWK�� ,WV�UROH� LQ�FOLPDWH�DQG�ZDWHU�UHJXODWLRQ�V\VWHPV�KDV�WUHPHQGRXV�HIIHFWV�RQ�HQVXULQJ�
WKH�HTXLOLEULXP�EHWZHHQ�VXUIDFH�DQG�VXEVXUIDFH�LQWHUDFWLRQV��+RZHYHU��OLNHZLVH�RWKHU�QDWXUDO�
V\VWHPV� LQ� XUEDQ� DUHDV�� VRLO� KDV� EHHQ� H[SRVHG� WR� FULWLFDO� KXPDQ� LQWHUYHQWLRQ� DQG� ORVW� LWV�
FKDUDFWHULVWLFV� WHPSRUDULO\� RU� LUUHYHUVLEO\�� 7KLV� SDSHU�� DW� WKDW� SRLQW�� DLPV� WR� UHYHDO� WKH�
VLJQLILFDQFH� RI� VRLO� HFRV\VWHP� VHUYLFHV� �6R(6�� LQ� DGDSWDWLRQ� DQG� PLWLJDWLRQ� WR� HPHUJLQJ�
HQYLURQPHQWDO� FKDOOHQJHV� RQ� WKH� EDVLV� RI� FOLPDWH� FKDQJH� DQG� VWRUPZDWHU�PDQDJHPHQW� LQ�
XUEDQ� DUHDV�� ,Q� DFFRUGDQFH� ZLWK� WKLV� SXUSRVH�� WKH� VFLHQWLILF� OLWHUDWXUH� H[DPLQLQJ� WKH�
UHODWLRQVKLSV� EHWZHHQ� XUEDQ� SODQQLQJ�� /8/&&� DQG� 6R(6� ZLOO� WKRURXJKO\� EH� DQDO\]HG� WR�
LGHQWLI\� WKH�UHVHDUFK�JDSV�DQG�GHYHORS�VWUDWHJ\�RSWLRQV�IRU�PDNLQJ�WKH� LQWHJUDWLRQ�RI�6R(6�
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1. Introduction 
µLand, then, is not merely soil; it is a fountain of energy flowing through a circuit of 
soils, plants, and animals¶��$OGR�/HRSROG��$�6DQG�&RXQW\�$OPDQDF���������
�

6RLO�LV�D�YLWDO�SDUW�RI�WKH�QDWXUDO�HQYLURQPHQW�DQG�LW�LV�HVVHQWLDO�IRU�WKH�FRQWLQXLW\�RI�OLIH��7KH�
8QLWHG� 1DWLRQV� )RRG� DQG� $JULFXOWXUH� 2UJDQL]DWLRQ� �)$2�� KDV� GHFODUHG� ����� DV� WKH�
,QWHUQDWLRQDO� <HDU� RI� 6RLOV�� ³SD\LQJ� WULEXWH� WR� WKH� OLIH�JLYLQJ� JURXQG� EHQHDWK� RXU� IHHW´�
�3DQWVLRV���������6LPLODUO\��8QLWHG�1DWLRQV�6XVWDLQDEOH�'HYHORSPHQW�*RDOV� ������$JHQGD��
KDV� KLJKOLJKWHG� WKH� LPSRUWDQFH� RI� ODQG�� VRLO� DQG� ZDWHU� UHODWLRQVKLS� WKURXJK� ODQG� DQG� VRLO�
GHJUDGDWLRQ�� IORRG� ULVN� DQG� LQWHJUDWLQJ� HFRV\VWHP� YDOXHV� LQWR� QDWLRQDO� DQG� ORFDO� SODQQLQJ�
SURFHVVHV�XQGHU� WKH�*RDO�����/LIH�RQ� ODQG.�6RLOV�DUH�DOVR�JLYHQ�DQ�HDUOLHU�HPSKDVLV� LQ� WKH�
0LOOHQQLXP�(FRV\VWHP�$VVHVVPHQW��0($��5HSRUW��0($������D���ZKLFK�SRSXODUL]HG�WKH�WHUP�
µHFRV\VWHP�VHUYLFHV¶�DQG� LQVSLUHG�E\�D�QXPEHU�RI� UHVHDUFKHUV��7KH�UHSRUW�SURYLGHV�D�FOHDU�
QRPHQFODWXUH� IRU� (6� IUDPHZRUN� XQGHU� �� PDMRU� IXQFWLRQ� JURXSV� �SURYLVLRQLQJ�� UHJXODWLQJ��
VXSSRUWLQJ� DQG� FXOWXUDO�� DQG�DVVHVVHV� WKH� FRQVHTXHQFHV� RI� HFRV\VWHP� FKDQJH�RQ�KXPDQ�
ZHOO�EHLQJ�� 'LYHUJHQFHV� RI� RSLQLRQV� UHJDUGLQJ� WKH� PRVW� VXLWDEOH� FODVVLILFDWLRQ� RI� (6� KDV�
EURXJKW� VRPH� UHYLVLRQV�PDGH� E\� WKH� µ(FRQRPLFV� RI� (FRV\VWHPV� DQG� %LRGLYHUVLW\� �7((%�¶�
FRPPLWWHH� DQG� µ(XURSHDQ� (QYLURQPHQW� $JHQF\� �(($�¶� XQGHU� µ&RPPRQ� ,QWHUQDWLRQDO�
&ODVVLILFDWLRQ�RI�(FRV\VWHP�6HUYLFHV� �&,&(6�¶� LQ������� �+RZHYHU��ERWK� LQ� WKH�0($�5HSRUW�
DQG� WKH� VWXGLHV� LQ� OLWHUDWXUH� UHJDUGLQJ� WKH� GHILQLWLRQ� DQG� FODVVLILFDWLRQ� RI� (6�� YHU\� OLWWOH�
DWWHQWLRQ�ZDV�GHYRWHG�WR�VRLOV�DQG�LQVRIDU�WKH\�RIWHQ�OHIW�RXW�PDQ\�RI�WKHLU�FRPPRQ�XVHV�DQG�
VHUYLFHV��%DYH\H�HW�DO��������� $V�'RPLQDWL�HW�DO���������PHQWLRQHG��D�ODUJH�VFDOH�HFRV\VWHP�
DSSURDFK�ZDV�DGRSWHG�E\�WKH�0($�5HSRUW�LQ�ZKLFK�VRLO�UHFHLYHG�OLWWOH�RU�QR�DWWHQWLRQ��)LJXUH�
��� DSDUW� IURP� LWV� UROH� LQ� VRLO� IRUPDWLRQ�� )URP� WKLV� SRLQW� RI� YLHZ�� WKLV� UHVHDUFK� DLPV� WR�
HPSKDVL]H�WKH�VLJQLILFDQFH�RI�µEHORZ�JURXQG�PHFKDQLVPV¶�DV�PXFK�DV�WKH�VHUYLFHV�SURYLGHG�
E\�DERYH�JURXQG�V\VWHPV�DQG�LW�SDUWLFXODUO\�IRFXVHV�RQ�WKH�6R(6�ZLWK�D�VSHFLDO�DWWHQWLRQ�WR�
VWRUPZDWHU�PDQDJHPHQW�DQG�FOLPDWH�UHJXODWLRQ�LQ�XUEDQ�DUHDV�� 

�
Figure 1: Multi-contexts of Ecosystems and Their Basic Services (MEA, 2005b) 
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2. Human-dominated Landscapes 
�
:H� DUH� OLYLQJ� LQ� D� UDSLGO\� XUEDQLVLQJ� ZRUOG�� 7KLV� KDV� EHHQ� UHYHDOHG� RQFH� DJDLQ� E\� WKH�
ILQGLQJV�RI�8QLWHG�1DWLRQV� LQGLFDWLQJ� WKH� UDWH�RI�XUEDQ�SRSXODWLRQ�ZKLFK�ZDV������ LQ������
KDV�UHDFKHG������RI�WKH�ZRUOG�SRSXODWLRQ�WRGD\�DQG�LW�LV�H[SHFWHG�WR�LQFUHDVH������E\������
�81����������
�
8UEDQ�DUHDV�DUH�LQQRYDWLYH�FDWDO\VWV�DQG�IURQWUXQQHUV�RI�GHYHORSPHQW��7KH\�SURYLGH�JUHDWHU�
DFFHVV�WR�VRFLDO��HGXFDWLRQDO�DQG�PHGLFDO�VHUYLFHV��FRPPHUFH�DQG�HFRQRPLF�DFWLYLW\��SXEOLF�
WUDQVSRUWDWLRQ�QHWZRUN�DQG�HQKDQFHG�RSSRUWXQLWLHV� IRU�FXOWXUDO�DQG�SROLWLFDO�SDUWLFLSDWLRQ� IRU�
WKHLU�FLWL]HQV��+RZHYHU��DW�WKH�VDPH�WLPH��WKH\�DUH�WKH�KXEV�IRU�HQYLURQPHQWDO�FRQIOLFWV�ZKHUH�
QDWXUDO� KD]DUG� ULVNV� DQG� HQYLURQPHQWDO� GLVWXUEDQFHV� KDYH� DFFHOHUDWHG�� 7KH� SURFHVV� RI�
XUEDQLVDWLRQ�LV�GHILQHG�E\�0RVHO�HW�DO���������S�����DV���

WKH� LQFUHDVH� LQ� WKH� SURSRUWLRQ� RI� WKH� SRSXODWLRQ� OLYLQJ� LQ� XUEDQ� FHQWHUV� WKDW� LV�
RYHUZKHOPLQJO\� WKH� UHVXOW� RI� QHW� UXUDO� WR�XUEDQ�PLJUDWLRQ�FDXVHG�E\� HFRQRPLF�JURZWK�
DQG� LQGXVWULDOLVDWLRQ�� SROLWLFDO� DQG� VRFLDO� FRQIOLFWV�� UXUDO� LPSRYHULVKPHQW�� DQG� QDWXUDO�
GLVDVWHUV��

ZKLFK VWLPXODWHV� GUDPDWLF� FKDQJHV� RQ� ODQG�� 7KH� H[SDQVLRQ� RI� XUEDQ� DUHDV� GXH� WR� ULVH� LQ�
SRSXODWLRQ� DQG� HFRQRPLF� JURZWK� LQFUHDVHV� WKH� DGGLWLRQDO� GHPDQG� RQ� QDWXUDO� UHVRXUFHV�
WKHUHE\� FDXVLQJ� ODQG� WUDQVIRUPDWLRQV� HVSHFLDOO\� LQ� PHJDFLWLHV� DQG� SHUL�XUEDQ� DUHDV��
$FFRUGLQJ�WR�&%'�5HSRUW���������WKH�ODQG�DUHD�RFFXSLHG�E\�FLWLHV�LQFUHDVHV�DW�D�KLJKHU�UDWH�
WKDQ� WKH� LQFUHDVH� LQ� XUEDQ� SRSXODWLRQ�� /LNHZLVH�� D� JOREDO� VDPSOH� RI� ���� FLWLHV� REVHUYHG�
EHWZHHQ������DQG������VKRZV�WKDW�ZKLOH�WKH�SRSXODWLRQ�JUHZ�DW�D�UDWH�RI�������WKH�EXLOW�XS�
DUHD� JUHZ� E\� ��� �� �1<8�� ������� 5DSLG� XUEDQL]DWLRQ� DQG� LQDGHTXDWHO\� PDQDJHG� XUEDQ�
H[SDQVLRQ� OHDG� WR� XUEDQ� VSUDZO� DQG� XQSODQQHG� XUEDQ� SDWWHUQV� �81�� ������� ZKHUH� WKH�
FRPPXQLWLHV� EHFRPH�PRUH� YXOQHUDEOH� WR� ZDWHU� DQG� FOLPDWH�EDVHG� SUREOHPV� �7H]HU� HW� DO���
��������
�
2.1. Transitions in Land use and Land Cover; A Growing Threat for Natural Capital  
/DQG�XVH�DQG� ODQG�FRYHU��/8/&��DUH�RQH�RI�WKH�NH\�GHWHUPLQDQWV�RI� ODQGVFDSH¶V�VWUXFWXUH��
IXQFWLRQV��DQG�G\QDPLFV�LQ�DOO�DURXQG�WKH�ZRUOG��:X�DQG�+REEV���������/DQG�FRYHU�GHILQHV�
WKH� µELRSK\VLFDO� VWDWH� RI� WKH� HDUWK¶V� VXUIDFH� DQG� LPPHGLDWH� VXEVXUIDFH�� LQFOXGLQJ� WKH� VRil 
material, vegetation, and water status¶�ZKLOH�WKH�ODQG�XVH�GLIIHUV�IURP�ODQG�FRYHU�DV�D�UHVXOW�
RI�DQWKURSRJHQLF�EHKDYLRU�WR�FKDQJH�ODQG�FRYHU�WR�WKHLU�EHQHILW��9HUKH\H��������S��������7KH�
)RRG� DQG� $JULFXOWXUH� 2UJDQL]DWLRQ� �)$2�� ������ S�� ���� GHVFULEHV� ODQG� XVH� DV� µthe human 
activities which are directly related to land, making use of its resources, or having an impact 
on them¶����
�
7KH�QHJDWLYH�HQYLURQPHQWDO�LPSDFWV�DVVRFLDWHG�ZLWK�XUEDQL]DWLRQ��VXFK�DV�ORVV�RI�FXOWLYDWHG�
ODQG�� KDELWDW� GHJUDGDWLRQ�� ELRGLYHUVLW\� ORVV� DQG�XUEDQ� IORRGLQJ� DUH� OLQNHG� WR� WKH� XQSODQQHG�
FKDQJHV� LQ�/8/&�FDXVHG�E\�SRRUO\�GHVLJQHG�DQG�FRRUGLQDWHG�XUEDQ�VSUDZO� �3DXOHLW�HW�DO���
�������7RGD\��XUEDQL]DWLRQ�LV�DPRQJ�WKH�PRVW�LPSRUWDQW�ODQG�XVH�FKDQJH�WUHQGV�JOREDOO\�DQG�
WKH� FRQYHUVLRQ� RI� ODQG� WR� EXLOW�XS� LV� RIWHQ� FRQVLGHUHG� DV� RQH� RI� WKH� PRVW� SUREOHPDWLF�
WUDMHFWRULHV� RI� /8/&&� �(OPTYLVW� HW� DO��� ������ GXH� WR� LWV� GLVWLQFW� LPSDFWV��7KH� XUEDQ�JURZWK�
GULYHQ�FKDQJHV� LQ�/8/&�KDYH�GLUHFW�RU� LQGLUHFW� LPSDFWV�RQ�XUEDQ�HFRV\VWHPV� LQFOXGLQJ�DLU�
TXDOLW\�� KDELWDW� DQG� ODQGVFDSH� IUDJPHQWDWLRQ� �6DOD�HW� DO��� ������� VRLO� GHJUDGDWLRQ� �7ROED�HW�
DO����������IORRG�GURXJKW�ULVN��&DUOVRQ�DQG�$UWKXU���������VXUIDFH�UXQRII�DQG�FRQVHTXHQWO\�WKH�
K\GURORJLFDO�F\FOH�ZLWK�DQ�LQIOXHQFH�RQ�FOLPDWH�SURFHVVHV�DW�ORFDO��UHJLRQDO�DQG�JOREDO�OHYHOV�
�&KDVH�HW�DO����������7KH�LQWHUDFWLRQV�EHWZHHQ�XUEDQ�(6�DQG�WKH�UHVSRQVH�RI�(6�EXQGOHV�WR�
WKH� FKDQJHV� LQ� /8/&� DUH� FRPSOLFDWHG� DQG� YDULDEOH�� 7KHUHIRUH�� WKH� UHVHDUFK� LQWHQGV� WR�
KLJKOLJKW� WKH� VHUYLFHV� SURYLGHG� E\� VRLO� DQG� WKH� FRQVHTXHQFHV� RI� /8/&� RQ� WKH� UHJXODWLYH�
�FOLPDWH�DQG�ZDWHU�UHJXODWLRQ��VRLO�VHUYLFHV�LQ�UDSLGO\�XUEDQL]LQJ�ODQGVFDSHV���
�
�
�
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2.2. Soil in Urban Landscape  
6RLOV�DUH�FRPSOH[�PL[WXUHV�RI�PLQHUDOV��ZDWHU��DLU��RUJDQLF�PDWWHU��DQG�FRXQWOHVV�RUJDQLVPV�
�)$2�� ������ ZKLFK� LQWHUDFW� DQG� FRQWULEXWH� WR� WKH� JOREDO� F\FOHV� WKDW� PDNH� DOO� OLIH� SRVVLEOH�
�*RYHUV�� ������� +RZHYHU�� GXH� WR� FKDQJLQJ� FRQVXPSWLRQ� SDWWHUQV�� JOREDO� GHPRJUDSKLFDO�
G\QDPLFV�� SRSXODWLRQ� JURZWK� DQG� XUEDQL]DWLRQ�� VRLO� LV� FRPLQJ� XQGHU� LQFUHDVLQJ� SUHVVXUH�
UHVXOWLQJ� LQ� SK\VLFDOO\�� FKHPLFDOO\� DQG� ELRORJLFDOO\� DOWHUHG� FKDUDFWHULVWLFV� LQ� FRPSDULVRQ� WR�
QRQXUEDQL]HG�VRLOV��3DYDR�=XFNHUPDQ����������
�
6RLO� DV� D� G\QDPLF� DQG� PXOWLIDFHWHG� OLIH� VXSSRUW� V\VWHP� LV� DIIHFWHG� E\� ILYH� PDMRU� IDFWRUV�
�FOLPDWH�� RUJDQLVPV�� UHOLHI�� SDUHQW�PDWHULDO� DQG� WLPH�� LQWHUDFW� WR� FUHDWH� GLIIHUHQW� VRLO� W\SHV�
�%UDG\� DQG�:HLO�� ������� 5HFHQWO\�� KXPDQ� DFWLYLW\� LV� DFFHSWHG� DV� WKH� VL[WK� IDFWRU� KDV� DQ�
LQIOXHQFH� RQ� VRLO� IRUPDWLRQ� �3LFNHWW� DQG� &DGHQDVVR�� ������ GXH� WR� GLUHFW� DQWKURSRJHQLF�
GLVWXUEDQFH� DQG� LQGLUHFW� LPSDFWV� RI� XUEDQL]DWLRQ�� 3UHYLRXVO\�� -HQQ\� �������� GHVFULEHG� VRLO�
IRUPDWLRQ� LQ� WKH� DEVHQFH� RI� KXPDQV�� ZKLOH� (IIODQG� DQG� 3RX\DW� ������� DQG� 3LFNHWW� DQG�
&DGHQDVVR��������FRQVLGHUHG�WKH�DQWKURSLF�IDFWRU�LQIOXHQFH�WR�PRGLI\�QDWXUDO�VRLO�IRUPDWLRQ�
SURFHVVHV��)LJXUH�����,QGHHG��WKH�WHUP�µ8UEDQ�6RLO¶�FDQ�EH�GHILQHG�DV���

D� VRLO� PDWHULDO� KDYLQJ� D� QRQ�DJULFXOWXUDO�� PDQ�PDGH� VXUIDFH� OD\HU� PRUH� WKDQ� ��� FP�
WKLFN��WKDW�KDV�EHHQ�SURGXFHG�E\�PL[LQJ��ILOOLQJ��RU�E\�FRQWDPLQDWLRQ�RI�ODQG�VXUIDFHV�LQ�
XUEDQ�DQG�VXEXUEDQ�DUHDV��&UDXO��������S�������

ZKLFK� LQGLFDWHV� D� GLVWXUEHG� VRLO� VWUXFWXUH� E\� KXPDQ� LQWHUIHUHQFH�� -LP� ������� LGHQWLILHV� WKH�
FKDUDFWHULVWLFV�RI�XUEDQ�VRLO�DV��PRGLILHG�VRLO�VWUXFWXUH� �FRPSDFWLRQ���SUHVHQFH�RI�D�VXUIDFH�
FUXVW� RQ� EDUH� VRLO�� UHVWULFWHG� DHUDWLRQ� DQG� ZDWHU� GUDLQDJH�� LQWHUUXSWHG� QXWULHQW� F\FOLQJ��
PRGLILHG�VRLO�RUJDQLVP�DFWLYLW\��DQWKURSLF�PDWHULDOV�DQG�RWKHU�FRQWDPLQDQWV�DQG�PRGLILHG�VRLO�
WHPSHUDWXUH� UHJLPHV�� $FFRUGLQJ� WR� %,2� ,QWHOOLJHQFH� 6HUYLFH� 5HSRUW� �������� VRLOV� LQ� XUEDQ�
V\VWHP�DUH�PRVWO\�FRPSDFWHG��VHDOHG��DQG�PRGLILHG��7KHLU�FKDUDFWHULVWLFV�DUH�WHPSRUDULO\�RU�
LUUHYHUVLEO\� ORVW� DQG� WKHLU� ELRSK\VLFDO� SURSHUWLHV� VXFK� DV� VWUXFWXUH�� VRLO� WHPSUDWXUH� DQG�
RUJDQLVP�DFWLYLW\�DUH�SDUWLDOO\�RU�FRPSOHWHO\�LQWHUUXSWHG�GXH�WR�FULWLFDO�KXPDQ�LQWHUYHQWLRQ��
�

�
Figure 2: Factors Effecting the Modification of the Soil Formation Process (Pickett and Cadenasso, 

2009). 
$OWKRXJK�VRLOV�LQ�XUEDQ�ODQGVFDSHV�DUH�SUHGRPLQDWHO\�DOWHUHG��WKH\�VWLOO�FDQ�SURYLGH�PDQ\�RI�
WKH� VDPH� (6� DV� XQDOWHUHG� VRLOV� �3RX\DW� HW� DO��� ������� 7KH� SRWHQWLDO� RI� (6� SURYLVLRQ� E\�
PRGLILHG� XUEDQ� VRLO� KDV� EHHQ� FRQILUPHG� E\� WKH� VWXGLHV� FRQGXFWHG� XQGHU� %DOWLPRUH�
(FRV\VWHP�6WXG\��%(6���������DV�ZHOO��7KH�VWXG\�UHYHDOHG�WKDW�XUEDQ�HIIHFWV�RQ�VRLOV�RFFXU�
DW�PXOWLSOH� VFDOHV��<HW��XUEDQ� ODQGVFDSHV�DUH�ELRORJLFDOO\� DFWLYH� LQ�SHUYLRXV�DUHDV�DQG�VWLOO�
KDYH� D� KLJK� SRWHQWLDO� IRU� ZDWHU� ILOWUDWLRQ�� FDUERQ� VWRUDJH�� DQG� QLWURJHQ� UHWHQWLRQ�ZKLFK� DUH�
VLJQLILFDQW�IRU��WKXV�FOLPDWH�DQG�ZDWHU�IORZ�UHJXODWLRQ���
�
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3. Ecosystem Services (ES) Provided by Soil
�
(FRV\VWHP� VHUYLFHV� DUH� GHILQHG� DV� µthe benefits people obtain from ecosystems¶� LQ� WKH�
0LOOHQQLXP� (FRV\VWHP� $VVHVVPHQW� 5HSRUW� �0($�� ����D�� ZLWK� DQ� HPSKDVLV� RQ� WKH�
GHSHQGHQF\� RI� KXPDQ� ZHOO�EHLQJ� WR� WKH� (DUWK¶V� QDWXUDO� FDSLWDO� �&RVWDQ]D� HW� DO��� ������
LQFOXGLQJ�WKH�PRVW�ELRORJLFDOO\�DFWLYH�]RQHV�RI�VRLO��%DUULRV����������
�
6RLOV� DUH� RQH� RI� WKH� VSHFLHV�ULFK� KDELWDWV� DQG� WKH� IRXQGDWLRQ� RII� DOO� WHUUHVWULDO� HFRV\VWHPV�
�)LQYHUV��������-yQVVRQ�DQG�'DYtèVGyWWLU���������7KH\�PRGHUDWH�WKH�PDMRULW\�RI�HFRV\VWHP�
SURFHVVHV�ZKLOH� SURYLGLQJ� D� UDQJH�RI� HFRV\VWHP�JRRGV�DQG� VHUYLFHV�PRVWO\� GULYHQ� E\� WKH�
VRLOV� ELRWLF� FRPPXQLW\�� +HDOWK\� VRLO� FRQWDLQV� D� P\ULDG� RI� RUJDQLVPV� �PLFUREHV�� IXQJL��
EDFWHULD�� LQYHUWHEUDWHV��� ZKRVH� DFWLYLW\� LQ� VRLO� LV� FHQWUDO� WR� VXSSRUW� DQG� PRGHUDWH� QXWULHQW�
EDODQFH�� ELRJHRFKHPLFDO� UHF\FOLQJ�� SULPDU\� SURGXFWLRQ�� ZDWHU� UHJXODWLRQ� DQG� ELRPDVV�
SURGXFWLRQ� �%UDG\�DQG�:HLO�� ������0F.LQQH\�� ������ -yQVVRQ�DQG�'DYtèVGyWWLU�� �������6RLO�
7KHPDWLF�6WUDWHJ\��(&��������LGHQWLILHV�VRLO�ELRGLYHUVLW\�DV�WKH�NH\�FRPSRQHQW�RI�VRLO�TXDOLW\�
DQG�VXVWDLQDELOLW\��$OWKRXJK�VRLO�PLFURELDO�GLYHUVLW\�KDV�D�FULWLFDO�UROH�LQ�HFRV\VWHP�SURFHVVHV��
NH\� IXQFWLRQV�RI� VRLO� DUH�QRW� OLPLWHG�ZLWK� WKH� VHUYLFHV�SURYLGHG�E\� LWV�PLFURELDO� FRPPXQLW\��
'XH� WR�HQYLURQPHQWDO� LQWHUDFWLRQV� WDNH�SODFH�DPRQJ� WKH�VXUIDFH�DQG�VXE�VXUIDFH� OD\HUV�RI�
WKH� ODQG�� VRLO� VHUYH� DV� D� JHQH� SRRO� DQG� VRXUFH� IRU� IRRG� DQG� RWKHU� ELRPDVV� SURGXFWLRQ�� ,W�
FRQVWLWXWHV�D�SK\VLFDO�VXSSRUW�IRU�PDQ�PDGH�VWUXFWXUHV�ZKLOH�UHJXODWLQJ�(DUWK¶V�IXQGDPHQWDO�
SURFHVVHV� �UHWDLQLQJ� FDUERQ�� ZDWHU� DQG� QXWULHQWV�� UHJXODWLQJ� JUHHQKRXVH� JDV� HPLVVLRQV��
JOREDO�DQG� ORFDO�FOLPDWH��K\GURORJLFDO� F\FOH��DLU�SXULILFDWLRQ�HWF���DQG�FRQWULEXWLQJ� WR�FXOWXUDO�
KHULWDJH��%DUULRV��������'RPLQDWL�HW�DO���������3HUHLUD�HW�DO�����������
�
7KH� UROH� RI� VRLO� LQ� SURYLGLQJ� WKHVH� FUXFLDO� VHUYLFHV� LV� PRVWO\� QHJOHFWHG� LQ� (6� IUDPHZRUN��
ZKLFK� KDV� EHHQ� IRUPHG� LQ� YDULRXV� FODVVLILFDWLRQV� �&RVWDQ]D� HW� DO��� ������ GH�*URRWK� HW� DO���
������0($�� ����D��&,&(6�� ������ 7((%�� ������ DQG� VWLOO� FRXOG� QRW� IRUPXODWH� D� FRQVHQVXV�
UHJDUGLQJ�WKH�FODVVLILFDWLRQ�DQG�YDOXDWLRQ�RI�6R(6��5RELQVRQ�HW�DO����������� ,Q�)LJXUH����WKH�
VHUYLFHV�SURYLGHG�E\�VRLO�LV�LOOXVWUDWHG�EDVHG�RQ�WKH�FDWHJRULHV�GHILQHG�E\�0($������D���

�
Figure 3: ES Provided by Soil (compiled from Daily et al., 1997; Dominati, 2013) 

$FFRUGLQJ� WR�-yQVVRQ�DQG�'DYtèVGyWWLU� �������� UHFHQW�GHYHORSPHQWV�KDYH�XQGHUSLQQHG� WKH�
LPSRUWDQFH�WR�LQFOXGH�PXOWLSOH�DVSHFWV�RI�6R(6�LQ�(6�IUDPHZRUN�GXH�WR�WKHLU�FULWLFDO�UROH�LQ�WR�
FOLPDWH� FKDQJH�PLWLJDWLRQ� DQG� IORRG� ULVN� PDQDJHPHQW� LQ� XUEDQ� DUHDV�� $V� VXFK�� VRLOV� FDQ�
IXQFWLRQ�LQ�XUEDQ�ODQGVFDSHV�E\�UHGXFLQJ�WKH�ELRDYDLODELOLW\�RI�SROOXWDQWV��VWRULQJ�FDUERQ�DQG�
QXWULHQWV� DQG� PRGHUDWLQJ� WKH� K\GURORJLF� F\FOH� WKURXJK� DEVRUSWLRQ�� VWRUDJH�� DQG� VXSSO\� RI�
VWRUPZDWHU��3RX\DW�HW�DO���������

683



'HOLEDV��0HOWHP� A Review on Urban Soil ��WK�,62&$53�&RQJUHVV�������
�

�

3.1. Soil in Hydrological (Water) Cycle 
6RLO�DQG�ZDWHU�V\VWHP�DUH�LQKHUHQWO\�FRQQHFWHG��7KH\�GLUHFWO\�RU�LQGLUHFWO\�DIIHFW�HDFK�RWKHU�
DQG� FRQWULEXWH� WR� WKH� FRQWLQXLW\� RI� OLIH�� 7KH� FRQWLQXRXV� DQG� YLWDO� PRYHPHQW� RI� ZDWHU� RQ��
DERYH�� DQG�EHORZ� WKH� VXUIDFH�RI� WKH�(DUWK� LV� GHILQHG�DV�K\GURORJLFDO� F\FOH� �86*6���������
ZKHUH�VRLO�SOD\�D�FULWLFDO�UROH���
 
6RLO� LV� UHVSRQVLEOH� IRU� WKH� LQILOWUDWLRQ�� WUDQVSLUDWLRQ�� VWRUDJH�� SHUFRODWLRQ� DQG� GLVWULEXWLRQ� RI�
ZDWHU�IORZ�LQ�WKH�K\GURORJLFDO�F\FOH��$FFRUGLQJ�WR�%,2�5HSRUW���������VRLO�UHWDLQV��������NP��
RI�ZDWHU�JOREDOO\�WKDW�LV�PRVWO\�XVHG�IRU�URRW�XSWDNH��SODQW�JURZWK��JURXQGZDWHU�UHFKDUJH�DQG�
VRLO�RUJDQLVPV��4XLQWRQ���������$OWRXJK�LQILOWUDWLRQ�DQG�VWRUDJH�RI�ZDWHU�LQ�VRLO�PHGLD�PDLQO\�
DVVRFLDWHG�ZLWK�JUDYLW\��SUHFLSLWDWLRQ��K\GURORJLFDO� FKDUDFWHULVWLFV� �VDWXUDWLRQ� OHYHO��PRLVWXUH�
FRQWHQW��FDSLOODULW\�HWF����VRLO� WH[WXUH�DQG�VWUXFWXUH� �SDUWLFOH�VL]H��SRURVLW\�HWF��� �)$2���������
WKH�FRQGLWLRQ�RI�VRLO�VXUIDFH�UHJDUGLQJ�WKH�ODQG�FRYHU��YHJHWDWLRQ�W\SH�DQG�KXPDQ�DFWLYLWLHV�LV�
RQH� RI� WKH� SULPDU\� GHWHUPLQDQWV� RI� ZDWHU�VRLO� UHODWLRQVKLS� �0DQJDOD� HW� DO��� ������� ,Q� WKH�
FRQWH[W�RI�WKH�QDWXUDO�IORZ�RI�K\GURORJLFDO�F\FOH��ZDWHU�QDWXUDOO\�VHHSV�GRZQ�E\�JUDYLW\�GXULQJ�
WKH�SUHFLSLWDWLRQ�LUULJDWLRQ�ZKLOH�WKHUH�DUH�QR�SK\VLFDO�EDUULHUV�VXFK�DV�LPSHUPHDEOH�OD\HUV�DW�
VRLO�VXUIDFH��,Q�XUEDQ�ODQGVFDSHV��KRZHYHU��VHDOLQJ�RI�VRLO�DQG�WKH�FRQYHUVLRQ�RI�ODQG�SDWWHUQ�
IURP� SHUPHDEOH� VXUIDFH� WR� LPSHUPHDEOH� FRYHU� VXUIDFHV� �URDGV�� SDYHPHQWV�� EXLOGLQJV��
DVSKDOWV�HWF���LV�FORVHO\�DVVRFLDWHG�WR�VRLO¶V�FDSDFLW\�WR�VWRUH�DQG�LQILOWUDWH�ZDWHU��9HHUEHHN�HW�
DO���������4XLQWRQ���������ZKLFK�LQFUHDVH�WKH�VXUIDFH�UXQRII�DQG�IODVK�IORRG�ULVN��
�
7KH�FDXVHV�RI�DQWURSRJHQLF�LQWHUYHQWLRQV�RQ�VRLO�FDQ�EH�VXPPDULVHG�DV��GHFUHDVH�RI�ZDWHU�
LQILOWUDWLRQ� DQG� FKHPLFDO� DFWLYLW\�� UHGXFHG� VWRUDJH� RI� ZDWHU� DQG� FDUERQ�� FXW� GRZQ� RI� VRLO�
HYDSRUDWLRQ�� LQFUHDVH� LQ� ORFDO� WHPSUDWXUH� �VXUIDFH� DQG� VXE�VXUIDFH�� DQG� ZDWHU� HURVLRQ��
ELRPDVV�DQG�RUJDQLF�PDWWHU�ORVV��SROOXWLRQ�� LPSHGLQJ�VRLO�ZDWHU�DQG�DWPRVSKHUH�H[FKDQJHV�
�ELRFKHPLFDO� F\FOLQJ�� WRJHWKHU� ZLWK� WKH� QHJDWLYH� DIIHFWV� RQ� WKH� IXQFWLRQV� RI� VRLO� RUJDQLPV��
JURXQGZDWHU�UHSOHQLVKPHQW�DQG��QDWXUDO�ZDWHU�EDODQFH�LQ�XUEDQ�DUHDV��%,2��������3RX\DW�HW�
DO���������6FDOHQJKHD�DQG�0DUVDQ��������3DYDR�=XFNHUPDQ��������*ULPP�HW�DO���������� ,Q�
QDWXUDO�V\VWHPV��SHUPHDEOH�VXUIDFHV�SUHYHQW�RU�OLPLW�UXQRII�E\�FDSWXULQJ�SDUW�RI�WKH�UDLQZDWHU��
ZKLOH� UHGXFWLRQ� RI� WKLV� DELOLW\� �VRLO� VHDOLQJ�� FRPSDFWLRQ�� VDWXUDWLRQ�� DQG� WKH� H[LVWDQFH� RI�
LPSHUYLRXV�VXUIDFHV�UHGXFH�WKH�DPRXQW�RI�ZDWHU�LQILOWUDWHV�LQWR�VRLO��)LJXUH�����7KLV�FDQ�OHDG�
WR� KLJK� OHYHOV� RI� VWRUPZDWHU� UXQRII� UHVXOWLQJ� LQ� IOXYLDO� � �ULYHU� RYHUIORZLQJ�� RU� SOXYLDO� �XUEDQ��
IORRGLQJ� ZLWK� KLJKHU� PDJQLWXGH� DQG� IUHTXHQF\� �5DPEDOGLQL�� ������ %DFFKLQ� HW� DO��� ������
PRVWO\�LQ�SRRUO\�SODQQHG�XUEDQ�VHWWOHPHQWV��
�

�
Figure 4: Hydrological Cycle in Natural and Urbanized Areas (adapted from Bacchin et al., 2014) 

 
 

684



'HOLEDV��0HOWHP� A Review on Urban Soil ��WK�,62&$53�&RQJUHVV�������
�

�
�

3.2. Soil in Climate Regulation  
$FFRUGLQJ�WR�81(3���������XUEDQ�DUHDV�FRPSULVH�RQO\�DURXQG����RI�WKH�ODQG�VXUIDFH�RI�WKH�
HDUWK��EXW�WKH\�XVH�DSSUR[LPDWHO\�����RI�WKH�HDUWK¶V�QDWXUDO�UHVRXUFHV�DQG�HPLW�����WR�����
RI�JUHHQKRXVH�JDV�HPLVVLRQV��*UHHQKRXVH�JDVHV� �*+*V��SOD\�D� YLWDO� UROH� E\� WUDSSLQJ� WKH�
VRODU� HQHUJ\� LQ� WKH� DWPRVSKHUH� DQG� LQIOXHQFH� WKH� FOLPDWH� RI� WKH� SODQHW�� NQRZQ� DV�
µJUHHQKRXVH�JDV�HIIHFW¶� �(3$���������7KLV�QDWXUDOO\�RFFXUULQJ�SURFHVV� LV�YLWDO�DQG�SURYLGHV�
KLJKHU�DQG� OLYDEOH� WHPSHUDWXUH� UDQJHV�RQ� WKH�(DUWK��+RZHYHU�� WKH� LQFUHDVH�RI�DWPRVSKHULF�
*+*V� LQ�H[SRQHQWLDO�UDWLRV� LQWHQVLILHV�*+*�HIIHFW��DOWHUV�WKH�HQHUJ\�EDODQFH�DQG�FDXVH�DQ�
LQFUHDVH� LQ� (DUWK¶V� WHPSHUDWXUH�� ZKLFK� WKUHDWHQV� WKH� FRQWLQXLW\� RI� KXPDQ� ZHOIDUH� DQG�
HFRV\VWHPV�KHDOWK���
�
7KH�,QWHUJRYHUQPHQWDO� 3DQHO� RQ� &OLPDWH� &KDQJH��,3&&�� GHILQHV� FOLPDWH� FKDQJH� DV�
³VWDWLVWLFDOO\� VLJQLILFDQW� YDULDWLRQ� LQ� HLWKHU� WKH�PHDQ� VWDWH� RI� WKH� FOLPDWH� RU� LQ� LWV� YDULDELOLW\��
persisting for an extended period (typically decades or longer)¶�DQG�LW�HPSKDVL]HV�WKH�GLVWLQFW�
LQIOXHQFH� RI� KXPDQ� RQ� FOLPDWH� FKDQJH� �,3&&�� ������� 'XH� WR� JUHDWHU� DPRXQWV� RI� *+*V�
HPLVVLRQV�PDLQO\�FDXVHG�E\�HQHUJ\�JHQHUDWLRQ��YHKLFOHV��LQGXVWU\��ELRPDVV�XVH�DQG�KXPDQ�
DOWHUDWLRQ� RQ� /8/&� �(3$�� ������� WKH� JOREDO� VXUIDFH� WHPSHUDWXUH� LQ� WKH� SDVW� GHFDGH� ZDV�
GHWHFWHG������&�KLJKHU�WKDQ�WKH�EHJLQQLQJ�RI�WKH���WK�FHQWXU\��&DUWHU�HW�DO����������$FFRUGLQJ�
WR� 12$$� �������� FDUERQ� GLR[LGH� �&2��� LV� RI� JUHDWHVW� FRQFHUQ� LQ� DOO� RI� WKH�*+*V�� VLQFH� LW�
FRQWULEXWHV�WKH�PRVW�WR�WKH�FOLPDWH�FKDQJH��$WPRVSKHULF�&2��OHYHOV�LQ������ZHUH�PHDVXUHG�
KLJKHU�WKDQ�DW�DQ\�WLPH�LQ�WKH�SDVW���������\HDUV�DQG�FXUUHQWO\��LW�LV�FRQWLQXLQJ�WR�LQFUHDVH�DW�
DQ�DFFHOHUDWLQJ�UDWH��(3$���������6FKDUOHPDQQ�HW�DO���������LQGLFDWHG�WKDW�FDUERQ�HPLVVLRQV�
UHVXOWLQJ� IURP� FKDQJHV� LQ� /8/&� DUH� WKH� VHFRQG� ODUJHVW� VRXUFH� RI� KXPDQ�FDXVHG� FDUERQ�
HPLVVLRQV�WR�WKH�DWPRVSKHUH�DIWHU�HPLVVLRQV�IURP�IRVVLO�IXHO�FRPEXVWLRQ��5HVHDUFKHV�FRQGXFWHG�
XQGHU� WKH�*OREDO�&DUERQ�3URMHFW� �*&3�� �/H�4XpUp� HW� DO��� ������ DOVR� UHYHDOHG� WKDW� WKH�JOREDO�
&2��HPLVVLRQ� VRXUFHV� KDYH� JURZQ� LQ� WKH� LQGXVWULDO� HUD� SULPDULO\� IURP� IRVVLO� IXHO� FRPEXVWLRQ��
FHPHQW�PDQXIDFWXULQJ��DQG�ODQG�XVH�FKDQJH�IURP�DFWLYLWLHV�VXFK�DV�GHIRUHVWDWLRQ��)LJXUH�����
�

�
Figure 5: The Global Carbon Budget (Sources & Sinks) (Le Quéré et al., 2016) 

 
&2��QDWXUDOO\�HPLWWHG�E\�WKH�RFHDQV��SODQWV�DQG�ODQG��ZKHUH������RI�WKH�WRWDO�FDUERQ�LQ�WKH�
WHUUHVWULDO�HFRV\VWHP�LV�IRXQG�LQ�VRLO��/DO���������6RLO�DV�WKH�VHFRQG�ODUJHVW�FDUERQ�UHVHUYRLU�
DIWHU�RFHDQV��(3$��������FDSWXUHV�DQG�VWRUHV�WKH�FDUERQ�LQ�WKH�IRUP�RI�VRLO�RUJDQLF�FDUERQ�
�62&��� 6HTXHVWUDWLRQ� RI� FDUERQ� E\� KHDOWK\� VRLOV� DQG� YHJHWDWLRQ� LV� DQ� LPSRUWDQW� SDUW� RI�
FRQWLQXDO��H[FKDQJH��F\FOH�RI�&2���DQG�FUXFLDO�IRU�NH\�VRLO�IXQFWLRQV�VXFK�DV�VWDELOL]DWLRQ�RI�
VRLO�VWUXFWXUH��HURVLRQ�FRQWURO���IORZ�RI�SODQW�QXWULHQWV��SURGXFWLYLW\��DQG�ZDWHU�LQILOWUDWLRQ�DQG�
VWRUDJH� LQ� VRLO� �3HUHLUD� HW� DO��� ������� 62&� VXSSRUWV� VRLO� RUJDQLVPV� WR� SHUIRUP� LQ�
ELRJHRFKHPLFDO�F\FOHV�DQG�KHOS�VRLO� WR�UHJXODWH�WKH�PLFURFOLPDWH��VXUIDFH�DQG�VXE�VXUIDFH��
DV�ZHOO��)$2����������
�
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7KH� VLJQLILFDQW� UROH� RI� VRLO� LQ� FOLPDWH� UHJXODWLRQ� FRXOG� EH� D� FULWLFDO� OLQN� WR� PLWLJDWH� FOLPDWH�
FKDQJH�SDUWLFXODUO\�LQ�XUEDQ�DUHDV��ZKHUH�WKH�WUDQVLWLRQ�RI�ODQG�FRYHU�LQ�WKH�IRUP�RI�EXLOW�XS�RU�
SDYHG�RYHU�DUHDV�OHDGV�WR�PRGLILFDWLRQV�LQ�VXUIDFH�PLFURFOLPDWLF�DQG�K\GRORJLFDO�FRQGLWLRQV�
LQFOXGLQJ�XUEDQ�KHDW�LVODQG�HIIHFW�DQG�FKDQJHV�LQ�VXUIDFH�UXQRII�SDWWHUQ��-LDQJ�HW�DO����������
&XUUHQWO\�� XQVXVWDLQDEOH� ODQG� PDQDJHPHQW� SUDFWLFHV� DQG� LQFUHDVH� RI� XUEDQL]DWLRQ�GULYHQ�
/8/&&� DOWHU� VRLO� FDUERQ� EDODQFH� ZKLOH� HQGDQJHULQJ� WKH� FDSDELOLW\� RI� VRLO� WR� VWRUH� DQG�
VHTXHVWUDWH� FDUERQ� �)$2�� ������� 1HYHUWKHOHVV�� LQ� DGGLWLRQ� WR� WKH� VWUDWHJLHV� LPSRVLQJ� WR�
UHGXFH� WKH� GHSHQGHQFLHV� RQ� IRVVLO� IXHOV�� LW� LV� DOVR� FULWLFDO� WR� FRQWULEXWH� WR� FDUERQ� GLR[LGH�
GULYHQ�FOLPDWH�FKDQJH�PLWLJDWLRQ�HIIRUWV�E\�LQFUHDVLQJ�WKH�FDUERQ�VWRFNV�LQ�XUEDQ�DUHDV� 
�
4. Discussion: Considering SoES in Urban Spatial Planning 
�
7UDGLWLRQDOO\�6R(6�KDYH�QRW�EHHQ� WKRURXJKO\�VWXGLHG� LQ�XUEDQ�SODQQLQJ��+HQFH�� WRROV�DUH�
QHHGHG�WR�LQFRUSRUDWH�6R(6�LQWR�XUEDQ�ODQG�PDQDJHPHQW�DQG�VSDWLDO�SODQQLQJ�SURFHVVHV��
7KH� SXUSRVH� RI� WKLV� SDSHU� LV� WR� UHYHDO� WKH� VLJQLILFDQFH� RI� 6R(6� LQ� XUEDQ� SODQQLQJ� DQG�
VSDWLDO�GHFLVLRQ�PDNLQJ�SURFHVV� WKURXJK�WKH�IROORZLQJ�REMHFWLYHV������DQDO\]LQJ�WKH�HIIHFWV�
RI� XUEDQ� JURZWK�GULYHQ� /8/&&� RQ� VRLO�� ���� LGHQWLI\LQJ� WKH� UROH� RI� XUEDQ� VRLO� LQ� FOLPDWH�
FKDQJH� PLWLJDWLRQ� DQG� XUEDQ� VWRUPZDWHU� PDQDJHPHQW�� ���� SURSRVLQJ� D� FRQFHSWXDO�
IUDPHZRUN�LOOXVWUDWHV�WKH�EDVLF�VWDJHV�IRU�EXLOGLQJ�6R(6�IULHQGO\�XUEDQ�SODQQLQJ�DQG�GHVLJQ�
VWUDWHJLHV��
�
,Q�DFFRUGDQFH�ZLWK� WKLV� SXUSRVH�� VFLHQWLILF� OLWHUDWXUH�H[DPLQLQJ� WKH� UHODWLRQVKLSV� EHWZHHQ�
XUEDQ� SODQQLQJ�� /8/&&� DQG� 6R(6V� LV� V\VWHPDWLFDOO\� DQDO\]HG�� 7KH� UHVXOWV� REWDLQHG�
LOOXVWUDWH� WKDW� DOWKRXJK� VXEVXUIDFH� V\VWHP� KDV� QRW� EHHQ� IXOO\� LQFRUSRUDWHG� LQWR� (6�
IUDPHZRUN��UHFHQW�VWXGLHV��H�J���3DYDR�=XFNHUPDQ��������5RELQVRQ�HW�DO���������3RX\DW�HW�
DO��� ������ 'RPLQDWL�� ������ %DYH\H� HW� DO��� ������ 6LOYD� HW� DO��� ������ VHYHUDO� LQWHUQDWLRQDO�
RUJDQL]DWLRQV� �H�J��� 8QLWHG� 6WDWHV� (QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\�� 8QLWHG� 1DWLRQV�
(QYLURQPHQW� 3URJUDPPH� DQG� )RRG� DQG� $JULFXOWXUH� 2UJDQL]DWLRQ�� DQG� VRPH� UHOHYDQW�
SROLFLHV��H�J���8QLWHG�1DWLRQV�6XVWDLQDEOH�'HYHORSPHQW�*RDOV��(XURSHDQ�&RPPLVVLRQ�6RLO�
7KHPDWLF�6WUDWHJ\��KDYH�SRLQWHG�RXW� WKH�JUHDW� LQIOXHQFH�RI�6R(6�RQ�XUEDQ�VXVWDLQDELOLW\���
3DUWLFXODUO\�� WKH� FULWLFDO� UROH� RI� VRLO� LQ� XUEDQ� FOLPDWH� UHJXODWLRQ� DQG� IORRG� ULVN� LV� H[SOLFLWO\�
XQGHUOLQHG�ZLWK� DQ� XUJHQW� QHHG� IRU� DGDSWLYH�� FRPSUHKHQVLYH� DQG�PXOWL�GLVFLSOLQDU\� VSDWLDO�
SODQQLQJ�SURFHVV��)URP�WKLV�SRLQW�RI�YLHZ��D� µPXOWL�OD\HUHG¶�DSSURDFK�KDV�EHHQ�DGRSWHG� LQ�
WKLV�VWXG\� �)LJXUH����EDVHG�RQ� WKH� µ'XWFK�7UDGLWLRQDO� /D\HU�$SSURDFK¶� LQWURGXFHG� LQ������
�9DQ� 6FKDLFN�� ������� 7KH� SHUVSHFWLYH� FODVVLILHV� WKH� ODQG� EDVLFDOO\� XQGHU� WKUHH� OD\HUV��
VXEVWUDWXP��QHWZRUNV�DQG�RFFXSDWLRQ�SDWWHUQV��ZKHUH�WKH�QDWXUDO�VXEVXUIDFH�V\VWHPV�DUH�
LQFRUSRUDWHG� ZLWK� DERYHJURXQG� XUEDQ� GHYHORSPHQW� DV� D� SDUW� RI� µKXPDQ¶� DQG� µQDWXUDO¶�
V\VWHP� FRQQHFWLRQV�� 7KH� IUDPHZRUN� SURSRVHV� WR� XQGHUVWDQG� WKH� VWDWXV� TXR� DW� WKH� ILUVW�
VWDJH��)ROORZLQJ�VWXGLHV� LQYHVWLJDWH� WKH� (6�SRWHQWLDOV�RI� WKH�DUHD�DQG� UHYHDOV� WKH�FULWLFDO�
]RQHV� RI� VHOHFWHG� 6R(6� SURYLVLRQ�� +HUHLQ�� WKH� SHUPHDELOLW\� RI� WKH� VXUIDFH� �VRLO�� DQG�
VXEVXUIDFH��JHRORJ\�K\GURJHRORJ\��OD\HUV�DUH�FUXFLDO�IRU�ZDWHU�LQILOWUDWLRQ��DQG�DFFRUGLQJO\�
FLUFXODU�PRYHPHQW�RI�VWRUPZDWHU��ZKLOH� WKH�DUHDV�ZLWK�KLJK�FDSDELOLW\� WR�VWRUH�FDUERQ�DUH�
FULWLFDO� IRU� FDUERQ� VHTXHVWUDWLRQ� WR� FRPEDW� FOLPDWH� FKDQJH�� $W� WKH� ODVW� VWDJH�� WKH� FULWLFDO�
]RQHV� RI� VXEVWUDWXP� DUH� RYHUODSSHG� ZLWK� WKH� RFFXSDWLRQ� DQG� QHWZRUN� OD\HUV� �VSDWLDO�
FRQILJXUDWLRQ�DQG�WKH�FKDQJHV�LQ�/8/&��WR�GHWHFW�WKH�DUHDV�QHFHVVLWDWHV�SURWHFWLRQ�DQG�RU�
LPSURYHPHQW���
�
7KH�IUDPHZRUN�LOOXVWUDWHV�D�JHQHULF�SHUVSHFWLYH�DQG�QHFHVVLWDWHV�WDLORU�PDGH�VWUDWHJLHV�IRU�
WKH�DUHD�UHJLRQ�WR�EH�VWXGLHG��$FFRUGLQJO\�� WKH�UHVXOWV�REWDLQHG�QHHG�WR�EH�WUDQVODWHG� LQWR�
VSDWLDO� SODQQLQJ� SUDFWLFHV� ZLWK� DQ� RYHUDOO� DLP� WR� LQWHJUDWH� 6R(6�IULHQGO\� PHDVXUHV� LQWR�
FXUUHQW� XUEDQ� SODQQLQJ� SURFHVVHV� DW� GLIIHUHQW� VFDOHV�� 7KXV�� WKH� IUDPHZRUN� FDQ� SURYLGH�
QRUPDWLYH�SULQFLSOHV�JXLGLQJ� IRU� IXWXUH�VWXGLHV��ZKLFK� LQWHQGV�WR� LQFUHDVH�WKH� UHVLOLHQFH�RI�
XUEDQ�HQYLURQPHQWV�WR�HPHUJLQJ�HQYLURQPHQWDO�SUREOHPV��&RQVLGHULQJ�WKH�IXQFWLRQV�RI�VRLO�
LQ� FOLPDWH� DQG� VXUIDFH� UXQRII� UHJXODWLRQ� ZLWKLQ� WKH� FRQVWUXFWHG� HQYLURQPHQWV� VKRXOG� EH�
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WDNHQ� LQWR� DFFRXQW� LQ� SODQQLQJ� SURFHVVHV� RI� ERWK� H[LVWLQJ� RU� IXWXUH� GHYHORSPHQWV��
'HYHORSLQJ�DQG�LPSOHPHQWLQJ�6R(6�EDVHG�XUEDQ�VSDWLDO�SODQQLQJ�DSSURDFK�LV�VLJQLILFDQW�WR�
HQKDQFH� �L�� IXQFWLRQLQJ� RI� 6R(6� LQ� XUEDQ� ODQGVFDSHV�� �LL�� UHVLOLHQFH� RI� XUEDQ� DUHDV� WR�
FOLPDWH� FKDQJH� DQG� VWRUP�ZDWHU� UXQRII� SUREOHPV�� �LLL�� VXVWDLQDELOLW\� RI� XUEDQ� HFRV\VWHPV�
DQG�UHODWHG�VHUYLFHV�LQ�ORQJ�WHUP���

�
Figure 6: Flowchart of the Conceptual Model Framework 
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$YDLODEOH�DW��KWWSV�����MDQXDU\����VQDSVKRW�HSD�JRY�FOLPDWHFKDQJH�KWPO� �$FFHVVHG����-XQH�
������
8QLWHG�6WDWHV�*HRORJLFDO�6XUYH\� �86*6��� ��������The Water Cycle: Transpiration� >RQOLQH@��
$FFHVVLEOH� DW�� KWWSV���ZDWHU�XVJV�JRY�HGX�ZDWHUF\FOHWUDQVSLUDWLRQ�KWPO� �$FFHVHG�� �� -XQH�
������
9DQ�6FKDLFN��-����������7KH�'XWFK�OD\HUV�DSSURDFK�WR�VSDWLDO�SODQQLQJ�DQG�GHVLJQ��D�IUXLWIXO�
SODQQLQJ� WRRO� RU� D� WHPSRUDU\� SKHQRPHQRQ"¶�� (uropean Planning Studies�� �������� S�����
��������
9HHUEHHN��:��� 'HQHNHZ�� +�%��� 3DWKLUDQD� $��� %UGMDQRYLF� '��� =HYHQEHUJHQ� &�� DQG� %DFFKLQ�
7�.��� �������� µ8UEDQ�JURZWK�PRGHOLQJ� WR�SUHGLFW� WKH�FKDQJHV� LQ�WKH�XUEDQ�PLFURFOLPDWH�DQG�
XUEDQ� ZDWHU� F\FOH¶�� ,Q�� IWA - International Water Association Proceedings of the 12th 
International Conference on Urban Drainage��3RUWR�$OHJUH�56��%UD]LO��
9HUKH\H��:���������� µ/DQG�FRYHU�� ODQG�XVH�DQG�WKH�JOREDO�FKDQJH¶�� ,Q��Encyclopedia of Life 
Support Systems (EOLSS)��2[IRUG��8.��81(6&2�(2/66�3XEOLVKHUV���
:X��-��DQG�+REEV��5�� �������� µ.H\� LVVXHV�DQG�UHVHDUFK�SULRULWLHV� LQ� ODQGVFDSH�HFRORJ\��DQ�
LGLRV\QFUDWLF�V\QWKHVLV¶��Landscape Ecology��Y�����S���±�����
�
�

������������������������������������������������
i  &RUUHVSRQGLQJ� DXWKRU�� 7KLV� SDSHU� LV� SUHSDUHG� XQGHU� WKH� RQJRLQJ� 3K'� UHVHDUFK� RI� WKH� ILUVW� DXWKRU� 0HOWHP�
'(/ø%$ù�DW�,VWDQEXO�7HFKQLFDO�8QLYHUVLW\��7KH�WKHVLV�HQWLWOHG�µ$VVHVVLQJ�WKH�,PSDFW�RI�8UEDQ�*URZWK�GULYHQ�/DQG�
XVH�/DQG�FRYHU��/8/&��&KDQJH�RQ�6RLO�(FRV\VWHP�6HUYLFHV¶�KDV�EHHQ�VXSSRUWHG�E\�WKH�7XUNLVK�+HDOWK\�&LWLHV�
$VVRFLDWLRQ� �6.%�� DQG� 7KH� 6FLHQWLILF� DQG� 7HFKQRORJLFDO� 5HVHDUFK� &RXQFLO� RI� 7XUNH\� �78%,7$.��� ����$�
,QWHUQDWLRQDO�'RFWRUDO�5HVHDUFK�)HOORZVKLS�3URJUDP���
�
�
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�
-XDQ�ÈQJHO�'(0(587,6�$5(1$6��-HV~V�(6&2%26$�%85*$5$�

8QLYHUVLW\�RI�*XDGDODMDUD�
0H[LFR�

�
Abstract 
0H[LFDQV�KDYH�GHFLGHG�WR�OLYH�LQ�ODUJH�PHWURSROLWDQ�DUHDV��WKLV�LV�D�IDFW�VLQFH�WKH�\HDU�������ZKHQ�PRVW�
RI�WKH�FRXQWU\
V�SRSXODWLRQ�OLYHV�LQ�RQH�RI�WKHP��+RZHYHU��WKLV�FKDQJH�LQ�SRSXODWLRQ�GLVWULEXWLRQ�ZDV�QRW�
SDLUHG�ZLWK�NH\�FRPSRQHQWV�IRU�VXVWDLQDEOH�GHYHORSPHQW��VXFK�DV�ODUJH�JUHHQ�DUHDV�ZKLFK�FRXOG�GHILQH�
PHWURSROLWDQ�OHYHO�JUHHQ�LQIUDVWUXFWXUH��*,����0HWURSROLWDQ�DUHDV�VKRXOG�LQFOXGH�D�QHWZRUN�RI�VWUDWHJLFDOO\�
SODQQHG�DQG�PDQDJHG�QDWXUDO�DUHDV�WR�SUHVHUYH�OLYLQJ�HFRV\VWHPV��EXLOG�UHVLOLHQFH�IRU�FOLPDWH�FKDQJH�
DQG�DW�WKH�VDPH�WLPH�SURYLGH�WKH�SRSXODWLRQ�ZLWK�WKH�EHQHILWV�DVVRFLDWHG�WR�OLYLQJ�QHDU�*,��
7KLV�VWXG\�DLPV�DW�GHILQLQJ�WKH�PDLQ�IHDWXUHV�RI�0HWURSROLWDQ�*,��KRZ�LW�VKRXOG�ORRN�OLNH�DQG�ZKDW�FULWHULD�
VKRXOG�EH�FRQVLGHUHG�LQ�RUGHU�WR�IDFH�FOLPDWH�FKDQJH��$OWKRXJK�QHLJKERUKRRG�DQG�XUEDQ�JUHHQ�DUHDV�
DUH�ZHOO�VSHFLILHG�LQ�SODQQLQJ�OLWHUDWXUH��WKHUH�DUH�QR�UHIHUHQFHV�IRU�WKH�PHWURSROLWDQ�VFDOH��WKHUHIRUH��WR�
DGGUHVV�WKLV�JDS�WKH�DUWLFOH�HODERUDWHV�DQ�LQYHQWRU\�RI�WKH�*,�LQ�SODFH�LQ�RQH�DFWXDO�0HWURSROLWDQ�$UHD��
7KH�VHOHFWHG�FDVH�VWXG\�LV�WKH�VHFRQG�ODUJHVW�FLW\�LQ�0H[LFR�ZLWK�����PLOOLRQ�LQKDELWDQWV��EXW�ZLWK�OLWWOH�
LQIRUPDWLRQ�DERXW�LWV�*,�� WKH�*XDGDODMDUD�0HWURSROLWDQ�$UHD��*0$��� � ,Q�RUGHU�WR�XQGHUVWDQG�KRZ�WKH�
H[LVWLQJ� *,� KHOSV� FOLPDWH� FKDQJH�PLWLJDWLRQ� DQG� DGDSWDWLRQ�� WKH� XUEDQ� HFRV\VWHP� VHUYLFHV� DFWXDOO\�
SURYLGHG� DUH� KLJKOLJKWHG�� 7KLV� VHUYLFHV� LQFOXGH� SURYLVLRQLQJ� �XUEDQ� DJULFXOWXUH� DQG� ZDWHU� VRXUFHV���
UHJXODWLQJ��FOLPDWH�UHJXODWLRQ��ZDWHU�LQILOWUDWLRQ��HURVLRQ�FRQWURO���FXOWXUDO��WRXULVP�DQG�UHFUHDWLRQ���DQG�
VXSSRUWLQJ�DQG�KDELWDW��KDELWDW�IRU�VSHFLHV�DQG�GLYHUVLW\���
7KH� VWXG\� XVHV� H[LVWLQJ� SODQV�� LPDJHV� DQG� ORFDO� VRXUFHV� DV� LQSXWV� IRU� VSDWLDO� DQDO\VHV�� ZKLFK� DUH�
FRPSOHPHQWHG� ZLWK� ILHOG� YLVLWV� WR� PRQLWRU� DQG� FDOLEUDWH� WKH� LQIRUPDWLRQ�� %\� DVVHVVLQJ� WKH� VHUYLFHV�
SURYLGHG�E\�H[LVWLQJ�*,��DV�ZHOO� DV�FRQGXFWLQJ�D�VXLWDELOLW\�DQDO\VLV�RI� WKH�PHWURSROLWDQ� WHUULWRU\�� WKLV�
DUWLFOH�DOVR�VKRZV�WKH�SRWHQWLDO�DUHDV�ZKLFK�FRXOG�KHOS�HQKDQFLQJ��EXLOGLQJ�D�FRPSUHKHQVLYH�*,�V\VWHP�
IRU�WKH�*0$��
7KH� DUWLFOH� FRQFOXGHV� ZLWK� UHFRPPHQGDWLRQV� WKDW� FRXOG� KHOS� FRQVROLGDWH� DQG� HQKDQFH� WKH� *UHHQ�
,QIUDVWUXFWXUH�RI� WKH�*0$��7KHVH�UHFRPPHQGDWLRQV�FRXOG�EH�FRQVLGHUHG� IRU� IXWXUH�FRRO�0HWURSROLWDQ�
SODQQLQJ�DQG�UHVLOLHQFH��
�
.H\�ZRUGV���*UHHQ�,QIUDVWUXFWXUH�±�0HWURSROLWDQ�3ODQQLQJ�±�*XDGDODMDUD��
�
�
1. Mexican Metropolization 
 
0H[LFR�KDV�JRQH�WKURXJK�DQ�XUEDQL]DWLRQ�SURFHVV�RI�VHYHUDO�VWDJHV��8QLNHO��5XL]�&KLDSHWWR��
	�*DU]D�9LOODUUHDO��������ZKLFK�KDV�OHG�WKH�SRSXODWLRQ�RI�WKH�FRXQWU\�WR�OLYH�SUHGRPLQDQWO\�LQ�
FLWLHV� VLQFH� ������ :LWKLQ� WKLV� SURFHVV�� LW� LV� UHTXLUHG� WR� SRLQW� RXW� WKH� SKHQRPHQRQ� RI�
PHWURSROL]DWLRQ�� D� WHQGHQF\� WR� WKH� SK\VLFDO� DUWLFXODWLRQ� RI� ORFDOLWLHV� WKDW� IRUPHUO\� RSHUDWHG�
LQGHSHQGHQWO\��EXW�WKDW�QRZ�DUH�LQWHJUDWHG�IRUPLQJ�D�VLQJOH�XQLW��LQ�VXFK�D�PDQQHU�WKDW�WKH\�
DGG�XS�WR�D�SRSXODWLRQ�RI��������LQKDELWDQWV��ZKHWKHU�WKH\�DUH�ORFDOLWLHV�RI�D�VLQJOH�PXQLFLSDOLW\�
RU��DOWHUQDWLYHO\��ORFDOLWLHV�WKDW�DUH�EDVHG�LQ�WZR�RU�PRUH�PXQLFLSDOLWLHV�WKDW�VKRZ�D�GHJUHH�RI�
SK\VLFDO�DQG�IXQFWLRQDO�LQWHJUDWLRQ��6('(62/���&21$32���,1(*,���������
/DUJH�PHWURSROLWDQ�DUHDV�EHFDPH�WKH�SUHGRPLQDQW�IRUP�RI�SRSXODWLRQ�FRQFHQWUDWLRQ�LQ�0H[LFR�
IURP� WKH� \HDU� �����RQ�� ZKHQ�PRUH� WKDQ� ����RI� WKH� SRSXODWLRQ�ZDV� DOUHDG\� VHWWOHG� LQ� ���
PHWURSROLVHV��LGHP���������7KLV�SKHQRPHQRQ�FRQWLQXHV�WR�EH�D�WUHQG�DQG�ZLOO�SUREDEO\�ODVW�IRU�
D�IHZ�PRUH�\HDUV��VHH�7DEOH�����
,Q�������WKHUH�ZHUH�DOUHDG\����0HWURSROLWDQ�$UHDV��0$V��LQ�WKH�FRXQWU\��RI�ZKLFK�0H[LFR�&LW\��
*XDGDODMDUD�DQG�0RQWHUUH\�VWRRG�RXW��E\�WKH�\HDU������WKHUH�ZHUH������PLOOLRQ�LQKDELWDQWV�LQ�
���0$V��
7KH�VXEVWDQWLDO�FRQFHQWUDWLRQ�RI�SHRSOH�LQ�0$V��PDLQO\�GXH�WR�PLJUDWLRQ�IURP�RWKHU�FLWLHV��KDV�
FDXVHG�WKH�WHUULWRU\� WR�EH�RFFXSLHG�ZLWKRXW� UHJDUG�IRU� WKH�PRVW�VHQVLWLYH�QDWXUDO�DUHDV�WKDW�
UHSUHVHQW�WKH�SRWHQWLDOLW\�RI�EULQJLQJ�QDWXUH�WR�WKH�PHWURSROLV��OHDYLQJ�WKH�HQYLURQPHQW�RXW�RI�
WKH�XUEDQ� VWUXFWXUH�DQG� WKHUHIRUH�� IDLOLQJ� WR� UHDFK� WKH�JOREDO� WDUJHW� RI� D� VXVWDLQDEOH�XUEDQ�
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GHYHORSPHQW��81�+DELWDW��������8QLWHG�1DWLRQV���������,W�LV�HYHQ�SRVVLEOH�WR�DIILUP�WKDW�WKH�
V\VWHP�RI�RSHQ�JUHHQ�VSDFHV�KDV�\HW�WR�EH�UHFRJQL]HG�LQ�WKH�PHWURSROLVHV�DV�D�IXQGDPHQWDO�
HOHPHQW�RI�WKH�QHWZRUNV�LQIUDVWUXFWXUH�V\VWHPV�RI�D�FLW\��
�

,QGLFDWRU ���� ���� ���� ���� 

0HWURSROLWDQ�DUHDV �� �� �� �� 

'LVWULFWV�DQG�PHWURSROLWDQ�PXQLFLSDOLWLHV ��� ��� ��� ��� 

6WDWHV �� �� �� �� 

7RWDO�SRSXODWLRQ��PLOOLRQV� ���� ���� ���� ���� 

1DWLRQDO�3RSXODWLRQ�3HUFHQWDJH���� ���� ���� ���� ���� 

Table 1. Indicators of the metropolization process 1980-2010. Adapted from SEDESOL - CONAPO - 
INEGI, 2012. 
�
7KH�HQYLURQPHQW� WKXV�� LV�D�IXQGDPHQWDO�V\VWHP� WKDW�KDV�EHHQ�DIIHFWHG�E\� WKH�XUEDQL]DWLRQ�
SURFHVV��DQG�ZKLFK�LV�QHFHVVDU\�WR�DWWHQG�JLYHQ�WKDW�DOO�WKH�FKDQJHV�PDGH�E\�WKH�KXPDQ�EHLQJ�
LQ� PHWURSROLWDQ� WHUULWRULHV� KDYH� HFRORJLFDO� DQG� VRFLRHFRQRPLF� HIIHFWV�� $PRQJ� WKH� ILUVW�� ZH�
FRXQW�WKH�ORVV�RI�QDWXUDO�DUHDV�WKDW�DUH�UHSODFHG�E\�WKH�GHYHORSPHQW�RI�KRXVLQJ��URDGV�DQG�
RWKHU�FLW\�QHHGV��WKLV�GHYHORSPHQW�KDV�DOVR�FDXVHG�WKH�IUDJPHQWDWLRQ�RI�QDWXUDO�VSDFHV��ZKLFK�
LQ� WHUPV� RI� ELRGLYHUVLW\� OLPLWV� WKH�SRVVLELOLW\� WR� SUHVHUYH�H[LVWLQJ� UHVRXUFHV�� DV�ZHOO� DV� WKH�
GHJUDGDWLRQ�RI�ZDWHU�UHVRXUFHV�ZKHQ�ULYHUV�DUH�HUDVHG�ZLWK�HDUWKZRUNV�DQG�ZKHQ�DTXLIHUV�DUH�
RYHUH[SORLWHG��RYHUDOO��QDWXUH
V�DELOLW\�WR�UHVSRQG�WR�FKDQJHV�LV�GLPLQLVKHG��$PRQJ�WKH�ODWWHU��
LW�VWDQGV�RXW�WKH�ORVV�RI��IUHH��QDWXUDO�VHUYLFHV�VXFK�DV�IORRG�FRQWURO�DQG�DW�WKH�VDPH�WLPH��WKH�
ULVN�RI�IORRGV�LQFUHDVHV��ZKLFK�OHDGV�WR�JUHDW�HFRQRPLF�ORVVHV�DV�ZHOO�DV�WKH�ORVV�RI�KXPDQ�
OLYHV��DGGLWLRQDOO\��WKH�XQFRQWUROOHG�XUEDQ�JURZWK�LQ�WKH�GLVWDQW�SHULSKHULHV�RI�WKH�FLWLHV�FDXVHV�
GLVSURSRUWLRQDWH� H[SHQVHV� IRU� WKH� LQWURGXFWLRQ� RI� LQIUDVWUXFWXUH� IRU� PRELOLW\�� ZDWHU� DQG�
HOHFWULFLW\��%HQHGLFW�	�0F0DKRQ���������
'HVSLWH�WKLV�VLWXDWLRQ��ZKHQ�UHYLHZLQJ�WKH�PHWURSROLWDQ�SXEOLF�DJHQGD�LW�LV�HYLGHQW�WKH�JUHDW�
FRQFHUQ� WKDW� H[LVWV� WR� NQRZ� DQG� WR� SODQ� WKH� LQIUDVWUXFWXUH� IRU� PRELOLW\�� IRU� WKH� VXSSO\� RI�
HOHFWULFLW\��IRU�WKH�SURYLVLRQ�DQG�WUHDWPHQW�RI�ZDWHU��RU�HYHQ�IRU�UDLQZDWHU��JUD\�LQIUDVWUXFWXUH���
EXW�LW�LV�DOVR�HYLGHQW�WKH�ODFN�RI�D�FRPPLWPHQW�WR�XQGHUVWDQGLQJ�DQG�SODQQLQJ�IRU�D�V\VWHP�RI�
PHWURSROLWDQ� JUHHQ� VSDFHV� WR� VXSSRUW� WKH� QDWXUDO� HQYLURQPHQW�� SDUWLFXODUO\� WR� LQFUHDVH�
HQYLURQPHQWDO�VXVWDLQDELOLW\��%HQHGLFW�	�0F0DKRQ��������9iVTXH]��������,0(3/$1���������
-XVW� DV� LQ� RWKHU� XUEDQ�� PHWURSROLWDQ� LQIUDVWUXFWXUHV� V\VWHPV�� D� PXOWL�VFDOHG� DSSURDFK� LV�
QHFHVVDU\�LQ�ZKLFK�D�VSHFLILF�UHFRJQLWLRQ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�SDWWHUQV�DQG�SURFHVVHV�
FDUULHG�RXW�LQ�WKH�WHUULWRU\�FDQ�EH�DFFRPSOLVKHG��7KLV�DSSURDFK�LPSOLHV�WKH�HVWDEOLVKPHQW�RI�
PDLQ�DQG�VHFRQGDU\�V\VWHPV�LQ�RUGHU�WR�DFKLHYH�DQ�HIILFLHQF\�DW�D�UHJLRQDO���PHWURSROLWDQ�OHYHO�
EXW�DOVR�DW�D�ORFDO��LQWUD�XUEDQ�OHYHO��7KH�REVHUYDQFH�RI�DQ�RUGHU�RI�KLHUDUFK\�DV�HVWDEOLVKHG�LQ�
WKH�SODQQLQJ�RI�WKH�PRVW�UHFRJQL]HG�XUEDQ�V\VWHPV��URDGV��ZDWHU��VHZHUV��HOHFWULFLW\��DPRQJ�
RWKHUV��PXVW�DOVR�H[LVW�LQ�WKH�ZD\�ZH�SODQ�JUHHQ�VSDFHV��QDPHO\��JUHHQ�LQIUDVWUXFWXUH��
/LNH�DQ\�V\VWHP��H[LVWLQJ�DQG�SRWHQWLDO�QRGHV�DQG�OLQNV�VKRXOG�EH�LGHQWLILHG�ZKHUH�WKHUH�DUH�
LPSRUWDQW�FRQQHFWLRQV�LQ�RUGHU�WR�LQWHUUHODWH�WKH�GLIIHUHQW�KLHUDUFKLFDO�OHYHOV��ZKLFK� LQ�XUEDQ�
FRQWH[WV�DUH�PXOWLSOH�VFDOHV�VXFK�DV�WKH�UHJLRQDO���PHWURSROLWDQ��WKH�GLVWULFWV���QHLJKERUKRRGV�
DQG�WKH�SORWV�RU�LQGLYLGXDO�VLWHV��$KHUQ���������
7KHVH�HOHPHQWV�DUH�SUHVHQW�LQ�WKH�WHUULWRU\�WKURXJK�D�VSDWLDO�ODQJXDJH�WKDW�DFFRUGLQJ�WR�$KHUQ�
��������LV�GLVWLQJXLVKHG�DV�D��0RVDLF�0RGHO���7KLV�PRGHO�XVHV�WKH�IROORZLQJ�WKUHH�HOHPHQWV�RI�
WKH� ODQGVFDSH� WR� GHILQH� LWV� VWUXFWXUH�� SDWFKHV�� FRUULGRUV� DQG� WKH� PDWUL[�� 3DWFKHV� DUH�
KRPRJHQHRXV�SRO\JRQV�RI�WKH�WHUULWRU\�WKDW�GLIIHU�IURP�WKHLU�VXUURXQGLQJV��WKH\�SURYLGH�PXOWLSOH�
IXQFWLRQV��LQFOXGLQJ�ZLOGOLIH�KDELWDW��DTXLIHU�UHFKDUJH�DUHDV��RU�VRXUFHV�DQG�VLQNV�RI�VSHFLHV�
DQG�QXWULHQWV���&RUULGRUV�DUH�DUHDV�ZLWK�DQ�HORQJDWHG�VKDSH�VXFK�DV�SDWKZD\V�IRU�WKH�IORZ�RI�
DQLPDOV��QXWULHQWV��DQG�ZLQG��7KH�PDWUL[�UHIHUV�WR�WKH�GRPLQDQW�ODQG�FRYHU�LQ�WHUPV�RI�DUHD��
GHJUHH�RI�FRQQHFWLYLW\�DQG�FRQWLQXLW\��VHH�7DEOH�����
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�
Urban Patches Urban Corridors Urban Matrix 
3DUNV� 5LYHUV� 5HVLGHQWLDO�1HLJKERUKRRGV�
6SRUWVILHOGV� &DQDOV� ,QGXVWULDO�'LVWULFWV�
:HWODQGV� 'UDLQDJHZD\V� :DVWH�'LVSRVDO�$UHDV�
&RPPXQLW\�*DUGHQV� 5LYHUZD\V� &RPPHUFLDO�$UHDV�
&HPHWHULHV� 5RDGV� 0L[HG�8VH�'LVWULFWV�
&DPSXVHV� 3RZHUOLQHV� �
9DFDQW�/RWV� 3ROLGXFWV� �

Table 2. Elements of the urban landscape as classified in the model Patch - Corridor � Matrix. Adapted 
from Ahern, 2007. 
 
2. Biophilic Cities: Between Sustainability and Resilience 

 
6XVWDLQDELOLW\� KDV� DOUHDG\� EHHQ� H[WHQVLYHO\� DGGUHVVHG� E\� WKH� H[LVWLQJ� XUEDQ� SODQQLQJ�
OLWHUDWXUH�� ,W� LV�DSSRLQWHG�DV�D�KROLVWLF�IUDPH�RI�UHIHUHQFH�WR�JXLGH�WKH�GHYHORSPHQW�RI�FLWLHV��
DQG�WR�VLPXOWDQHRXVO\�LPSURYH�WKHLU�SHUIRUPDQFH�DPRQJ�WKH�WKUHH�GLPHQVLRQV�RI�VXVWDLQDEOH�
GHYHORSPHQW�� HFRQRPLF� GHYHORSPHQW�� VRFLDO� HTXLW\� DQG� WKH� SURWHFWLRQ� RI� WKH� HQYLURQPHQW�
�&DPSEHOO��������)DUU��������81�+DELWDW���������
,Q� DGGLWLRQ� WR� VXVWDLQDELOLW\�� DQRWKHU� FRQFHSW� WKDW� KDV� EHHQ� LQFRUSRUDWHG� LQWR� WKHRUHWLFDO�
GLVFXVVLRQV�DERXW�FLWLHV� LV� WKDW�RI� UHVLOLHQFH��7KH� LPSDFWV�RI�JOREDO�FOLPDWH�FKDQJH� �L�H���DQ�
LQFUHDVLQJO\�YRODWLOH�FOLPDWH�DQG�WKH�ODUJH�QXPEHU�RI�GLVDVWHUV�DQG�WKH�FRQVHTXHQW�GDPDJHV�
WKDW�KDYH�RFFXUUHG�DURXQG�WKH�ZRUOG��KDYH�WXUQHG�UHVLOLHQFH�LQWR�DQ�XUEDQ�DQG�PHWURSROLWDQ�
DVSLUDWLRQ� �0HWURSROLV� 2EVHUYDWRU\�� ������� :KDW� VWDUWHG� DV� DGDSWDWLRQ� WR� GLVDVWHUV� DQG�
GDPDJHV��KDV�FXUUHQWO\�H[SDQGHG�WR�GLVFXVVLRQV�DERXW�UHVLOLHQW�FLWLHV��ZKLFK�WDNH�LQWR�DFFRXQW�
LQ�D�ZLGH�UDQJH�WKH�SRWHQWLDO�LPSDFWV�DQG�VWUHVV�WKDW�FLWLHV�ZLOO�PRVW�OLNHO\�IDFH�LQ�WKH�IXWXUH��
ZDWHU� VFDUFLW\�� ULVH� LQ� IRRG� SULFHV�� DQG� LQFUHDVLQJO\� KLJK� WHPSHUDWXUHV�GXULQJ� WKH� VXPPHU��
DPRQJ�RWKHUV��1HZPDQ��%HDWOH\��	�%R\HU���������5HVLOLHQFH�FDQ�EH�GHILQHG�LQ�VHYHUDO�ZD\V��
LQ� WKLV� VWXG\� LW� LV� XQGHUVWRRG� DV� WKH� DELOLW\� WR� VXFFHVVIXOO\� DGDSW� DQG� WR� UHVSRQG� WR� WKRVH�
LPSDFWV��7KH�ZRUG�UHVLOLHQFH�LV�GHULYHG�IURP�/DWLQ�resiliere��ZKLFK�PHDQV�WR�VSULQJ�EDFN�RU�WR�
UHERXQG��*RGVFKDON��������GHVFULEHV�UHVLOLHQW�FLWLHV�DV�RQHV��FDSDEOH�RI�ZLWKVWDQGLQJ�VHYHUH�
VKRFN�ZLWKRXW�HLWKHU�LPPHGLDWH�FKDRV�RU�SHUPDQHQW�KDUP����:KLOH�WKH\�PLJKW�EHQG�IURP�KD]DUG�
IRUFHV�� WKH\� ZRXOG�EH�DEOH� WR� DGDSW� DQG�ZRXOG�QRW� EUHDN�� &RPSRVHG�RI� QHWZRUNHG� VRFLDO�
FRPPXQLWLHV� DQG� OLIHOLQH� V\VWHPV�� UHVLOLHQW� FLWLHV� ZRXOG� EHFRPH� VWURQJHU� E\� DGDSWLQJ� DQG�
OHDUQLQJ�IURP�GLVDVWHUV´��
5HVLOLHQFH�GRHV�QRW�LPSO\�D�UHWXUQ�WR�G\VIXQFWLRQDO�RU�XQVXVWDLQDEOH�FRQGLWLRQV��EXW�DGDSWDWLRQ�
WR�G\QDPLF�VRFLDO�DQG�HFRORJLFDO�FRQGLWLRQV�LQ�ZD\V�WKDW�SURWHFW�DQG�HQKDQFH�TXDOLW\�RI�OLIH��
ORQJ�WHUP�HFRORJLFDO�SURGXFWLYLW\��DV�ZHOO�DV�SXEOLF�DQG�SHUVRQDO�KHDOWK�RI� WKH� LQKDELWDQWV�RI�
WKH� 0$V�� 5HVLOLHQFH� LV� QRW� RQO\� D� PDWWHU� IRU� FLWLHV� DQG� PHWURSROLVHV�� EXW� KDV� LPSRUWDQW�
LPSOLFDWLRQV�IRU�ERWK�LQGLYLGXDOV�DQG�IDPLOLHV��ZKLFK�LV�SUHFLVHO\�DW�WKH�OHYHO�ZKHUH�WKH�VWUHVVHV��
SUHVVXUHV�DQG�VKRFNV�RI�PRGHUQ�OLIH�ZLOO�FRPH�WR�EHDU��%HDWOH\�	�1HZPDQ���������
,Q� RUGHU� WR� LPSURYH� VXVWDLQDELOLW\�� EXW� DERYH� DOO� WR� LQFUHDVH� UHVLOLHQFH�� FLWLHV�PD\� EHFRPH�
ELRSKLOLF��DQG�WKHUH�DUH�VHYHUDO�SDWKV�WKURXJK�ZKLFK�ELRSKLOLF�XUEDQLVP�FDQ�PDNH�LW�KDSSHQ��
6RPH�RI� WKHP�KDYH�DOUHDG\�EHHQ� WKRURXJKO\� VWXGLHG��EXW� RWKHUV� DUH�VWLOO�H[SHULPHQWDO�DQG�
UHTXLUH�H[WHQVLYH�DQDO\VHV��VHH�7DEOH�����
2QH�RI�WKH�FOHDUHVW�SDWKV�LV�ELRSK\VLFDO��WKH�UHVLOLHQFH�EHQHILWV�SURYLGHG�WKURXJK�WKH�SURWHFWLRQ�
DQG� HQKDQFHPHQW� RI� WKH� QDWXUDO� V\VWHPV� DQG� IHDWXUHV� LQ� DQG� DURXQG� D� FLW\� �%HDWOH\� 	�
1HZPDQ���������7KH�QDWXUDO�V\VWHPV�LQ�D�FLW\�DQG�UHJLRQ�SURYLGH�HVVHQWLDO�VHUYLFHV�WKDW�KHOS�
FLWLHV�DQG�XUEDQ�UHJLRQV�UHVSRQG�WR�DQG�VSULQJ�EDFN�IURP�FOLPDWLF�DQG�QDWXUDO�HYHQWV��&LWLHV�
ZLWK�ODUJH�QDWXUDO�ZHWODQG�V\VWHPV�ZLOO�EH�EHWWHU�DEOH�WR�DEVRUE�IORRG�ZDWHUV�IURP�KXUULFDQHV�
DQG� VWRUPV�� IRU� LQVWDQFH��3URWHFWLQJ�DQG� UHVWRULQJ� WKHVH�JUHDW�HFRORJLFDO� V\VWHPV� LV�D� NH\�
VWUDWHJ\�WKDW�DOORZV�FLWLHV�WR�EH�PRUH�UHVLOLHQW�LQ�WKH�IDFH�RI�GLVDVWHUV��
�
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Table 3. Important elements (indicators) of a biophilic city. Adapted from Beatley, 2011. 
�
/DUJH�ZRRGHG�DUHDV�SURYLGH�HFRORJLFDO�EHQHILWV�WKDW�ZLOO�PDNH�FLWLHV�PRUH�UHVLOLHQW��LQFOXGLQJ�
HIIHFWV�VXFK�DV�PRGHUDWLRQ�RI�DLU�SROOXWDQWV��FRROLQJ�WKURXJK�HYDSR�WUDQVSLUDWLRQ�DQG�VKDGLQJ�
DV�ZHOO�DV�IORRGLQJ�UHGXFWLRQ��
3URWHFWLRQ� DQG� UHVWRUDWLRQ� RI� ULYHUV� DQG� XUEDQ� VWUHDPV� UHGXFH� WKH� YXOQHUDELOLW\� WR� IORRGV��
SURYLGHV� LPSRUWDQW� FRROLQJ� EHQHILWV� DQG� KHOSV� WR� PRGHUDWH� WKH� ZHDWKHU� DQG� WHPSHUDWXUH�
FKDQJHV�SUHGLFWHG�DV�D�UHVXOW�RI�FOLPDWH�FKDQJH��7KDW�LV�ZK\�FLWLHV�ZLWK�H[WHQVLYH�QHWZRUNV�RI�
SDUNV�DQG�JUHHQ�VSDFHV�DUH�DOVR�OLNHO\�WR�IDUH�EHWWHU�LQ�WKH�IDFH�RI�ORQJ�WHUP�FOLPDWH�FKDQJH�
�LGHP���������
%LRSKLOLF� XUEDQLVP� FDQ� KHOS� WR� SURWHFW� RU� VWUHQJWKHQ� IDYRUDEOH� FOLPDWLF� DQG�PLFUR�FOLPDWH�
FRQGLWLRQV� LQ� FLWLHV�� ZKLFK�DOVR�KHOSV� WKHP�EHFRPH�PRUH� UHVLOLHQW� LQ� WKH� IDFH� RI� D� KRVW� RI�
HPHUJLQJ�UHVRXUFH�VFDUFLWLHV�OLNHO\�LQ�WKH�GHFDGHV�DKHDG��LGHP���������
³*UHHQLQJ´�FLWLHV�FDQ�VLJQLILFDQWO\�UHGXFH�HQHUJ\�FRQVXPSWLRQ�IRU�KHDWLQJ�DQG�FRROLQJ�E\�WKH�
IXQFWLRQ� RI� WUHHV� DV� FOLPDWH� UHJXODWRUV�� ,Q� SURPRWLQJ� PRGHV� RI� XUEDQ� PRELOLW\� RWKHU� WKDQ�
DXWRPRELOHV��ZDONLQJ��ELF\FOLQJ��WKHUH�LV�WKH�SRVVLELOLW\�RI�JUHDWHU�UHVLOLHQFH�LQ�WKH�GLPLQLVKHG�
RLO� VXSSOLHV� $GGLWLRQDOO\�� WKH�SULQFLSOHV� RI� ELRSKLOLF� XUEDQLVP�FDQ�DFKLHYH� VLJQLILFDQW� ZDWHU�
FRQVHUYDWLRQ�� EXW� DOVR�� WKURXJK� WKH� SURWHFWLRQ� RI� SHUL�XUEDQ� IDUPV� DQG� DJULFXOWXUH� DQG� E\�
SURPRWLQJ�XUEDQ�DJULFXOWXUH��PLJKW�KHOS�WR�HQVXUH�WKH�IRRG�VHFXULW\�RI�D�FLW\��LGHP���������
$�ELRSKLOLF�FLW\�LV�RQH�ZLWK�DEXQGDQW�ELRGLYHUVLW\��IXOO�RI�QDWXUH��D�SODFH�ZKHUH�UHVLGHQWV�VHH��
IHHO�DQG�H[SHULHQFH�WKH�ULFKQHVV�RI�SODQWV��WUHHV�DQG�DQLPDOV�LQ�WKH�FRXUVH�RI�WKHLU�OLYHV��DQG�
GR�VR�LQ�WKHLU�KRPHV��LQ�WKHLU�MREV��LQ�WKH�VSDFHV�ZKHUH�WKH\�SHUIRUP�UHFUHDWLRQDO�DFWLYLWLHV��DV�
ZHOO�DV�WKH\�FRPPXWH��7KH�FRPSRQHQWV�RI�QDWXUH��ODUJH�DQG�VPDOO��IURP�WKH�WRSV�RI�WUHHV�WR�
WKH� LQYHUWHEUDWHV� DQG� HYHQ� PLFURRUJDQLVPV� WKDW� DUH� SDUW� RI� ODUJHU� QDWXUDO� HOHPHQWV� DQG�
HFRV\VWHPV��GHILQH�D�FLW\�DQG�SURYLGH�LW�ZLWK�FKDUDFWHU�DQG�PHDQLQJ��%HDWOH\��������%LRSKLOLF�

Biophilic Conditions and Infrastructure 

�3HUFHQWDJH�RI�SRSXODWLRQ�ZLWKLQ�D�IHZ�KXQGUHG�IHHW�RU�PHWHUV�RI�D�SDUN�RU�JUHHQVSDFH��
�3HUFHQWDJH�RI�FLW\�ODQG�DUHD�FRYHUHG�E\�WUHHV�RU�RWKHU�YHJHWDWLRQ��
�1XPEHU�RI�JUHHQ�GHVLJQ�IHDWXUHV��H�J���JUHHQ�URRIWRSV��JUHHQ�ZDOOV��UDLQ�JDUGHQV���
�([WHQW�RI�QDWXUDO�LPDJHV��VKDSHV��IRUPV�HPSOR\HG�LQ�DUFKLWHFWXUH�DQG�VHHQ�LQ�WKH�FLW\��
�([WHQW�RI�IORUD�DQG�IDXQD��H�J���VSHFLHV��IRXQG�ZLWKLQ�WKH�FLW\��

Biophilic Behaviors, Patterns, Practices, Lifestyles�

�$YHUDJH�SRUWLRQ�RI�WKH�GD\�VSHQW�RXWVLGH��
�9LVLWLQJ�UDWHV�IRU�FLW\�SDUNV���
�3HUFHQW�RI�WULSV�PDGH�E\�ZDONLQJ���
�([WHQW�RI�PHPEHUVKLS�DQG�SDUWLFLSDWLRQ�LQ�ORFDO�QDWXUH�FOXEV�DQG�RUJDQL]DWLRQV��

Biophilic Attitudes and Knowledge�

�3HUFHQW�RI�UHVLGHQWV�ZKR�H[SUHVV�FDUH�DQG�FRQFHUQ�IRU�QDWXUH��
�3HUFHQW�RI�UHVLGHQWV�ZKR�FDQ�LGHQWLI\�FRPPRQ�VSHFLHV�RI�IORUD�DQG�IDXQD��

Biophilic Institutions and Governance�

�3ULRULW\�JLYHQ�WR�QDWXUH�FRQVHUYDWLRQ�E\�ORFDO�JRYHUQPHQW��SHUFHQW�RI�PXQLFLSDO�EXGJHW�GHGLFDWHG�
WR�ELRSKLOLF�SURJUDPV���
�([LVWHQFH�RI�GHVLJQ�DQG�SODQQLQJ�UHJXODWLRQV�WKDW�SURPRWH�ELRSKLOLF�FRQGLWLRQV��H�J���PDQGDWRU\�
JUHHQ�URRIWRS�UHTXLUHPHQW��ELUG�IULHQGO\�EXLOGLQJ�GHVLJQ�JXLGHOLQHV����
�3UHVHQFH�DQG�LPSRUWDQFH�RI�LQVWLWXWLRQV��IURP�DTXDULD�WR�QDWXUDO�KLVWRU\�PXVHXPV��WKDW�SURPRWH�
HGXFDWLRQ�DQG�DZDUHQHVV�RI�QDWXUH����
�1XPEHU�H[WHQW�RI�HGXFDWLRQDO�SURJUDPV�LQ�ORFDO�VFKRROV�DLPHG�DW�WHDFKLQJ�DERXW�QDWXUH���
�1XPEHU�RI�QDWXUH�RUJDQL]DWLRQV�DQG�FOXEV�RI�YDULRXV�VRUWV�LQ�WKH�FLW\��IURP�DGYRFDF\�WR�VRFLDO�
JURXSV��
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FLWLHV�DUH�QRW�VLPSO\�JUHHQ�FLWLHV��WKH�DEXQGDQW�SUHVHQFH�RI�QDWXUH�LV�D�QHFHVVLW\�EXW�LW�LV�QRW�D�
VXIILFLHQW� FRQGLWLRQ�� ,Q� ELRSKLOLF� FLWLHV�� WKH� UHVLGHQWV� DUH� GLUHFWO\� DQG� DFWLYHO\� HQJDJHG� LQ�
OHDUQLQJ��HQMR\LQJ��DQG�SURWHFWLQJ�WKH�QDWXUH�WKDW�VXUURXQGV�WKHP�DQG�ZLWK�ZKLFK�WKH\�KDYH�
GHYHORSHG�DQ�LPSRUWDQW�HPRWLRQDO�FRQQHFWLRQ��LGHP���������
7KH�SRVVLEOH�LQGLFDWRUV�WKDW�VKRXOG�EH�LQWHJUDWHG�LQ�D�FLW\�LQ�RUGHU�WR�EH�FRQVLGHUHG�ELRSKLOLF�
DUH� FRPSRVHG� E\� WKH� FRQGLWLRQV� DQG� LQIUDVWUXFWXUH�� EHKDYLRUV�� SDWWHUQV�� SUDFWLFHV� DQG�
OLIHVW\OHV��DWWLWXGHV�DQG�NQRZOHGJH��DV�ZHOO�DV�LQVWLWXWLRQV�DQG�JRYHUQDQFH��VHH�7DEOH�����
 
3. Green Infrastructure (GI) 
 
*UHHQ�,QIUDVWUXFWXUH��*,��LV�D�VWUDWHJLFDOO\�SODQQHG�QHWZRUN�RI�KLJK�TXDOLW\�QDWXUDO�DQG�VHPL�
QDWXUDO� DUHDV�ZLWK� RWKHU� HQYLURQPHQWDO� IHDWXUHV�ZKLFK�PXVW� EH� GHVLJQHG� DQG�PDQDJHG� WR�
SURYLGH�D�ZLGH�UDQJH�RI�HFRV\VWHP�VHUYLFHV�DQG�WR�SURWHFW�WKH�ELRGLYHUVLW\�LQ�ERWK�UXUDO�DQG�
XUEDQ�VHWWLQJV��(($���(XURSHDQ�(QYLURQPHQW�$JHQF\���������
7KH�*,� LV� D� WRRO� WR� GHDO� ZLWK� HQYLURQPHQWDO� SUREOHPV� WKURXJK�GLIIHUHQW� VROXWLRQV�EDVHG�RQ�
QDWXUDO�SURFHVVHV��%LRGLYHUVLW\�DFWV�DV�LWV�FHQWUDO�D[LV��VLQFH�WKH�IXQFWLRQLQJ��UHVLVWDQFH�DQG�
TXDOLW\�RI�HFRV\VWHP�VHUYLFHV�GHSHQG�GLUHFWO\�RQ�WKH�ULFKQHVV�DQG�DEXQGDQFH�RI�WKH�VSHFLHV�
WKDW�KRXVH�WKH�HOHPHQWV�WKDW�PDNH�XS�WKH�V\VWHP��,W�DOVR�SURPRWHV�WKH�FUHDWLRQ�RI�HFRORJLFDO�
QHWZRUNV�DW�GLIIHUHQW�VFDOHV��UHTXLUHV�VSDWLDO�DQG�WHPSRUDO�SODQQLQJ�DV�ZHOO�DV�DQ�DGHTXDWH�
GHVLJQ�DQG�LV�EDVHG�RQ�FROODERUDWLRQ�EHWZHHQ�FLWL]HQV��PDQDJHUV�DQG�SROLWLFLDQV��LGHP���������
�

Habitat 
Services�

%LRGLYHUVLW\�
DQG�VSHFLHV�
SURWHFWLRQ��

�:LOGOLIH�KDELWDW��
�0LJUDWRU\�VSHFLHV�SHUPHDELOLW\��
�+DELWDW�QHWZRUNLQJ��

Regulating 
Services�

$GDSWLRQ�DQG�
PLWLJDWLRQ�
DJDLQVW�FOLPDWH�
FKDQJH��
�

�0LWLJDWLRQ�RI�WKH�XUEDQ�KHDW�LVODQG�HIIHFW��
�5HLQIRUFHPHQW�RI�WKH�UHVLOLHQFH�RI�HFRV\VWHPV�WR�FOLPDWH�FKDQJH��
��5HWHQWLRQ�RI�ZDWHU�DQG�GHFUHDVH�RI�UXQRII�WR�UHGXFH�IORRG�ULVNV���
��&DUERQ�VHL]H�DQG�VWRUDJH���
�(QFRXUDJHPHQW�RI�VXVWDLQDEOH�WUDYHOLQJ���
�5HGXFWLRQ�RI�HQHUJ\�FRQVXPSWLRQ�WR�KHDW�DQG�FRRO�EXLOGLQJV���
�(QFRXUDJHPHQW�RI�UHQHZDEOH�HQHUJLHV���
�3URPRWLRQ�RI�VXVWDLQDEOH�PRELOLW\��

Provisioning 
Services�

:DWHU�
UHJXODWLRQ��

�6XVWDLQDEOH�GUDLQDJH�V\VWHPV�±UHGXFWLRQ�RI�UXQRII��
�,QFUHDVHG�ZDWHU�LQILOWUDWLRQ��
�:DWHU�WUHDWPHQW��

)RRG�
SURGXFWLRQ�DQG�
VHFXULW\�

�)RRG�VXSSO\�DQG�SURGXFWLRQ�RI�UDZ�PDWHULDOV�LQ�DJULFXOWXUDO�DUHDV��
RUFKDUGV��DPRQJ�RWKHUV��
�0DLQWHQDQFH�RI�WKH�IHUWLOLW\�RI�DJULFXOWXUDO�ODQG��
�'HYHORSPHQW�RI�WKH�VRLO�DQG�WKH�F\FOH�RI�QXWULHQWV��
�3UHYHQWLRQ�RI�VRLO�HURVLRQ��

Cultural 
Services�

5HFUHDWLRQ��
ZHOOQHVV�DQG�
KHDOWK��

�5HFUHDWLRQDO�DFWLYLWLHV��
�$HVWKHWLF�DSSUHFLDWLRQ�RI�QDWXUH���
�&OHDQ�DLU���
�7RXULVP���(FRWRXULVP��

/DQG�YDOXH�� �3RVLWLYH�LPSDFW�RQ�WKH�ODQG�DQG�LWV�SURSHUW\��

&XOWXUH�DQG�
VHQVH�RI�
FRPPXQLW\��

�/RFDO�LGHQWLW\��
�2SSRUWXQLWLHV�IRU�HGXFDWLRQ��WUDLQLQJ�DQG�VRFLDO�LQWHUDFWLRQ��
�2SSRUWXQLWLHV�IRU�WRXULVP��

Table 4. Ecosystem services provided by green infrastructure. Self-elaborated with information from 
Millenium Ecosystem Assessment, 2005 and European Environment Agency, 2011. 
�
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$FFRUGLQJ� WR� WKH�FODVVLILFDWLRQ�RI�HFRV\VWHP�JRRGV�DQG�VHUYLFHV�� WKH�EHQHILWV�RI� WKH�*,�DUH�
FODVVLILHG� LQWR� IRXU� JURXSV� KDELWDW� VHUYLFHV�� UHJXODWLQJ� VHUYLFHV�� SURYLVLRQLQJ� VHUYLFHV� DQG�
FXOWXUDO�VHUYLFHV��LGHP�������� 7KH�ILUVW�RQHV�UHIHU�VSHFLILFDOO\�WR�WKH�KDELWDW�RI�VSHFLHV�RI�IORUD�
DQG� IDXQD�� WKH� VHFRQG� DUH� WKRVH� WKDW� JHQHUDWH� EHQHILWV� IURP� WKH� UHJXODWLRQ� RI� HFRV\VWHP�
SURFHVVHV��WKH�WKLUG�WR�SURGXFWV�WKDW�DUH�JHQHUDWHG�GLUHFWO\�LQ�WKH�HFRV\VWHP��DQG�WKH�FXOWXUDO�
RQHV�DUH�LQWDQJLEOH�EHQHILWV�WKDW�SHRSOH�REWDLQ�IURP�HFRV\VWHPV�WKURXJK�VSLULWXDO�HQULFKPHQW��
FRJQLWLYH�GHYHORSPHQW�� UHIOHFWLRQ�� UHFUHDWLRQ�DQG�DHVWKHWLF�H[SHULHQFHV� �VHH�7DEOH���� 7KH�
LQFRUSRUDWLRQ� RI� WKHVH� VHUYLFHV� LQWR� D� SXEOLF� SROLF\� LQVWUXPHQW� DW� WKH� PHWURSROLWDQ� OHYHO� LV�
IXQGDPHQWDO��)RU�WKLV�UHDVRQ��³7KH�(FRQRPLFV�RI�(FRV\VWHPV�DQG�%LRGLYHUVLW\�±�7((%´��������
D� JOREDO� LQLWLDWLYH� IRFXVHG� RQ� PDNLQJ� QDWXUH¶V� YDOXHV� YLVLEOH�� HVWDEOLVKHV� D� VL[�VWHS�
PHWKRGRORJ\� IRU� HFRV\VWHP� VHUYLFHV� WR� EH� LQFOXGHG� LQ� WKH�SURFHVVHV� RI� GHYHORSLQJ�SXEOLF�
SROLFLHV�IRU�WKH�FUHDWLRQ�RI�D�*,�QHWZRUN� 7KH�ILUVW�VWHS�LV�WR�GHYHORS�WKH�SUREOHP��ZKDW�LW�PHDQV�
DQG�ZKDW�WKH�ODFN�RI�JUHHQ�LQIUDVWUXFWXUH�FDQ�PHDQ��ZKDW�VKRXOG�EH�GLVFXVVHG�WRJHWKHU�ZLWK�
WKH� VWDNHKROGHUV�� WKHQ� WKH� PRVW� UHOHYDQW� HFRV\VWHP� VHUYLFHV� RI� WKH�PHWURSROLV� VKRXOG� EH�
LGHQWLILHG��DV�ZHOO�DV�GHWHUPLQLQJ�YDOXDWLRQ�PHWKRGV�IRU�WKHP��DQG�WKHQ�WKH�YDOXDWLRQ�PXVW�EH�
PDGH��2QFH�WKH�PDQDJHPHQW�DOWHUQDWLYHV�KDYH�EHHQ�LGHQWLILHG��WKH�LPSDFW�RI�WKH�RSWLRQV�WKDW�
DUH�DYDLODEOH�WR�WKH�VWDNHKROGHUV�ZLOO�EH�DVVHVVHG��VR�WKDW�WKH\�DUH�LQFOXGHG�LQ�D�SXEOLF�SROLF\�
LQVWUXPHQW�WKDW�FDQ�EH�D�0HWURSROLWDQ�*,�3ODQ��VHH�)LJXUH�����
�

�
Figure 1. Methodology to include ecosystem services in public policy decision making. Adapted from 
The Economics of Ecosystems and Biodiversity, 2011). 
�
7KH�HFRV\VWHP�VHUYLFHV�PXVW�EH�YDOXHG�LQ�RUGHU�WR�EH�DEOH�WR�DVVLJQ�WR�HDFK�JUHHQ�VSDFH�WKDW�
LQWHJUDWHV�D�*,�QHWZRUN�WKH�LPSRUWDQFH�DQG�WKH�KLHUDUFK\�WKDW�FRUUHVSRQGV�WR�LW�DFFRUGLQJ�WR�
LWV�VFRSH��VR�D�VHW�RI�LQGLFDWRUV�PXVW�EH�GHWHUPLQHG�IRU�HDFK�W\SH�RI�VHUYLFH� $V�SDUW�RI� WKH�
LQGLFDWRUV�RI�KDELWDW�VHUYLFHV�� WKHUH�LV� WKH�DEXQGDQFH�RI�ELUGV��EXWWHUIOLHV�DQG�RWKHU�VSHFLHV�
YDOXHG�IRU�WKHLU�DHVWKHWLF�FKDUDFWHULVWLFV��$PRQJ�WKH�VXSSO\�VHUYLFHV�LV�WKH�SURGXFWLRQ�RI�IRRG��
H[SUHVVHG�LQ�WRQV�SHU�\HDU��7�\HDU���DV�ZHOO�DV�ZDWHU�VXSSO\��H[SUHVVHG�E\�VSHQGLQJ�LQ�FXELF�
PHWHUV� SHU� \HDU� �P��\HDU���:KLOH� RQ� WKRVH�RI� UHJXODWLRQ�� WKHUH�DUH� WKH� LQILOWUDWLRQ� FDSDFLW\��
PHDVXUHG�E\�WKH�SHUFHQWDJH�RI�LPSHUPHDEOH�VXUIDFH�LQ�UHODWLRQ�WR�WKH�SHUPHDEOH�VXUIDFH�LQ�
KHFWDUHV��+D���WKH�UHJXODWLRQ�RI�WKH�XUEDQ�WHPSHUDWXUH�FDQ�EH�PHDVXUHG�E\�WKH�leaf area index��
WKH� UHGXFWLRQ� RI� QRLVH� E\� WKH� OHDI� VXUIDFH� �P��� DQG� WKH�GLVWDQFH� WR� WKH� URDGV� �P�� DQG� WKH�
UHGXFWLRQ�RI�QRLVH� �G%� �$��� �� XQLW� RI� YHJHWDWLRQ�� WKH� SXULILFDWLRQ�RI� WKH� DLU� E\�PHDQV� RI� WKH�
PHDVXUHPHQW�RI� SROOXWLQJ�SDUWLFOHV�2���62���12���&2�DQG�30��� �J�FP��V��PXOWLSOLHG�E\� WKH�

�� Specify and agree on the problem or issue to be discussed with the stakeholders

�� Identify which are the most relevant ecosystem services

�� Determine the necessary information and select the assessment methods

�� Value ecosystem services

�� Identify and evaluate the management / policy alternatives

�� Assess the impact of policy options within the reach of stakeholders
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DUERUHDO�FRYHUDJH��P����:LWK�UHJDUG�WR�ZDWHU�WUHDWPHQW��WKH�VXJJHVWHG�LQGLFDWRU�LV�WKH�DPRXQW�
RI�3KRVSKRUXV��3RWDVVLXP�DQG�0DJQHVLXP�LQ�PJ�NJ�FRPSDUHG�WR� WKH�DYHUDJHV�RI�VRLO�DQG�
ZDWHU��IRU�FOLPDWH�UHJXODWLRQ�WKH�DPRXQW�RI�&2��DEVRUSWLRQ�E\�WUHHV��FDUERQ�PXOWLSOLHG�E\������
WR�FRQYHUW�WR�&2����$PRQJ�WKH�FXOWXUDO�RQHV��WKH�NH\�LQGLFDWRU�LV�WKH�VXUIDFH�RI�SXEOLF�JUHHQ�
VSDFHV��+D�LQKDELWDQWV��DQG�LWV�SUR[LPLW\�WR�WKH�GLVWULFWV�RU�QHLJKERUKRRGV�RI�WKH�0HWURSROLWDQ�
$UHDV��
6RPH�RI� WKH�VHUYLFHV�SURYLGHG�E\�XUEDQ�JUHHQ�VSDFHV�DUH� WKH� UHJXODWLRQ�RI�DLU�TXDOLW\�� WKH�
UHJXODWLRQ�RI�ZDWHU�LQ�IORRGV��WKH�UHJXODWLRQ�RI�ORFDO�FOLPDWH��DV�ZHOO�DV�GLUHFW�VHUYLFHV�VXFK�DV�
UHFUHDWLRQ� DQG� HQYLURQPHQWDO� HGXFDWLRQ�� SDUWLFXODUO\� ZKHQ� WKHVH� VSDFHV� KDYH� ZLWQHVVHG�
KLVWRULFDO�HYHQWV�WR�EHFRPH�FXOWXUDO�KHULWDJH��VHH�7DEOH�����7KH�HOHPHQWV�WKDW�PDNH�XS�WKH�
XUEDQ� ODQGVFDSH�DQG� FRQVWLWXWH� WKH�*UHHQ� ,QIUDVWUXFWXUH� �*,�� RI�XUEDQ�DUHDV�DUH�FODVVLILHG�
DFFRUGLQJ�WR�WKHLU�VFDOH�RI�VHUYLFH��7KLV�VFDOH�LV�UHODWHG�WR�WKH�IUHTXHQF\�RI�XVH�RI�WKH�IDFLOLWLHV�
DQG� WKH� GLVWDQFH� WR� ZKLFK� WKHVH� VKRXOG� EH� ORFDWHG�� 7KH� VHUYLFH� VFDOHV� FRQVLGHUHG� LQ�
+DQGERRNV� IRU� 8UEDQ� 'HVLJQ� &ULWHULD� VXFK� DV� 6('(62/� VWDQGDUGV� ������� DUH��
QHLJKERUKRRGV��GLVWULFWV�DQG�FLWLHV��EXW�WKHUH�DUH�RWKHU�VRXUFHV�WKDW�DOVR�DGGUHVV�VFDOH�LVVXHV�
�VHH�7DEOH����DQG�ZKLFK�UHIHU�WR�WKH�QHLJKERUKRRG��FLW\�DQG�UHJLRQDO�VFDOHV��9iVTXH]���������
3ODQQHUV�� DQG�JRYHUQPHQWDO� DXWKRULWLHV� VKRXOG�EH�DZDUH�RI� WKH� VHUYLFHV�SURYLGHG�E\�*,� LQ�
0HWURSROLWDQ�$UHDV��EXW�HYHQ�PRUH�LPSRUWDQW�LV�WKDW�RUGLQDU\�FLWL]HQV�UHFRJQL]H�WKHLU�YDOXH�DQG�
KRZ�WKH\�FDQ�JHQHUDWH�RSSRUWXQLWLHV�IRU�VXVWDLQDEOH�GHYHORSPHQW��EXW�WKH\�FDQ�DOVR�VHUYH�DV�
HYLGHQFH�IRU�HQYLURQPHQWDO�SROLFLHV�LQ�DQ\�JRYHUQDQFH�VHWWLQJ��6RPH�HFRV\VWHP�VHUYLFHV�VXFK�
DV�DLU�FOHDQLQJ�DQG�QRLVH� UHGXFWLRQ�DUH� UHJXODWRU\�VHUYLFHV�ZKLFK�DUH�RIWHQ�QRW� UHFRJQL]HG�
HYHQ�E\�WKH�SODQQHUV�RU�E\�WKH�FLWL]HQV�WKHPVHOYHV��.DELVFK���������
�

Neighborhood Scale City Scale Regional Scale 
:RRGHG�VWUHHWV� 5LYHUV�DQG�IORRG�SODLQV� :LOG�SURWHFWHG�DUHDV�
*UHHQ�URRIV�DQG�ZDOOV� ,QWHU�FRPPXQDO�SDUNV� 1DWLRQDO�SDUNV�
1HLJKERUKRRG�VTXDUHV� 8UEDQ�FKDQQHOV� &RDVWOLQH�DQG�EHDFKHV�
3ULYDWH�JDUGHQ� /DJRRQV� 6WUDWHJLFDO�DQG�ORQJ�GLVWDQFH�SDWKZD\V�
2SHQ�LQVWLWXWLRQDO�VSDFHV� 6XEXUEDQ�IRUHVWV� )RUHVWV�
3RQGV�DQG�VWUHDPV�� 1DWXUDO�SDUNV� 3URWHFWLYH�EHOWV�LQ�KLJK�YROWDJH�OLQHV�
:DONZD\V�ULJKWV� &RQWLQXRXV�ZDWHU�IURQWV� 1HWZRUN�RI�URDGV�DQG�UDLOZD\V�
3HGHVWULDQ�DQG�ELNH�SDWKV� 0XQLFLSDO�VTXDUHV� 'HVLJQDWHG�JUHHQ�EHOW�
&HPHWHULHV� +LOOV� $JULFXOWXUDO�ODQGV�
6SRUW�WUDFNV� /DUJH�UHFUHDWLRQDO�VSDFHV� 5LYHUV�DQG�IORRG�SODLQV��
'LWFKHV� (VWXDULHV� &DQDOV�
6PDOO�IRUHVWV� 'HVHUWHG�ODQGV� 2SHQ�ILHOGV�
3OD\JURXQG�DUHDV� &RPPXQLW\�IRUHVWV� 0RXQWDLQ�UDQJH�
6WUHDPEHGV� 'HVHUWHG�PLQLQJ�VLWHV� &RPPRQ�WHUULWRU\�
6FKRRO�\DUGV� $JULFXOWXUDO�ODQGV� $TXHGXFWV�DQG�JDV�SLSHOLQHV�
2UFKDUGV� :DVWHODQGV� *HRORJLFDO�IDXOWV�
'HVHUWV� � /DNHV�

Table 5. Green Infrastructure Scales. Elaborated by Vasquez, 2016, based on EEA - European 
Environment Agency, 2011 and Landscape Institute, 2009. 
�
7KLV�DSSURDFK�EDVHG�RQ�HFRV\VWHP�VHUYLFHV��ZKLFK�LQFOXGHV�JUHHQ�VSDFHV�IRU�WKH�VXVWDLQDEOH�
GHYHORSPHQW�RI�PHWURSROLVHV��FRXOG�EHQHILW�PHWURSROLWDQ�SODQQLQJ�LQVWUXPHQWV�VXFK�DV�XUEDQ�
GHYHORSPHQW�SODQV��
7KH�OLWHUDWXUH�GHWHUPLQHV�D�VHULHV�RI�DSSURDFKHV�IRU�*UHHQ�,QIUDVWUXFWXUH�SODQQLQJ��WKH�QHHG�
IRU�D�KROLVWLF�GHVLJQ�DV� LW�RFFXUV�ZLWK�RWKHU� LQIUDVWUXFWXUHV�VXFK�DV� WKH�RQH�IRU�PRELOLW\�� WKH�
FRPSUHKHQVLYH�SODQQLQJ��DV� LW�KDSSHQV�ZLWK�WKH�HOHFWULF�SRZHU�QHWZRUN�DWWHQGLQJ� WR�VRFLDO��
HFRQRPLF�DQG�HQYLURQPHQWDO�LVVXHV��VWUDWHJLF�WHUULWRULDOL]DWLRQ�LQFOXGLQJ�YDULRXV�MXULVGLFWLRQV�
DQG�JRYHUQPHQW�OHYHOV��SXEOLF�SODQQLQJ�DQG�LPSOHPHQWDWLRQ��ZKLFK�UHIHUV�WR�WKH�JHQHUDWLRQ�RI�

698



'HPHUXWLV�$UHQDV��-XDQ�$��(VFRERVD�%XUJDUD��-HVXV��
Green Infrastructure for Metropolitan Areas in Mexico 

��WK�,62&$53�&RQJUHVV������

��
�

WKH�*,�ZLWK�SXEOLF�SDUWLFLSDWLRQ��PXOWLGLVFLSOLQDULW\��EHFDXVH�LW�PXVW�EH�EDVHG�RQ�VFLHQFH�DQG�
VKRXOG� EH� VWUHQJWKHQHG� ZLWK� NQRZOHGJH� RI� SURIHVVLRQDO� GLVFLSOLQHV�� LQFOXGLQJ� ODQGVFDSH�
HFRORJ\�� HFRORJLFDO� HFRQRPLFV�� XUEDQ� DQG� UHJLRQDO� SODQQLQJ�� DQG� ODQGVFDSH� DUFKLWHFWXUH�
�%HQHGLFW�	�0F0DKRQ���������,Q�DGGLWLRQ�WR�WKHVH��LW�LV�HVVHQWLDO�WKDW�WKH�*,�LV�ILQDQFHG�WKURXJK�
VSHFLILF� IXQGV�DV�KDSSHQV�ZLWK� WKH�RWKHU�VHFWRUDO�SURJUDPV��DQG�QRW�RQO\�EH�D� UHFLSLHQW�RI�
UHVLGXDO�PRQLHV��
�
4. GI in Mexico and the Guadalajara Metropolitan Area (GMA) 
 
%HFDXVH�LW�KDV�QRW�EHHQ�DGRSWHG�DV�D�SXEOLF�SROLF\�FRQFHSW�\HW��0H[LFR�ODFNV�UHJXODWLRQV�IRU�
*,�LPSOHPHQWDWLRQ��+RZHYHU��WKHUH�LV�D�OHJDO�IUDPHZRUN�WKDW�DOORZV�WR�LQFOXGH�*,��
$UWLFOH� �� RI� WKH� 3ROLWLFDO� &RQVWLWXWLRQ�RI� WKH� 8QLWHG� 0H[LFDQ� 6WDWHV� �6SDQLVK��Constitución 
Política de los Estados Unidos Mexicanos��HVWDEOLVKHV�WKDW�HYHU\�SHUVRQ�KDV�WKH�ULJKW�WR�DQ�
DGHTXDWH�HQYLURQPHQW�IRU�WKHLU�GHYHORSPHQW�DQG�ZHOO�EHLQJ��7KH�1DWLRQDO�'HYHORSPHQW�3ODQV�
�1'3�� KDYH� LQFOXGHG� SULQFLSOHV� WR� SURWHFW� QDWXUDO� UHVRXUFHV� DQG� WR� JXDUDQWHH� WKHLU�
SHUPDQHQFH�LQ�WKH�IXWXUH��)RU�H[DPSOH��LQ�WKH�1'3�RI������������D�VWUDWHJ\�ZDV�VSHFLILHG�VR�
WKDW� WKH�SUHVHUYDWLRQ�RI�HFRV\VWHPV�DQG�ELRGLYHUVLW\� FRXOG�EH�DFKLHYHG�XQGHU�VFKHPHV�RI�
FRQVHUYDWLRQ��PDQDJHPHQW� DQG� VXVWDLQDEOH�XVH�� 'HVSLWH� WKH� IDFW� WKDW� WKH�QHHG� WR� SURWHFW�
QDWXUDO� UHVRXUFHV� LV� UHFRJQL]HG�DV�D�JRDO� LQ� WKH�1'3� IRU� WKH� FXUUHQW� DGPLQLVWUDWLRQ� ������
�������WKH�VWUDWHJLHV�WR�DFKLHYH�LW�DUH�QRW�LQ�SODFH��
:LWKLQ� WKH�WHUULWRULDO�HQYLURQPHQWDO�SROLFLHV� WKDW�KDYH�EHHQ�LPSOHPHQWHG�LQ�0H[LFR��ZH�FDQ�
LQFOXGH�WKH�GHVLJQDWLRQV�RI�SURWHFWHG�QDWXUDO�DUHDV��WKH�HFRORJLFDO�SODQQLQJ�RI�WKH�WHUULWRU\��WKH�
HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW��DQG�WKH�SD\PHQW�IRU�HQYLURQPHQWDO�VHUYLFHV��4XDGUL�GH�OD�
7RUUH���������$PRQJ�WKHVH��WKH�3URWHFWHG�1DWXUDO�$UHDV��31$V��DUH�GHILQHG�DV��]RQHV�RI�WKH�
QDWLRQDO�WHUULWRU\�DQG�WKRVH�RQ�ZKLFK�WKH�QDWLRQ�H[HUFLVHV�LWV�VRYHUHLJQW\�DQG�MXULVGLFWLRQ��ZKHUH�
WKH�RULJLQDO�HQYLURQPHQWV�KDYH�QRW�EHHQ�VLJQLILFDQWO\�DOWHUHG�E\�KXPDQ�DFWLYLW\��RU�WKRVH�ZKLFK�
UHTXLUH� SUHVHUYDWLRQ� DQG� UHVWRUDWLRQ�� E\� WKH� *HQHUDO� /DZ� RI� (FRORJLFDO� (TXLOLEULXP� DQG�
(QYLURQPHQWDO� 3URWHFWLRQ� �6SDQLVK��Ley General del Equilibrio Ecológico y la Protecció al 
Ambiente���/*((3$���7KH�31$V�DUH�XVXDOO\�HVWDEOLVKHG�E\�SUHVLGHQWLDO�GHFUHHV�ZKRVH�PDLQ�
SXUSRVH�LV�WKH�FRQVHUYDWLRQ�RI�ELRGLYHUVLW\��7KH�31$V�FDQ�DOVR�EH�FRQVWLWXWHG�E\�VWDWHV�DQG�
PXQLFLSDOLWLHV�WKURXJK�GHFUHHV�WKDW�PXVW�EH�DSSURYHG�LQ�VWDWH�FRQJUHVVHV��
7KH� GHWHUPLQDWLRQ� RI� 31$� RI� VWDWH� RU� PXQLFLSDO� QDWXUH�� KDV� DPRQJ� LWV� REMHFWLYHV� WKH�
SUHVHUYDWLRQ�RI�UHSUHVHQWDWLYH�QDWXUDO�HQYLURQPHQWV�WR�HQVXUH�WKH�EDODQFH�DQG�FRQWLQXLW\�RI�
WKH�HQYLURQPHQWDO�SURFHVVHV��DQG�WKH�DVVXUDQFH�RI�WKH�VXVWDLQDEOH�XVH�RI�HFRV\VWHPV�DQG�
WKHLU�HOHPHQWV��
7KHUH�LV�DOVR�PRUH�VSHFLILF�OHJLVODWLRQ��/DZ�IRU�WKH�3URWHFWLRQ��&RQVHUYDWLRQ�DQG�3URPRWLRQ�RI�
7UHHV�DQG�8UEDQ�*UHHQ�$UHDV�RI�WKH�6WDWH�RI�-DOLVFR�DQG�LWV�0XQLFLSDOLWLHV��6SDQLVK��Ley para 
la Protección Conservación y Promoción del Arbolado y Áreas Verdes del estado de Jalisco y 
sus municipios)��ZKLFK�DLPV�WR�HVWDEOLVK�WKH�SURYLVLRQV�IRU�H[SDQGLQJ��SURWHFWLQJ��PDQDJLQJ��
SUHVHUYLQJ�DQG�UHVWRULQJ�XUEDQ�JUHHQ�DUHDV��SDOPV�DQG�WUHHV�WKDW�DUH�ORFDWHG�RYHU�QRQ�IRUHVW�
DUHDV�RI�WKH�VWDWH��)RU�LWV�HIIHFWV��WKH�IROORZLQJ�DUH�FRQVLGHUHG�DV�SXEOLF�JUHHQ�DUHDV��SDUNV�
DQG�JDUGHQV��ZRRGHG�RU�JDUGHQHG�VTXDUHV��SODQWHUV��PHGLDQ�VWULSV��JURYHV��RXWGRRUV�VSRUW�
FRXUWV�ZLWK�QDWXUDO�YHJHWDWLRQ�RI�SXEOLF�SURSHUW\��DQG�DUHDV�RU�VWUXFWXUHV�ZLWK�DQ\�YHJHWDO�FRYHU�
RQ�SXEOLF�VSDFHV��
,Q� WKH�9�9ROXPH�RI� WKH�1DWLRQDO�6\VWHP�RI�8UEDQ�)DFLOLWLHV��6SDQLVK��Sistema Nacional de 
Equipamiento Urbano��� WKH� 0LQLVWU\� RI� 6RFLDO� 'HYHORSPHQW� �6('(62/�� IRU� LWV� LQLWLDOV� LQ�
6SDQLVK��PDNHV�UHFRPPHQGDWLRQV�IRU�UHFUHDWLRQDO�DQG�VSRUW�VSDFHV��ZKLFK�DUH�FRQVLGHUHG�DV�
DUHDV�WKDW��SURPRWH�FRPPXQLFDWLRQ��LQWHUUHODWLRQ�DQG�VRFLDO�LQWHJUDWLRQ��DV�ZHOO�DV�FRH[LVWHQFH�
ZLWK� QDWXUH� DQG� LWV� FRQVHUYDWLRQ� LQVLGH� WKH� XUEDQ� DUHDV�� FRQWULEXWLQJ� WR� WKHLU� HFRORJLFDO�
LPSURYHPHQW���7KLV�UHJXODWLRQ�GDWHV�EDFN�WR�WKH�����V��DQG�LW�KDV�EHHQ�XVHG�DV�D�VWDQGDUG�
IRU� WKH� GHVLJQ� RI� XUEDQ� IDFLOLWLHV�� KRZHYHU�� LW� LV� QRW�PDQGDWRU\�� VLQFH� LWV� LPSOHPHQWDWLRQ� LV�
RSWLRQDO�IRU�WKH�VWDNHKROGHUV�LQWHUHVWHG�LQ�XUEDQ�GHYHORSPHQW��
7KH�*XDGDODMDUD�0HWURSROLWDQ�$UHD��*0$��LQFOXGHV���PXQLFLSDOLWLHV��*XDGDODMDUD��=DSRSDQ��
7ODTXHSDTXH�� 7RQDOi�� 7ODMRPXOFR� GH� =~xLJD�� (O� 6DOWR�� -XDQDFDWOiQ�� ,[WODKXDFiQ� GH� ORV�
0HPEULOORV�DQG�=DSRWODQHMR��ZKHUH�D�SRSXODWLRQ�RI��¶��������LQKDELWDQWV�LV�VHWWOHG��
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�
<HDU *XDGDODMDUD =DSRSDQ 7ODTXH�

SDTXH 
7RQDOi 7ODMRPXOFR�

GH�=~xLJD 
(O�6DOWR -XDQDFDWOiQ ,[WODKXDFiQ�

GH�ORV�
0HPEULOORV 

=DSRWODQHMR 0HWUR�
*XDGDODMDUD�

�*0$� 

���� ��������� ������� ������� ������1$ ������1$ ������1$ �����1$ ������1$ ������1$ ��������� 

���� ��������� ������� ������� ������1$ ������1$ ������1$ �����1$ ������1$ ������1$ ��������� 

���� ��������� ������� ������� ������� ������1$ ������1$ ������1$ ������1$ ������1$ ��������� 

���� ��������� ��������� ������� ������� ������� ������ ������1$ ������1$ ������1$ ��������� 

���� ��������� ��������� ������� ������� ������� ������� ������ ������ ������1$ ��������� 

���� ��������� ��������� ������� ������� ������� ������� ������ ������ ������ ��������� 

���� ��������� ��������� ������� ������� ������� ������� ������ ������ ������ ��������� 

���� ��������� ��������� ������� ������� ������� ������� ������ ������ ������ ��������� 

���� ��������� ��������� ������� ������� ������� ������� ������ ������ ������ ��������� 

Table 6. Population 1970 - 1980 AMG. Source: INEGI and * CONAPO, 2017 
 
:LWK�UHJDUG�WR�WKH�IRRWSULQW�RI�WKH�FLW\��WKLV�KDV�H[SHULHQFHG�D�VWURQJHU�DQG�GLVSURSRUWLRQDWH�
LQFUHDVH�LQ� UHODWLRQ�WR�WKH�SRSXODWLRQ��ZKLFK� LV�HYLGHQW� LQ�WKH�SHULRG�RI����\HDUV�FRPSULVHG�
EHWZHHQ������DQG�������:KLOH�WKH�SRSXODWLRQ�RI� WKH�*0$�ZHQW�IURP��
��������LQ�������WR�
�
�������� LQ� ����� �WKDW� LV�� DQ� LQFUHDVH� RI� DOPRVW� WZR�PLOOLRQ� LQKDELWDQWV� ������ WLPHV��� WKH�
IRRWSULQW� RI� WKH� FLW\� LQFUHDVHG� ���� WLPHV� LWV� VL]H� �,0(3/$1�� ������� 7KLV� GDWD� DOORZV� XV� WR�
GHWHUPLQH�WKDW�WKH�RFFXSDWLRQ�RI�WKH�WHUULWRU\�LV�PRUH�DFFHOHUDWHG�WKDQ�WKH�SRSXODWLRQ�LQFUHDVH�
XS�WR������VHH�7DEOH�����
�

Consolidated Potential Consolidation 
3DUTXH�$JXD�$]XO� %RVTXH�XUEDQR�0LUDYDOOH�
3DUTXH�0HWURSROLWDQR� &HUUR�(O�*DWR�
3DUTXH�*RQ]iOH]�*DOOR� 3DUTXH�/RPDV�GHO�&XDWUR�
3DUTXH�6ROLGDULGDG� 3DUTXH�&HUUR�GHO�7HVRUR�
3DUTXH�1DWXUDO�+XHQWLWDQ� 3DUTXH�/DV�/LHEUHV�
3DUTXH�0RUHORV� &HUUR�6DQWD�0DUtD�
%RVTXH�/RV�&RORPRV� &HUUR�GHO�&XDWUR�
%RVTXH�3HGDJyJLFR�GHO�$JXD� 3DUTXH�/RPDV�GH�$]WOiQ�
3DUTXH�5HYROXFLyQ� &HUUR�6DQ�0DUWtQ�GH�ODV�)ORUHV�
3DUTXH�(O�'HDQ� /D�3LHGUHUD�
3DUTXH�$OFDOGH� 3DUTXH�6DQ�5DIDHO�
3DUTXH�(FD�'R�4XHLURV� 3DUTXH�5REHUWR�0RQWHQHJUR�
3DUTXH�$JURHFROyJLFR�,[WpSHWH� %RVTXH�XUEDQR�(O�3DORPDU�
3DUTXH�7XFVRQ� &HUUR�GH�OD�5HLQD�

Table 7. Urban Forests in the Guadalajara Metropolitan Area (IMEPLAN, 2016). 
�
$W� WKH�PHWURSROLWDQ� OHYHO�� WKHUH� LV� D� UHFHQWO\� FUHDWHG�SODQQLQJ� LQVWUXPHQW�� WKH�0HWURSROLWDQ�
7HUULWRULDO�3ODQ��6SDQLVK��Plan de Ordenamiento Territorial Metropolitano -�3270HW���7KLV�SODQ�
PXVW�GHILQH�D�PHWURSROLWDQ�VWUXFWXUH�WR�EH�GHYHORSHG�DORQJ�ZLWK�WKH�PXQLFLSDOLWLHV�ZLWKLQ�WKH�
*0$�� 7KLV� LV� ZK\� WKH� LQYHQWRU\� RI� *,� WKDW� FXUUHQWO\� H[LVWV� LV� IXQGDPHQWDO�� 7KH� 3270HW�
�,0(3/$1�������� WULHV� WR�GHWHUPLQH� WKLV� LQIUDVWUXFWXUH�RI�PHWURSROLWDQ� VFDOH� DQG�FKDUDFWHU�
XQGHU�WKH�FRQFHSW�RI�XUEDQ�IRUHVWV��7KHVH�DUH�FRQVLGHUHG�DV�HFRV\VWHPV�FRPSRVHG�RI�WUHHV�
DQG�RWKHU�YHJHWDWLRQ�ZLWK�D�GHQVH�WUHH�PDVV��ZKLFK�SURYLGH�GLIIHUHQW�HFRV\VWHP�VHUYLFHV�WR�
FLWLHV�IRU�WKH�ZHOO�EHLQJ�RI�WKHLU�LQKDELWDQWV��LGHP���������$V�D�UHVXOW�RI�D�PDQGDWRU\�QDWLRQDO�
SROLF\�WR�IDYRU�WKH�GHYHORSPHQW�RI�FRPSDFW�FLWLHV��+��&RQJUHVR�GH�OD�8QLyQ���������WKH�3270HW�
LWVHOI�HVWDEOLVKHV�WKH�QHHG�WR�LQKLELW�XUEDQ�GHYHORSPHQW� LQ�DUHDV�IDU�IURP�WKH�ERXQGDULHV�RI�
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DOUHDG\� H[LVWLQJ� XUEDQL]HG� DUHDV�� KRZHYHU� LW� GRHVQ¶W� LQFOXGH� D� VWUDWHJ\� WR� LQFUHDVH� JUHHQ�
VSDFHV� WKDW�DW� OHDVW� FRUUHVSRQG�SURSRUWLRQDOO\�ZLWK� WKH�QXPEHU�RI�QHZ� LQKDELWDQWV� WKDW�DUH�
H[SHFWHG�WR�UHWXUQ�WR�WKH�FHQWUDO�FLW\�DV�D�UHVXOW�RI�WKLV�SROLF\��
3270HW� FRQVLGHUV� WZR� VHWV� RI� JUHHQ� RSHQ� VSDFHV�� FRQVROLGDWHG� DQG� ZLWK� SRWHQWLDO� IRU�
FRQVROLGDWLRQ��VHH�7DEOH�����$OWKRXJK�WKH\�DUH�DOUHDG\�SUHVHQWHG�DV�VWUDWHJLF�XUEDQ�IRUHVWV�
VKRXOG�DOVR�EH�YDOXHG�DFFRUGLQJ�WR�WKH�SDUWLFXODU�HFRV\VWHP�VHUYLFHV�WKH\�SURYLGH��)RU�WKLV�
SXUSRVH��DVVHVVPHQWV�RI�WKRVH�JUHHQ�VSDFHV�VKRXOG�EH�EDVHG�RQ�WKH�H[LVWHQFH�RI�HYLGHQFH�
RI�WKH�SURYLVLRQ�RI�HFRV\VWHP�VHUYLFHV��
7KH�DVVHVVPHQW�SURSRVHG�UHIHUV�WR�D�UDWLQJ�RI�������DQG�FRQVLGHULQJ�WKH�VHUYLFHV�WKDW�DUH�LGHDO�
IRU�WKH�LPSURYHPHQW�RI�WKH�TXDOLW\�RI�OLIH�FRQGLWLRQV�RI�WKH�LQKDELWDQWV�RI�WKH�*0$��RU�VLPSO\�
FRQVLGHULQJ�WKH�H[LVWHQFH�RI�DQ\�HYLGHQFH�WKDW�SURYHV�WKDW�WKH�JUHHQ�VSDFH�LV�DFWXDOO\�SURYLGLQJ�
WKH�VHUYLFH��VHH�7DEOH�����
 

Table 8. Assessment of Urban Forests. Evidence of provision of Ecosystem Services. Self-elaborated 
with criteria from (EEA - European Environment Agency, 2011). 
�
,Q�RUGHU�WR�FDOLEUDWH�WKH�FULWHULD��LW�LV�QHFHVVDU\�WR�HVWDEOLVK�LGHDO�REMHFWLYHV�FRQVLGHULQJ�WKH�
RSLQLRQ�RI�WKH�FLWL]HQV��EHFDXVH�DV�LW�KDV�DOUHDG\�EHHQ�VDLG�WKH\�DUH�WKH�RQHV�ZKR�PD\�RU�PD\�
QRW�OHJLWLPL]H�WKH�SULRULW\�FKDUDFWHU�RI�WKH�HOHPHQWV�RI�WKH�*,�QHWZRUN��
$FFRUGLQJ�WR�WKH�OHJDO�DQG�UHJXODWRU\�IUDPHZRUN�LQ�WKH�VWDWH�RI�-DOLVFR��ZKHUH�WKH�0HWURSROLWDQ�
$UHD�RI�*XDGDODMDUD�LV�ORFDWHG��WKH�6WDWH�/DZ�RI�(FRORJLFDO�(TXLOLEULXP�DQG�3URWHFWLRQ�RI�WKH�
(QYLURQPHQW� FRQVLJQV� DV� SURWHFWHG� QDWXUDO� DUHDV� ZLWKLQ� WKH� FRPSHWHQFH� RI� WKH� VWDWH�
JRYHUQPHQW��VWDWH�SDUNV��QDWXUDO�IRUPDWLRQV�RI�WKH�VWDWH�LQWHUHVW�DQG�VWDWH�DUHDV�RI�K\GURORJLFDO�
SURWHFWLRQ�� $QG� DV� D� FRPSHWHQFH� RI� WKH� PXQLFLSDO� JRYHUQPHQWV�� WKH� PXQLFLSDO� HFRORJLFDO�
SDUNV�� WKH�HFRORJLFDO�SUHVHUYDWLRQ� ]RQHV�RI� WKH�SRSXODWLRQ� FHQWHUV��DQG�PXQLFLSDO� DUHDV�RI�
K\GURORJLFDO�SURWHFWLRQ��
3270HW� VWDWHV� WKDW�ZLWKLQ� WKH�*0$� WKHUH�DUH� ILYH�GHFUHHG�QDWXUDO�SURWHFWHG�DUHDV�� RQH� LV�
IHGHUDO� �%RVTXH�GH� OD� 3ULPDYHUD��� WZR� VWDWH� �&HUUR� 9LHMR� �� &KXSLQD\D� �� /RV� 6DELQRV� DQG�
&RORPRV�� DQG� WZR� PXQLFLSDO� �%RVTXH� HO� 1L[WLFXLO� \� %DUUDQFD� GHO� 5tR� 6DQWLDJR��� ZKLFK�
DOWRJHWKHU�RFFXS\�DQ�DSSUR[LPDWH�DUHD�RI��������KHFWDUHV��7KH�DGHTXDWH� FRQVHUYDWLRQ�RI�
WKHVH� DUHDV� LV� UHOHYDQW� IRU� WHUULWRULDO� SODQQLQJ�� VLQFH� LW� KHOSV� WR� PDLQWDLQ� WKH� TXDOLW\� RI�
HFRV\VWHPV�DQG�WKHLU�ELRGLYHUVLW\��DV�ZHOO�DV�WKHLU�SURYLVLRQ�RI�HQYLURQPHQWDO�VHUYLFHV�ZKLFK�
DUH�DFKLHYHG�WKURXJK�WKHLU�FRQVHUYDWLRQ�DQG�VXVWDLQDEOH�PDQDJHPHQW��,0(3/$1���������
�
5. Recommendations 
�
$V�SUHYLRXVO\�H[SODLQHG��QRW�RQO\�WKH�SUHVHQFH�RI�QDWXUH�LQ�DEXQGDQFH�LV�QHHGHG�IRU�D�FLW\�WR�
TXDOLI\�DV�ELRSKLOLF��VLQFH� LW�PXVW�DOVR�EH�RQH� WKDW�KROGV�JUHHQ�LQIUDVWUXFWXUH�DQG�DGHTXDWH�
JRYHUQDQFH�DQG�LQVWLWXWLRQV��7KH�ODWWHU�ZRXOG�IDYRU�WKH�GHYHORSPHQW�DQG�VWUHQJWKHQLQJ�RI�WKH�
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RWKHU�GLPHQVLRQV�WKDW�PDNH�XS�D�FLW\�RI�WKLV�NLQG��EHKDYLRU��SDWWHUQV��SUDFWLFHV�DQG�OLIHVW\OHV�
RI�LWV�LQKDELWDQWV��DV�ZHOO�DV�DWWLWXGHV��DQG�WKH�JHQHUDWLRQ�RI�NQRZOHGJH�DERXW�QDWXUH��
 

Metropolitan Scale�

-5LYHUV�DQG�IORRG�SODLQV��
�/DJRRQV��
�8UEDQ�IRUHVWV��
�1DWXUDO�SDUNV��
�&RQWLQXRXV�ZDWHU�IURQWV��
�/DUJH�UHFUHDWLRQDO�VSDFHV��
�'HVHUWV��
�:LOG�SURWHFWHG�DUHDV��
�1DWLRQDO�SDUNV��
�&RDVWOLQH�DQG�EHDFKHV��
�6WUDWHJLFDO�DQG�ORQJ�GLVWDQFH�SDWKZD\V��
�)RUHVWV��
�3URWHFWLYH�EHOWV�LQ�KLJK�YROWDJH�OLQHV��
�1HWZRUN�RI�URDGV�DQG�UDLOZD\V��
�'HVLJQDWHG�JUHHQ�EHOWV��
�$JULFXOWXUDO�ODQGV��
�&DQDOV��
�2SHQ�ILHOGV��
�0RXQWDLQ�UDQJH��
�&RPPRQ�WHUULWRU\��
�$TXHGXFWV��
�*DV�SLSHOLQHV��
�*HRORJLFDO�IDXOWV��
�/DNHV��

Table 9. Metropolitan Green Infrastructure. Based on EEA - European Environment Agency, 2011; 
Landscape Institute, 2009; Vasquez, 2016. 
�
,Q�DGGLWLRQ�WR�XUEDQ�IRUHVWV��VRPH�HOHPHQWV�RI�D�PHWURSROLWDQ�VFDOH�FRXOG�EH�FRQVLGHUHG�WR�EH�
LQWHJUDWHG� LQWR� WKH� *0$
V� *UHHQ� ,QIUDVWUXFWXUH� �VHH� 7DEOH� ���� 7KHVH� HOHPHQWV� PXVW� EH�
DVVHVVHG�WR�FRQILUP�WKHLU�UHOHYDQFH�EDVHG�RQ�FULWHULD�VXFK�DV�WKH�RQH�GHVFULEHG�LQ�WKH�SUHYLRXV�
VHFWLRQ��7KDW�LV�WKH�UHDVRQ�ZK\�LW�LV�UHFRPPHQGHG�WKDW�EHIRUH�HVWDEOLVKLQJ�D�SURSRVDO�IRU�WKH�
*,�V\VWHP��WKLV�HYDOXDWLRQ�VKRXOG�EH�FDUULHG�RXW��
,W� LV� IRUHVHHDEOH� WKDW� VRPH� HOHPHQWV� DUH� OHIW� RXW� RI� WKLV� FODVVLILFDWLRQ�� EXW� WKH\� VKRXOG� EH�
LQWHJUDWHG�LQWR�WKH�XUEDQ�RU�QHLJKERUKRRG�VFDOHV��DQG�ZLOO�FRQWLQXH�WR�EH�SDUW�RI�WKH�ODUJH�*,�
PXOWL�VFDOH�V\VWHP��
$PRQJ�WKH�UHFRPPHQGDWLRQV�ZH�FRXOG�FRQVLGHU�WKH�SURSRVDO�RI�9DOGHV�DQG�)ROXNHV��������
WKDW� UHIHUV�VSHFLILFDOO\� WR�PRELOLW\��VDIHW\�� UHFUHDWLRQ�DQG�VSRUWV�DV�ZHOO�DV� WR� WKH�HFRQRPLF��
HQYLURQPHQWDO� DQG� PDQDJHPHQW� LVVXHV�� VXFK� DV� WKH� VHFWRUV� LQ� ZKLFK� LW� LV� RSSRUWXQH� WR�
LQIOXHQFH�LQ�RUGHU�WR�GHILQH�D�VWUDWHJ\�IRU�JHQHUDWLQJ�D�*,�QHWZRUN��
,Q�WHUPV�RI�PRELOLW\��LW�HPSKDVL]HV�JUHHQ�FRUULGRUV�RU�OLQHDU�SDUNV�IRU�F\FOLVWV�DQG�SHGHVWULDQV�
WKDW�LQWHUFRQQHFW�SXEOLF�SODFHV�VXFK�DV�VTXDUHV��SDUNV��VFKRROV��OLEUDULHV��ZRUNSODFHV��HYHQ�
VKRSSLQJ�FHQWHUV��LQFOXGLQJ�XQLYHUVDO�DFFHVVLELOLW\�IRU�WKHVH�FRUULGRUV�WR�JXDUDQWHH�LWV�XWLOL]DWLRQ�
WR�HYHU\�XVHU�� ,Q�0H[LFDQ�PHWURSROLVHV��VHFXULW\� LV�DOVR�IXQGDPHQWDO��VR�WKH�V\VWHP�VKRXOG�
WDNH�LQWR�DFFRXQW�ERWK�OLJKWLQJ�DQG�VSDFH�PRQLWRULQJ��7KH�XVH�RI�WKH�*,�DV�UHFUHDWLRQDO�VSDFHV��
ZKLFK�DOORZV�RXWGRRU�H[HUFLVHV��GHSHQGLQJ�RQ�DLU�TXDOLW\���WR�OHDG�D�KHDOWK\�OLIHVW\OH��7KH�*,�
VKRXOG�DOVR�EH�XVHG�WR�HGXFDWH�DQG�UDLVH�DZDUHQHVV�DERXW�WKH�LPSRUWDQFH�RI�JUHHQ�DUHDV��
SDUWLFXODUO\�E\�PDNLQJ�WKH�YDOXH�RI�VSDFHV�NQRZQ��LW�LV�DGYLVDEOH�WR�XVH�PDSV�ZLWK�LQIRUPDWLRQ�
VXFK�DV�SK\VLFDO�FKDUDFWHULVWLFV��DQG�VHUYLFHV�WKDW�DUH�SURYLGHG�LQVLGH�RI�WKHP��,Q�WKH�HFRQRPLF�
DVSHFW�� WKH�*,�PXVW�EH� FRQVLGHUHG� WR�DWWUDFW� WRXULVWV� WR�XUEDQ�DUHDV�� LW�PXVW� UHFRJQL]H� WKH�
LQFUHDVH�RI�VXUSOXV�YDOXH�RI�WKH�SURSHUWLHV�ORFDWHG�LQ�WKH�YLFLQLW\�DQG�WKDW�WKH�FLWL]HQV�WKURXJK�
WKH�DXWKRULWLHV�DUH�DEOH�WR�FDSLWDOL]H�LW��WKHUH�PXVW�EH�DQ�DQQXDO�RSHUDWLQJ�EXGJHW�WKDW�HQVXUHV�
FRQWLQXLW\�LQ�WKH�PDLQWHQDQFH�RI�JUHHQ�VSDFHV��,W�LV�DOVR�UHFRPPHQGHG�WKH�DSSOLFDWLRQ�RI�WD[�
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LQFHQWLYHV�WR�HQFRXUDJH�ERWK�LQGLYLGXDOV�DQG�FRPSDQLHV�WR�GRQDWH�ODQG�GHVWLQHG�WR�LQFUHDVH�
WKH�*,�QHWZRUN�� DV�ZHOO� DV�FRQVLGHULQJ�DV�D�JHQHUDWRU� RI� WUDQVIHU� ULJKWV�� LQ�RUGHU� WR�REWDLQ�
FRPSHQVDWLRQV�IRU�WKH�PDLQWHQDQFH�RI�SURSHUWLHV�ZLWK�WKH�SRWHQWLDO�WR�LQFUHDVH�IORRU�DUHD�UDWLRV�
�)$5���2Q�HQYLURQPHQWDO�PDWWHUV��VSDFHV�LQ�WKH�*,�QHWZRUN�VKRXOG�EH�FRQVLGHUHG�DV�SDUW�RI�
WKH�IORRG�UHGXFWLRQ�VWUDWHJ\�LQ�WKH�PHWURSROLVHV��DQG�VLPXOWDQHRXVO\�DV�DTXLIHU�UHFKDUJH�DUHDV��
$ERXW� PDQDJHPHQW�� LW� LV� QHFHVVDU\� WR� SUHSDUH�� DV� SDUW� RI� WKH� PHWURSROLWDQ� SODQQLQJ�
LQVWUXPHQWV��D�*,�QHWZRUN�WKDW�LQFOXGHV�LWV�LPSOHPHQWDWLRQ�WKURXJK�DQ�RUJDQL]DWLRQDO�VWUXFWXUH�
IRU�WKH�SODQQLQJ�RI�WKH�PHWURSROLWDQ�WHUULWRU\��DQ�RUJDQL]DWLRQ�PXVW�DOVR�EH�FUHDWHG�LQ�RUGHU�WR�
ODXQFK� D� SXEOLF� DZDUHQHVV� FDPSDLJQ�� LQWHJUDWLQJ� YROXQWHHU� SURJUDPV�� DQG� HQFRXUDJLQJ�
IXQGUDLVLQJ�WR�PDQDJH�JUHHQ�LQIUDVWUXFWXUH�LQ�WKH�0HWURSROLWDQ�$UHDV��
$OWKRXJK�WKLV�VWXG\�FRQFOXGHV�WKDW�*,�LV�QHFHVVDU\�IRU�PHWURSROLWDQ�UHVLOLHQFH��XOWLPDWHO\��WKH�
SDUWLFLSDWLRQ�RI�FLWL]HQV�DQG�WKHLU�UHFRJQLWLRQ�LV�WKH�RQO\�HVVHQWLDO�HOHPHQW�IRU�WKH�*0$�WR�KDYH�
D�*,�V\VWHP�QHWZRUN�VXLWDEOH�IRU�WKHLU�QHHGV��
�
�
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Case Study: Urban Green Belt Planning in Foshan City, China 
 

Xin Feng, Yunfeng Jin1 
 
Abstract 
We examine how Chinese planners proposed a green belt to make Foshan resilient to 
climate change while enhancing recreational opportunities and conserving open space. This 
effort is noteworthy as the accelerated urbanization in China has created a series of 
environmental problems. 
 
Introduction 
 
Foshan is a prefecture-level city (herein after also referred to as a municipality) located in 
central Guangdong Province in southeastern China. The entire prefecture covers 
3,848.49 km2 and has an urban population of about 7.2 million. The local government has 
made substantial investments into technological innovation and its strong support to face 
environmental challenges has been widely recognized in China.  
 
Green space also plays an important role in urban ecosystems and provides significant 
ecosystem services with environmental, aesthetic, recreation and economic benefits. Their 
natural resources and river valleys provide flood protection, fresh water, clean air, local food, 
and the enjoyment of nature to rural and urban residents. As the population and urbanization 
of the region expands, the economic, environmental and quality of life solutions delivered by 
the greenbelt become more important. Through a climate mitigation and adaption lens, the 
health of the greenbelt and its river valleys is essential to improving resilience in the region. 
 
In recent years, green belts have incorporated the principles of landscape planning into city 
design, giving predominance to green structures where the relationship between the 
environment, nature and the landscape are not merely spectators but are key players in the 
design of cities. These principles were set out in 1988 at the UNESCO Environment and 
Biosphere Conference which established the need to work jointly on a systematic and 
collective description for the green areas in a city and suggested that green belt plans must 
respond to the union between function and design as an integral and active concept. In China, 
it is possible to find plans based on criteria, but it is difficult to find references to projects which 
cover all these aspects at once.  
 
In the late 2000’s, planners in Foshan developed a greenbelt strategy focused on building a 
resilient living system which addressed multiple objectives such as recreation, protection, 
conservation and landscape preservationi. As land in China is owned by the government, there 
is a great deal of potential to conserve the landscape and enhance a resilient ecological 
strategy.  
 
The overview of Foshan and its existing greenway system  
 
GIS maps of natural and man-made features were created and analyzed. Below are the major 
findings revealed because of this process. 
 
The administrative region of Foshan had an unbalanced urban construction (Figure 1), by 
which we mean that there was a greater concentration of high density development in the 

																																																								
1	Dr	Xin	Feng,	Postdoc	Research	Fellow,	College	of	Architecture	and	Urban	Planning,	Tongji	University,	China	
e-mail:	fengxinhome@outlook.com	
	
Professor	Yunfeng	Jin,	College	of	Architecture	and	Urban	Planning,	Tongji	University,	China	
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eastern urban area than found in the Western and Northern urban areas. The sprawling urban 
pattern occupied and split the original “green” natural system with blurred cluster boundaries.  
 

 
Figure 1 The overview of greenbelt resources in Foshan  

Foshan also had unequally distributed forest resources that were mainly located in the 
Gaoming District in the West (69% of all forests) and the Sanshui District (17% of all forests) 
in the North (Figure 2). The more developed Nanhai District and Shunde District had fewer 
forest resources with 9% and 5% of the total Prefecture’s resource respectively. South Asia 
tropical vegetation accounted for 17.6% of the forest coverage. 

 
Figure 2 The forest resources of Foshan 

Located in the hinterland of Pearl River Delta, Foshan is traversed by the Xijiang and the 
Beijiang rivers. Both have large flows and boast networked river branches, including the 
tributary Lubaoyong, Xinanyong and Jiliyong rivers. The land along these rivers is 
characterized by a typical crisscross water network and a flat terrain. The rivers and their 
associated wetlands occupy 347.04 square kilometers, or 9.1% of the municipal area (Figure 
3). Dike-ponds and farmland cover an area of 731 square kilometers, accounting for 19% of 
the municipal area. Foshan had three more-than-medium sized water reservoirs. 
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Figure 3 The riverfront green space of Foshan 

We also found that although existing regional greenways connected some places of interest, 
such as forest parks, scenic attractions, and suburban parks, they mostly only connected 
recreational green spaces. In addition to linking recreational lands, greenways should also 
serve other purposes, such as eco-conservation and natural feature protection, if they are to 
become a resilient system. 
 
Our strategy 
 
A regional greenbelt system concept was adopted. Our strategy was to develop a regional 
greenbelt system which would: 1. include essential ecological elements; 2. reinforces the 
functions and processes in our current land use plans; and, 3. guarantee the conservation and 
restoration of key ecological systems. We adopted the concept that the regional green belt is 
a living system. To keep a healthy green belt, connections with the main supplying areas and 
natural corridors must be insured. 
 
In landscaping, and specially in large green areas, it is fundamental to maintain a tension 
which features contradictory characteristics. Therefore, Greenbelts must be flexible, 
adaptable, socially dynamic, and revive environments that are absent from the city. They must 
be ‘resilient’ spaces. In other words, our green belts must be capable of responding to changes 
or disruptions without modifying their fundamental state (Ahern, 2011). To build up a resilient 
system, we adopted the recommendations of Jack Ahern (2011) who suggested the following 
greenbelt characteristics. First, greenbelts must have a multifunctional perspective which 
brings an integrative ecological-social view. Secondly, the design must prevent functional 
redundancy and fragmentation, while promoting the diversification of mechanisms, solutions 
and interlocutors which offer more options for assimilating ecological and social changes. 
Finally, the project should incorporate adaptive planning and design and be used as a 
laboratory of ideas which can offer dynamic solutions. 
 
We worked with local government officials to increase public benefits from Foshan’s greenbelt 
and regional resiliency. Our work plan started with an analysis of ecological, social and spatial 
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information at regional and urban scales to offer responses based on resilience. Based on our 
analysis the following objectives were established: 
 

1. Enhance social wellbeing and identity. The planned greenway should reflect the 
existing  communities and their life styles, related to the prior use of the land and at 
the same time  contribute to the wellbeing and improve of the quality of life, by means 
of increased accessible and by creating recreation subsystems within the larger project 
area. 

 
2. Create regenerative and resilient systems and boost the landscape’s capacity for 

recovery, promotion of biodiversity and mitigation of risks. This would be achieved  by 
designing green wedges to penetrate urban boundaries with regional eco-green 
spaces and by establishing a continuous conservation corridors system to leverage 
the natural green space resources, ensure the provision of future natural resources, 
and fight against climate change in urban area. 

 
Background: Management and execution by level 
As an of this subordinate green space system planning, The Master Plan of Foshan (2008-
2020) provided important guidance for developing regional and urban parks and established 
criteria for establishing the overall area for green space development. That plan called for 
9,349 hectares of urban green space, 11.6 m2 of per capita urban green space, and 6,803.5 
hectares of urban public green space (8.44 m2 per capita). In total green spaces were to 
account for 8.3% of urban construction land and an urban greening rate of 48%. Urban green 
space planning indicators were determined based on the demands and possibility of urban 
construction and holistic considerations covering short term & long-term development, the 
development rate, and the special need for urban greening. 
 
Development control of municipal green space were planned to adhere to the regulations of 
level-based management control and be subject to more specific planning related to the 
subordinate downtown or the requirements of single green spaces as appropriate. 
 
The programs for new urban green spaces were mainly considered on a case by case basis 
considering their relationship to existing facilities and in compliance with recreational green 
space subsystems or landscape green space subsystems criteria. Residential areas and 
quarters were to be provided with access to municipal park, regional park, residential district 
park, residential quarter park based on service radius and quantity criteria. For landscape-
based subsystem, the instructions on the planning and layout of overall landscape, building 
and green space areas; greening style and tree species selection were defined in standards 
and should be executed in the urban design to the scale of detailed single block green spaces 
and architectural design of subordinate level. 
 
The regional green space system and subsystems 
 
Common to many open space and park systems, the plan envisioned a hierarchy of facilities 
ranging from regional to neighborhood in scale. This concept was referred to as one 
consisting of a use classification system and a sub-system based on the function of the 
facilities. 
 
The regional green spaces were divided into 5 classes and 15 sub-classes (Table 1). Except 
for the water surfaces of the main rivers, the green space delineated totaled 114,318.35 
hectares, accounting for 29.70% of Foshan area. The delineated areas of main rivers and 
reclamation land reached 30,685.46 hectares (excluded from the statistics). 
 
Table 1 The 5 classes and 15 sub-classes of the regional green spaces 
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Based on an in-depth survey regarding the diversified functions and inherent connections 
among regional green space systems, the organization and planning of regional green 
subsystems (Table 2) was divided into three categories: regional conservation green space 
subsystem; regional recreational green space subsystem; and, regional protective green 
space subsystems. This system is displayed in Table 2. 
 
Table 2 Regional green space subsystems 

Subsystems Types of regional green space 

Regional recreational green 
space subsystem 

Scenic attraction  

Resort 

Forest park 

Regional green space types Type 
code 

Types of regional green space  Type 
code 

Eco-
conservation 
zone 

Nature 
conservation 
zone 

G-E1 Sightseeing 
green space 

Forest park G-L1 

Water-source 
conservation 
zone 

G-E2 Sightseeing 
attraction 

G-L2 

Basic farmland 
conservation 
zone 

G-E3 Resort (only green 
space part) 

G-L3 

Soil erosion 
prevention zone 

G-E4 Suburban park G-L4 

Coast green 
space 

Coastline 
protection forest 

G-C1 Buffer green 
space 

Green beltway G-B1 

Coastal wetland 
and mangrove 
forest 

G-C2 Infrastructure 
separating belt 

G-B2 

Aquaculture farm 
and reclamation 
district 

G-C3 Disaster preventive 
green space 

G-B3 

Marine life 
breeding zone  

G-C4 Public hazard 
preventive green 
space 

G-B4 

Riverfront 
green space 

Branch river and 
reclamation area 

G-R1 Special green 
space 

Geological and 
geomorphologic 
landscape area 

G-S1 

Large pond and 
swamp 

G-R2 Natural disaster 
sensitive zone 

G-S2 

Large-medium 
reservoir and 
water source 
forests  

G-R3 Historical heritage 
protection entity 

G-S3 

Dike-pond 
system 

G-R4 Traditional 
landscape zone 

G-S4 
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Suburban park 

Wetland park 

Regional conservation green 
space subsystem 

Natural conservation zone 

Water source conservation zone 

Basic farmland conservation zone 

Large and medium reservoirs  

Dike-pond system 

Geological and geomorphologic landscape area 

Natural disaster sensitive zone 

Regional protective green 
space subsystem 

Green beltway 

Infrastructure protection 
 

 
Figure 4 The regional green space system 

Regional recreational green space subsystem  
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The planning of municipal recreational subsystem (Figure 5) was arranged based on scenic 
attractions, forests parks and resorts along greenways, and was integrated with the green 
space resources, cultural relics and road traffic throughout the municipality.  
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Figure 5 Regional recreational green space subsystem 

Regional conservation green space subsystem 
The municipal conservation green space subsystem (Figure 6) covers water source 
conservation zones, natural conservation zones, seedling nurseries, flower nurseries, grass 
nurseries and basic farmland conservation zones. It is planned and organized based on the 
river network system in Foshan.  
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Figure 6 Regional conservation green space subsystem 

Our strategy: The urban green space system planning 
The principles used to define green land system planning in the urban area (Figure 7) were: 
first, reflection about the basic structure and layout of regional green space system, and 
maintenance of the constancy and completeness of natural eco-system; second, defining and 
coordinating the functions of green spaces and organize the green spaces with similar 
functions into a subsystem; and  third, to ensure a fair and convenient public access.  We tried 
to distribute green spaces evenly. 
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Figure 7 The Urban Green Space System Planning 

The layout of green spaces in Central cluster 
The layout of green spaces in the central cluster (Figure 8) could be described as “Four-ring, 
five-wedge, and multi-axis”. “Four-ring” refers to the relatively independent, but related, 
four small clusters formed by Jiliyong Water Branch, Tanzhou Waterway and Dongping 
waterway. The urban green space forms a ring boundary around all the clusters to protect the 
landscape system in the cluster. “Five-wedge” refers to the municipal green-space-
composed broad green belts that connected the periphery and centre of clusters and further 
divide the cluster interior. The green wedges of clusters were arranged in the same positions 
of the green wedges in the municipal green space system structure. “Multi-axis” refers to the 
North-South landscape axis of the central zone and its roads. Due to the dense development 
in these central clusters, the axis planning along with the prevailing wind direction helped a lot 
to improve urban climate and landscape development. 

Figure 8 The layout of green spaces in Central cluster 
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The layout of green spaces in Daliang-Ronggui  
The green space layout of Daliang-Ronggui could be described as “one-ring, one-core, and 
two-corridor”. “One-ring” refers to the 200-500 m wide green beltway of Shunde composed 
of the Shunde, Ronggui, Hongqili, Guizhou, and Jiya Waterways and their waterfront green 
spaces. Shunde Waterway runs along the North, the Lijiasha Waterway headed to the East 
and then the West front; relocated No. 105 National Highway and the waterway along Lungui 
Road extend to the West;and,  Guizhou Waterway approached the South. “One-centre” 
referred to the urban green centre surrounding Shunfeng Mountain and the extensive lake. 
The centre consists of a large-scale area connected with the small waterways and green belts 
that run through clusters to define a closely interconnected green space system. It is the most 
prominent recreational and landscape system in the cluster. “Two-corridor” referred to the 
areas consisting of waterways and 400-800 m green belts which separate each cluster. The 
corridor between Lunjiao and Daliang was formed by municipal buffer green spaces (more 
than 200 m) along Guangzhou Ring Expressway and that between Daliang and Ronggui is 
established with Ronggui Waterway and riverfront green space (including the Shunfeng Island 
and Dashan Island in Desheng River). These two broad corridors separated Daliang-Ronggui 
Cluster further to form a relatively independent yet interconnected urban land structure. 

  
Figure 9 The layout of green spaces in Daliang-Ronggui 

The layout of green spaces in Shishan Cluster 
The layout of green spaces in Shishan Cluster (Figure 10) could be described as “a big green 
spot+ a large green corridor” following the green space systematic structure positioning of 
Shishan Cluster in the Master Plan. The “big green space” referred to the concentration of 
shallow hills, reservoirs and fish ponds, including the extensive hills, lakes, plantation and 
waters (as part of the Green Centre in municipal green space system) between Nanguo Peach 
Garden Tourist Holiday Resort, Emperor's Tomb (Tianzimu) Scenic Spot, East of Shishan, 
Songgang, Dali and Luocun. If we interpreted the whole cluster as a figure-ground diagram, 
the municipal serves as the ground, and the construction land, the figure. Shishan Cluster 
worked as an essential urban green core in the overall structure of municipal green space in 
Foshan. 
“Large green corridor” referred to the channels consisting of the the scattered water 
branches and fishponds. This corridor brings waterfront green spaces in the cluster. It could 
separate the construction land blocks and buffer each eco-blocks and serve a crucial eco-
corridor to connect with the Big Green Spot, contributing to a conservation system featuring 
eco-diversity.  
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Figure 10 The layout of green spaces in Shishan Cluster 

The layout of green spaces in Xi’nan Cluster 
The layout of green spaces in Xi’nan Cluster (Figure 11) could be summarized as “one-axis, 
two-belt and three plots”. “One-axis” referred to the city axis, composed of various urban 
green spaces, that connects Yundonghai and Ma’angang,. This cluster connected two 
important large green spaces in the Xi’nan Cluster, the Yundonghai Wetland Conservation 
and the Ma’angang Suburban Park. It serves  to make the urban green space landscape more 
consistent, holistic and enhances city ventilation with its North-South orientation. “Two-belt” 
referred to the trunk streams of the Xijiang and Beijiang Rivers as well as the buffer green 
spaces along the rivers and riverfront green space. It protected city water resources and 
shapes the urban waterfront landscape. “Three-plots” referred to the three large green spaces 
which serve as the cardinal conservation system in the cluster. One green space is an 
essential area for wetland conservation that featured a special geographic landscape located 
at an estuary. It is the intersection of two rivers, where a group of concentrated islands could 
be found. The other two green spaces are Yundonghai Wetland Conservation and the South-
extending hills of Ma’angang; both important municipal green spaces. Located in the North 
and South of the city along the dominant wind direction, these Green Spaces helped to 
improve the climate and environment of the city.  
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Figure 11 The layout of green spaces in Xi'nan Cluster 

 
The layout of green spaces in Xijiang Cluster 
The layout of green spaces in Xijiang Cluster could be described as “One-river, multi-
corridor and three-spot”. “One-river” refers to the Fuwan trunk of Xijiang Riiver. The flat 
shoal in this section was planned as a suburban park themed for wetland conservation. “Multi-
corridor” referred to the green beltways along the Guangzhou Ring Expressway and the 
green belts on, or along, the water system across the cluster. The green belts along traffic 
paths and water branches, constituted eco-corridors that run through the cluster and connect 
green spots and Gaoming Forest in the West. The criss-cross pattern of the corridor and green 
spot helped to organize urban recreational and landscape system.“Three-spot” referred to 
the Xiqiao Mountain Scenic Spots and its dike-pond system agricultural conservation zone, 
the West Bank Conservation Zone, and, the Lingyunshan Forest Park recognized by 
UNESCO. 

  
Figure 12 The layout of green spaces in Xijiang Cluster 

The layout of green spaces in Dali Cluster 
The layout of green spaces in Dali Cluster (Figure 13) could be understood to be “One-ring, 
two-corridor and two-axis”. The term “One-ring” referred to the intersection between 
Huangqi, Yanbu and Guangzhou set aside for water resource conservation forests; the 
intersection between Northern & Western Songgang, Luocun and Shishan (dense hills and 
reservoirs are distributed in the junction of Western Dali, Luocun and Shishan); and the 
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waterfront green space which is an important buffer green space separating the cluster and 
central cluster. These water resources areas consisting of conservation forests, hills, 
reservoirs, waterways, and waterfront green spaces constituted a green beltway for Dali 
Cluster. “Two-corridor” referred to two eco-corridors. Dali Cluster was planned with a North-
South green corridor to link the forest oxygen source, where the Nangou Peach Garden 
Tourist Holiday Resort is located (in the north of the cluster) and the Dali Cluster, intended to 
improve the domestic environment in the Cluster. Another eco-corridor, combined with the 
Southern green space resources form a wider green belt which serves as the wind inducing 
forests and a buffer between industry and residence. For the “two-axis”, one axis referred to 
the urban landscape axis, an extension of the green axis in Nanhai centre landscape which is 
an essential urban public green space for sightseeing and recreation. The other axis, a road 
green axis formed with the green belts of Foshan ring by ring, which provided a green open 
space between the urban areas and North of Foshan.  

Figure 13 The layout of green spaces in Dali Cluster 

The layout of green spaces in Jiujiang-Longjiang Cluster 
The overall layout of green spaces in Jiujiang-Longjiang Cluster could be defined as “a green 
beltway, a cross-shaped green corridor and multi-spots”. The “green beltway” referred 
to the ring green belt enclosed by the Jiujiang-Longjiang Section Xijiang (in the North-South 
boundary of the Cluster); the Shatou-Longjiang Section of Dongping Waterway, and the 
extensive farmlands in the eastern and western boundaries. The “cross-shaped green 
corridor” referred to the protective green spaces that transverse the middle of cluster, W-E 
extending along Guangzhou Ring Expressway and those running along Foshan-Kaiping 
Expressway in North to South direction. Since the area is an important traffic hub, we planned 
to delineate a nearly 200 meter wide buffer green spaces along the key traffic path at both 
sides (including Guangzhou Ring Expressway and Foshan-Kaiping Expressway) and 
establish a reserved right of way for regional traffic. “Multi-spots” referred to the massive 
green spaces, Huangji Heron Conservation Zone, Longfengshan Forest Park, Dajinshan 
Forest Park and the concentrated farmland in the west, and southeast of Longjiang area. 

Figure 14 The layout of green spaces in Jiujiang-Longjiang Cluster 
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Our strategy: Urban Green Subsystem Planning 
 
The planning of urban green space subsystems 
Besides the quantitative demands to be fulfilled, the urban green space system should be 
provided with defined urban functions and a rational layout. An urban green space system, 
can be divided into four subsystems: the green space for recreation, the green space for 
protection, the green space for conservation; and, a landscape preservation green space. 
 
The urban green space should be arranged based on the land use pattern of the urban master 
plan. It should highlight the functions of urban green space system to the whole city, maximize 
the connections to other functional green space, balance the distribution of greenway activities 
and rationalize the spatial arrangement for each green space type.  
 
Recreational green space is provided for the daily activities of citizens and should be fully 
integrate into the  urban areas, such as residential land, commercial land, and road and river 
system.  To integrate urban recreational green space resources, it was necessary to establish 
green network for people’s daily and holiday access. Therefore, the green space with 
recreational as major function will become an independent system for such outdoor leisure 
activities as sightseeing, exercise and social intercourse to enhance urban life quality (Figure 
15). 

 
Figure 15 The urban recreational green space subsystem of Foshan 

 
Recreational green space subsystem was divided into two factors (Table 3): planning for 
recreational spots and recreational corridors. The former mainly consisted of the planning of 
green space for holiday, daily recreation, and theme recreation. The planning of recreational 
corridors integrated the planning of greenway and greennet with the layout of recreational 
spots, and provide corresponding classification. 
 
Table 3 The components of urban recreational green space subsystem 

 Subsystem 
components 

Planning 
contents 

Types of green 
space Notes 

 Municipal park Area ≥45 hm2 
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Recreational 
green space 
subsystem 

Recreational 
spot 

Planning of 
holiday 
recreational 
green space 

Suburban park Excluded from 
indicator statistics 

Planning of 
daily 
recreational 
green space 

Regional park 
Service radius: 
1,600 m, area: 5-20 
hm2  

Residential district 
park 

 

Service radius: 600 
m, area: 1.5-3 hm2 

Residential quarter 
park 

Service radius: 350 
m, area: 0.5-1 hm2 

Roadside green 
space 

Determined base 
on road traffic 
organization and 
community park 
distribution 

Planning of 
theme 
recreational 
green space 

Children’s park, 
botanical garden, 
historical legacy 
park, scenic 
attraction park, 
playground, other 
theme park 

Determined base 
on green space 
resources and 
historic legacy of 
Foshan 

Recreational 
corridor 

Planning of 
municipal 
recreational 
corridor  

Planned based on 
roadside Greennet 
and Greenway 

Connecting 
municipal park 

Planning of 
district 
recreational 
corridor  

Ditto Connecting regional 
park 

Planning of 
community 
recreational 
corridor 

Ditto Determined on 
regulatory planning 

Planning of 
theme 
recreational 
corridor 

Planned based on 
belt park, river net, 
etc. 

Connecting theme 
recreational green 
spaces or 
comprehensive 
recreational green 
spaces 

 
 
The planning of protective green space subsystem 
The planning of protective green space should be arranged based on the local climate and 
the priority of urban hazards and other disadvantages. A protective green space should not 
only protect the city from flood, fire or pollution, but also can improve the natural environment 
by inducing wind, a crucial factor to improve urban residence given Foshan’s climate features. 
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Moreover, the protective green space system provides post-disaster a sheltering system that 
can accommodate people after evacuations. The planning of protective green space system 
mainly includes the planning of wind-inducing forests, separating green space, disaster 
prevention green space and sheltering green space (Table 4). 
 
Table 4 The components of urban protective green space subsystem 

Subsystem
s 

Subsystem 
component 

Types of green space 

Protective 
green 
space 
subsystem 

Green space 
with wind-
inducing 
forests 

Urban wind-inducing forest in 
North-South direction 

Separating 
green space 

Traffic separating green space 
(including protective green space 
for railway, expressway, urban 
freeway and urban main road), 
sanitary separating green space 

Disaster 
prevention 
green space 

Waterfront protective green space, 
green space along high-voltage 
grid corridor and other hazardous 
protective green space 

Sheltering 
green spaces 

Sanctuary and escape passage  

 

 
Figure 16 The urban protective green space subsystem of Foshan 

The planning of conservation green space subsystem 
In this planning, conservation green space contains resources to be protective and nourished 
and includes natural zones and the eco-rehabilitating lands crucial for the integrity of urban 
ecosystem. These areas should maintain and enhance the stability and continuity of local 
natural eco-system. Based on the natural characteristics of Foshan, planning of the subsystem 
consists of four parts (excluded from indicator statistics): planning for protective green space, 
for rehabilitating green space, for productive green space and for conservation corridor.  
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Subsystems Subsystem 
components 

Types of green space 

Conservatio
n green 
space 
subsystem 

Protective 
green space 

Riverfront green space (medium 
reservoir, dike-pond system) Eco-
conversation zone (natural 
conservation zone, water resource 
conversation zone and basic 
farmland conservation zone ) 

Rehabilitation 
green space 

Natural disaster sensitive zones, 
soil erosion prevention zone, water 
&soil conservation zone, landfill 
rehabilitation land, etc. 

Productive 
green space 

Seedling nursery, flower nursery, 
grass nursery, etc. 

Conservation 
corridor 

Green beltway and infrastructure 
separating zone 

 
Figure 17 The planning of urban conservation green space subsystem 

The planning of landscape green space subsystem 

723



	

The green space crucial for a city’s characteristics and identity is called the urban landscape 
green space. A landscape green space should focus on the holistic urban arrangement, 
organize the link between natural and artificial environments, and enhance the key segment 
to establish a subsystem by planning and integrating. We divided the landscape green space 
subsystem planning into the following three parts: Planning of landscape guiding control 
cluster, planning of landscape nodes and planning of landscape corridor.  

 
Figure 18 Urban landscape green space subsystem 

The planning of urban disaster preventive & sheltering green space  
 
The development of sheltering bases, passage and waterfront facilities are the key factors of 
the urban disaster preventive and sheltering green space system. The location of such 
green spaces should established where most people live and dwell. The size of a sheltering 
urban green space should be 1-2 m2 per capita with an average area of 5-10 hectares.We 
have identified several types of sheltering green spaces. 
1) A temporary shelter domestic green space is generally no less than 1 hectare and 
desgned to accommodate at least 500 people. Its service radius is about 600 meters and 
travel distance to the shelter should be no more than 10 minutes of walk, including 
residential district parks. 
2) A fixed shelter domestic green space should be more than 10 hectares, with a short 
edge of more than 300 meters. Its service area ranging from 1 to 2 km and it should be 
accessible with about a 1 hour walk, including regional parks. 
3) A central shelter domestic green space should cover an area of nearly 50 hectares, with 
a short edge of more than 300 meters. The service radius extended to 2 to 3 km, and it 
should be accessible with less than a 2-hour walk. Such facilities would be mainly included 
in municipal parks and suburban parks. 
(II) A disaster preventive corridor is a network connecting disaster preventive spots with 
urban main roads. We plan to divide the disaster preventive corridors into ones for cars and 
ones for walking access. To ensure smooth and accessible corridors, the buildings along the 
road should be set-back from their property lines by 5 to 10 meters. High-rise buildings 
should set-back more. Both sides of the main corridors should be planned with green belts 
with width ranging from 10 m to 30 m. 

724



	

 
Figure 19 The planning of urban disaster preventive & sheltering green space 

Tree species planning 
Urban tree species planning is the foundation and basis to achieve diversity of garden 
plants, to upgrade the ecological functions of urban green space system, and develop the 
eco-network of urban open space. 
 
Foshan has a South Asia tropical and subtropical humid monsoon climate. Foshan’s local 
forests consist of South Asia tropical evergreen broad-leaved species. However, there is only 
a small block of natural secondary evergreen broad-leaved forests and other plantations are 
mostly artificial forests. Most lower slopes serve as fruit orchards, while the plain is dominated 
with cultivated plants. The common garden trees in the municipal area total 116 families, 333 
categories and 546 species. 
 
The Basic principles of tree species planning were: 1. develop an urban greening landscape 
dominated with South Asian tropical plants with local charm; 2. plant mainly evergreen trees 
in embellished with deciduous trees, combining slow-growing trees with those growing fast 
and bring together the landscapes of short-term, medium-term and long-term performance; 3. 
highlighting the diversities in species and genetic inheritance; and, 4. developing the green 
space mainly with arboreous species, auxiliary areas with bushes & vines, and combine the 
bio-benefits with landscape performance 
 
 
Discussion 
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The condition of green space underpins the functioning of urban ecosystems, which plays a 
key role in supporting biodiversity and providing important ecosystem services in urban areas. 
We added the new features of using green development to mitigate heat sinks and moderate 
summer temperatures, and the use of greenways to provide emergency shelter in the event 
of disasters. The provision of urban green belt systems and subsystems has given a 
permanent counterthrust to regular urban planning. The strategy of developing green belts 
has attained social acceptance and successfully resolves environmental issues while 
balancing ecological and economic development.  
 
The greenbelt is indeed a physical reality today, but it is also ‘a way of doing things’. We 
believe that this should be a desirable and feasible step towards making real progress 
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i	For	example,	in	Foshan,	the	wind	is	an	important	factor	to	mitigate	climate	change	impacts	and	therefore	our	
greenbelts	include	a	wind	induced	forest.	These	green	belts	can	also	serve	as	evacuation	locations	and	provide	
shelter	after	disasters.	
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A Climate-Adaptation Based Study on Comprehensive Planning 
Strategy of Urban Water Systems 

̾̾Taking the Comprehensive Planning of Water Systems in Xiangyang City, 
Hubei Province as an Example 

(1) Hong Geng, Department of Urban Planning, School of Architecture and Urban Planning,
Huazhong University of Science and Technology; Deputy Director of Academic Committee of
China Small Town Planning, China
(2) Yue Li, Ph.D. candidate of Huazhong University of Science and Technology, School
of Architecture and Urban Planning, China

1. Introduction

The United Nations Intergovernmental Panel on Climate Change (IPCC) predicts that there 
will be a 90-100% probability of experiencing the increase of precipitation frequency, 
precipitation intensity and heavy rainfall in the global mid-latitude and tropical humid regions 
in the late 21st century (2081-2100) and a 66-100% probability of experiencing the increase 
of drought intensity and duration from the regional scale to the global scale.1 Climate change 
has become a big issue concerning the destiny of mankind. The city, as a gathering point of 
human beings, accounts for only 2% of the total surface of the Earth, but the greenhouse gas 
emissions account for 70% of the total. 2 +HQFH�� WKH�HIIHFW� RQ� FLW\¶V� ³&DUERQ�5HGXFWLRQ�	�
CDUERQ� 6LQN� ,QFUHPHQW´� ODUJHO\� GHWHUPLQHV� WKH� VXFFHVV� RU� IDLOXUH� RI� FOLPDWH� FKDQJH��
Meanwhile, the global climate change also greatly affects cities and urbanized areas that the 
adaption of city and its respond to other disruptive events have been greatly reduced. 
Therefore, it is urgent to introduce the climate impact factors to the city and retard and adapt 
to the impact of poor climate on cities with urban factors. 

 Urban water system, as an important city element, mainly includes aquatic ecosystem, 
aquatic environment system, aquatic resources system and aquatic security system, which is 
a significant component to maintain the normal operation of city. Under the influence of 
climate change, the urban water system is characterized by sensitivity, vulnerability and 
adaptability. It is susceptible to the disturbance and causes the damage to aquatic 
ecosystem and aquatic environment, the reduction of aquatic resources and the decrease of 
aquatic security index.3 At the same time, the urban natural water system, as an important 
cold source of city, is also one of the important ways to alleviate the urban heat island effect. 
Therefore, it is of great significance for the improvement of the urban climate adaptability to 
study the adaptation and mitigation of climate impacts on the urban water system. In this 
paper, the rich water system in Xiangyang City is selected as the research object to explore 
the water system planning strategy that is suitable for the climate adaptability. 

2. Overview of Planning Scope

2.1  Natural Conditions within the Planning Scope 

Xiangyang City, located in the northwestern part of Hubei Province, the middle reaches of 
Han River that is the largest tributary of the Yangtze River, and the Qinling Daba Mountain, is 
a national historical aQG�FXOWXUDO�FLW\�NQRZQ�DV�WKH�³/DQGVFDSH�&LW\�RI�&KLQHVH�+LQWHUODQG´��
The urban water system in Xiangyang City is unique endowed by nature and its central city is 
divided into four areas, namely Xiangcheng, Fancheng, Xiangzhou and Dongjin, by the 
natural division of Han River, Tangbai River and Xiaoqing River. There are four rivers 
SDVVLQJ�WKURXJK�IRXU�FLWLHV�UHVSHFWLYHO\��QDPHO\�;LDQJFKHQJ¶V�1DQTX-&LW\�0RDW��)DQFKHQJ¶V�
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'DOL�0RDW��;LDQJ]KRX¶V�/LDQVKDQ�0RDW�
DQG� 'RQJMLQ¶V� +DRUDQ� 5LYHU, which 
constitutes the city map of "one river 
and eight streams" for the reason that 
Dongjin is surrounded by Chunhe 
River and Gunhe River (Figure 1). The 
urban water system is still difficult to 
bear the future development of city 
despite the dense current urban water 
network and the rich water body. Main 
reasons are as follows: ʒSeasonality 
of water flow exacerbated by climate 
change: only Han River, Tangbai River 
and Xiaoqing River are the flowing 
water in the urban area and others are 
changed by natural conditions and 
become the city inland rivers. Some 
rivers have the seasonal dryness due 
to the lack of fixed water sources. ʓ
Serious pollution: all rivers pass 
through the urban built-up area and 
the imperfect sewage system in the 
initial stage of urban construction has 
led to serious water pollution in that a 
lot of water body has become urban sewage drains, so it is urgent to carry out the water 
environment remediation. Furthermore, the limited assimilative capacity has also become an 
important factor to restrict the urban development. ʔ Insufficient carrying capacity of water 
sources: the average annual rainfall of Xiangyang City is 869.2mm, the average annual 
runoff depth is 217.1mm and the average annual evaporation is 1,430.7mm. In addition to 
the seasonality of rainfall and water pollution, Xiangyang City is still a relatively deficiency 
area of water resources.4 
 
2.2 Regional Climate Characteristics and Variation Trends  
 
Xiangyang City, located in the transition zone from subtropical monsoon climate to temperate 
monsoon climate, is characterized by four distinct seasons and large temperature differences 
in winter and summer. The perennial measurement statistics of Xiangyang meteorological 
station shows that the extreme maximum temperature in the region is 41.1 °C, the extreme 
minimum temperature is -14.8 °C, the average annual temperature is 15.6 °C, the annual 
sunshine hours are above 1800h and the frost-free period is 318d. The regional heavy rain 
mainly occurs in summer, with the highest in July and August, accounting for 40% of annual 
precipitation. The uneven temporal distribution of rainfall leads to the exuberant ecological 
water network in the summer, but in other seasons, except for Han River, Xiaoqing River and 
Tangbai River, the remaining water systems basically dry up.  
 
With the global climate change, the extreme climate in Xiangyang City has happened in the 
recent years frequently. In 2017, the city's average precipitation was 1,176mm, which was 
30% more than the average year and the distribution trend of precipitation was on a 
diminishing scale from the south to the north and from the east to the west, among which the 
urban precipitation had reached a record high. From August 25th to October 19th, 2017, the 
total number of rainy days was as high as 40-50 days and it was rare for rainy and sunless 

 
 

Figure 1: The pattern of ecological water system in 
Xiangyang City漏 drawn by the author漐 
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days. The overall precipitation was sudden and local, and the rainfall distribution was uneven, 
which caused the severe urban waterlogging and the several overflow disasters.  

3. Comprehensive Planning Strategy of the Climate-adapted Urban Water System

Based on the goal to mitigate and adapt the climate, the climate-adapted urban water system 
planning adopts the corresponding planning techniques to increase the resilience of urban 
water system and maintain the normal operation of aquatic ecology, aquatic environment, 
DTXDWLF� UHVRXUFHV�DQG�DTXDWLF�VHFXULW\�V\VWHP��7KH�SODQQLQJ�RI� ³1RXULVKLQJ�&LW\�ZLWK�1LQH�
5LYHUV´� LQ�;LDQJ\DQJ�City relies on the above-mentioned principle to focus on the path and
technical means of water system planning to resolve the climate change from the perspective 
of problems and targets. 6, 7 

3.1  Pre-SODQQLQJ��(VWDEOLVK� WKH�³3UH-DVVHVVPHQW´�6\VWHP�RI�&OLPDWH-adapted Urban
Water System 

%DVHG�RQ�WKH�DVVHVVPHQW�RI�WKH�FXUUHQW�FDSDFLW\�RI�ZDWHU�V\VWHP�LQ�WKH�SODQQLQJ�DUHD��³SUH-
assHVVPHQW´�UHIHUV�WR the targeted assessment for adapting and offsetting the climate
FKDQJH¶V�LPSDFW�RQ�WKH�XUEDQ�ZDWHU�V\VWHP�WR�HQKDQFH�WKH�IOH[LELOLW\�RI�FLWLHV�WR�FRSH�ZLWK�
climate disasters. It mainly includes basic information collection, current situation and ability 
assessment and targeted goal setting (Figure 2). 

The basic data for climate-adapted water system include not only the traditional water 
system planning data, but also the data of urban climate and urban water system sensitive 
factors. In Xiangyang City, the recent extreme climate is dominated by high temperature, 
drought and heavy rainfall, and the high-intensity development and traffic load around rivers 
and lakes have become important factors in urban water systems. Under the impact of 
climate change, the urban aquatic ecology, aquatic environment, aquatic resources and 
aquatic security system are faced up with the potential risks.( Table1) 

The basic data on nine natural water systems and artificial municipal pipelines in the 
planning area are collected and comprehensively evaluated, which can be included in the 
impacts on the climate change and urban water sensitive factors. Meanwhile, the planning 
target is proposed from two aspects of mitigating and adapting the climate. From the 
perspective of mitigation, the urban development path, surrounding land utilization and 
transportation mode are guided to reduce the pollution and carbon dioxide emissions from 
the source combined with water system planning; and from the perspective of adaption, the 
planning for natural water system and artificial water system can improve the capability of 
water system to cope with the climate disasters and enlarge the carbon sink area to alleviate 
the urban heat island effect and reduce the adverse effects of climate. 

Figure ���³3UH-DVVHVVPHQW´�V\VWHP漏 drawn by the author漐
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3.2 ,QWHULP�3ODQQLQJ�� 7KH�8WLOL]DWLRQ� RI� ³,QWHULP�7HFKQRORJ\´�6WUDWHJ\� WR�&RS\�ZLWK�

the Climate Change  
 
3.2.1 Water System Restoration: Construct the Urban Healthy Water Ecological 
Structure 
ThH�³pre-DVVHVVPHQW´�RI�FOLPDWH-adapted 
water system shows that the water system 
in Xiangyang City is faced up with the 
severe climate change situation and the 
poor current status of water system. Several 
inland rivers in the city have the function of 
urban flood control and drainage, while 
some ditches need to be discharged. 
Meanwhile, the unstable water source leads 
to the poor water quality and serious 
polluted rivers. It is urgent to establish a set 
of systematic positive cycle of urban water 
system to prevent the external shocks such 
as floods, droughts, pollution, etc., which is 
incapable of endangering other systems and 
can meet the requirements of water 
V\VWHP¶V�IXQFWLRQ�DQG�VDIHW\��7KH�FXUUHQW�
status of regional water system shows that it 
is the primary task to carry out the flood 
control and drainage, water diversion into 
the city and water system connection.  
 
The relevant research shows that the 

Table1㸸The pre-assessment based on the climate-adapted water system in Xiangyang City 

漏 drawn by the author漐 

Main Climate 
Characteristics Aquatic Ecology  Aquatic 

Environment  Aquatic Resources  Aquatic Security 
System 

Seasonal 
Temperature 
Difference, 

Obvious Summer 
Heat-waves 

Increased water 
metabolism 

required for plants 
and animals 

Water 
blackening 
and smell  

It causes the outbreak of 
algae and the water 
quality is hypoxic. 

Increased consumption 
of evaporation and urban 
and tight water supply. 

Increased sludge 
treatment capacity 

and difficulty, difficult 
sewage plant work. 

Uneven Spatial 
and Temporal 
Distribution 

Seasonal dryness, 
unable to 
guarantee 

ecological base 
flow, declined 

groundwater level. 

Seasonal 
dryness 

leads to the 
water 

blackening 
and smell.  

Increased the 
concentration of 

pollutants, decreased 
water quality. 

Seasonal flood 
control and difficult 
sewage discharge. 

Short-term 
Heavy Rainfall 

Damaged 
ecological 

landscape and 
serious soil 

erosion. 

Serious non-
point source 

pollution. 

Increased the turbidity of 
water source and 

decreased water quality. 

Urban waterlogging 
and frequent dam-

break. 

 

 
Figure 3: Implementation of the water diversion 

period㸦 drawn by the author㸧 
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running water in cites is of great significance to realize the connection of water system: ձ 
Balance the uneven spatial and temporal distribution of precipitation;  ղ Enhance the 
capacity to cope with the global climate change and prevent the floods and droughts; ճ 
Achieve the new situation of water resources development and utilization on the wet-dry 
season diversion and multi-source complementation by the smooth water system network; 
and մ Utilize the connection of water system to maintain the health and long-term stability of 
rivers and lakes, exert the ecological comprehensive benefits, enhance the stability of 
regional natural ecology and environmental systems, and realize the positive cycle of 
drainage basin. Furthermore, the relevant technical results show that the temperature of 
flowing water body is low and the surface temperature can be taken away during the flow 
process. Meanwhile, the natural air passage can be formed by the open river channel to 
reduce the urban heat island effect effectively. 5

Therefore, the urban water system can be restored by three methods of ³Water Diversion,
Communication and IQWHUFHSWLRQ´��2Q�WKH�EDVLV�RI�PDLQWDLQLQJ�WKH�EDVLF�WUHQG�RI�ZDWHU�
system, the issue of no running water source aiming at three urban inland rivers (Dali Moat, 
Lianshan Moat and Nanqu Moat) has been analyzed to determine the water source, 
waterway, water volume and the short-term and long-term water diversion plan (Figure 3). 
0HDQZKLOH��WKH�³7KUHH�5LYHUV�&RQQHFWLRQ´�SURMHFW�ZLOO�EH�FDUULHG�RXW�LQ�WKH�XQFRQQHFWHG�+DQ�
River, Nanqu Moat and City Moat (Figure 4), which not only can alleviate the flood prevention 
problems caused by the lack of sections of Nanqu Moat and City Moat, but also can lay a 
JRRG�IRXQGDWLRQ�RQ�EXLOGLQJ�WKH�³&OHDU�:DWHU�DQG�*UHHQ�6KRUH-VLGH´�HFRORJLFDO�ODQGVFDSH��
cultural scenery and waterfront leisure area of Nanqu moat. On the basis of respecting the 
status, the sewage system is optimized by the water system aiming at the problems of 
sewage discharge to collect the 
sewage from the source and prevent 
the untreated sewage from being 
directly discharged into the water 
body. Meanwhile, the serious polluted 
rivers can be treated to remove the 
sludge and purify the water quality of 
urban water system, and the aquatic 
ecological system can be restored 
radically by the measures of 
introducing aquatic animals and 
plants and improving the regional 
water environment, which can 
construct the water ecological system 
RI�³1RXULVKLQJ�&LW\�ZLWK�1LQH�5LYHUV´�
with Han River as the main line. 

3.2.2  Nourishing the City with Rivers: Construct the Strategy of Urban Water System 
Carbon Sink and Green Net 
As an important way to reduce the urban heat island effect, the urban water system is a 
significant measure to cope with the climate change by combining with the urban water 
system and the low-carbon green net of water system. Taking the ³1RXULVKLQJ�WKe City with
Nine 5LYHUV´�DV�D�NH\�VWUDWHJLF�JRDO��WKLV�SODQQLQJ�XWLOL]Hs WKH�ZDWHU�V\VWHP¶V�HFRORJLFDO�
corridor to build up the green net and form the green carbon sink network by the connection 
of urban artificial green land and natural ecological base, thus reducing the urban heat island 
by plants, water areas and soil carbon pool. 

Figure 4: Three rivers connection project 

㸦 drawn by the author㸧
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The urban greenway is constructed along with 
the dredging water body and combined with the 
waterfront green space, and four wedge-
shaped ecological corridor formed by Han River, 
Tangbai River, Xiaoqing River and main 
ecological matrix directly are connected with 
Yuliangzhou ecological green island to form the 
whole urban wind channel, which can 
effectively separate the comprehensive group 
of overall urban planning and extend the 
landscaping to the central city to improve the 
FHQWUDO�FLW\¶V�HQYLURQPHQWDO�TXDOLW\�DQG�WKH�KHDW�
island effect. The inside and outside ecological 
corridor and city wind channel are connected in 
and around the city with the network of four 
ecological rivers connected with Nanqu Moat, 
Dali Moat, Lianshan Moat and Haoran River in 
four urban areas, and Gunhe River and 
Chunhe River natural river-way are regarded as 
the platform outside the city to strengthen the 
natural ecological environment protection and 
form an urban micro-environment conservation 
area of water body. Meanwhile, the water body 
in the central city and urban streets is 
connected with the urban comprehensive park and street landscaping to form several 
secondary ecological landscaping corridors and construct the urban low-carbon ecological 
green land systematic network (Figure 5). 
 
3.2.3  Multi-protection: Construct the Resilience System of Urban Aquatic Security 
 
(1) Construct the urban security pattern of rainfall flood 
Recently, except for Han River, Dali Moat and Xiaoqing River, the flood control standard for 
others of nine rivers is relatively low, which increases the pressure of urban flood control. 
Furthermore, the outside flood control system is also uncompleted and the flood drainage 
standard is about once in 5-10 years, which cannot meet the requirements of urban flood 
control.  
 
$FFRUGLQJ�WR�WKH�UHVXOWV�RI�³pre-DVVHVVPHQW´��WKH�UHFHQW�KHDY\�UDLQIDOOV�DUH�taken into 
account comprehensively in the planning. The assessment level has been re-evaluated to 
plan nine dikes of waterways and construct the resilience flood-control protection with the 
combination of dam protection, water system connection and ecological corridor. The specific 
goals of various flood-control protections can be determined in the planning based on the 
ZDWHU�V\VWHP¶V�IXQFWLRQ�SRVLWLRQ��Moreover, the security protection of waterfront space can 
be strengthened by controlling the dam or greenbelt width, section form, flood-control 
standard. Aiming at the issue on Nanqu Moat flood-control that the old city is difficult to be 
widened, WKH�³+DQ River-Nanqu Moat-&LW\�5LYHU´�ZDWHU�V\VWHP�FRQQHFWLRQ�SURMHFW�has been 
adopted. Based on the existed section of Nanqu Moat, the upstream to Han River flood 
diversion is connected and the downstream is connected with the city moat channel, which 
can enhance the regulation and storage capacity of nature to meet the whole regional flood-
control standard by utilizing the storage of city moat.  
 

 
Figure 5: The pattern of water system green 

net in Xiangyang City 

㸦 drawn by the author㸧 
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Meanwhile, in response to the severe situation of climate change, the green corridor 
protection area is established on both sides of the river-way with a once-in-a-century 
standard to reserve the flood-control channel. Connect the ecological corridor with the 
surrounding water catchment region, construct the natural protection system of water 
ecological infrastructure by ecological wetland and artificial lakes, adopt the multi-functional 
storage facilities to regulate the discharge of runoff rainwater, and establish the six-in-one 
³FLW\�VSRQJH´�RI�³VHHSDJH��VWDJQDWLRQ��VWRUDJH��SXULILFDWLRQ��XVDJH�DQG�GUDLQDJH´�WR�HQKDQFH�
the resilience of urban rainfall flood (Figure 6). 

����%XLOG�XS�WKH�³UDLQIDOO�IORRG�FHOO´�RI�VSRQJH�FLW\

As D�NLQG�RI�PDQDJHPHQW�PHWKRG�EDVHG�RQ�WKH�SULQFLSOH�RI�³natural accumulation, natural
LQILOWUDWLRQ�DQG�QDWXUDO�SXULILFDWLRQ´��the sponge city is of great significance to relieve the
urban flood, cope with the dry climate, and reduce the urban heat island effect, building 
energy consumption, consumption treatment and water consumption, which is an important 
measure for cities to cope with climate change.  

The planning aims to break up the past pattern that the city rainwater is unified in the 
pipelines and is discharged after the unified treatment by constructinJ�WKH�³HFRORJLFDO�UDLQIDOO�
IORRG�FHOO´�DQG�³FRPPXQLW\�UDLQIDOO�IORRG�FHOO´��7KH�ORFDO�DEVRUSWLRQ�LV�DFWLYHO\�DGRSWHG�WR�
divide the large-VFDOH�FDWFKPHQW�DUHD�LQWR�³VSRQJH�FHOOV´�ZLWK�VPDOO�DUHDV�DQG�FDUU\�RXW�WKH�
reasonable rainfall flood planning aiming at the water catchment situations, thus reducing the 
surface runoff and large-scale rainfall gathering.  

7KH�³HFRORJLFDO�UDLQIDOO�IORRG�FHOO´�PDLQO\�XWLOL]HV�DQG�LQWHJUDWHV�WKH�XUEDQ�HFRORJLFDO�
UHVRXUFHV�WR�IRUP�WKH�³UDLQZDWHU�UHFHLYHUV´��ZKLFK�RUJDQLFDOO\ combines the forest, wetland,

Table 2: The indicator control of low-impact development facilities㸦 drawn by the author㸧 

Category Land Usage Land 
Code 

Sunken Green 
Belt Ratio 

Green Roof Coverage 
Ratio 

Permeable 
Pavement Ratio 

Building and 

Residential 
Quarter 

Residential land R New-built�����
5HEXLOW�����

Low-rise 
&RQVWUXFWLRQ����

New-EXLOW�����
5HEXLOW����

Commercial Service Land B 

���� ���� ����Public Management and 
Service Facilities Land A 

Industrial and Storage 
Land M ���� ² ����

Utilities U ���� ���� ����

Transportation Facilities S ���� ² ����

Figure 6: Tangbai River ecological corridor㸦 drawn by the author㸧 

733



Geng,Hong ;Li,Yue                  A Climate-Adaptation Based Study on Comprehensive 
Planning Strategy of Urban Water Systems                       54th ISOCARP Congress 2018  

 
 

grassland and river channels through point, line and surface to form the dense, scattered and 
FRQQHFWHG�DUUDQJHPHQWV�DQG�LQFUHDVH�WKH�SUREDELOLW\�RI�ORFDO�DEVRUSWLRQ��7KH�³FRPPXQLW\�
UDLQIDOO�IORRG�FHOO´�PDLQO\�XWLOL]HV�WKH�VWUDWHJ\�RI�³ORZ-LPSDFW�GHYHORSPHQW´�WR�HQFRXUDJH�WKH�
community construction and enhance the absorption or stagnation of rainwater from multiple 
levels of sites, buildings, roads, squares and green belts. The proportion of community 
sunken greenbelts, green roof coverage and permeable pavement is controlled in the 
planning to ensure that the total annual runoff is within a certain range and realize that the 
rate of final urban annual runoff control is 77%. 
 
3.2.4 Strategy Four: Promote the Transition of Low-carbon Cities with Water as a 
Medium 
 

(1) Transfer the industrial city to the low-carbon city by water resources  
As a historical and cultural city, Xiangyang City has a history of more than 2,800 years with 
rich water resources. However, its urban development mainly relies on industries such as 
automobile and textile industry. The scenery resources have not been effectively utilized and 
the urban water system pollution has become one of the factors that restrict urban economic 
and social development instead.  
 
By means of the treatment of urban water system to construct the landscape structure of 
mountains and rivers, the planning further optimizes the green space of riversides to promote 
the adjustment of industrial structure and the transformation of development model and 
gradually realize the WUDQVLWLRQ�IURP�³LQGXVWULDO�FLW\´�WR�³ODQGVFDSH�FXOWXUDO�FLW\´� On the basis 
of different geographical locations of each water system, different locations of cities, different 
cultural background, the local cultural exploration is taken as the starting point to build up the 
unique district and promote the industry transformation. Taking Xiangyang City as an 
example, it aims to build up the distinctive tourism industry with history, culture, folk customs 
and ecological civilization by connecting with water system connection project, restoring the 
historical culture, improving the ecological environment, optimizing the surrounding green 
space and connecting Zhenwu Mountain, Mayuetan Stream, Zhang Clan Temple, Yang and 
Du Clan Temple, Xi Clan Park, Guanyin Pavilion and many other historical interests  
  
(2) Rational land-use: build up the shared, ecological and low-carbon public space 
The urban water resources are susceptible to the external environment that is characterized 
by fragility and sensitivity. Several rivers in Xiangyang City all pass through the interior of the 
city and the non-point surface of water system is seriously polluted. The improper 
development of waterfront sensitive areas is an important factor for FLW\¶V�GLVWXUEDQFH�WR�
water bodies. The rational land-use of waterfront sensitive areas is the key way to alleviate 
the urban aquatic environment, adapt and mitigate the climate change.  
 
The urban waterfront space development and construction standards for different types of 
rivers have been formulated to divide the waterfront space into ecological protection zones, 
ecological control zones and ecological coordination zones. Meanwhile, the land along the 
water system has been controlled to adjust the waterfront construction type and the 
quantified waterfront space to reduce the disturbance of urban water body. Considering the 
operability of implementation, the waterfront greening control can be regarded as the 
foundation and the waterfront construction control can be regarded as the complement in 
accordance with the principle of "combination of unified control and hierarchical control, 
forced control and coordinated control". The basic flood control security of rivers can be 
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regarded as the reference to determine the water face control line and formulate the blue line 
setting standards for each river water body aiming at the rivers management. According to 
the waterfront space control requirements, the construction requirements of urban 
development, urban greenway and urban open space are combined to formulate the 
waterfront green line and jointly build up the layered protection control system of water body. 
 
In addition, the combined use of waterfront land-use and the dynamic, shared, low-carbon 
waterfront space with the public transportation as the core and the waterfront slow-moving 
system as the link can be encouraged to alleviate the urban heat island effect and reduce 
urban carbon emissions. The public service system characterized by space-efficiency, 
compact development and moderate advancement has been formed to guide the rational 
layout and diversity allocation of layered public service facilities by the urban design of 
waterfront areas(Figure 7).. Meanwhile, the dense pedestrian network-small street layout is 
formed in the waterfront areas to create the walking space characterized by high-accessibility 
and beautiful environment, which can reduce the dependence on automobile traffic, 
effectively reduce traffic carbon emissions, alleviate the negative impact of regional 
environment on the urban construction activities and promote the resilience of city.  

 
3.2.5 Strategy Five: ³1HW-zHUR´�9LVLRQ: Promote the Comprehensive Utilization of 
Urban Water Resources 
 

The US Environmental Protection Agency defines that ³net-zero´ vision refers to the 
restriction of regional water consumption in city and the recycle of water extracted from the 
river basin to the natural watershed with the same water quality and quantity, avoiding the 
water depletion. 8 The net-zero strategy mainly achieves the protection of water resources 
by reducing urban water use, water resources recycling and water environment management. 
 
In order to reduce the urban water consumption and promote the recycling of water 
resources, the municipal facilities are optimized to establish the dual water supply network, 
and reduce the conventional water use by the optimization of water supply pipelines and 
sanitary ware. Furthermore, the water resources optimized strategy is proposed to guide the 
urban construction: ձ Establish the regional shared water resources, rationally allocate the 
wading facilities to realize the large-scale balance of water supply and demand, and alleviate 
the uneven distribution of water resources;  ղ Use the local or local-adapted native 
landscape plants as much as possible to reduce the amount of water for municipal watering; 

     
Figure 7: Schematic diagram of the riverside slow-moving traffic and ventilation corridor 

㸦 drawn by the author㸧 
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and ճ Actively adopt the unconventional water resources, develop and utilize the recycled 
water with multiple channels. The rainfall collection and utilization and the recycling of 
recycled water have been included in the urban construction management and control 
indicators. The roof rainwater collection and recycling system has been encouraged in the 
urban new buildings to improve urban green belts and large public spaces, which can 
provide the water collection function and can be used as the municipal water, such as  
spraying, irrigation, fire-fighting, landscape and others.   
 
In response to the water environment management, it needs to not only strengthen the urban 
infrastructure to improve the sewage treatment capacity, but also enhance the self-
purification capacity of water bodies to improve the resilience of urban water environment to 
cope with climate change. The planning aims to adopt the ecological water body remediation 
technology, ecological revetment technology and ecological landscape technology to 
establish the waterfront ecological buffer zone or water ecological wetland by connecting with 
water system, and build up the ecological restoration and protection system. The restoration 
of revetment vegetation, river wetlands and river greening can provide the habitats and 
foraging environments for birds, insects, and small fish at the bottom of rivers and improve 
the self-purification capacity of water bodies by means of planting aquatic plants. 
 
3.3 Late Planning: Construct the ³Post-evaluation´ System of Urban Water System 

Planning 
The ³SRVW-HYDOXDWLRQ´ of urban water system planning mainly measures the urban water 
system planning effect by the evaluation indicator of sponge city and river ecological 
construction effect, which can be used to measure, adjust and guarantee the healthy 
operation of urban water system. 
(1) The evaluation indicators of sponge city 
The planning of ³6SRQJH�&LW\�3ODQQLQJ�*XLGHOLQH�RI�Xiangyang &LW\´ has proposed the 
control requirements of aquatic ecology, aquatic environment, aquatic resources and aquatic 
security to guide the urban construction. As for the spongy city, on the one hand, each 
construction project implementation has been monitored and evaluated according to all 
indicators (Table 2); and on the other hand, the factors on the urban climate in Xiangyang 
City, water resources conditions, the difficulty of urban old and new district reconstruction 
and land-use conditions have determined the total annual runoff target of Xiangyang City and 
the adjustment value of total runoff control in various types of lands. Whether the land can 
meet the control requirements of annual total runoff depends on the calculation of annual 
average integrated rainfall runoff coefficient and the water storage capacity of each land.  
 
(2) The evaluation indicators of river ecological construction effect 
According to the requirements of comprehensive aquatic ecosystems, the evaluation 
indicators can be divided into aquatic ecosystem status indicators and aquatic ecological 
construction indicators in the planning, which can measure the effect of river ecological 
construction. The aquatic ecosystem status indicator reflects the capacity of aquatic 
ecological self-repair and the aquatic ecological construction indicator mainly reflects the 
coordination level of water and city, which can guide the formation and daily management of 
constructive planning. ( Table3) 

 
With the JUDGXDO�FRQVWUXFWLRQ�RI�&KLQD¶V�³Multi-standard IQWHJUDWLRQ´�SODWIRUP�DQG�WKH�
continuous optimization of intelligent monitoring technology, the IXWXUH�³SRVW-HYDOXDWLRQ´�
system should be more perfect: ձ Construct the spatial data of planning area with GIS and 
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compare the pre-assessment target for the optimization and adjustment by implementation, 
monitoring and evaluation;  ղ Consider the dynamic factors of climate change to realize the 
dynamic tracking; ճ Evaluate the actual effect of planning for the climate change by carbon 
emissions and related indicators of aquatic ecology and security; and մ Optimize and adjust 
the existed technical defects in the planning by the evaluation results.  

 
 
4. Conclusion  
 
It is an important part of urban construction in the future to strengthen the ability of urban 
planning to cope with the climate change. Taking the planning of ³Nourishing Cities with Nine 
Rivers´ as an example, the comprehensive planning methods and technical strategies of 
aquatic system for climate change have been discussed respectively in this paper. On the 
one hand, the climate change factor has been included in the system of ³pre-assessment´, 
³interim technology´ and ³post-evaluation´ according to the methods and characteristics of 
planning; on the other hand, the strategy on the climate-adapted urban water system 
comprehensive technology has been discussed and the implementation strategy and path of 
urban water system for the climate change has been explored by combining with the core 
content of ³alleviating and adapting the climate´. Due to the shortcomings of urban basic data 
and technology, the related research on the pre-assessment and post-evaluation system is 
week. With the establishment and optimization of urban intelligent information platform, the 
index assignment and calculation of aquatic system to cope with the fragile climate change 

Table 3: The evaluation indicators of river ecological construction effect 
㸦 drawn by the author㸧 

No. 
Indicators 

Names of Indicators Unit 2015 2020 2030 
Types 

1 

Aquatic 
Ecological 

Status 
Indicators 

Water quality standard rate of 
water functional area ˁ 50 60 95 

2 Chlorophyll of urban water body ȝJ�O >65 30̚65 <30 

3 Transparency of water body m ����̚1.5 0.5̚1.5 >1.5 

4 
Water quality standard rate of 

urban centralized drinking water 
source 

ˁ 96 100 100 

5 Submerged plant coverage ˁ 10 20 30 

6 
Species diversity indicator 

!  0̚2 1̚2 1̚3 
˄Shannon-Weaver Index˅ 

7 

Aquatic 
Ecological 

Construction 

Indicators 

Urban sewage centralized 
treatment rate 

ˁ 37 80 90 

8 Urban domestic sewage pipe 
network collection rate 

ˁ 41.6 83.2 92.4 

9 Urban non-point source pollution 
treatment rate 

ˁ 0 20 50 

10 Waterfront greening rate ˁ 30 40 50 

11 Harmless disposal rate of domestic 
garbage 

ˁ 50 80 100 

12 Soil erosion control rate % 20 50 100 

 

737



Geng,Hong ;Li,Yue                  A Climate-Adaptation Based Study on Comprehensive 
Planning Strategy of Urban Water Systems                       54th ISOCARP Congress 2018  

 

should be included in the following planning, and meanwhile the application and verification 
of technical simulation in this process and the dynamic real-time evaluation system should be 
strengthened.  
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1. Abstract 
Current urban growth rates represent a major challenge in the fight against Climate Change 
and the willingness to implement a more sustainable future, where the environment, health 
and well-being are not compromised, and a low-carbon and secure energy provision is 
granted. Several global actions have emerged, such as the Paris Agreement, which 
highlighted the general problems and set some objectives. These were then followed by the 
generation of Energy Directives at European level, which shaped and detailed the objectives 
of the agreement, which should be complied with by Member States. All of these challenges 
end up having an impact on planning processes, which need to give answers to all of the 
demands and aim for holistic and integrated approaches. 
However, achieving these goals is a daunting task that requires the careful and accurate 
analysis of both current energy conditions (baseline) and the evaluation of the impact of 
energy actions to be implemented. This usually implies devoting a high amount of resources 
and time, which would otherwise decrease and be shortened if adequate tools existed in 
order to support this decision making processes at urban level. The effort and progress 
achieved in the building simulation tools has not been observed in the simulation of energy 
performance at urban level. 
Having these aspects into consideration, the goal of the ENERGIS project is the 
development of a tool that supports stakeholders involved in energy planning in the decision 
making process in specific areas or urban settings by automatically estimating the energy 
demand of the residential sector using publicly available data and representing geo-
referenced results through a web platform. 
All in all, this platform will ease the decision making process when planning urban 
refurbishments by obtaining a better vision of the as-is-state situation in terms of energy 
demand of selected areas. This will help making informed decisions when selecting the 
areas needing improvement and thus better establish new objectives for long-term plans. 
 
2. Introduction 
Current urban growth rates have exponentially multiplied in the last century: from only 746 
million people (29,6% of global population) living in urban settlements in 1950 to 6.3 billion 
(66%) [1]. In this context, cities are the key elements to tackle, since even though they 
occupy only 2% of global land, they account for 70% of GDP, 60% of energy consumption, 
70% of greenhouse gas emissions and 70% of solid waste [2]. Bearing this numbers in mind, 
it can be seen that cities both represent opportunities for growth as well as great challenges 
to achieving a more integrated, more socially inclusive and connected cities in the framework 
of sustainable urban development, which is resilient to climate change [2]. 
One of the main challenges is assuring the development of cities which grant a heathy 
environment and assure the well-being of inhabitants, while granting their sustainable 
development. In this line it is important to consider the impact cities have on aspects such as 

739



Hernández Moral, Gema, et.al ENERGIS: Energy Demand Mapping 54th ISOCARP Congress 2018  

 
 

energy consumption, which in the end mirror the CO2 emissions produced and thus, the 
degree to which not only a healthy environment and the well-being of inhabitants can be 
compromised, but also the assurance of a secure provision of energy. To this respect, 
according to the European Parliament and the Council of the European Union [7], almost 
50% of the Union’s final energy consumption is used for heating and cooling, 80% of which is 
used in buildings. More in particular, according to Eurostat figures [3], households account 
for 25.4% of this consumption, similar to the industry sector. 
These alarming figures are the origin for initiatives such as the 21st Conference of the Parties 
of the United Nations Framework Convention on Climate Change (COP21), where the Paris 
Agreement was signed (2015) [4] that urged for taking specific actions against Climate 
Change and established guidelines and objectives to stop the current temperature rise below 
2ºC. This universal agreement was the seed for the subsequent legislative actions set at 
European level, such as the “Clean Energy For All Europeans” directive package, aiming at 
establishing more specific goals and obligations to be followed at Member State level. Then, 
each Member State had to implement the legislation at national level with even more specific 
goals, which should be measured, monitored and reported, so as to assure the adequate 
implementation of the energy actions and check their effectiveness. 
To this end it is of the utmost importance to invest in energy planning, and quantify the 
current status of cities in an unbiased fashion, as well as be able to evaluate what will 
happen in the future if a determined action is carried out. The more accurate and close to 
reality this analysis is, the more successful the energy actions carried out will be, since 
specific problems will be identified and actions will be well-targeted. These issues are closely 
being followed and analysed by the Global Covenant of Mayors [24], in particular by 
Edmonton Declaration signatories [25] and by Covenant of Mayors signatories [26], who 
need to reflect these aspects in Sustainable Energy and Climate Action Plans (SECAPs). 
However, these established goals often represent a burden to comply with. Not only because 
of the efforts and the energy actions that need to be carried out, but also because of the 
difficulties to adequately evaluate and measure the benefits achieved, which often lead to 
distrust in the construction sector, among investors, for instance, and in general public. As a 
consequence, further advancing towards a decarbonised and more efficient building sector is 
hindered. Irrespective of the reasons why this occurs, providing the adequate mechanisms to 
evaluate and easily plan energy refurbishments at urban scale will prove highly beneficial in 
order to achieve the goals established either by European Directives and be able to monitor 
the improvements. Therefore, in order to alleviate the problems emerging from these lack of 
data, lack of understanding of the issue and, consequent lack of support; it is necessary to 
provide effective tools to measure the baseline status of urban settings. 
In this line, ENERGIS is proposed as energy demand mapping platform to aid in the decision 
support making in energy planning processes. This user friendly platform will provide 
estimated demand values based on calculations performed with validated Energy 
Performance Certificate tools at national level, which will be displayed in a map with a colour 
code that will enable to identify which urban areas are most in need of refurbishment. 
This paper delves into all the problematics presented above. First, in Section 3, a review of 
current European Energy Directives will be shown. Here the main energy directives will be 
explained, as well as a more in depth description provided of the Energy Performance of 
Buildings Directive [6], which has been recently updated. Then, the energy planning context 
in Europe will be presented (Section 4), where the link with energy planning strategies will be 
analysed, as well as the need for the platform clarified. After, the specific goals covered by 
the ENERGIS platform will be listed in Section 5 and the main differences with similar 
projects illustrated. Later, a more detailed and technical description of the platform and its 
main components is introduced in Section 6. Finally, lessons learned during the platform 
development and conclusions and future work are provided in sections 7 and 8, respectively. 
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3. Current European Energy Directives and their deployment at Member State level
The “Clean Energy for All Europeans” [5] legislative framework proposed by the European 
Commission on November 2016 was the first action towards achieving a clean energy 
transition and contributing to the goals established in the Paris Agreement. This package of 
measures was based on three main goals: putting energy efficiency first, achieving global 
leadership in renewable energies and providing a fair deal for consumers. It includes as well 
eight different legislative proposals that tackle, among other, Energy Efficiency, Energy 
Performance in Buildings, Renewable Energy and Governance. 
The most relevant directives for the purpose of this paper of this legislative framework 
proposal are the Energy Performance of Buildings Directive (2010/31/EU) [6], the Renewable 
Energy Directive (2009/28/EC) [8] and the Energy Efficiency Directive (2012/27/EU) [9]. 
These directives set certain objectives to Member States and should be transposed by each 
nation in order to comply with them by establishing plans and strategies. After each Member 
State has carried out his strategies, the results should be reported at European level. 
When considering energy planning at urban level, the Energy Performance of Buildings 
Directive has to be taken into account. Entered into force in 2010, it has set some measures 
among which the following can be highlighted: all buildings must be nearly zero-energy 
buildings by 2020, EU countries must establish inspection schemes for heating and air 
conditioning systems and also cost-optimal energy performance requirements should be 
established for new buildings. However, the most interesting of the legislative measures 
contained in this Directive is the obligation in Member States of issuing Energy Performance 
Certificates for every dwelling, building block, or commercial premise to be leased or sold, as 
well as for every new construction and public building [10]. In order to assure coherence 
among the results obtained in each Member State, a methodological framework is described 
in the annex of the aforementioned Directive. This annex does not exactly set the formulas to 
be deployed, but instead presents the type of calculations to perform or which aspects to 
consider (for instance, thermal bridges). To this respect also Mandate 480 [27] has been 
defined, for the elaboration and adoption of standards for a methodology calculating the 
integrated energy performance of buildings and promoting the energy efficiency of buildings. 
Each Member State has the obligation to transpose this framework in their country and 
develop either a concrete methodology or develop specific tools to serve this purpose, 
leading sometimes to inhomogeneous approaches within the European Union. Nevertheless, 
even when representing a major challenge, a great leap forward has been achieved by 
providing the general public with information on energy performance of buildings and thus, 
aiming to make them aware of the relevance of these issues. 
This Directive of 2010 has recently been updated and entered into force in July 2018. This 
recast of the EPBD (2018/844/EU) [7] directive aims for a more comparable and measurable 
energy performance among Member States. To do so, countries, will not only have to 
establish national energy performance requirements, but also will have to foster the use of 
smart technologies and should rely on real consumption data to measure energy 
performance. All in all, it sets the adequate steps towards a more homogeneous view on 
energy performance within the EU. 
In relation to this, the ENERGIS platform aims to support the implementation and compliance 
of the Energy Performance of Buildings Directive by providing a tool that supports energy 
planning processes. Additionally, the estimation of the energy demand contemplated within 
the platform is based on the calculation methods set by the EPBD and transposed in the 
Spanish legislation, from which four validated Energy Performance Certificate tools were 
generated: HULC, CERMA, CE3X and CE3. One of these tools, CE3X, has been the base 
for the calculations performed within the platform, which have been automatized, as it will be 
later explained. This way, the platform both ensures to be providing adequate data to the 
user and also contributes to the compliance of the Energy Performance of Buildings 
Directive. 
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4. Energy planning context in Europe and platform need 
The implementation of European Energy Directives and energy planning are closely related 
to each other. The achievement of the first in different Member States is performed differently 
depending on the administrative structure of each country. While in some of them the 
Directives are transposed and enforced at national level, in other actions are taken at 
regional level. Thus, these authorities will have to further detail the specifications established 
at European level and set plans for a determined period of years to comply with European 
goals. In particular, the general stages within the energy planning process and the roles of 
these authorities and involved stakeholders are the following: 

1. Stage 1: development of the enforcing norm. Before transposing the goals 
established at European level, it is of the utmost importance to have a clear idea of 
what the current status of the country or the region is in terms of energy needs so as 
to be able to define realistic goals to be complied with. Having a clear basis will grant 
the establishment of coherent goals at national or regional level that can be achieved 
in a reasonable manner. 

2. Stage 2: definition of energy actions. Once the European directive has been 
transposed at national or regional level, the corresponding public authorities (regional 
or local) should define the action plans and specific energy actions should be carried 
out, such as refurbishment of district or buildings. At this stage, not only authorities, 
but also energy planners, energy service companies or investors will be willing to 
know how to target their resources effectively, that is, knowing which urban area 
counts with the most adequate conditions for an energy action to be implemented: it 
is the most unfavourable in terms of building construction, energy demand, or it is a 
socially deprived area, or other criteria that can be measurable and analysed. 

3. Stage 3: evaluation of different scenarios. Once a determined area has been 
selected, the design and implementation of a specific energy action needs to be 
defined, tailored specifically to the area at hand. At this stage it is crucial for energy 
planners or designers to be able to compare the effect different actions can have in 
comparison to the current status of the area (the baseline). By performing an intense 
study and comparing a number of possibilities (different scenarios), the most 
adequate one can be selected according to the criteria of the designer or energy 
planner (for instance, being the main goal the reduction of the consumption and not 
exceeding a certain investment amount). 

4. Stage 4: monitoring the results of the energy actions. Once the optimal energy 
action has been implemented, the impact obtained in terms of achieving the 
established goals should be measured and compared with the initial status. This 
monitoring process, apart from enabling the reporting of results as the norm 
demands, it allows for further reflection on the impact each measure has had. This 
way, it fosters a better decision making in stages 2 and 3, by feeding them with 
knowledge and experience generated in implementing energy measures, as well as 
objective indicators that measure the positive impact of each measure. 

As it has been explained, for a successful decision making at all of the stages a great deal of 
analysis and simulation of results is required. This processes, when performed aiming for 
accuracy, end up being a time-consuming process. Also, because of the amount of data 
involved it can tend to be an error-prone process when performed by humans, leading to 
uncertainty and inaccuracies, thus, to inadequate decisions. 
For all of these reasons, there is a need for tools that automate all of these processes, which 
can provide an adequate accuracy for the decision making at urban level to be able to cover 
all of the abovementioned stages. However, in the energy field, while there are a great 
amount of tools for dynamic simulation at building level (requiring a high amount of input 
data), there are not many tools to simulate at urban level energy related aspects. In this 
sense, some examples of projects tackling these problems will be presented in Section 5, 
and will be contrasted with what the ENERGIS platform can provide. 
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In general terms, and bearing in mind the stages described above, the ENERGIS platform, 
(being an online platform that maps the energy demand in cities and regions at different 
scales) is oriented to supporting the decision making at Stage 1 and Stage 2. 

5. ENERGIS objective and main differences with other approaches in the energy
planning field

The ENERGIS platform main objective is to provide an easy to use energy decision support 
tool to map energy demand at urban and regional level calculated through validated 
methods. To this end, public data is collected, analysed and processed; the energy demand 
building by building is automatically calculated using a validated Energy Performance 
Certificate tool; and all of the information mapped in friendly web maps, making use of the 
functionalities provided by Geographic Information Systems. Therefore, the three main pillars 
in the development of the platform are: 

1. To make use of publicly available repositories: all of the data deployed within the
platform are publicly available and approved by official authorities. The main data
source is the Spanish Cadaster [20], which provides information on the geometry of
buildings and semantic data on them, such as the year of construction or the number
of heights.

2. To implement a calculation method based on validated Energy Performance
Certificate tools: to this end, the four validated tools at national level in Spain were
analysed and one of them (CE3X) chosen as the base for the energy demand
estimations displayed in the platform. The objective was to automatically create the
input files and run the process to obtain the output results.

3. To exploit Geographic Information Systems possibilities: a great amount of
synergies can come from linking GIS with planning because of the nature of both
disciplines. The ENERGIS platform will therefore display a coloured map at three
scales where analysis widgets will be added in order to classify the content displayed
in the screen.

Some of these objectives are sought in projects sharing a similar approach to that of 
ENERGIS. Below, two of them are listed, as well as the main differences with the ENERGIS 
platform explained. 

1. Estimated total annual building energy consumption at the Block and Lot level
for NYC [12]: Developed by the Sustainable Engineering Lab, this project aims at
analysing the dynamics of final energy consumption in the city of New York. To this
aim, the final heating, cooling, DHW and electricity energy consumption in the built
environment are estimated, based on data at district level on the energy use, natural
gas, diesel and vapour consumption of 2009 and it was combined with information
coming from MapPLUTO, a geographical database of the Urban Planning
Department in NYC. The results are then displayed following a colour code through a
web map, providing two levels of aggregation: at block and at lot level. The
information is complemented with a pop-up that appears when clicking on a block or
lot. However, this map only covers the city of New York, where the calculations have
been estimated, without offering the capability to replicate this methodology in other
cities.

2. Energie label atlas [14]: The objective of the Energie Label Atlas is to represent the
estimated Energy Labels of buildings in Holland. This project was carried out with the
aim of covering almost all residential buildings in the country and of offering citizens
the possibility to obtain an accurate EPC of their dwelling. This would require
performing additional calculations over the estimated value proposed in the map, but
at a lower cost than usual. The estimated values shown have been calculated using
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reference buildings and assigning a label to each of them, which implied the study of 
a number of building typologies that was representative enough of the residential 
sector in the Netherlands. In addition, real Energy Labels coming from real EPCs 
were also mapped and the comparison among both results enabled. This results in 
some cases in high discrepancies between both results. The visualization capabilities 
are similar to those of the NYC case; however, the whole country was covered 
providing the estimated results at block level, regardless of the visualization scale. 
The information is also complemented by a widget, which serves to detail information 
at dwelling level, if real EPC information is available. 

The projects described above represent interesting approaches to the energy planning 
problem, by providing basic information on the energy status of a city (in the case of NYC) or 
of a country (in the case of the Netherlands). However, it is worth highlighting the main 
differences to the ENERGIS platform, which are related to the calculation methodology, 
automatization of the process and the scale tackled. 
The calculation methodology is considered highly relevant in order to provide accurate 
results. Therefore, instead of deploying estimated approaches in order to calculate 
consumption (as in the NYC case) the ENERGIS project is constrained to the estimation of 
the energy demand. This is due to the fact that there is no source of public information that 
can provide data on the energy systems, rendering it inaccurate to assume the existence of a 
determined energy system. The approach used in NYC to calculate consumption, that is, 
assigning an energy system according to the typology of the building would be highly 
beneficial if applied within ENERGIS and would improve the quality of the platform. However, 
since there is no available database where these systems are described in Spain, no 
reliability can be assumed from this process. Moreover, the calculation is focused on the 
automation of validated tools to generate EPCs in Spain. This fact ensures a determined 
level of precision to the results obtained, opposed to the abovementioned approaches. 
With respect to the scale considered, aggregation possibilities are granted as in the case of 
the NYC map, but the unit of measure used to estimate the demand is the block, as in both 
showcased projects. Nevertheless, the scope to which the ENERGIS platform can be applied 
is the same as in the Netherlands case: at country level, since the main source of data is the 
Spanish Cadastre [20] which covers the whole country. 
 
6. Components of the ENERGIS platform 
The ENERGIS platform, in order to achieve its objectives, deals with three main aspects: (1) 
information processing and treatment; (2) estimation of the energy demand and (3) the 
storage, mapping and visualisation of the data (3). The platform scheme can be seen below: 

 
Figure 1: Scheme of the ENERGIS platform 
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6.1 INFORMATION PROCESSING AND TREATMENT 
One of the main requirements of the platform is the use of open public data from official 
sources to be deployed in the estimation of the energy demand, which should be retrieved in 
an automated manner. These data are collected from different sources and they must be 
transformed to meet the input requirements of the estimation engine. Therefore, after being 
gathered, these data should be processed and transformed.  
There are three main types of data required by the platform: (1) geometry data on buildings, 
(2) climate zones and (3) building thermal properties, which are explained below.
For the geometry data on buildings the key data source is the Spanish cadastre. The 
cadastre, for each building, provides geometrical information (in a GML file) and general 
semantic information that will be used in order to identify and to characterize the building. 
More specifically, the information obtained from the cadastre to be used within the platform is 
the geographical information of the building, i.e. the footprint of the building, and also 
important information as the number of the building floors above ground, and below ground, 
the year of the construction, current use of the building and the address of the building. 
Additionally, apart from these data that can be directly used, there is other data that needs to 
be inferred according to certain established hypotheses. This is the case of some building 
envelope elements, such as windows or thermal bridges, whose dimensions were estimated 
according to each building’s dimensions [20]. 
The geometry information automatically collected from the cadastre in GML files is 
processed to offer the energy demand estimation engine the information as is required. The 
main processes are on the one hand the generation of the information for the different 
envelope elements of the building, with their dimensions and the orientation, and on the other 
hand the production of shadows patterns with the information of the façades of neighbouring 
buildings and the implementation of calculation methods to obtain how this façades influence 
the direct incidence of the sun. 
For climate-related data, the National Code for Building Construction [21] in Spain was 
queried, since it establishes reference climate zones according to the province or town 
(static) and their height above sea level, having different climate data each zone. 
In the case of the building thermal properties, no information was directly found through 
public data sources so the National Building Code was consulted. Based on several studies 
a Catalogue of building elements and materials was generated. This catalogue of building 
elements is used by the different EPC tools in order to assign default thermal property values 
to walls (external and internal), roofs, floors, windows, etc. The ENERGIS platform is able to 
use this catalogue in order to consider different building characteristics, where according to 
the type of element, the year of construction and the climatic zone, some thermal 
characteristics and other parameters are assigned in the same way that the EPC tools use 
this catalogue of building elements. 
All this aforementioned information is encapsulated in one only file per building, in .json 
format, that will be used directly in the next process. 
6.2 ESTIMATION OF THE ENERGY DEMAND 
In this process the energy demand of each building of interest is estimated. As it has been 
commented the estimation engine is based in one of the EPC calculation tools recognized by 
the Spanish government for the energy certification of existing buildings. In the case of Spain 
four validated tools are available to the public free of charge: Herramienta Unificada Líder-
Calener (HULC), CE3, CE3X and CERMA. The tool selected as basis of the estimation 
engine should enable the introduction of an adequate amount of data that can be fed by the 
public data sources identified. 
For this aim the study of the abovementioned tools was performed, choosing in the end 
CE3X because of it being easy to use and because of having data requirements that can be 
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easily covered with information coming from public sources. Moreover, CE3X files are the 
reference in terms of data model at national level (the data model proposed at national level 
to represent information related to EPCs follows the same structure as the output of CE3X). 
Additionally, the accuracy behind the results provided in the calculations of the tools was also 
tested prior to the selection of the EPC calculation tool. 
The basic operation of the engine consists of the automatic creation of the .cex format file by 
processing the .json file created in the previous step and, after that, the automatic execution 
of the CE3X tool and the exportation of the results in .xml format, among which are the 
energy demands of the building: cooling, heating and global energy demand. 
The process was validated, first at building block level, then at district scale and, finally, 
citywide, in order to improve the engine and thus achieve more accurate results, which were 
more in line with the actual demand values of the buildings. 
 

6.3 MAPPING AND VISUALISATION 
The output information of the ENERGIS tool is stored in a geodatabase, which is structured 
in three tables: one table for buildings, one for blocks (groups of buildings) and one for 
cadastral zones (neighbourhood). These three scales come inherent in the project, since 
they are the ones provided by the Spanish Cadastre’s online services and data. These three 
scales are not arbitrarily defined in the cadaster, but are common definitions set in the 
INSPIRE Directive (which deals with the harmonization of geodata) and which is followed 
and implemented in the data offered and the services provided by the Spanish Cadastre. 
Thus, the ENERGIS data is provided at these three different scales: the building demand 
information is directly calculated with the estimation engine, while for the demand in the 
blocks and the cadastral zones aggregation operations have been carried out in order to 
calculate the demand values. In order to geo-reference and be able to map this information, 
the geographical information retrieved in the first step will be also used. 
These stored data is shown to the public through the ENERGIS online platform. The data will 
be presented as is reflected in the Figure 2, with the geo-referenced values and with a 
recognisable colour code that corresponds to the Energy Label scale used in Energy 
Performance Certificates. 

 

Figure 2: ENERGIS web platform 
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Moreover, some widgets providing more information on all the data displayed in the screen 
are shown in the figure in the column on the right. Using these widgets the user will be able 
to filter the information displayed on the screen by building type, demand label and year of 
construction, among others. In addition, the user will be able to move among the different 
scales by scrolling in the map or by using the shortcuts displayed on the top left corner of the 
screen. Also, there are three different base maps available for the user: openstreetmap, 
aerial view (ortophotography) and stamen dark (simplified black and white map, as shown in 
the figure). 
In addition, an online web portal with further information of the platform (information about 
EPCs in the ENERGIS platform, instructions on how to use the tool, etc.) has been 
implemented in the following link: http://api.voxel3d.es/examples/ENERGIS/portal/. 

7. Lessons learned
During the design and the development of the ENERGIS tool, the difficulties faced and the 
lessons learned were mainly related to two aspects: from the point of view of the platform 
development and from the point of view of energy planning and the implementation of Energy 
Directives. 
With respect to the difficulties and lessons learned with respect to the tool development, 
the first problem faced was the absence or inaccuracies of the input data. The information 
provided for the cadastre was not homogeneously defined at regional and local level. Due to 
this heterogeneity of the information and also to the peculiarity of the different structures of 
the buildings, more cases than those foreseen a priori had to be taken into account. In 
addition all the data needed, such as, were not available in the cadastre so some hypothesis 
(for example dimensions of openings and lengths of thermal bridges) had to be set. 
Other important challenge was tackling scalability and moving from the calculation of the 
energy demand of one building or district (set of buildings) to a city or regional level. The high 
increment of files and processing time was experienced in this proof of concept, but should 
be addressed in the future by means of high performance computing, big data technologies 
or parallel processing. 
In a more general context, from the point of view of energy planning it must be stated that 
in order for holistic and integrated approaches in the field of urban planning to succeed, 
based on multidisciplinary collaboration (for instance, urban planning per se and energy 
planning) it has been detected that it is of the utmost importance to share a common 
language, a common data model, and it is highly beneficial to rely on a standard. This fact 
has manifested in two steps in the platform development: (1) when analysing the input data 
coming from cadastre and (2) when analysing the inputs required for the EPC calculation 
tools. Standards and harmonisation efforts, such as the INSIPIRE Directive [11] (which aims 
at harmonising geolocation data) can prove highly effective in achieving common definitions 
which allow for the understanding across different fields and the ability to contrast results and 
methodologies: if inputs are defined and obtained in the same manner, then calculation 
methodologies, energy actions or policies can be aligned and contrasted. 
Finally, and more focused on the applicability of the platform within energy planning process, 
the use of the ENERGIS platform can lead to a reduction of time and uncertainties. By 
automating processes or rules to analyse our real – life conditions, the efforts required in 
planning can be devoted to finding better solutions to the problems at hand. Therefore, not 
only saving money and resources, but also being able to implement more adequate 
measures and design better refurbishment strategies. 

747



Hernández Moral, Gema, et.al ENERGIS: Energy Demand Mapping 54th ISOCARP Congress 2018  

 
 

8. Conclusions and future work 
The ENERGIS platform combines existing public data, validated calculated methodologies 
and GIS capabilities to offer a complete and powerful product to support energy planning. 
The process to define, design and develop the platform has followed several stages, which 
involved the analysis of data coming from public sources, working with EPC tools, the 
validation of results at all stages and working with GIS in order to explore its full potential. 
Difficulties in this process involved mainly the work with public sources of data, in particular 
the Spanish Cadastre. The main problem was the lack of a standardised approach in the 
definition of geometric data. This fact would be solved with an adequate implementation of 
the INSPIRE Directive, which would guarantee homogeneous information of the buildings. 
The platform provides users energy planning capabilities which will aid in the decision-
making process when generating energy plans, by providing with maps showing the energy 
demand of cities and urban settings. It will reduce uncertainties and provide a knowledge 
base upon which to ground decisions. 
Stages 1 (development of the enforcing norm) and 2 (development of energy actions) [as 
explained in Section 4] within the energy planning process are covered by the platform. 
Future work related with this platform includes: (1) enhancing the displayed data (providing 
consumption estimation), (2) performing calculations at dwelling level, (3) offering new 
functionalities, such as capacity to introduce improvement measures and (4) offering 
functionalities to monitor the results obtained with the energy actions and evaluate their 
adequacy (stage 4). The future work scope can be seen in the figure below: 
 

 
Figure 3: ENERGIS platform: current vs future scope 

All in all, by supporting energy planning, the adequate allocation of resources will be fostered 
to comply with energy directives’ objectives and thus, energy retrofitting interventions will be 
boosted. As a consequence, the energy consumption of buildings will be reduced, resulting 
in lower emission rates, which will finally contribute in the fight against climate change, 
advocated by the United Nations with the signature of the Paris agreement. 
The achievement of these crucial energy goals should be contemplated within general urban 
planning processes in order to implement holistic and integrated approaches. Only with these 
efforts, cities, in their constant expansion and growth, will be regarded not as a major source 
of problems that impede the maintenance of Earth’s natural environmental balance and thus 
as main contributors for unhealthy environments; but as sustainable opportunities for growth 
and development. 
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1. Introduction  

Climate change is a fact. So is the necessity to limit global green house gas emissions. Thus, 
195 statesi have signed the Paris agreement and committed themselves to holding the 
increase in the global average temperature to well below 2°C above pre-industrial levels and 
pursuing efforts to limit the temperature increase to 1.5°C above pre-industrial levels. All 
member states of the European Union have signed and ratified the Paris Agreement and are 
therefore bound to its aim. In order to achieve the long-term temperature goal set out in the 
agreement parties have to aim to reach global peaking of greenhouse gas emissions as soon 
as possible and to undertake rapid reductions thereafter in accordance with best available 
science, so as to achieve a balance between anthropogenic emissions by sources and 
removals by sinks of greenhouse gases in the second half of this century. So far the facts, in 
reality many states still find it difficult to effectively cut their emissions in green house gases. 
At least in Europe, all states agree in principle to the goal of reducing CO2 emissions but 
when it comes to deciding about new infrastructure measures or factories there seem to be 
very often arguments why these cases are necessary for development and thus more 
important than climate protection. As a result, many states do not meet their obligation under 
international law regarding emission reduction. However, there are raising objections to this 
pattern and civil society, non-governmental organizations, as well as single citizens start 
opposing this behavior and, among other measures, started various lawsuits trying to force 
governments and/or administrative bodies to respect the relevant state’s commitment to 
climate protection under international law.  

This paper elaborates whether “climate protection” could be interpreted as an “overall public 
interest” within the Environmental Impact Assessment. The analysis focuses on a famous 
case in Austria, the enlargement of the Vienna International Airport and the respective court 
rulings but also compares this case with the Urgenda lawsuit in the Netherlands. 

 
2. The case: enlargement of Vienna International Airport 
 
Vienna International Airport is the biggest airport in Austria, with about 25 Mio passengers 
per year and a current growth rate of about 8 percent per year.ii Thus, already in 1998 the 
airport issued its “Masterplan 2015”, which included the decision to build a third runway in 
order to meet future demands. 
 
2.1  Pre-Proceedings 
 
Knowing that the idea to increase flights to and from the airports would lead to massive 
resistance from the local population, the airport managers tried to appease the relevant 
stakeholders by finding common solutions before starting the official administrative 
proceedings. So, in 2000 a mediation process was started aiming at finding a good 
compromise with neighbors and municipalities in question. This biggest mediation process in 
Europe included 50 parties and took 5 years of negotiation. In 2005 a mediation contract was 
signed, deciding on the exact location of the new runway and limiting night flights (between 
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23.30 and 5.30) to a maximum of 3.000 or about half of the former number of night flights in 
order to guarantee night’s rest for neighbors. However, this limitation would only come into 
force fully, if the third runway were built until 2010. As this did not happen, the maximum 
amount of night flights was limited at 4.700, until a final decision on the third runway will be 
taken. 
 
 2.2 Environmental Impact Assessment 
 

After this rather lengthy mediation process, the formal application to issue a permit for a third 
runway was started in 2007. Consequently, the developer prepared an environmental impact 
assessment report, consisting of 32 file foldersiii and submitted it to the relevant authority, the 
Provincial State Government of Lower Austria (Landesregierung Niederösterreich). The 
Environmental Impact Assessment was inter alia based on the Austrian Aviation Activ and of 
course on the Austrian Law on Environmental Impact Assessmentv. The Austrian Aviation 
Act commits that permits for civil airports (which is the category applicable for Vienna 
International Airport) have to be issued, if the projects seem suitable from a technical point of 
view, the developer seems reliable and a secure management of the airport seems 
guaranteed, the developer has sufficient financial means to secure the payment of public 
obligations and there is no contradiction to other public interests (emphasis added). The 
latter clause proved to be the most discussed throughout the whole proceedings. 
Finally, in 2012 the Provincial State Government issued an affirmative permit, but several 
parties, mainly neighbors and citizen’s initiatives appealed against this decision. So, the 
second instance body, the Federal Administrative Court (Bundesverwaltungsgericht) had to 
decide on the case and found that the project could not be permitted, due to its effects on the 
environment.vi 
 
2.3 Findings of the Federal Administrative Courtvii 
When deciding on the eligible legal provisions, the Federal Administrative Court ruled, that 
inter alia the Charter of Fundamental Rights of the European Unionviii was applicable. In 
concreto it referred to Article 37, which states that, “a high level of environmental protection 
and the improvement of the quality of the environment must be integrated into the policies of 
the Union and ensured in accordance with the principle of sustainable development”. The 
Federal Administrative Court also cited the Austrian Federal Constitutional Law on 
comprehensive environmental protection and sustainabilityix, saying “the Republic of Austria 
(Federal State, Provincial States and Municipalities) support comprehensive environmental 
protection”. Furthermore, the Federal Administrative Court quoted the Constitution of the 
Province of Lower Austriax, namely Article 4/2 that rules, “Lower Austria has to provide for 
the maintenance of environment, nature and landscape. Special importance has to be given 
to climate protection.” Of course, also the Aviation Act and the Law on Environmental Impact 
Assessment and other legal provisions were found to be applicable.  
The focus of the Federal Administrative Court’s discussion was the question of the public 
interest. On one hand it found a public interest, stated in the Aviation Act, in having sufficient 
flights at Vienna International Airport and promotion of economical growth including the 
guarantee of existing and creation of future jobs in the region. On the other hand the Federal 
Administrative Court evaluated the potential rise in greenhouse gas emission, as 
counteracting the public interest in reducing greenhouse gas emissions and environmental 
protection. For the latter argument the Federal Administrative Court also referred to Austria’s 
obligation under the Kyoto Protocol to the United Nations Framework Convention on Climate 
Changexi as well as under the Paris Agreementxii and of course also to national regulations 
on climate protection.xiii When contrasting these competing public interests the Federal 
Administrative Court found that climate protection outweighs economic growth, as Austria 
has obligations under international and European law to effectively cut its greenhouse gas 
emissions. As the building of the third runway would lead to an increase in greenhouse gas 
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emissions of approximately two percent of Austria’s total CO2 emissions, and as Austria has 
not managed to significantly reduce its relevant emissions within the last years, another huge 
project counteracting to these obligations under international law could not be approved.  
Furthermore, the Federal Administrative Court stressed the duties under the Austrian Federal 
Constitutional Law on comprehensive environmental protection, to provide a sustainable 
environment for future generations, which would also be contradicted by the project. 
This judicial verdict, rendered in February 2017, was met with applause by the complainants 
of the case, but also by many international and Austrian environmental NGOs, citizens and 
administrative bodies for the protection of the environment.xiv 

However, the developer decided to challenge this verdict and appealed to the Austrian 
Constitutional Court (Verfassungsgerichtshof), arguing for violation of the right of equality 
before the law. The Constitutional Court agreed, accusing the Federal Administrative Court 
of arbitrariness.   

2.4 Findings of the Constitutional Courtxv 
In June 2017 the judges of the Constitutional Court concluded that the Federal Administrative 
Court had applied the Aviation Act in an incomprehensible way, interpreting the law incorrect. 
In concreto it was of the opinion that climate protection was not to be seen as a public 
interest under the Aviation Act and should therefore not be taken into consideration for the 
decision whether to grant a permit. As for the Kyoto Protocol and the Paris Agreement the 
Constitutional Court decided that both could not be applied directly, but only by means of 
implementation into national legislation. It argued further, that international aviation was 
excluded from the Kyoto Protocol and not explicitly mentioned in the Paris Agreement and 
thus was not to be seen under the obligations of national states but the United Nations 
respectively under its specialized agency, the International Civil Aviation Organization 
(ICAO).  
Consequently, the Federal Administrative Court had to revise its decision on basis of the 
Constitutional Court’s opinion and in March 2018 rendered the permit for the erection of the 
third runway on Vienna International Airport. xvi 

3. Discussion of the legal arguments of the two courts
In the following chapter an analyses of the arguments taken by the two courts will be given 
and their content will be discussed. The case was widely debated in Austria, not only within 
the scientific and legal community, but also within society as such. For weeks media kept 
contributing to the topic and still arguments are being exchanged.xvii The latest developments 
being plans by the current government to include the target of “competitive industrial 
location” in the Austrian constitution, as a counter-part to the aim of “comprehensive 
environmental protection”, as well as a new law supporting the industrial location by 
excluding certain “projects of overall public importance” from the necessity of an 
Environmental Impact Assessment. However, most of the discussion did not center on the 
content of the arguments, but rather on the alleged contradiction between environmental 
protection and industrial development and on the issue whether it was within a court’s 
domain to decide about fulfillment of greenhouse gas reduction targets or whether this was to 
be seen as a mostly political decision and should thus be taken by elected bodies.  

3.1.Formal arguments 
First, it should be documented that the Constitutional Court issued a very sever judgment on 
the Federal Administrative Court‘s legal conclusions, defining them as arbitrary and as a 
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violation of the right of equality before the law. Understandably, this caused a lot of 
discussion within the Austrian legal community as well as within society.  
Second, it should be mentioned that within the duration of this special case’s legal procedure 
a major re-organization of Austria’s administrative procedure had been taking place, 
establishing the Federal Administrative Court as responsible second instance body for 
Environmental Impact Assessments. Thus, many stake-holders criticized the Federal 
Administrative Court simply for taking the decision of weighing these two different public 
interests of climate protection and economic development arguing that such decisions should 
be taken only by political, but not by an administrative body. In fact, the Court was absolutely 
acting within its domain. xviii 
 
3.2.Contents of the arguments 
Concerning the Aviation Act: 
A central argument of the Constitutional Court focused on the definition of “public interest”. It 
claimed that the interpretation of this term in question must lie within the interests mentioned 
in the relevant administrative law, in this case the Aviation Act. This act lists some public 
interests, but also includes a broader clause, talking about “other public interests” which must 
not be in contradiction to the issuance of a permit for a civil airport. According to the 
Constitutional Court the Federal Administrative Court was wrong to include climate protection 
within this clause, as it is no interest under the Aviation Act, especially as the original 
Aviation Act was enacted in 1957. This argument seems to be out of the ordinary, as it is 
undeniably a very open clause, which must be interpreted not only within the specific law, but 
also regarding higher-ranking legal provisions, especially regarding the Austrian Constitution. 
As there is an explicit constitutional law about comprehensive environmental protection and 
sustainability (see chapter 2.3), it must be clear that this target provision must be respected 
when interpreting possible “other public interests”. This opinion is confirmed by the fact that 
the Constitutional Court has come to the same conclusion in comparable cases.xix 
If you followed the opinion of the Constitutional Court that only public interests as defined in 
the Aviation Act were to be considered, this would result in the awkward situation that the 
broad definition within the Aviation Act of “other public interest” would not be interpreted 
according to the Austrian Constitution but only within a non-constitutional law, thus revising 
the hierarchy of legal norms.xx 
Also, the new bill of the federal government to include the target of “competitive industrial 
location” in the Austrian constitution seems unnecessary, if only the relevant law and not the 
constitution would serve as the frame for interpretation. Noted should be further, that the 
province of Lower Austria soon after the judgment of the Constitutional Court altered its 
Constitution by including the target of “competitive industrial location”. Again, this does not 
seem necessary, if the aim of climate protection, which had already been stated in its 
Constitution before, should not be used for interpretation.  
As for the argument that international climate protection treaties, as Kyoto and Paris, are not 
directly applicable and thus should not have been taken into consideration by the Federal 
Administrative Court, it must be stressed, that the Federal Administrative Court did not do 
that. It simply included these treaties into its reflection on the importance of climate protection 
as a public interest, which has been done by other high courts in Austria before. xxi 
Another argument can be found in Article 37 Charter of Fundamental Rights of the European 
Union, which states that, “a high level of environmental protection must be integrated and 
ensured with the principle of sustainable development”. This Fundamental Rights catalogue 
is mainly directed towards the bodies of the European Union and member states courts, 
when interpreting cases with connection to European Union Law. One could argue, that 
Environmental Impact Assessment is strongly linked to European Law; however, there is an 
even stronger bond. In 2012 the very same Constitutional Court decided that the Charter of 
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Fundamental Rights has to be included in the legal norms determining the compatibility of 
laws with the Austrian Constitution.xxii How could this be reasonably be limited just because 
the law in question does not explicitly state environmental protection or climate change 
(maybe because it is simply from a time when these issues were not seen as important yet – 
like in the case in question) and “further public interests” mentioned in the law was not 
allowed to include further public interest (like even mentioned in the Constitution and the 
Charter of Fundamental Rights) but only further public interests specially mentioned in the 
respective law.  
As a side note it should be clarified that the Aviation Act does indeed refer to the protection 
of human health. It does so not within the context of permission of airports, but within the 
issue of items dropping from planes, still in a broad interpretation this could be seen as a 
public interest stated by the law and thus as an indicator that the “other public interests” must 
be interpreted including human health, which certainly is affected by climate change.xxiii  

Concerning the Law on Environmental Impact Assessments: 
Surprisingly, neither the Federal Administrative Court nor the Constitutional Court did 
examine the case closer under the protected factors within the Austrian Law on 
Environmental Impact Assessments, although the proceedings for permission of the 
construction of the third runway were within a legal process under exactly this law. Both 
Courts lengthy discussed the possible interpretation of “other public interest” under the 
Aviation Act, but did not refer to the factors protected under the Law on Environmental 
Impact Assessment, without an interconnection to the Aviation Act.  
When taking a closer look at this law, one finds that the aim of Environmental Impact 
Assessments are defined as determining, describing and assessing the direct and indirect 
effects of a project on listed factors.xxiv The factors most important for the case in questions 
are: human health, biodiversity and climate, but also other factors mentioned such as water, 
air and landscape could be affected by climate change. Undeniably, three factors listed in 
first place will be directly as well as indirectly affected climate change. So, as a first result, 
protected factors under the Austrian Law on Environmental Impact Assessment are certainly 
affected by the construction of a third runway at Vienna International Airport, because this 
construction will lead to an intended increase in flights to and from Vienna and thus to a rise 
in CO2 emissions.  
Of course, these protected factors are based on the EU Directive on Environmental Impact 
Assessment,xxv which lists in its Article 3, again among other, human health, biodiversity and 
climate, as the factors on which effects of a project must be assessed.  
Under § 17 of the Austrian Law on Environmental Impact Assessment the competent 
authority needs to make sure that (inter alia) “the pressure caused by emissions is to be kept 
as low as possible on the protected factors. In any case emissions have to be avoided that 
endanger the life or health of human beings, as far as this is not already foreseen within the 
relevant administrative laws to be taken into consideration.” So, even if one would come to 
the decision that “other public interests” of the Aviation Act do not have to be interpreted 
according to the constitutional aim of environmental protection, there would still be this 
paragraph of the Austrian Law on Environmental Impact Assessment to be examined.  
It firstly talks about making sure that emissions posing a danger for protected factors are to 
be kept as low as possible, and then clarifies that in any case emissions endangering life or 
health of human beings have to be completely prevented. As a result, applicability of this 
legal clause can be argued, as climate is listed among the protected factors, which results in 
the obligation to keep emissions harming the climate as low as possible.  
As the predicted emissions, caused by construction of a third runway will amount to 1,8%-2% 
of Austria’s annual total greenhouse gas emissions,xxvi  these are to be classified as 
significant factor within Austria’s CO2 end result.  
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4. The Urgenda climate law suit against The Netherlandsxxvii 
In 2015, campaign group Urgenda (for: urgent agenda) and 886 Dutch citizens sued the 
Dutch government in the Hague District Court for a stronger 2020 national emission target. It 
was the first court case in the world in which citizens tried to force their government before a 
court to increase its efforts against dangerous climate change. 
 
4.1.Formal arguments  
The Urgenda foundation, having its base in the Dutch Research Institute for Transition at 
Erasmus University Rotterdam, challenged the Dutch state to take further action against 
global warming by reducing the greenhouse gas emissions in the Netherlands.  
The Dutch government argued that Urgenda and the citizens claiming were not entitled to 
sue the government because of lack of legal basis. Indeed, the Court did recognize, that 
individuals, such as those who Urgenda was representing, as well as Urgenda itself could 
not directly call on international environmental treaties relevant in the case. However, it 
admitted that international obligations of the state, European Union treaty provisions and 
guidelines could indeed play a role in filling open norms of national law. It also stressed the 
importance of the principle of endangerment and of equity, emphasizing that the needs of 
future generations must be taken into account.  
Also in this case the question arose whether the matter of how much climate protection a 
state is supposed to provide is suited to be decided by non-elected judges. The Dutch Court 
argued that Dutch law doesn’t know an absolute separation of powers, in this case between 
the executive branch and the judicial branch. It reasoned that there was rather a division of 
responsibilities with the goal to achieve a balance between these powers and that judges 
must, independently of any political agenda, restrict themselves to their domain, the 
application of the law. Further, it said, that in the case in question, since the severity of the 
danger increases the legal duty of the government, there were also fewer reasons for such 
restraint by the court.  
 
4.2.Contents of the arguments 
The claimants argued that the Dutch government needed to respect the findings of the 
Intergovernmental Panel on Climate Change (IPCC), a scientific body established by the 
United Nations Environmental Program, but also an intergovernmental organization, having 
195 countries as member states, including the Netherlands.xxviii  According to the IPCC, to 
reach the aim of the Paris agreement to control temperature increases to 2 Degrees Celsius 
above pre-industrial levels, the concentration of greenhouse gas emissions in the 
atmosphere will have to be stabilized at a level of 445-490 ppmv (parts per million by 
volume) CO2 equivalents. Therefore, Annex I countries (including the Netherlands) must 
reduce their emissions by 80-95% compared to 1990.xxix  
Urgenda argued that the Netherlands were a party to the United Nations Framework 
Convention on Climate Change and thus were obliged to reduce greenhouse gas emissions 
to prevent the undesired consequences of climate change. It also reasoned that the 
Netherlands were parties to the Kyoto Protocol as well as to the Paris agreement and 
therefore had to fulfill concrete reduction limits under these international law treaties.  
Urgenda furthermore pointed out that the Dutch constitution reads in its Article 21 “it shall be 
the concern of the authorities to keep the country habitable and to protect and improve the 
environment”.  
Its actual claim centered that the Netherlands to fulfill their duty under international, 
European and national climate protection law, needed to reduce its CO2 emissions by 25% to 
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40%, compared to 1990, by 2020. As the Netherlands after 2010, however, took on a 
reduction target of 20%, which is expected to result in a total reduction of 14%-17% in 2020, 
Urgenda found that the Dutch reduction target was therefore below the standards deemed 
necessary by climate science and international climate policy. So, in principle there was no 
different opinion on the basis decision that CO2 emissions needed to be reduced, but only 
different point of views on the level and/or timeframe of reduction. 
In addition, Urgenda brought also up the international-law “no-harm-principle”, meaning that 
no state has the right to use its territory, to cause significant damage to other states. It also 
elaborated on the fact, that the sooner action preventing further greenhouse gas emissions is 
taken, the cheaper this counter measures are going to be.  

The court followed Urgenda’s arguments and ruled that the Dutch government had a duty of 
care to mitigate as quickly and as much as possible. It agreed that with the current reduction 
level the Netherlands would not meet their reduction targets under international law and 
therefore the proposed reduction of 14%-17% had to be qualified as not sufficient, as the 
state has a duty to protect the living environment. The Court further considered that within 
the mentioned range of 25%-40% a decrease to the lower boundary is the minimum that is in 
principle required. Thus, the Netherlands had to meet a reduction target of at least 25% by 
2020 compared to 1990.  
As for the argument of the Dutch government that the Netherlands were only a small state 
that did not contribute a lot to the total increase in greenhouse gas emissions worldwide, the 
Court ruled that the Netherlands as Annex 1 country under the Paris Agreement should be 
taking a leading role in combating climate change. It focused on the fact, that climate change 
is a global problem and therefore requires global accountability, concluding that even if the 
total of the Dutch emissions is small compared to other countries, this does not affect the 
obligation to take precautionary measures in view of the state’s obligation to exercise care. In 
addition, it found that also due to the undisputable fact that the Dutch per capita emission are 
one of the highest in the world the Netherlands were under a more strict obligation to reduce 
greenhouse gas emissions.  
The argument of the Dutch government that the state would risk to loose competitiveness as 
a business location due to a higher reduction path, was rejected by the court, indication that 
several neighboring states, like the United Kingdom, Denmark and Sweden, had 
implemented stricter national climate policies without indications that this created an 
unleveled playing field for business in those countries.  

5. Comparison of the cases
The cases presented have been the most discussed “climate change suits” at administrative 
levelxxx in Europexxxi , both being pioneers in their field. However, the Austrian case has been 
revised by the Austrian Constitutional Court, and also the Dutch case has been appealed 
meanwhile.  

5.1.Formal arguments  
From a formal point of view there are quite some differences between the cases in question. 
The case in the Netherlands is a suit by a civil-society-body against the government. The 
Austrian case arose within an administrative proceeding that is in the process of a 
permission procedure. To be precise the procedure was an Environmental Impact 
Assessment, which is handled as an own administrative procedure in Austria, deciding about 
all necessary permissions for the relevant project. However, it should be noted that also 
within the Austrian case discussed, but also for many other Environmental Impact 
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Assessments in Austria, NGOs and civic associations did play a vital role in appealing 
against the permission for the construction of the additional the runway.xxxii  
Both countries are highly affected by the effects of global climate change. The Netherlands 
because of its low-lying coastal area and Austria because of its position within the Alps, 
which leads to a higher temperature rise than in countries averagely affected by climate 
change. Obviously, this is an additional motivation for citizens to become active and 
challenge decisions by their governments and/or administrative bodies. 
 
3.2.Contents of the arguments 
Both cases are in a way similar concerning the argumentation of the opponents.  
The dispute between Urgenda and the Dutch government did not concern the need for 
mitigation, but rather the pace, at which the State needed to start reducing greenhouse gas 
emissions. Also, in the Austrian case the amount of greenhouse gas emissions resulting from 
the project can be found within the main arguments of the finding of the Federal 
Administrative Court. So, in fact, it could be interpreted as motivating the state to set further 
action in combating climate change by making clear that with the current efforts being clearly 
not sufficient no further projects leading to significant emissions are licensable.  
Both claimants stressed the importance of international climate protection treaties, mainly 
Kyoto und Paris and the respective states’ obligation under these pacts, knowing that they 
did not provide for subjective rights of individuals. Still, both courts accepted these 
arguments. Also, in both cases a comparison between the agreed climate protection 
measures (mostly greenhouse gas emission reductions) and the actual efforts undertaken by 
the state was made and found that as these did not seem sufficient, more cautious 
approaches needed to be taken.  
Too, the state’s responsibility to ensure that activities within their jurisdiction or control do not 
cause damage to the environment of other states or of areas beyond the limits of national 
jurisdiction were mentioned in both judgments. 
 
6. Findings 
This chapter will draw conclusions, firstly, on the importance of climate protection within 
international and European Law and, as a second step of interpretation, for Environmental 
Impact Assessment procedures in Austria. 
6.1. Increasing importance of climate protection in International and European Law 
International law has for a long time dealt with the issue of environmental protection and 
climate change.xxxiii  From the Rio Framework Convention on Climate Change 1994 to the 
Kyoto Protocol and then the Paris Agreement in 2016 states worldwide have understood the 
necessity to slow down temperature rise caused by climate change. 
The European Union has a strong focus on environmental protection, mentioning this also in 
its founding treaties. Environmental protection as an aim of the European Union can be 
found in Article 3 EU Treaty. Also the Treaty on the Functioning of the European Union has a 
special clause clarifying the objectives of the union policy on the environment. It lists among 
others: preserving, protection and improving the quality of the environment, protecting human 
health and promoting measures at international level to deal with regional or worldwide 
environmental problems and in particular combating climate change. From this follows, that 
climate protection can be marked as having a very high importance within the EU 
environmental protection system, which can also be confirmed by the Union’s active part in 
the international climate protection treaties. The European Union not only is a party to the 
Kyoto and Paris contracts, but also has taken an active and leading part within both 
instruments.  
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Also the Charter of Fundamental Rights of the European Union calls upon the principle of 
sustainability and asks for a high level of environmental protection and the improvement of 
the quality of the environment to be ensured. 

The European Commission has declared energy policy and climate as one of its 10 priorities. 
As a result, the European Union has decided on an overall climate and energy package, to 
ensure that the EU meets its climate and energy targets for the year 2020. One of the three 
key targets is in close connection to the cases in discussion, as it aims at a 20% cut in 
greenhouse gas emissions from 1990 levels until 2020. Further aims are set as follows: By 
2050, the EU should cut greenhouse gas emissions to 80% below 1990 levels. Milestones to 
achieve this are 40% emissions cuts by 2030 and 60% by 2040.xxxiv   

Climate protection has generally been given increasing weight in European legislation, as 
can be seen by the fact, that “climate” has already been defined as protected factor by the 
first Environmental Impact Assessment Directive by the EU in 1985.xxxv  This continued also 
with the latest revision of the Directive in 2014xxxvi , re-defining protected factors that need to 
be protected by Environmental Impact Assessments.xxxvii This Directive made it obligatory 
to take climate change aspects into consideration much more than has been common 
practice hitherto. This is true in particular with regard to risks of accidents or disasters related 
to climate change, cli- mate protection aspects such as greenhouse gas emissions and any 
impacts relevant to adaptation, resulting from the projects in question.xxxviii   

6.2. Environmental Assessment procedures in Austria: could climate protection be 
seen as an “overall public interest”? 
Also in the international level Austria has bound itself to reduce its emission of CO2 
equivalents. It is member state to the Kyoto Protocol as well as to the Paris Agreement and 
of the Intergovernmental Panel on Climate Change. Under Kyoto Austria was obliged to cut 
its greenhouse gas emissions by 8% in comparison to the basis year 1990, but the 
distribution within the “Bubble” formed by the member states of the European Union bound 
Austria to reduce 13%.  
Under the Paris agreement Austria, like all other EU countries, has committed itself to reduce 
its greenhouse gas emissions by 40% until 2030, again in relation to 1990 emissions 
level.xxxix   
Austria is until now not able to apply to its reduction limits. In contrary, during the last year’s 
national greenhouse gas emissions have begun to rise again. In 2016 total greenhouse gas 
emissions have increased at 1,3 % from 1990 levels, the sectors mainly responsible for the 
rise being industry and traffic. A closer look shows, that emissions from sectors not bound by 
the emissions-trading-system increased, in comparison to 2015 by 2,7% in 2017. Taking this 
into account it seems obvious that Austria should react as soon as possible to meet its 
reduction aims as required by European and International law. 
What’s more, Austria, like the Netherlands, is a country highly affected by climate change. 
Because of its geographical position in the middle of Europe close to the Alps, a global 
temperature rise of 2 degrees Celsius would lead to a local temperature increase of 2-3 
times as much in Austria,xl leading to the effect, that Austrian population, fauna and flora, will 
be over proportional affective by climate change. That climate change poses sever danger to 
humans, animals and plants has been proven by various studies and must be considered a 
fact by now.xli As for the argument that climate change can be also tackled by adaption 
measures, it has to be clarified that also the IPCC reported that mitigation is generally better 
than adaption.xlii 
As for the examination whether a project would have significant effects on the climate within 
the Environmental Impact Assessment it should be clarified that climate was from the 
beginning of EU legislation within the protected factors, but has gained significantly 

759



Hiltgartner, Karin Climate Protection and EIA 54th ISOCARP Congress 2018  

 

importance by Directive 2014/52/EU. This directive not only calls upon member states to 
ensure that environmental protection is improved and that in order to ensure a high level of 
the protection and human health, environmental impact assessments should take account of 
the impact of the whole project in question but also stresses that environmental issues like 
climate change have become more important and should therefore also constitute important 
elements in assessment and decision-making processes.xliii  It also states clearly that climate 
change will continue to cause damage to the environment and compromise economic 
development. In the regard the Directive sees it as appropriate to assess the impact of 
projects on climate (for example greenhouse gas emissions) and their vulnerability to climate 
change.xliv  
In fact, this is exactly what the Federal Administrative Court in Austria has done. One of its 
key arguments against the construction of the third runway was, that it would generate a 
significant amount of CO2 emissions and was thus not licensable.  
By acting like it did the Federal Administrative Court acted also in accordance with principle 
of sustainability, as proclaimed in the Austrian Federal Constitution, calling for decisions 
which should take into consideration not only needs of present, but also of future 
generations.  
As debated in chapter 3.2., also the Austrian Constitutional Law on comprehensive 
environmental protection and sustainability must be taken as a means to interpret open 
definitions in laws on a lower hierarchical level, like the term “other public interest” in the 
Aviation Act. Otherwise the whole system of the Austrian legal structure would be absurd. 
This opinion is also confirmed by the fact that meanwhile the Province of Lower Austria has 
added a constitutional clause about the importance of being a competitive industrial location 
to the provincial constitution and the Federal Austrian government has issued a bill aiming at 
including a similar provision in the Austrian Federal Constitution. If the constitutions (on 
federal as well as provincial levels) were not to be seen as scale for interpretation of unclear 
legal formulations, these efforts would not have been undertaken.  
As for the arguments that if certain projects were not to be permitted in a specific country, 
then other countries would welcome the projects and greenhouse gas emissions would still 
be generated, but only in another state, two things need to be clarified. Firstly, every country 
is responsible for its own emissions in the first place and it can hardly be seen as evident, 
that other countries would willingly ignore their reduction targets and take on all rejected 
projects from their neighboring states. Secondly, according to the general “no-harm-principle” 
under international law countries must refrain from supporting projects within their territory, 
which would lead to negative effects in other countries. So also from this point of view, 
projects including vast amounts of emissions should not be permitted.  
Also, the dispute on the issue of competitiveness of the industrial location seems not to be 
too relevant in Europe. On a formal basis one can also argue with the no-harm-principle. On 
a more practical approach it can be stressed, that all member states of the European Union 
have agreed to reduce their emissions according to the EU road map and are thus in 
comparable situations. 
In total, there seem to be many arguments that due to recent developments, climate change 
has to take a special role in general politics, the more within Environmental Impact 
Assessments. Also in view of intergenerational fairness it should hence be considered as an 
“overall public interest” within Environmental Impact Assessment procedures, at least in 
countries that are highly affected by climate change, according to the “no-harm-principle” by 
all countries.  
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RQ� VXVWDLQDELOLW\� WUDQVLWLRQV� DQG�$FWRU�1HWZRUN� 7KHRU\� �$17�� WR� H[SORUH� WKLV� WHFKQRORJ\� GULYHQ�
WUDQVLWLRQ� DQG� LWV� DGRSWLRQ� LQ� XUEDQ� SODQQLQJ� DQG� GHYHORSPHQW��0/3� GHVFULEHV� WUDQVLWLRQ� DV� D�
SURFHVV�RI�FKDQJH�RI�WKH�VRFLR�WHFKQLFDO�UHJLPH��UHVXOWLQJ�IURP�D�FRPELQDWLRQ�RI�H[WHUQDO�SUHVVXUH�
�WKH�ODQGVFDSH��DQG�LQWHUQDO�SUHVVXUH�E\�LQQRYDWLRQ��QLFKHV���$17�GHVFULEHV�WKH�UHODWLRQV�EHWZHHQ�
KXPDQ� DQG� QRQ�KXPDQ� HQWLWLHV� �DFWDQWV�� LQ� WKH� SURFHVV� RI� �GH�VWDELOL]LQJ� RI� WKH� UHJLPH�� 7KH�
FLUFXPVWDQFHV�RI�FRQILJXUDWLRQ�DQG�UHFRQILJXUDWLRQ�RI�DFWDQWV��LQFOXGLQJ�KRUWLFXOWXUDO�WHFKQRORJLHV��
SROLF\�GRFXPHQWV��ODQG�XVH�SODQV��VSDWLDO�GHYHORSPHQW�SODQV�DQG�GHFLVLRQ�PDNHUV��ZHUH�VWXGLHG�
$PVWHUGDP� DQG� 6KDQJKDL� ZHUH� XVHG� DV� FDVH� VWXGLHV�� $� FRPSDUDWLYH� DSSURDFK� ZDV� XVHG� WR�
DQDO\VH�WKH�UROH�DQG�UHODWLRQV�RI�WKH�YDULRXV�DFWDQWV�WKDW�ZHUH�LQYROYHG�LQ�WKH�GHYHORSPHQW�DQG�
DGRSWLRQ�RI�XUEDQ�KLJK�WHFK�KRUWLFXOWXUH�WHFKQRORJLHV�LQ�ERWK�FLWLHV��6WXG\LQJ�WKH�LPSOHPHQWDWLRQ�RI�
VLPLODU�WHFKQRORJLHV�LQ�WKH�GLIIHUHQW�VRFLR�SROLWLFDO�FRQWH[W�RI�ERWK�FLWLHV�DOORZHG�WR�LGHQWLI\�WKH�ORVVHV�
DQG�JDLQV�LQ�WKH�SURFHVV�RI�WUDQVLWLRQ�DQG�LGHQWLI\�UHFRPPHQGDWLRQV�IRU�SROLF\PDNHUV��LQGXVWU\�DQG�
RWKHU�DFWRUV� LQWHUHVWHG� LQ�EULQJLQJ�DERXW�FKDQJH��7KH�GDWD�ZHUH�FROOHFWHG� WKRXJK�REVHUYDWLRQDO�
UHVHDUFK�� GRFXPHQW� DQDO\VLV� DQG� LQWHUYLHZV�� 7KH� UHVXOWV� VKRZ� WKDW� LQ� 6KDQJKDL�� WKH� &KLQD�
$FDGHP\�RI�$JULFXOWXUDO�6FLHQFH�ZDV�D�IRFDO�DFWDQW�WKDW�XVHG�D�WRS�GRZQ�SROLF\�LPSOHPHQWDWLRQ�
DSSURDFK�WR�SXQFWXDOL]H�WKH�XUEDQ�KLJK�WHFK�KRUWLFXOWXUH�SUDFWLFHV�LQWR�WKH�VRFLR�WHFKQLFDO�UHJLPH��
,Q�$PVWHUGDP��WKH�7RS�&RQVRUWLXP�IRU�.QRZOHGJH�DQG�,QQRYDWLRQ��7.,��ZDV�WKH�IRFDO�DFWDQW�DQG�
REOLJDWRU\� SDVVDJH� SRLQW�� +RZHYHU�� 7.,� IRFXVHG� RQ� SULYDWH� SXEOLF� SDUWQHUVKLS� DQG� SURPRWLQJ�
ERWWRP�XS�SROLF\�LPSOHPHQWDWLRQ�DSSURDFKHV�WR�QHJRWLDWH�DQG�GHILQH�WKH�LGHQWLW\�RI�JRYHUQPHQW��
EXVLQHVV��NQRZOHGJH�LQVWLWXWHV��LQQRYDWLRQV�DQG�VSDWLDO�GHYHORSPHQW�SODQV �
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&RQVWUXFWLRQ�RI�*UHHQ�,QIUDVWUXFWXUH�%DVHG�RQ�:DWHU�(FRORJLFDO�
6HFXULW\�3DWWHUQ��$�FDVH�VWXG\�RI�6RQJWDR�5LYHU�&DWFKPHQW�LQ�
*XL]KRX�3URYLQFH��&KLQD 

�&RQVWUXFWLRQ�RI�*UHHQ�,QIUDVWUXFWXUH�%DVHG�RQ�:DWHU�(FRORJLFDO�6HFXULW\�3DWWHUQ���
$�FDVH�VWXG\�RI�6RQJWDR�5LYHU�&DWFKPHQW�LQ�*XL]KRX�3URYLQFH��&KLQD��

�
6RQJ�/,8��6RQJ�<DR�+8$,��+RQJ�7LQJ�3DQ��7RQJML�8QLYHUVLW\��&KLQD�

�
Abstract:�&KLQD
V�UDSLG�XUEDQL]DWLRQ�DQG�FOLPDWH�FKDQJH�KDYH�OHG�WR�LQFUHDVLQJO\�VHYHUH�ZDWHU�
HFRORJLFDO� VHFXULW\� SUREOHPV�� 7KH� HYDOXDWLRQ� DQG� FRQVWUXFWLRQ� RI� ZDWHU� HFRORJLFDO� VHFXULW\�
SDWWHUQ� LV� DQ� HIIHFWLYH� ZD\� WR� GHDO� ZLWK� ZDWHU� UHVRXUFHV�PDQDJHPHQW�� ZDWHU� HQYLURQPHQW�
SURWHFWLRQ� DQG�ZDWHU� GLVDVWHU� SUHYHQWLRQ�� *UHHQ� LQIUDVWUXFWXUH� VWUDWHJ\� LV� FRQVLGHUHG� DV� D�
VXVWDLQDEOH� ODQG� XVH� SODQQLQJ� HPSKDVLV� RQ� UDLQZDWHU�PDQDJHPHQW�� 7KH�PHWKRG� RI� ZDWHU�
HFRORJLFDO� VHFXULW\� SDWWHUQ� VKRZV�JRRG�DSSOLFDELOLW\� WR� WKH�FRQVWUXFWLRQ�DQG�RSWLPL]DWLRQ�RI�
JUHHQ�LQIUDVWUXFWXUH��7KH�VWXG\�DUHD�LV�6RQJWDR�ULYHU�FDWFKPHQW�ORFDWHG�LQ�VRXWKZHVW�RI�&KLQD��
ZKLFK� LV� IDFHG� ZLWK� WKH� SUREOHPV� LQFOXGLQJ� ZDWHU� UHVRXUFHV� VKRUWDJH�� ZDWHU� TXDOLW\�
GHWHULRUDWLRQ�DQG�IUHTXHQW�RFFXUUHQFH�RI�IORRGV��%DVHG�RQ�*,6�RYHUOD\�PHWKRG�DQG�3UHVVXUH�
6WDWH�5HVSRQVH� IUDPHZRUN�� WKH� SDSHU� FRQGXFWV� FRPSUHKHQVLYH� ZDWHU� HFRORJLFDO� VHFXULW\�
SDWWHUQ� DVVHVVPHQW� IURP� WKUHH� FXUUHQW� SUREOHPV� RI� ZDWHU� UHVRXUFHV� VHFXULW\�� ZDWHU�
HQYLURQPHQW�VHFXULW\�DQG�ZDWHU�GLVDVWHU�ULVNV��7KHQ��JUHHQ� LQIUDVWUXFWXUH�KXEV�ZHUH�IXUWKHU�
LGHQWLILHG� DQG� SULRULWL]HG� WKURXJK� ODQGVFDSH� FRQQHFWLYLW\� LQGH[� DQG� ULYHU� FRUULGRUV� ZHUH�
FODVVLILHG�DQG�RSWLPL]HG�RQ�WKH�EDVLV�RI�WKH�FRPSRVLWH�ZDWHU�HFRORJLFDO�VHFXULW\�SDWWHUQ��)LQDOO\��
WKH�VWXG\�GUDZV�VHYHUDO�FRQFOXVLRQV������7KH�ZDWHU�HFRORJLFDO�VHFXULW\�HYDOXDWLRQ�LQGH[�V\VWHP�
HVWDEOLVKHG� E\� 365� IUDPHZRUN� SURYLGHV� D� EDVLV� IRU� WKH� FRQVWUXFWLRQ� RI� UHJLRQDO� JUHHQ�
LQIUDVWUXFWXUH�� ���� *UHHQ� LQIUDVWUXFWXUH� QHWZRUN� RI� LQWHUFRQQHFWHG� KXEV� DQG� FRUULGRUV� FDQ�
DFKLHYH�WKH�DLPV�RI�ZDWHU�UHVRXUFH�FRQVHUYDWLRQ�DQG�XWLOL]DWLRQ��UXQRII�SROOXWLRQ�SURFHVV�FRQWURO�
DQG�IORRGV�UHVLOLHQFH�UHJXODWLRQ���
Keywords: *UHHQ�,QIUDVWUXFWXUH�&RQVWUXFWLRQ��:DWHU�(FRORJLFDO�6HFXULW\�3DWWHUQ��6RQJWDR�
5LYHU�&DWFKPHQW�
�
1. Introduction 
5DSLG�XUEDQL]DWLRQ�DQG�FOLPDWH�FKDQJH� LQ�&KLQD�KDYH�H[HUWHG�D�SURIRXQG� LPSDFW�RQ�ZDWHU�
HFRORJLFDO� VHFXULW\�� :DWHU� SUREOHPV� VXFK� DV� ZDWHU� UHVRXUFHV� VKRUWDJH�� ZDWHU� TXDOLW\�
GHWHULRUDWLRQ�DQG�IUHTXHQW�RFFXUUHQFH�RI�IORRGV�LQGLFDWH�WKDW�LW�LV�DQ�XUJHQW�FKDOOHQJH�WR�HQVXUH�
ZDWHU�VHFXULW\�9|U|VPDUW\�HW�DO�����������
7KH�HYDOXDWLRQ�DQG�FRQVWUXFWLRQ�RI�ZDWHU�HFRORJLFDO�VHFXULW\�SDWWHUQ�SURYLGH�DQ�HIIHFWLYH�ZD\�
WR�DGGUHVV�WKH�UHJLRQDO�ZDWHU�VHFXULW\�SUREOHPV��:DWHU�HFRORJLFDO�VHFXULW\�SDWWHUQ�LV�WKH�ODQG�
XVH� VSDWLDO� SDWWHUQ� EDVHG� RQ� WKH� JRDO� RI� UHJLRQDO� ZDWHU� VHFXULW\�/LQ� HW� DO��� ������� 7KH�
FRQVWUXFWLRQ� RI� ZDWHU� VHFXULW\� SDWWHUQ� UHIHUV� WR� WKH� RSWLPL]DWLRQ� RI� ODQG� XVH� DQG� VSDWLDO�
FRQILJXUDWLRQ�RI� ODQGVFDSH�HOHPHQWV�WKDW�SOD\�D�FULWLFDO�UROH�LQ�PDLQWDLQ�DQG�SURWHFW�UHJLRQDO�
ZDWHU�VHFXULW\�<X��������3HQJ�HW�DO����������5HDVRQDEOH�HYDOXDWLRQ�RI�UHJLRQDO�ZDWHU�VHFXULW\�
FDQ�JXDUDQWHH�DGHTXDWH�ZDWHU�VXSSO\��UHGXFH�ZDWHU�SROOXWLRQ�DQG�PLQLPL]H�IORRGV�ULVNV��ZKLFK�
HQKDQFHV�WKH�UHVLOLHQFH�DQG�VXVWDLQDELOLW\�RI�UHJLRQDO�ZDWHU�HFRV\VWHPV�*RQJ����������
0DQ\� VWXGLHV� LOOXVWUDWH� WKH� JUHHQ� LQIUDVWUXFWXUH� LV� FORVHO\� UHODWHG� WR� VXVWDLQDEOH� ZDWHU�
PDQDJHPHQW�(OOLV��������(YHUHWW�HW�DO���������6D\JLQ�DQG�8OXVR\����������6ROYLQJ�VWRUP�ZDWHU�
SUREOHPV� DQG� LPSURYLQJ� ZDWHU� F\FOH� KDV� EHFRPH� D� SULPDU\� JRDO� RI� JUHHQ� LQIUDVWUXFWXUH�
SODQQLQJ��5HVHDUFK�VKRZ�WKDW�JUHHQ�DUHDV�KDYH�UHGXFHG�VWRUP�ZDWHU�UXQRII�XS�WR������GXULQJ�
QRUPDO� SUHFLSLWDWLRQ� \HDUV� DQG� ������� GXULQJ� KLJK� SUHFLSLWDWLRQ� \HDUV�%DNHU� DQG�'RQHX[��
�������7KH�OLQNDJH�EHWZHHQ�JUHHQ�LQIUDVWUXFWXUH�DQG�ZDWHU�HFRORJLFDO�VHFXULW\�DUH�HVWDEOLVKHG�
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GXH� WR� WKH� VDPH� DLP� RI� PDLQWDLQ� ZDWHU� HFRORJLFDO� VHFXULW\�� %XW� IHZHU� OLWHUDWXUH� IRFXV� RQ�
FRQVWUXFWLRQ�RI�JUHHQ�LQIUDVWUXFWXUH�EDVHG�RQ�HFRORJLFDO�VHFXULW\�SDWWHUQ��
7KLV�SDSHU�DLPV� WR�HYDOXDWH� WKH�ZDWHU�RULHQWHG�HFRORJLFDO� VHFXULW\�SDWWHUQV� WR�JXLGH�JUHHQ�
LQIUDVWUXFWXUH� SODQQLQJ� LQ� 6RQJWDR� 5LYHU� &DWFKPHQW� E\� *,6� VSDWLDO� DQDO\VLV� PHWKRGV��
6SHFLILFDOO\��WKH�PDLQ�REMHFWLYHV�RI�WKLV�VWXG\�DUH�WR�����HVWDEOLVK�ZDWHU�HFRORJLFDO�VHFXULW\�LQGH[�
V\VWHP� EDVHG� RQ� 365� IUDPHZRUN� IURP� WKUHH� DVSHFWV� RI� ZDWHU� UHVRXUFHV� VHFXULW\�� ZDWHU�
HQYLURQPHQW� VHFXULW\� DQG� ZDWHU� GLVDVWHU� ULVN� WR� FRQVWUXFW� D� FRPSUHKHQVLYH� ZDWHU� VHFXULW\�
SDWWHUQ�� ��� IXUWKHU� LGHQWLI\�� SULRULWL]H� DQG� RSWLPL]H� WKH� KXEV� DQG� FRUULGRUV� EDVHG� RQ� WKH�
FRPSRVLWH�ZDWHU�HFRORJLFDO�VHFXULW\�SDWWHUQ�WKURXJK�ODQGVFDSH�FRQQHFWLYLW\�LQGH[�WR�EXLOG�WKH�
LQWHUFRQQHFWHG�JUHHQ�LQIUDVWUXFWXUH�QHWZRUN���
�
2. Study Area and Data Sources 
2.1 Study Area 
7KH�6RQJWDR�5LYHU�&DWFKPHQW��ZLWK�DQ�DUHD�RI������VTXDUH�NLORPHWHUV��LV�ORFDWHG�LQ�6RQJWDR�
0LDR�$XWRQRPRXV�&RXQW\�RI�7RQJUHQ�&LW\�LQ�WKH�QRUWKHDVW�RI�*XL]KRX�3URYLQFH��)LJXUH�����,W�
KDV�D�KLJKHU�HOHYDWLRQ�RQ�WKH�VLGHV�RI�WKH�HDVW��WKH�ZHVW�DQG�WKH�QRUWK��EXW�D�ORZHU�WHUUDLQ�LQ�
WKH�PLGGOH��7KH�DYHUDJH�HOHYDWLRQ�RI�WKH�ZKROH�DUHD�LV�DERXW�����PHWHUV��7KH�6RQJWDR�5LYHU�
&DWFKPHQW�LV�D�W\SLFDO�VXEWURSLFDO�PRQVRRQ�FOLPDWH�ZKHUH�VXPPHU�LV�KRW�DQG�UDLQ\�ZKLOH�ZLQWHU�
LV�FROG�DQG�GU\��7KH�DYHUDJH�DQQXDO�WHPSHUDWXUH�LV�������&�DQG�DYHUDJH�DQQXDO�SUHFLSLWDWLRQ�
LV����������PP��ZKLFK�PRVWO\�RFFXUV�IURP�-XQH�WR�6HSWHPEHU��7KH�LPEDODQFH�GLVWULEXWLRQ�RI�
SUHFLSLWDWLRQ�RIWHQ�UHVXOWV�LQ�WKH�IUHTXHQW�RFFXUUHQFH�RI�GURXJKW�DQG�IORRGV��3HRSOH�OLYLQJ�WKHUH�
DUH�PDLQO\�HQJDJHG� LQ�PDQJDQHVH�PLQLQJ��PDQJDQHVH�SURGXFW�SURFHVVLQJ�DQG�DJULFXOWXUDO�
SODQWLQJ�� $W� SUHVHQW�� 6RQJWDR� ULYHU� FDWFKPHQW� LV� IDFHG� ZLWK� WKH� SUREOHPV� LQFOXGLQJ� ZDWHU�
UHVRXUFHV� VKRUWDJH� VXFK� DV� GHJUDGDWLRQ� RI� ULYHU� QHWZRUN� VWUXFWXUHV� DQG� GLIILFXOW\� RI� ZDWHU�
XWLOL]DWLRQ��ZDWHU�TXDOLW\�GHWHULRUDWLRQ�GXH�WR�SRLQW�VRXUFH�SROOXWLRQ�RI�PDQJDQHVH�PLQHV�DQG�
QRQ�SRLQW�VRXUFH�SROOXWLRQ�RI�DJULFXOWXUDO�FKHPLFDO�IHUWLOL]HUV��DQG�ZDWHU�GLVDVWHU�ULVNV�VXFK�DV�
IUHTXHQW�RFFXUUHQFH�RI�IORRGV��

�
Figure 1: Location and Current Situation of Study Area 

�
2.2 Data Sources 
7KH�GDWD�XVHG�LQ�WKLV�VWXG\�DUH��
����(OHYDWLRQ�GDWD�ZDV�H[WUDFWHG�IURP�*'(0�3URGXFW�ZLWK�D�VSDWLDO�UHVROXWLRQ�RI����P�IURP�WKH�
*HRVSDWLDO�'DWD�&ORXG��KWWS���ZZZ�JVFORXG�FQ����
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����/DQG� XVH� GDWD� ZDV� LQWHUSUHWHG� WKURXJK� /DQGVDW� �� LPDJHV� IURP� 2FWREHU� ��� ������ 7KH�
LPDJHV�ZHUH�FODVVLILHG�LQWR�ILYH�W\SHV�RI�ODQG�XVH�LQFOXGLQJ�IRUHVW�ODQG��JUDVVODQG��IDUPODQG��
ZDWHU�ERG\�DQG�FRQVWUXFWLRQ�ODQG��
����0HWHRURORJLFDO�GDWD�LV�REWDLQHG�IURP�WKH�ORFDO�ZHDWKHU�VWDWLRQ�LQVWDOOHG�QHDU�WKH�VWXG\�DUHD��
�
3. Methodology 
3.1 General Framework 
%DVHG� RQ� *,6�� WKH� SDSHU� FRQGXFWV� UHJLRQDO� ZDWHU� VHFXULW\� SDWWHUQ� HYDOXDWLRQ� IURP� WKUHH�
DVSHFWV�RI�ZDWHU�UHVRXUFHV�VHFXULW\��ZDWHU�HQYLURQPHQW�VHFXULW\�DQG�ZDWHU�GLVDVWHU�ULVNV�DQG�
SXWV� IRUZDUG� WKH� ZDWHU�RULHQWHG� JUHHQ� LQIUDVWUXFWXUH� FRQVWUXFWLRQ� VWUDWHJLHV�� 7KH� GHWDLOHG�
FRQVWUXFWLRQ�VWHSV�DUH�DV�IROORZ��)LJXUH����
�

�
Figure 2: General Framework 

�
3.2 Water Ecological Security Evaluation 
:DWHU�HFRORJLFDO�VHFXULW\�HYDOXDWLRQ�LV�D�SURFHVV�RI�PDSSLQJ�WKH�ZDWHU�HFRORJLFDO�SUREOHPV�WR�
LGHQWLI\�DQG�SULRULWL]H�WKH�HFRORJLFDOO\�VHQVLWLYH�DUHDV�RU�HFRORJLFDOO\�VLJQLILFDQW�DUHDV��$UHDV�
ZLWK�KLJKHU�VHQVLWLYLW\�WHQG�WR�EH�KLJKHU�VLJQLILFDQFH�EXW� ORZHU�VHFXULW\��ZKLFK�DUH�SHFXOLDUO\�
SURQH� WR� HQYLURQPHQWDO� SUREOHPV� ZKHQ� WKH\� DUH� DIIHFWHG� E\� LQWHQVLYH� KXPDQ� DFWLYLWLHV��
7KURXJK� ZDWHU� HFRORJLFDO� VHFXULW\� HYDOXDWLRQ�� GLIIHUHQW� OHYHOV� RI� VHQVLWLYH� DUHDV� FDQ� EH�
LGHQWLILHG�DQG�ZDWHU�HFRORJLFDO�VHFXULW\�SDWWHUQV�FDQ�EH�FRQVWUXFWHG�WR�SURYLGH�D�VFLHQWLILF�EDVLV�
IRU�SUHYHQWLRQ�DQG�WUHDWPHQW�RI�UHJLRQDO�ZDWHU�VHFXULW\�SUREOHPV��
�
3.2.1 Water Ecological Security Indices Selection  
)DFWRUV�UHODWHG�WR�ZDWHU�HFRORJLFDO�VHFXULW\�DUH�FRPSUHKHQVLYH�DQG�FRPSOH[��LQYROYLQJ�QDWXUDO�
HFRV\VWHP�DQG�VRFLR�HFRQRPLF�V\VWHP��$�V\VWHPDWLF�DQG�ORJLFDO�IUDPHZRUN�LV�QHHGHG�LQ�ZDWHU�
HFRORJLFDO� VHFXULW\� HYDOXDWLRQ�� 3UHVVXUH�6WDWH�5HVSRQVH� �365�� IUDPHZRUN� LV� D� FRQFHSWXDO�
IUDPHZRUN�WR�DQDO\]H�WKH�FDXVH±HIIHFW�UHODWLRQVKLSV�EHWZHHQ�VRFLHW\�DQG�WKH�HQYLURQPHQW�DQG�
WR�VXSSRUW�GHFLVLRQV�LQ�UHVSRQVH�WR�HQYLURQPHQWDO�LVVXHV��,W�FRQVLGHUV�IDFWRUV�RI�SUHVVXUHV��3���
VWDWHV� �6�� DQG� UHVSRQVH� �5��� LQWHJUDWLQJ� WKH� HOHPHQWV� DERXW� QDWXUDO� UHVRXUFHV� DQG� VRFLR�
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HFRQRPLF� GHYHORSPHQW�� ZKLFK� KDV� EHHQ� ZLGHO\� DGRSWHG� LQ� ODQGVFDSH� DVVHVVPHQW� DQG�
HQYLURQPHQWDO�PDQDJHPHQW�=KDQJ�HW�DO���������+XJKH\�HW�DO���������:ROIVOHKQHU�DQG�9DFLN��
��������
%DVHG�RQ�WKH�365�IUDPHZRUN��WKH�SDSHU�HYDOXDWHV�WKH�ZDWHU�HFRORJLFDO�VHFXULW\�LQ�6RQJWDR�
ULYHU� FDWFKPHQW� E\� DQDO\]LQJ� WKUHH� DVSHFWV�� ZDWHU� UHVRXUFHV� VHFXULW\�� ZDWHU� HQYLURQPHQW�
VHFXULW\�DQG�ZDWHU�GLVDVWHU�ULVN��$FFRUGLQJ�WR�WKLV�IUDPHZRUN��WKH�QDWXUDO�UHVRXUFHV�FRQGLWLRQV�
DUH�FKRVHQ�DV�WKH�VWDWH�IDFWRUV�DQG�WKH�ORFDO�VRFLR�HFRQRPLF�FRQGLWLRQV�FDQ�EH�UHJDUGHG�DV�
SUHVVXUH�IDFWRUV�LQIOXHQFLQJ�WKH�GHYHORSPHQW�RI�WKH�FDWFKPHQW���
�����:DWHU�5HVRXUFHV�6HFXULW\�,QGLFHV�
:DWHU� UHVRXUFHV�VHFXULW\� UHIHUV� WR� WKH�VWDWH�RI�HQVXULQJ�D�KHDOWK\�ZDWHU�HFRORJLFDO�F\FOH�RI�
HFRV\VWHP� DQG� PDLQWDLQLQJ� VXVWDLQDEOH� OLYLQJ�� LQGXVWULDO� DQG� DJULFXOWXUDO� ZDWHU� VXSSO\� IRU�
KXPDQ�VRFLHW\��,W�PDLQO\�LQFOXGHV�ZDWHU�VRXUFH�FRQVHUYDWLRQ��VRLO�DQG�ZDWHU�KROGLQJ�DQG�ZDWHU�
V\VWHP�VXSSRUW�DQG�DOORFDWLRQ�FDSDELOLW\��)DFWRUV�LQIOXHQFLQJ�WKHVH�FDSDELOLWLHV�DUH�LQFOXGHG�LQ�
WKH�HYDOXDWLRQ�LQGLFHV��7DEOH�����
�

Table 1 Water Resources Security Indices 
,QGLFHV� 3DUDPHWHUV� ([WUHPHO\�

VHQVLWLYH�
+LJKO\�
VHQVLWLYH�

0RGHUDWHO\�
VHQVLWLYH�

/RZO\�
VHQVLWLYH�

�

6WDWH�,QGLFHV�

'LVWDQFH�IURP�
5LYHUV�

����P� ������P� �������P� $ERYH����P�

(OHYDWLRQ� �������P� �������P� �������P� ��������P�

6RLO�7KLFNQHVV� ����
���FP�

������FP� �����FP� ����FP�

3UHVVXUH�
,QGLFHV�

:DWHU�)DFLOLWLHV� ���� ���� ���� ����

/DQG�8VH� :DWHU�
%RGLHV�

)RUHVW�/DQG��
*UDVVODQG�

)DUPODQG� &RQVWUXFWLRQ�
/DQG�

9DOXH� �� �� �� ��

����:DWHU�(QYLURQPHQW�6HFXULW\�,QGLFHV�
:DWHU� HQYLURQPHQW� VHFXULW\� UHIHUV� WR� WKH� UHGXFWLRQ� RI� SRLQW� VRXUFH� SROOXWLRQ� DQG� QRQ�SRLQW�
VRXUFH�SROOXWLRQ�LQ�WKH�ULYHU�EDVLQ�WR�HQVXUH�ZDWHU�TXDOLW\�VDIHW\��,Q�6RQJWDR�5LYHU�&DWFKPHQW��
WKH� VHQVLWLYLW\� RI� WKH� DUHD� DIIHFWHG� E\� SRLQW� VRXUFH� SROOXWLRQ� LV� PDLQO\� PHDVXUHG� E\� WKH�
PDQJDQHVH�PLQHV�GHQVLW\��+RZHYHU��WKHUH�LV�QR�VSHFLILF�VRXUFH�RI�QRQ�SRLQW�VRXUFH�SROOXWLRQ��
ZKLFK�LV�PDLQO\�GLVFKDUJHG�WKURXJK�WKH�VXUIDFH�UXQRII�LQWR�WKH�QHDUE\�ULYHUV�UDQGRPO\��6XUIDFH�
UXQRII�SURYLGHV�TXLFN�WUDQVSRUW�PHFKDQLVP�IRU�SRWHQWLDO�SROOXWDQWV�EHWZHHQ�WKH�ODQGVFDSH�DQG�
VXUIDFH� ZDWHU� ERGLHV�:DOWHU� HW� DO��� ������� 7KHUHIRUH�� LGHQWLI\LQJ� DUHDV� WKDW� DUH� PRUH�
VXVFHSWLEOH�WR�SURGXFLQJ�VXUIDFH�UXQRII��WKDW�LV�K\GURORJLFDOO\�VHQVLWLYH�DUHDV��+6$¶V���KHOSV�WR�
PLQLPL]H� FRQWDPLQDWLRQ� LQWR� ULYHUV� DQG� PLWLJDWH� ZDWHU� TXDOLW\� ULVN� E\� HIIHFWLYH� PHDVXUHV��
7RSRJUDSKLF�LQGH[��ZLGHO\�DSSOLHG�LQ�K\GURORJLFDO�VWXGLHV�5RXVVHDX�HW�DO���������3DJH�HW�DO���
�������LV�FKRVHQ�WR�LGHQWLI\�K\GURORJLFDOO\�VHQVLWLYH�DUHDV�DQG�WR�HVWLPDWH�UXQRII�GLVWULEXWLRQ�WR�
FRQWURO�WKH�WUDQVSRUW�RI�SROOXWDQWV��,W�LV�JLYHQ�E\�WKH�IROORZLQJ�H[SUHVVLRQ��
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ZKHUH�Ƚ�DUH� WKH� FDWFKPHQW� DUHDV�����ሺߚሻ�LV� WKH� JUDGLHQW��KsD LV� DYHUDJH� VRLO� SHUPHDELOLW\�
UDWH�:RRGV�HW�DO����������
2WKHU� IDFWRUV� LQIOXHQFLQJ� ZDWHU� HQYLURQPHQW� VHFXULW\�� VXFK� DV� SUHFLSLWDWLRQ�� GLVWDQFH� IURP�
ULYHUV��ODQG�XVH��DUH�DOVR�LQFOXGHG�LQ�WKH�HYDOXDWLRQ�LQGLFHV��7DEOH�����
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Table 2 Water Environment Security Indices 

�����:DWHU�'LVDVWHU�5LVN�,QGLFHV��
:DWHU�GLVDVWHU�ULVN�UHIHUV�WR�WKH�SRVVLELOLW\�RI�IORRGV�RFFXUUHQFH��,W�LV�JHQHUDOO\�XQGHUVWRRG�DV�
DQ� LQWHUDFWLRQ� RI� KD]DUG�� H[SRVXUH� DQG� YXOQHUDELOLW\�.DĨPLHUF]DN� DQG� &DYDQ�� ������� 7KH�
KD]DUG�FDQ�EH�GHILQHG�DV�IUHTXHQF\�DQG�VHYHULW\�RI�GDPDJH�DQG�WKUHDWV�WR�SHRSOH��SURSHUW\��
DQG�V\VWHPV��ZKLFK�XVXDOO\�GHSHQGV�RQ�JHRJUDSKLFDO�DQG�PHWHRURORJLFDO�IDFWRUV��$UHDV�ZLWK�
LQWHQVH� UDLQIDOO�� ORZHU� WHUUDLQ�� GHQVH� ULYHU� QHWZRUNV�� DQG� SRRU� VRLO� SHUPHDELOLW\� DUH� PRUH�
VXVFHSWLEOH� WR� IORRGV�� 7KH� H[SRVXUH� LV� FORVHO\� UHODWHG� WR� DOO� VRFLDO�� HFRQRPLF� DQG� QDWXUDO�
HFRV\VWHPV�WKDW�PD\�EH�WKUHDWHQHG�E\�GLVDVWHUV��9XOQHUDELOLW\�FRPSUHKHQVLYHO\�UHIOHFWV�WKH�
H[WHQW� RI� GDPDJH� WR�DOO� SURSHUW\�SUHVHQW� LQ� D�JLYHQ�DUHD�GXH� WR� SRWHQWLDO� ULVN��7KH� IDFWRUV�
LQIOXHQFLQJ�WKH�KD]DUG��H[SRVXUH�DQG�YXOQHUDELOLW\�DUH�OLVWHG�DV�IROORZ��7DEOH�����
�

Table 3 Water Disaster Risk Indices 

,QGLFHV� 3DUDPHWHUV� ([WUHPHO\�
VHQVLWLYH�

+LJKO\�
VHQVLWLYH�

0RGHUDWHO
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�

6WDWH�,QGLFHV�
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)RUHVW�
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9DOXH� �� �� �� ��

,QGLFHV� 3DUDPHWHUV� ([WUHPHO\�
VHQVLWLYH�

+LJKO\�VHQVLWLYH� 0RGHUDWHO\�
VHQVLWLYH�

/RZO\�
VHQVLWLYH�

�

�

6WDWH�
,QGLFHV�

3UHFLSLWDWLRQ� �����
�����PP�

���������PP� ���������PP� �����
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7RSRJUDSKLF�
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(OHYDWLRQ� �������P� �������P� �������P� ����
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9HJHWDWLRQ�
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3UHVVXUH�
,QGLFHV�

3RSXODWLRQ�
'HQVLW\�
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3.2.2 Water Ecological Security Indices Weight determination 
%DVHG�RQ�WKH�WKUHH�ZDWHU�HFRORJLFDO�VHFXULW\�LQGLFHV�PHQWLRQHG�DERYH��WKH�JOREDO�ZHLJKWV�RI�
JURXS� LQGLFHV�DQG� ORFDO�ZHLJKWV�RI� LQGLYLGXDO�SDUDPHWHUV�ZHUH�IXUWKHU�GHWHUPLQHG�XVLQJ�WKH�
$QDO\WLF�+LHUDUFK\�3URFHVV��$+3��DQG�WKH�H[SHUW�VFRULQJ�PHWKRG��:DWHU�HFRORJLFDO�VHFXULW\�
LQGH[� V\VWHP� ZDV� HVWDEOLVKHG� DV� IROORZV�� �7DEOH� ���� 0XOWLSOH� HYDOXDWLRQ� LQGLFHV� FDQ� EH�
FRPELQHG�WKURXJK�*,6�RYHUOD\�PHWKRG�WR�PDS�GLIIHUHQW�ZDWHU�HFRORJLFDO�VHFXULW\�OHYHOV��
�

Table 4 Water Ecological Security Index System 
2EMHFW� *URXS�,QGLFHV� *OREDO�

:HLJKW�
3UHVVXUH�6WDWH�
,QGLFHV�

3DUDPHWHUV� *OREDO�
:HLJKW�

�

�

�

�

�

�

�

:DWHU�
HFRORJLFDO�
VHFXULW\��

:DWHU�
5HVRXUFHV�
6HFXULW\�

���� 6WDWH�,QGLFHV� 'LVWDQFH�IURP�
5LYHUV�

�������

(OHYDWLRQ� �������

6RLO�7KLFNQHVV� �������

3UHVVXUH�,QGLFHV� :DWHU�)DFLOLWLHV� �������

/DQG�8VH� �������

:DWHU�
(QYLURQPHQW�
6HFXULW\�

���� 6WDWH�,QGLFHV� 7RSRJUDSKLF�,QGH[� �������

3UHFLSLWDWLRQ� �������

'LVWDQFH�IURP�
5LYHUV�

�������

3UHVVXUH�,QGLFHV� 0LQH�'HQVLW\� �������

/DQG�8VH� �������

:DWHU�
'LVDVWHU�
3UHYHQWLRQ�

���� 6WDWH�,QGLFHV� 7RSRJUDSKLF�,QGH[� �������

)ORZ�$FFXPXODWLRQ� �������

3UHFLSLWDWLRQ� �������

(OHYDWLRQ� �������

9HJHWDWLRQ�5DWH� �������

3UHVVXUH�,QGLFHV� 3RSXODWLRQ�'HQVLW\� �������

$JULFXOWXUDO�
3URGXFWLRQ�9DOXH�

�������

:DWHU�)DFLOLWLHV� �������

�
3.3 Green Infrastructure Identification and Prioritization Based on Landscape 

Connectivity 
*UHHQ�LQIUDVWUXFWXUH�LV�D�FRPSUHKHQVLYH�QHWZRUN�RI�LQWHUFRQQHFWHG�KXEV�DQG�FRUULGRUV��7KH�
KXEV�DUH�GHILQHG�DV�HFRORJLFDOO\�VLJQLILFDQW�QDWXUDO�DUHDV�WKDW�SURYLGH�DQ�RULJLQ�RU�GHVWLQDWLRQ�
IRU�HFRORJLFDO�SURFHVVHV�PRYLQJ� WR�RU� WKURXJK� LW��&RUULGRUV�DUH� WKH�FRQQHFWLRQV� WKDW� WLH� WKH�
V\VWHP�WRJHWKHU�DQG�HQDEOH�JUHHQ� LQIUDVWUXFWXUH�QHWZRUNV� WR�ZRUN�%HQHGLFW�DQG�0FPDKRQ��
�������&RQQHFWLYLW\�EHWZHHQ�WKHP�LV�D�FULWLFDO�IHDWXUH�WR�PDLQWDLQ�YLWDO�HFRORJLFDO�SURFHVVHV�
DQG� VHUYLFHV�� ,Q� DGGLWLRQ� WR� ZDWHU� HFRORJLFDO� VHFXULW\� HYDOXDWLRQ�� IXUWKHU� LGHQWLILFDWLRQ� DQG�
SULRULWL]DWLRQ�RI�JUHHQ�LQIUDVWUXFWXUH�VSDFH�VKRXOG�EH�EDVHG�RQ�ODQGVFDSH�FRQQHFWLYLW\���
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3.3.1 Identification and Prioritization of Hubs 
3UREDELOLW\�RI�FRQQHFWLYLW\�,QGH[��3&��ZDV�DSSOLHG�LQ�DUHDV�ZLWK�ORZHU�ZDWHU�HFRORJLFDO�VHFXULW\�
OHYHOV�WR�LGHQWLI\�DQG�SULRULWL]H�WKH�KXEV��,W�LV�GHILQHG�DV�WKH�SUREDELOLW\�RI�GLVSHUVDO�IURP�RQH�
SDWFK� WR� DQRWKHU� SDWFK�� ZKLFK� UHIOHFWV� WKH� SRWHQWLDOLW\� DQG� VLJQLILFDQFH� RI� ODQGVFDSH�
FRQQHFWLYLW\��,W�LV�JLYHQ�E\�WKH�IROORZLQJ�H[SUHVVLRQ��

�� ൌ
σ σ ܽ ܽ

ୀଵ

ୀଵ

ଶܣ
�

ZKHUH�ܽDQG� ܽ�DUH�WKH�DUHDV�RI�WKH�SDWFKHV�L�DQG�M��DQGܣ�ଶ�LV�WKH�WRWDO�ODQGVFDSH�DUHD���LV�
GHILQHG�DV�WKH�PD[LPXP�SURGXFW�SUREDELOLW\�RI�DOO�SRVVLEOH�SDWKV�EHWZHHQ�SDWFKHV�L�DQG�M�6DXUD�
DQG�3DVFXDO�+RUWDO���������7KH�KLJKHU�3&�YDOXH�LQGLFDWHV�WKH�EHWWHU� ODQGVFDSH�FRQQHFWLYLW\�
DQG�PRUH�GRPLQDQW�UROH� LQ�KXEV���3UREDELOLW\�RI�FRQQHFWLYLW\�,QGH[��3&��ZDV�FDOFXODWHG�DQG�
FODVVLILHG�WKURXJK�&RQHIRU�6HQVLQRGH�����DPRQJ�WKH�DUHDV�ZLWK�ORZHU�ZDWHU�HFRORJLFDO�VHFXULW\�
OHYHOV��
4. Results 
4.1 Water Ecological Security Pattern 
4.1.1 Individual Water Ecological Security Pattern 
����:DWHU�5HVRXUFHV�6HFXULW\�3DWWHUQ�
)LJ����VKRZV�WKH�VHFXULW\�OHYHOV�DQG�HYDOXDWLRQ�YDOXHV�IRU�WKH�ZDWHU�UHVRXUFHV�VHFXULW\�RI�WKH�
6RQJWDR�FDWFKPHQW��UDQJLQJ�IURP�KLJKHU�VHFXULW\�WR�ORZHU�VHFXULW\�������������7KH�KLJKHU�YDOXH�
LQGLFDWHV�WKH�KLJKHU�VHQVLWLYLW\�DQG�WKH�ORZHU�VHFXULW\�RI�ZDWHU�UHVRXUFHV��$UHDV�ZLWK� ORZHVW�
ZDWHU�UHVRXUFHV�VHFXULW\�DUH�PDLQO\�ORFDWHG�FORVH�WR�UHVHUYRLUV��WKH�ULYHU�VRXUFHV�DQG�GHQVH�
ULYHU�QHWZRUN�LQ�WKH�QRUWK�DQG�LQ�WKH�PLGGOH�RI�6RQJWDR�5LYHU�&DWFKPHQW��ZKLFK�FRYHUV�������
RI�WRWDO�DUHD�ZLWK������NPϡ��,Q�WKH�IXWXUH�SODQQLQJ��LW�LV�QHFHVVDU\�WR�HQKDQFH�WKH�SURWHFWLRQ�RI�
ZDWHU�VRXUFH�DQG�EXLOG�VXLWDEOH�EXIIHU�]RQH�WR�HQVXUH�WKH�VDIHW\�RI�ZDWHU�UHVRXUFHV��,Q�DGGLWLRQ��
ZDWHU� IDFLOLWLHV� VXFK� DV� UHVHUYRLUV� VKRXOG� EH� LPSURYHG� RU� HQODUJHG� WR� VDWLVI\� WKH� QHHGV� RI�
UDLQZDWHU�VXVWDLQDEOH�XWLOL]DWLRQ��
����:DWHU�(QYLURQPHQW�6HFXULW\�3DWWHUQ�
)LJ����VKRZV�WKH�VHFXULW\�OHYHOV�DQG�HYDOXDWLRQ�YDOXHV�IRU�WKH�ZDWHU�HQYLURQPHQW�VHFXULW\�RI�
WKH�6RQJWDR�FDWFKPHQW��UDQJLQJ�IURP�KLJKHU�VHFXULW\�WR�ORZHU�VHFXULW\�������������5HJLRQV�RI�
KLJK�PLQHV�GHQVLW\�WHQG�WR�VXIIHU�IURP�SRLQW�VRXUFH�SROOXWLRQ�ZKLOH�IDUPODQG�DQG�FRQVWUXFWLRQ�
ODQG�DUH�RI�KLJKO\�ULVN�WR�QRQ�SRLQW�VRXUFH�SROOXWLRQ��+\GURORJLFDOO\�VHQVLWLYH�DUHDV�ZLWK�ORZHU�
WHUUDLQ�DUH�SURQH�WR�JHQHUDWLQJ�DQG�WUDQVSRUWLQJ�UXQRII�SROOXWLRQ�WR�ZDWHU�ERGLHV��7KHVH�DUHDV�
DUH�LQ�ORZHVW�ZDWHU�HQYLURQPHQW�VHFXULW\�OHYHOV��ZKLFK�DUH�PDLQO\�GLVWULEXWHG�LQ�WKH�VRXWKHDVW�
RI�6RQJWDR�5LYHU��DFFRXQWLQJ�IRU�������RI�WRWDO�DUHD�ZLWK�������NPϡ��+LJK�VHFXULW\�OHYHO�DQG�
PHGLXP�VHFXULW\� OHYHO� OLH� LQ� IRUHVW� ODQG�DQG�JUDVVODQG��ZKLFK�RFFXS\� WKH�PRVW� DUHD�RI� WKH�
FDWFKPHQW��,Q�WKH�IXWXUH�SODQQLQJ��LW�LV�HVVHQWLDO�WR�FRQWURO�WKH�LPSDFW�RI�KXPDQ�DFWLYLWLHV�RQ�WKH�
ZDWHU�VRXUFH�DQG�PD[LPL]H�WKH�UROH�RI�JUHHQ�VSDFH�LQ�FRQWDPLQDQWV�LQWHUFHSWLRQ�DQG�UHGXFWLRQ��
����:DWHU�'LVDVWHU�5LVN�3DWWHUQ�
)LJ����VKRZV�WKH�VHFXULW\�OHYHOV�DQG�HYDOXDWLRQ�YDOXHV�IRU�WKH�ZDWHU�GLVDVWHU�ULVN�RI�WKH�6RQJWDR�
FDWFKPHQW�� UDQJLQJ� IURP� KLJKHU� VHFXULW\� WR� ORZHU� VHFXULW\� ������������� $UHDV� ZLWK� KLJKHU�
FRQVWUXFWLRQ�LQWHQVLW\�� ORZHU�WHUUDLQ�DQG�ORZHU�YHJHWDWLRQ�FRYHUDJH�LQ�WKH�EDVLQ�KDYH�KLJKHU�
IORRG� ULVN�� PRVW� RI� ZKLFK� DUH� FRQFHQWUDWHG� LQ� WKH� ULYHU� YDOOH\V�� ,W� FRYHUV� ������ RI� WRWDO�
FDWFKPHQW�DUHD�ZLWK������NPϡ��0RVW�RI�VHQVLWLYH�DQG�ORZ�VHQVLWLYH�DUHDV�DUH�PDLQO\�ORFDWHG�
LQ�IRUHVW�ODQG�DQG�JUDVVODQG��
�
4.1.2 Composite Water Ecological Security Pattern 
7KURXJK�*,6�RYHUOD\�RI�WKUHH�SDWWHUQV�E\�LQGLYLGXDO�ZHLJKW��FRPSRVLWH�ZDWHU�HFRORJLFDO�VHFXULW\�
SDWWHUQ�FDQ�EH�FRQVWUXFWHG� �)LJXUH�����$UHDV�ZLWK� ORZHU�ZDWHU�HFRORJLFDO� VHFXULW\� OHYHO�DUH�
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PDLQO\�GLVWULEXWHG�FORVH�WR�WKH�PDLQ�VWUHDP�RI�6RQJWDR�5LYHU��ZKLFK�DUH�WKH�WRS�SULRULW\�DUHDV�
IRU�SURWHFWLRQ���

�
Figure 3: Individual and Composite Water Ecological Security Pattern Results 

�
4.2 Green Infrastructure Construction 
4.2.1 Hubs 
3UREDELOLW\� RI� FRQQHFWLYLW\� ,QGH[� �3&�� ZDV� FDOFXODWHG� DQG� FODVVLILHG� WKURXJK� &RQHIRU�
6HQVLQRGH����� LQWR� WKUHH�FDWHJRULHV��3&�����ǃ� ����İ3&İ���ǃ3&!�����ZKLFK� UHSUHVHQW�
WKH�H[WUHPHO\�LPSRUWDQW�KXEV�ZLWK�EHVW�FRQQHFWLYLW\��LPSRUWDQW�KXEV�ZLWK�JRRG�FRQQHFWLYLW\�DQG��
VOLJKWO\�LPSRUWDQW�KXEV�ZLWK�PRGHUDWH�FRQQHFWLYLW\��$OO�WKUHH�FDWHJRULHV�ZHUH�LQFOXGHG�LQ�WKH�
JUHHQ�LQIUDVWUXFWXUH�KXEV��)LJXUH������
4.2.2 River Corridors 
%DVHG�RQ�WKH�FRPSRVLWH�ZDWHU�HFRORJLFDO�VHFXULW\�SDWWHUQ��WKH�ULYHU�FRUULGRUV�DUH�FODVVLILHG�LQWR�
WKUHH�OHYHOV�RI�SURWHFWLRQ�DQG�RSWLPL]DWLRQ��)LJXUH�����7KH�ILUVW�OHYHO�RI�ULYHUV�UHIHUV�WR�WKH�PDLQ�
VWUHDP�RI�6RQJWDR�ULYHU�V\VWHP�ZLWK�WKH�SXUSRVH�RI�GHFUHDVLQJ�WKH�IORRGV�ULVN��,W�LV�QHFHVVDU\�
WR�DGG�DGGLWLRQDO�ZHWODQGV��UHVHUYRLUV�DQG�GHWHQWLRQ�SRQGV�WR�OLQN�ZLWK�PDLQ�VWUHDP�WR�EXLOG�
EOXH�DQG�JUHHQ�IORRG�SDVVDJHV��7KH�VHFRQG�OHYHO�RI�ULYHUV�DUH�WKH�EUDQFKHV�RI�PDLQ�VWUHDP�LQ�
WKH�ZKROH� FDWFKPHQW��ZKRVH� IXQFWLRQ� LV� WR� SUHYHQW� FRQWDPLQDQWV� IURP�GLVFKDUJLQJ� LQWR� WKH�
ULYHUV��6RPH�EXIIHU� ]RQHV�RI� GLIIHUHQW�ZLGWK� FDQ�EH� GHOLPLWHG� DFFRUGLQJ� WR� ORFDO� HFRORJLFDO�
VLWXDWLRQ��7KH�WKLUG�OHYHO�RI�ULYHUV�DUH�WKH�SRWHQWLDO�UXQRIIV�GHWHUPLQHG�E\��WRSRJUDSKLF�DQG�VRLO�
GDWD��ZKLFK�FDQ�FROOHFW�WKH�VWRUP�ZDWHU�DQG�FRQQHFW�ZLWK�WKH�EUDQFKHV�WR�IDFLOLWDWH�WKH�VWRUDJH�
DQG�XVDJH�RI�ZDWHU�UHVRXUFHV���
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Figure 4: Green Infrastructure Construction Results 

�
5. Discussion  
5.1 Methodological Advantages 
%DVHG�RQ�WKH�XQGHUVWDQGLQJ�RI�FXUUHQW�ZDWHU�VHFXULW\�SUREOHPV��WKH�UHVHDUFK�H[SDQGHG�WKH�
WUDGLWLRQDO� FRQFHSW� RI� ZDWHU� VHFXULW\� SDWWHUQ� E\� DQDO\]LQJ� WKH� FDXVH±HIIHFW� UHODWLRQVKLSV�
EHWZHHQ�KXPDQ�VRFLHW\�DQG�HQYLURQPHQW�DQG� LQFOXGLQJ� WKH�VRFLR�HFRQRPLF�GLPHQVLRQ� LQWR�
365�LQGLFHV�V\VWHP���,Q�DGGLWLRQ��FRQVLGHULQJ�WKH�SURFHVV�RI�ZDWHU�HFRORJLFDO�F\FOH�DQG�WKH�
W\SLFDO� DWWULEXWHV� RI� JUHHQ� LQIUDVWUXFWXUH�� WKH� UHVHDUFK� PDGH� IXUWKHU� LGHQWLILFDWLRQ� DQG�
SULRULWL]DWLRQ� RI� KXEV� DFFRUGLQJ� WR� WKH� SUREDELOLW\� RI� FRQQHFWLYLW\� LQGH[� WR� SURGXFH� D� PRUH�
SUHFLVH�RXWFRPH����
5.2 Limitations and future research direction 
,Q�WKH�SURFHVV�RI�LQGLFHV�ZHLJKW�GHWHUPLQDWLRQ��DOWKRXJK�H[SHUW�VFRULQJ�PHWKRG�LV�IHDVLEOH��LW�
FRXOGQ¶W� IXOO\� UHIOHFW� WKH� LQIOXHQFH� GHJUHH� RI� HDFK� LQGH[� RQ� ZDWHU� VHFXULW\� SUREOHPV�� 7KH�
HYDOXDWLRQ�UHVXOWV�QHHG�WR�EH�FRQWLQXRXVO\�LPSURYHG�LQ�DFFXUDF\��$V�JUHHQ�LQIUDVWUXFWXUH�LV�D�
PXOWLIXQFWLRQDO�ODQG�XVH�SODQQLQJ�PHWKRG��IXWXUH�VWXGLHV�PD\�LQYROYH�PXOWL�REMHFWLYH�RULHQWDWHG�
HYDOXDWLRQ�SURFHVV��
6. Conclusion 
7DNLQJ�6RQJWDR�5LYHU�&DWFKPHQW�DV�D�VWXG\�DUHD�� WKLV�VWXG\� LGHQWLILHG�WKH�ZDWHU�HFRORJLFDO�
VHFXULW\�SDWWHUQV�EDVHG�RQ�WKH�365�IUDPHZRUN�IURP�WKUHH�DVSHFWV�RI�ZDWHU�UHVRXUFHV�VHFXULW\��
ZDWHU�HQYLURQPHQW�VHFXULW\�DQG�ZDWHU�GLVDVWHU�ULVN��7KHQ��RQ�WKH�EDVLV�RI�WKH�FRPSRVLWH�SDWWHUQ��
ZH� DSSOLHG� WKH� IXUWKHU� SULRULWL]DWLRQ� RI� JUHHQ� LQIUDVWUXFWXUH� VSDFH� WKURXJK� ODQGVFDSH�
FRQQHFWLYLW\� LQGH[�� 7KH� KXEV� ZHUH� JUDGHG� LQWR� WKUHH� FDWHJRULHV� RI� H[WUHPHO\� LPSRUWDQW��
LPSRUWDQW�DQG�VOLJKWO\�LPSRUWDQW��7KH�ULYHU�FRUULGRUV�ZHUH�DOVR�FODVVLILHG�LQWR�WKUHH�FDWHJRULHV�
RI�PDLQ�VWUHDPV��EUDQFKHV�DQG�SRWHQWLDO�UXQRIIV��7KH�LQWHUFRQQHFWHG�JUHHQ�LQIUDVWUXFWXUH�ZDV�
FRQVWUXFWHG� FRPELQLQJ� WKH� KXEV� DQG� FRUULGRUV�� 7KH� FRQVWUXFWLRQ� RI� JUHHQ� LQIUDVWUXFWXUH� LV�
FRQGXFLYH�WR�KHDOWK\�ZDWHU�F\FOH�DQG�FDQ�IDFLOLWDWH�DGHTXDWH�ZDWHU�UHVRXUFHV�VXSSO\��ZDWHU�
SROOXWLRQ�UHGXFWLRQ�DQG�IORRGV�ULVNV�UHVLOLHQW�UHJXODWLRQ���
�
�
�
�
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Cool Planner: place-based adaptation solutions for South African settlements 

Moderators: IVKOVIC, Milena (Vice President ISOCARP and Director Blok74 Rotterdam); NlEL, 
Lena (Urban and landscape designer, Deltares, Delft) 
 

ABSTRACT: 

 
Cities are facing new types of challenges, because of the effects of climate change and 
densification in cities. The Sendai Framework, Sustainable development goals and The New 
Urban Agenda are trying to address these challenges for cities. Cities have to become inclusive, 
climateproof and economic hubs. Hence, the city is approached as an urban ecosystem instead 
of a blue print that exists of different layers and flows. Only a truly resilient and inclusive city could 
be achieved if one understands the functioning of this system. This shift of planning and design 
also asks a new type of urban planner and designer. But what is exactly this new role of urban 
planning and design to achieve these climate-proof cities in line with these frameworks?  
The aim of this session is to explore furthermore what is the role of urban planning and design 
within global resilience frameworks. As a preparation of this session, ISOCARP Dutch National 
Delegation will hold an experts workshop in July 2018. The focus of the session will be on the 
importance water as the resilience factor. During the workshop, the special water envoy of the 
Netherlands will discuss the role of planners and designers within these resilience frameworks 
together with the Dutch ISOCARP members and other Dutch planning societies. Design offices, 
municipalities, knowledge institutes and consultants will participate in this discussion.  

Consequently, this session proposal is divided in two parts. In the first part, the results from 
discussions amongst the Dutch part of ISOCARP will be presented by a Dutch delegate. In the 
second part, an international panel of experts on urban resilience will reflect and discuss the role 
of urban planning and design for the design of resilient cities according to global frameworks. The 
aim is to come up with several statements that both the panel and the public can reflect on. To 
conclude, this session is a platform within the ISOCARP conference where both experts and 
planning professionals can discuss the role of urban planning and design within global resilience 
frameworks. To keep this discussion on-going is necessary to ensure the design of truly resilient 
cities in the future. 

775



“Heat!” – testing design approaches to mitigate excessive heat 
exposure for vulnerable populations in Toronto apartment 

buildings 
*HRUJH�7KRPDV�.$3(/26�

3URIHVVRU��'HSDUWPHQW�RI�$UFKLWHFWXUDO�6FLHQFH��
5\HUVRQ�8QLYHUVLW\��7RURQWR��2QWDULR��&DQDGD�

�
Synopsis 
�
$V�FOLPDWH�FKDQJHV��H[FHVVLYH�VXPPHU�KHDW�ZLOO�LPSDFW�7RURQWRQLDQV��HVSHFLDOO\�UHVLGHQWV�
LQ�ROGHU��KLJK�ULVH�EXLOGLQJV��7RURQWR�3XEOLF�+HDOWK�SURSRVHV�RXWGRRU�FRROLQJ�FHQWUHV�DV�D�
VWUDWHJ\�IRU�KHDW�PLWLJDWLRQ��7R�DVVLVW�PXQLFLSDO�SROLF\�GHYHORSPHQW��UHVHDUFKHUV�
GRFXPHQWHG�LVVXHV�RQ�ILOP��VWXGHQWV�GHVLJQHG�FRROLQJ�FHQWUH�SURWRW\SHV��DQG�FRPPXQLW\�
PHPEHUV�SURYLGHG�IHHGEDFN�RQ�GHVLJQ�SURSRVDOV��
�
From Toronto Public Health, 2012 … 
³7RURQWR�FDQ�H[SHFW�DQ�DOPRVW�ILYH�IROG�LQFUHDVH�LQ�WKUHH�GD\�KHDW�ZDYHV�DQG�DQ�LQFUHDVHG�ULVN�RI�
PRUH�VHYHUH�RU�SURORQJHG�KHDW�HYHQWV�E\�������DV�D�UHVXOW�RI�FOLPDWH�FKDQJH��,W�LV�HVWLPDWHG�WKDW�
FXUUHQW�KHDW�FRQGLWLRQV�FRQWULEXWH�WR�DQ�DYHUDJH�RI�����SUHPDWXUH�GHDWKV�SHU�\HDU�LQ�7RURQWR��
$YHUDJH�DQQXDO�KHDW�UHODWHG�GHDWKV�FRXOG�GRXEOH�E\������DQG�WULSOH�E\������´�
�7RURQWR�(QYLURQPHQW�2IILFH���������
   
From CBC Radio, August 2016 … 
Interviewer��³<RX�GLG�PHQWLRQ�WKH�IDFW�WKDW�WKH�IHGHUDO�JRYHUQPHQW�LV�GHYHORSLQJ�D�QDWLRQDO�KRXVLQJ�
VWUDWHJ\�WR�ORRN�DW�DIIRUGDEOH�KRXVLQJ��+RZ�VSHFLILFDOO\�ZRXOG�\RX�OLNH�WR�VHH�WHQDQWV
�FRROLQJ�QHHGV�
DGGUHVVHG�LQ�WKDW�VWUDWHJ\"�
Tracy Heffernan��³:HOO��,�WKLQN�DV�VRRQ�DV�\RX�WDON�DERXW�WKH�ULJKW�WR�DGHTXDWH�KRXVLQJ��\RX
UH�WDONLQJ�
DERXW�WKH�ULJKW�WR�OLYH�LQ�KRXVLQJ�WKDW�LV�KDELWDEOH��,I�SHRSOH�DUH�G\LQJ��RU�WKHLU�KHDOWK�LV�EHLQJ�
FRPSURPLVHG��WKLV�LV�QRW�KDELWDEOH�KRXVLQJ��
�5RE\Q�%UHVQDKDQ��µ$LU�&RQGLWLRQLQJ�DV�D�KXPDQ�ULJKW"¶�The Current, &%&�5DGLR�2QH�����$XJXVW�
�������
 
1. Introduction: Toronto’s high-rise landscape in the face of climate change 
�
7RURQWR¶V�SRVW�ZDU�ODQGVFDSH�FKDQJHG�GUDPDWLFDOO\�ZLWK�WKH�FRQVWUXFWLRQ�RI�PRGHUQ�KLJK�
ULVH�UHVLGHQWLDO�DSDUWPHQW�WRZHUV�DFURVV�WKH�FLW\�LQ�WKH�SHULRG�IURP�WKH�HDUO\�����V�LQWR�WKH�
����V��$V�D�FRQVHTXHQFH��7RURQWR�FRQWDLQV�WKH�VHFRQG�KLJKHVW�QXPEHU�RI�KLJK�ULVHV�LQ�
1RUWK�$PHULFD��GHILQHG�DV�D�EXLOGLQJ�RI����VWRULHV�DQG�KLJKHU����6WHZDUW�������0DQ\�RI�WKHVH�
WRZHUV�DUH�IRXQG�LQ�7RURQWR¶V�LQQHU�VXEXUEV���+RPH�WR�GLYHUVH�FRPPXQLWLHV��WKHVH�WRZHUV�
DUH�ORFDWHG�LQ�QHLJKERXUKRRGV�WKDW�VKRZ�WUHQGV�WRZDUGV�LQFUHDVHG�SRYHUW\��LVRODWLRQ��ODFN�RI�
HFRQRPLF�RSSRUWXQLW\��VRFLDO�QHHG�DQG�KHDOWK�ULVNV���8QLWHG�:D\�7RURQWR�������0RVW�RI�WKHVH�
WRZHUV�ODFN�FHQWUDOL]HG�FRROLQJ�SODQWV�DQG�GXULQJ�SHULRGV�RI�H[WUHPH�KHDW�LQ�WKH�VXPPHU��
UHVLGHQWV�H[SHULHQFH�LQRUGLQDWH�GLVFRPIRUW��2XWGRRU�FRROLQJ�FHQWUHV�RIIHU�WKH�SRVVLELOLW\�RI�
SURYLGLQJ�UHVLGHQWV�UHVSLWH�GXULQJ�SHULRGV�RI�H[WUHPH�KHDW��$�UHVHDUFK�SURMHFW�XQGHUWDNHQ�E\�
5\HUVRQ�8QLYHUVLW\�LQ�DVVRFLDWLRQ�ZLWK�7RURQWR�3XEOLF�+HDOWK�H[SORUHG�WKH�SRWHQWLDO�RI�
RXWGRRU�FRROLQJ�WR�DGGUHVV�WKLV�LVVXH��7KLV�SDSHU�SUHVHQWV�ILQGLQJV�DQG�RSSRUWXQLWLHV�DULVLQJ�
IURP�WKLV�UHVHDUFK��
�
2. Context and Background 
 
2.1 Climate change, extreme heat and public health 
�
7KH�:RUOG�+HDOWK�2UJDQLVDWLRQ�HVWLPDWHV�WKDW�WKH�ZDUPLQJ�DQG�SUHFLSLWDWLRQ�WUHQGV�GXH�WR�
DQWKURSRJHQLF�FOLPDWH�FKDQJH�RI�WKH�SDVW���ௗ\HDUV�KDYH�DOUHDG\�FODLPHG�RYHU���������OLYHV�
DQQXDOO\���3DW]�HW�DO��������,Q�WKH�86$��VLQFH�������KHDW�ZDYHV�KDYH�UHVXOWHG�LQ�PRUH�
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ZHDWKHU�UHODWHG�IDWDOLWLHV�DQQXDOO\�WKDQ�DQ\�RWKHU�QDWXUDO�GLVDVWHUV��HVWLPDWHG�DW�����GHDWKV�
SHU�\HDU���8QLWHG�6WDWHV�'HSDUWPHQW�RI�&RPPHUFH��Q�G���+HDW�ZDYH�HIIHFWV�PD\�LQFUHDVH�LQ�
WKH�QHDU�IXWXUH�DV�WKH�UHVXOW�RI�JOREDO�FOLPDWH�FKDQJH���&XEDVFK�HW�DO��������7KHUH�KDV�EHHQ�
DQ�H[WHQVLYH�UHYLHZ�RI�WKH�SRWHQWLDO�KHDOWK�HIIHFWV�RI�FOLPDWH�FKDQJH���+DLQHV�HW�DO���������
3DW]�HW�DO��������3DW]�HW�DO��������0F0LFKDHO�HW�DO��������+DLQHV�HW�DO��������(EL�HW�DO��������
7KH�HIIHFWV�RI�KHDW��LQFOXGH�EHQLJQ�GLVRUGHUV��IDLQWLQJ��VZHDWLQJ�RU�K\SHUYHQWLODWLRQ���PRUH�
DFXWH�UHVSRQVHV��QDXVHD��YRPLWLQJ�RU�ZHDNQHVV��DQG��PRVW�VHULRXV��KHDW�VWURNH��ZKLFK�FDQ�
OHDG�WR�UHQDO�IDLOXUH�DQG�SURIRXQG�SK\VLRORJLF�GHUDQJHPHQWV��ZLWK�D�KLJK�IDWDOLW\�UDWH��
�)UXPNLQ�HW�DO��������5LVN�IDFWRUV�IRU�GHYHORSLQJ�KHDW�VWURNH�RU�G\LQJ�GXULQJ�D�KHDW�ZDYH��
LQFOXGLQJ�EHLQJ�HOGHUO\��KDYLQJ�FHUWDLQ�GLVHDVHV��DQG�OLYLQJ�RQ�XSSHU�IORRUV���.LOERXUQH�HW�DO��
������3RYHUW\�DQG�PLQRULW\�UDFH�RU�HWKQLFLW\�DUH�DOVR�ULVN�PDUNHUV���6HPHQ]D�HW�DO��������
�
:KLOH�KHDW�UHODWHG�PRUWDOLW\�KDV�KLVWRULFDOO\�EHHQ�LPSRUWDQW��LW�UHPDLQV�DQ�XQGHUHVWLPDWHG�
SXEOLF�KHDOWK�SUREOHP���%HUQDUG�DQG�0F*HHKLQ��������S��������3XEOLF�KHDOWK�SUDFWLWLRQHUV�
DGYRFDWH�WKH�QHFHVVLW\�RI�D�SXEOLF�KHDOWK�DSSURDFK�WR�FOLPDWH�FKDQJH��7KH\�DUJXH�WKDW�
SURDFWLYH�PHDVXUHV�QHHG�WR�EH�WDNHQ�WR�DGGUHVV�WKH�LPSDFW�RI�FOLPDWH�FKDQJH�RQ�
KHDOWK��)UXPNLQ�HW�DO��������3ULQFLSDO�FRQFHUQV�LQFOXGH�LOOQHVV�DQG�IDWDOLWLHV�UHODWHG�WR�VHYHUH�
ZHDWKHU�HYHQWV�DQG�KHDW�ZDYHV��DQG�UHTXLUH�ERWK�SULPDU\�DQG�VHFRQGDU\�SUHYHQWLRQ�
PHDVXUHV��0LWLJDWLRQ�DQG�DGDSWDWLRQ�DUH�NH\�WR�WKLV�DSSURDFK��3XEOLF�KHDOWK�SUDFWLWLRQHUV�DUH�
PRELOL]LQJ�FRPPXQLW\�SDUWQHUVKLSV�DQG�DFWLRQV�WR�DGGUHVV�WKLV�LVVXH��GHYHORSLQJ�SROLFLHV�
DQG�SODQV�WR�VXSSRUW�WKHLU�HIIRUWV�DQG�HQJDJLQJ�ZLWK�RWKHU�GLVFLSOLQHV�WR�UHVHDUFK�DQG�
GHYHORS�LQQRYDWLYH�VROXWLRQV�WR�KHDOWK�SUREOHPV�UHODWHG�WR�FOLPDWH�FKDQJH���)UXPNLQ�HW�DO��
������+HDOWK�SURIHVVLRQDOV�DUH�WXUQLQJ�WR�SODQQHUV��XUEDQ�GHVLJQHUV��DUFKLWHFWV�DQG�
ODQGVFDSH�DUFKLWHFWV��ZKR�FDQ�SOD\�D�OHDGLQJ�UROH�LQ�WKLV�PDWWHU���
� �
*UHDWHU�FROODERUDWLRQ�EHWZHHQ�DUFKLWHFW��SODQQHUV�DQG�KHDOWK�SURPRWHUV�ZRXOG�VXSSRUW�WKH�
RYHUDOO�LPSURYHPHQW�RI�WKH�KHDOWK�RI�WKH�SXEOLF�LQ�WKH�IDFH�RI�FOLPDWH�FKDQJH��7KLV�SDSHU�
DGGUHVVHV�WKH�TXHVWLRQ�RI�PLWLJDWLQJ�WKH�LPSDFWV�RI�H[FHVVLYH�KHDW�WKURXJK�DUFKLWHFWXUDO�DQG�
VLWH�SODQQLQJ�PHDVXUHV��DLGHG�E\�SROLFLHV�WKDW�DUH�HPEHGGHG�LQ�ERWK�FRRUGLQDWHG�SODQQLQJ�
DQG�SXEOLF�KHDOWK�LQLWLDWLYHV�LQ�RUGHU�WR�DGDSW�RXU�HQYLURQPHQWV�WR�DQWLFLSDWH�KHDW�VWUHVV�
UHVXOWLQJ�IURP�H[FHVVLYH�KHDW�DQG�ORQJ�GXUDWLRQ�KHDW�ZDYHV��6SHFLILFDOO\��DFWLYLWLHV�LQ�
7RURQWR�SRLQW�WR�ZD\V�LQ�ZKLFK�FROODERUDWLRQ�EHWZHHQ�SXEOLF�KHDOWK�SUDFWLWLRQHUV�DQG�GHVLJQ�
DQG�SODQQLQJ�SURIHVVLRQDOV�FDQ�FOLPDWH�SURRI�XUEDQ�HQYLURQPHQWV��

2.2 The vulnerability of urban landscapes with climate change / the urban heat island 
�
2Q�ZDUP�GD\V��XUEDQ�DUHDV�FDQ�EH���±����&�ZDUPHU�WKDQ�VXUURXQGLQJ�DUHDV��'DUN�VXUIDFHV�
VXFK�DV�SDYHPHQW�DQG�URRIWRSV�WKDW�DEVRUE�KHDW�IURP�VXQOLJKW�DQG�UHUDGLDWH�LW��DQG�WKH�
DEVHQFH�RI�VLJQLILFDQW�DUHDV�RI�YHJHWDWLRQ��HVSHFLDOO\�WUHHV�DQG�JUHHQ�VSDFHV��DUH�FDXVHV�IRU�
WKH�XUEDQ�KHDW�LVODQG��$V�FLWLHV�H[SDQG��WKH�KHDW�LVODQG�LQFUHDVHV�LQ�ERWK�VFDOH�DQG�LQWHQVLW\��
&RQWLQXHG�XUEDQL]DWLRQ�IXUWKHU�DJJUDYDWHV�WKH�KHDW�LVODQG�HIIHFW���)UXPNLQ�������7KH�
VSUDZOLQJ�UHJLRQDO�PHWURSROLV�EHFRPHV�YXOQHUDEOH��ZKHUH�WKH�XUEDQ�KHDW�LVODQG�HIIHFW�FRXOG�
LQWHQVLI\�H[WUHPH�FOLPDWLF�HYHQWV���3DW]�HW�DO��������
�
2.3 Toronto’s Changing Climate  
 
7KH�*UHDWHU�7RURQWR�$UHD��*7$���D�UHJLRQ�HQFRPSDVVLQJ�WKH�&LW\�RI�7RURQWR�DQG�IRXU�
UHJLRQDO�PXQLFLSDOLWLHV�WKDW�VXUURXQG�LW��'XUKDP��+DOWRQ��3HHO�DQG�<RUN���LV�&DQDGD¶V�PRVW�
SRSXORXV�PHWURSROLWDQ�DUHD��:LWK�D�SRSXODWLRQ�RI�����PLOOLRQ��LW�LV�KRPH�WR�����RI�WKH�
&DQDGLDQ�SRSXODWLRQ���6WDWLVWLFV�&DQDGD�������$V�D�UHVXOW�RI�FOLPDWH�FKDQJH��WKH�UHJLRQ�LV�
H[SHULHQFLQJ�DQ�LQFUHDVH�LQ�H[WUHPH�ZHDWKHU�FRQGLWLRQV��,Q�������7RURQWR�VXIIHUHG�WZR�
VHYHUH�ZHDWKHU�HYHQWV�±�D�ZLQWHU�LFH�VWRUP�DQG�D�VXPPHU�IORRG�±�WKDW�JDYH�UHVLGHQWV�D�WDVWH�
RI�ZKDW�FOLPDWH�FKDQJH�ZLOO�EULQJ��7KH�FRVW�ZDV�RYHU��&$'����ELOOLRQ��WKH�HTXLYDOHQW�WR�D�
RQH�WLPH�����UHVLGHQWLDO�SURSHUW\�WD[�LQFUHDVH���7RURQWR�(QYLURQPHQWDO�$OOLDQFH�Q�G���,Q�
������7RURQWR�UHFRUGHG�LWV�HDUOLHVW�HYHU�RIILFLDO�KHDWZDYH�IURP�-XQH����±�����7KLV�VXPPHU��
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DV�RI�ZULWLQJ�LQ�-XO\�������WKH�&LW\�KDV�LVVXHG�WKUHH�H[WHQGHG�KHDW�ZDUPLQJV��WHPSHUDWXUHV�
JUHDWHU�WKDQ�����&����7RURQWR�3XEOLF�+HDOWK��������
�
&OLPDWH�FKDQJH�SURPSWHG�7RURQWR�WR�XQGHUWDNH�D�UHYLHZ�RI�WKH�LPSOLFDWLRQV�RI�VHYHUH�
ZHDWKHU��EHJLQQLQJ�LQ�WKH�HDUO\�����V��,Q�)HEUXDU\�������7RURQWR�&LW\�&RXQFLO�UHFHLYHG�WKH�
RXWFRPHV�RI�WKH�VWXG\��Toronto’s Future Climate��DQG�GLUHFWHG�WKH�%RDUG�RI�+HDOWK��%R+��WR�
UHYLHZ�DQG�FRQVLGHU�WKH�VRFLDO�DQG�KHDOWK�LPSDFWV�DV�D�UHVXOW�RI�LQFUHDVHG�KHDOWK�DQG�
H[WUHPH�ZHDWKHU�FRQGLWLRQV��7KH�EDFNJURXQG�UHSRUW�LQGLFDWHG�WKDW�EHWZHHQ�WKH�GDWH�RI�WKH�
UHSRUW��������DQG�LQWR�WKH�QH[W����\HDUV��������������DYHUDJH�WHPSHUDWXUHV�LQ�7RURQWR�ZLOO�
LQFUHDVH�E\������&��$YHUDJH�VXPPHU�WHPSHUDWXUH�DUH�SUHGLFWHG�WR�LQFUHDVH�E\������&��DQG�
WKH�H[WUHPH�GDLO\�PD[LPXP�ZLOO�LQFUHDVH�E\������&��7KH�UHSRUW�LQGLFDWHG�WKDW�WKH�PD[LPXP�
GDLO\�WHPSHUDWXUH�ZLOO�ULVH�IURP�����&�WR�����&��7KH�QXPEHU�RI�GD\V�JUHDWHU�WKDQ�����&�ZLOO�
WULSOH�IURP����WR�����DQG�WKH�QXPEHU�RI�KHDW�ZDYHV��WKUHH�RU�PRUH�FRQVHFXWLYH�GD\V�ZLWK�
WHPSHUDWXUHV�JUHDWHU�WKDQ�����&��ZLOO�LQFUHDVH�ILYH�IROG��IURP�����WR��������7KH�UHSRUW�
DGGUHVVHG�WKH�LPSDFW�RQ�WKH�&LW\�DQG�DUWLFXODWHG�DGDSWDWLRQ�UHVSRQVLELOLWLHV��:LWK�UHJDUG�WR�
H[WUHPH�KHDW��WKH�LQFUHDVHG�VXPPHU�WHPSHUDWXUHV�ZRXOG�LPSDFW�HQHUJ\�FRQVXPSWLRQ�VL[�
IROG���7RURQWR�3XEOLF�+HDOWK��������
�
2.4 Addressing climate change health risks for Toronto Residents 
 
7RURQWR¶V�FKDQJLQJ�FOLPDWH�SRVHV�KHDOWK�ULVNV�WR�7RURQWR�UHVLGHQWV��3DUWLFXODU�FRQFHUQ�LV�
GLUHFWHG�WRZDUG�WKH�FLW\¶V�ROGHU�KLJK�ULVH�DSDUWPHQW�EXLOGLQJV��FRQVWUXFWHG�GXULQJ�WKH�ILUVW�
SRVW�ZDU�UHVLGHQWLDO�ERRP�RI�WKH�����V�DQG�����V��
�
%HJLQQLQJ�LQ�WKH�HDUO\�����V��DUFKLWHFWXUDO�DQG�KHULWDJH�UHVHDUFKHUV�GUHZ�DWWHQWLRQ�WR�WKLV�
XQLTXH�DUFKLWHFWXUDO�KHULWDJH�RI�7RURQWR��8QGHU�DSSUHFLDWHG�DQG�PLVXQGHUVWRRG��7RURQWR¶V�
FRQFUHWH�DUFKLWHFWXUH�UHSUHVHQWV�DQ�H[FLWLQJ�HUD�RI�FXOWXUDO�LQYHVWPHQW��FLW\�EXLOGLQJ��DQG�
GHVLJQ�LQQRYDWLRQ���0F&OHOODQG�	�6WHZDUW�������7KH�VWRFN�RI�RYHU������EXLOGLQJV��FRQWDLQLQJ�
�������DSDUWPHQW�XQLWV��KRXVH�D�VLJQLILFDQW�SRUWLRQ�RI�WKH�FLW\¶V�SRSXODWLRQ�DW�GHQVLWLHV�DV�
KLJK�DV�����XQLWV�SHU�KHFWDUH���7RZHU�5HQHZDO�3DUWQHUVKLS�������Fact Sheet��,Q�������WKH�
UHLQYLJRUDWLRQ�RI�WKHVH�EXLOGLQJV�DQG�WKHLU�VLWHV�EHFDPH�DQ�LQLWLDWLYH�RI�7RURQWR¶V�0D\RU�DQG�
EURXJKW�DWWHQWLRQ�WR�WKH�VRFLDO��HFRQRPLF�DQG�DUFKLWHFWXUDO�UHQHZDO�RI�DSDUWPHQW�
QHLJKERXUKRRGV���7RZHU�5HQHZDO�3DUWQHUVKLS�������The Tower Renewal Opportunities 
Book���2XW�RI�WKLV��D�FROODERUDWLRQ�RI�GHVLJQHUV��SODQQHUV��VWDNHKROGHUV��EXLOGLQJ�RZQHUV��
DFDGHPLFV�DQG�LQWHUHVWHG�FLWL]HQV�FDPH�WRJHWKHU�WR�IRUP�WKH�7RZHU�5HQHZDO�3DUWQHUVKLS�
�753��ZLWK�WKH�REMHFWLYH�RI�UHYDORUL]LQJ�7RURQWR¶V�KLJK�ULVH�KHULWDJH��$�NH\�IRFXV�RI�WKLV�
UHQHZDO�LV�WKH�GHYHORSPHQW�RI�DPHQLWLHV��FRPPXQLW\�VHUYLFHV�DQG�IDFLOLWLHV��ODFNLQJ�LQ�PDQ\�
RI�WKH�DSDUWPHQW�QHLJKERXUKRRGV���0F&OHOODQG�HW�DO��������

,Q�������7RURQWR�3XEOLF�+HDOWK��73+��ODXQFKHG�Healthy Toronto by Design, DQ�LQLWLDWLYH�WKDW�
VRXJKW�WR�DGGUHVV�WKH�PDMRU�LPSDFWV�RI�XUEDQL]DWLRQ�DQG�FLW\�GHVLJQ�RQ�KHDOWK�LQ�RUGHU�WR�
KLJKOLJKW�DQG�VWUHQJWKHQ�WKH�UROH�ORFDO�JRYHUQPHQWV�PD\�WDNH�LQ�FUHDWLQJ�KHDOWK\��OLYHDEOH�
DQG�SURVSHURXV�FLWLHV���7RURQWR�3XEOLF�+HDOWK�����E���$V�SDUW�RI�WKHVH�H[SORUDWLRQV�EHWZHHQ�
KHDOWK�DQG�GHVLJQ��73+�UHSRUWHG�RQ�WKH�KHDOWK�RI�7RURQWR¶V�DSDUWPHQW�QHLJKERXUKRRGV��,Q�
WKHLU�VWXG\��Toward Healthier Apartment Neighbourhoods,�73+�FRQVLGHUHG�KRZ�7RURQWR¶V�
VHYHUDO�KXQGUHG�FOXVWHUV�RI�SRVW�ZDU�KLJK�ULVH�DSDUWPHQW�EXLOGLQJV�±�ODEHOOHG�DV�DSDUWPHQW�
QHLJKERXUKRRGV�±�FRXOG�EHWWHU�VXSSRUW�WKH�KHDOWK�RI�WKHLU�UHVLGHQWV�DQG�SHRSOH�OLYLQJ�LQ�WKH�
VXUURXQGLQJ�FRPPXQLWLHV��,PSURYHPHQWV�WR�EXLOGLQJ�VHWWLQJV�±�LQFOXGLQJ�QDWXUDO�
HQYLURQPHQWV�DQG�SODFHV�IRU�SHRSOH�WR�JDWKHU�±�DV�ZHOO�DV�LPSURYHPHQWV�WR�OLJKWLQJ�DQG�
VHFXULW\��DQG�SURJUDPV�DQG�IDFLOLWLHV�IRU�SK\VLFDO�ILWQHVV�ZHUH�LQYHVWLJDWHG���7RURQWR�3XEOLF�
+HDOWK�DQG�&HQWUH�IRU�8UEDQ�*URZWK�DQG�5HQHZDO��������7KLV�LQLWLDWLYH�KDV�OHG�WR�VHYHUDO�
SRVLWLYH�RXWFRPHV��

)LUVW��7RURQWR�HVWDEOLVKHG�QHZ�]RQLQJ�UHJXODWLRQV�IRU�DSDUWPHQW�QHLJKERXUKRRGV��7KH�
UHFHQWO\�DGRSWHG�5HVLGHQWLDO�$SDUWPHQW�&RPPHUFLDO�=RQH��5$&���&LW\�RI�7RURQWR�%\�ODZ�
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1R������������EUHDNV�GRZQ�WUDGLWLRQDO�VLQJOH�XVH�]RQLQJ�WKDW�KLVWRULFDOO\�FKDUDFWHUL]HG�WKHVH�
FRPPXQLWLHV��7RURQWR¶V�QHZ�]RQLQJ�DOORZV�IRU�D�PL[�RI�XVHV�WR�FRPSOHPHQW�WKH�DSDUWPHQW�
WRZHUV��DOORZLQJ�IRU�EURDGHQLQJ�XVHV��PL[LQJ�VFDOHV�RI�GHYHORSPHQW��DQG�SHUPLWWLQJ�WKH�
GHYHORSPHQW�RI�QHZ�DPHQLWLHV�DQG�VHUYLFHV��,W�LV�DQWLFLSDWHG�WKDW�WKHVH�QHZ�UHJXODWLRQV�ZLOO�
DOORZ�IRU�WKHVH�QHLJKERXUKRRGV�WR�HYROYH�DV�HFRQRPLFDOO\�GLYHUVH�DQG�OLYHO\�SODFHV���+XJ�HW�
DO��������6WHZDUW�������7KH�LPSDFW�RI�WKLV�E\ODZ�KDV�\HW�WR�EH�IXOO\�UHDOL]HG��+RZHYHU��LW�
KROGV�SURPLVH�IRU�HIIHFWLQJ�QHHGHG�FKDQJH�LQ�DSDUWPHQW�QHLJKERXUKRRGV��

6HFRQG��GHWDLOHG�DWWHQWLRQ�ZDV�SDLG�WR�WKH�HQHUJ\�FRQVXPSWLRQ�RI�WKHVH�LQQHU�VXEXUE�
DSDUWPHQW�EXLOGLQJV��2SSRUWXQLWLHV�IRU�VXVWDLQDELOLW\�WKURXJK�UHWURILW��LQFOXGLQJ�EXLOGLQJ�
HQYHORSH�SHUIRUPDQFH��DLU�FRQGLWLRQLQJ��SDVVLYH�FRQGLWLRQLQJ�WKURXJK�HQYHORSH�UHQHZDOV��
DQG�SURSRVDOV�IRU�EHVW�SUDFWLFHV�DUH�EHLQJ�H[SORUHG���7RZHU�5HQHZDO�3DUWQHUVKLS�
�����Thermal Comfort and Cooling in Apartment Towers��

7KLUG��FORVH�DWWHQWLRQ�ZDV�SDLG�WR�WKH�OLQNDJHV�EHWZHHQ�H[WUHPH�KHDW�DQG�DWWHQGDQW�KHDOWK�
ULVNV�WR�UHVLGHQWV�LQ�WKHVH�DSDUWPHQW�QHLJKERXUKRRGV�LQ�XQLWV�WKDW�GR�QRW�KDYH�DLU�
FRQGLWLRQLQJ��$�SURFHVV�WR�H[SORUH�GHWDLOHG�RSWLRQV�EHJDQ���7RURQWR�3XEOLF�+HDOWK�����E���
:KLOH�WKH�&LW\�RI�7RURQWR�VHWV�PLQLPXP�KHDW�UHTXLUHPHQWV�LQ�UHQWDO�KRXVLQJ�GXULQJ�ZLQWHU�
PRQWKV��WKHUH�DUH�FXUUHQWO\�QR�SURYLVLRQV�IRU�PD[LPXP�WHPSHUDWXUHV�LQ�VXPPHU�PRQWKV��
7KH�&LW\�FRQVLGHUHG�HVWDEOLVKLQJ�VWDQGDUGV�IRU�PD[LPXP�KHDW�LQ�DSDUWPHQW�EXLOGLQJV��7KH�
UHSRUW��Protecting Vulnerable People from Health Impacts of Extreme Heat, UHYHDOHG�WKDW�WKH�
LGHD�RI�FUHDWLQJ�UHJXODWLRQV�WKDW�ZRXOG�OHJLVODWH�D�PD[LPXP�KHDW�VWDQGDUG�SUHVHQWHG�
FRPSOH[�FKDOOHQJHV��LQFOXGLQJ�UHWLFHQFH�RQ�WKH�SDUW�RI�DSDUWPHQW�EXLOGLQJ�RZQHUV��ZKR�
EHOLHYHG�WKDW�D�PDMRULW\�RI�DSDUWPHQW�GZHOOHUV�FKRVH�QRW�WR�KDYH�DLU�FRQGLWLRQLQJ�DQG�DOVR�
FKRVH�QRW�WR�XVH�H[LVWLQJ�LQGRRU�FRROLQJ�URRPV��)XUWKHU��WKH\�H[SUHVVHG�FRQFHUQ�WKDW�VXFK�
VWDQGDUGV�ZRXOG�KDYH�SURIRXQG�QHJDWLYH�HQYLURQPHQWDO�FRQVHTXHQFHV�LQ�WHUPV�RI�
H[DFHUEDWLQJ�WKH�KHDW�LVODQG�HIIHFW��DV�ZHOO�DV�VHYHUHO\�VWUDLQLQJ�H[LVWLQJ�HOHFWULFDO�V\VWHPV�
ZLWKLQ�EXLOGLQJV�DQG�WKH�ORFDO�HOHFWULFDO�JULG���7RURQWR�3XEOLF�+HDOWK�����D��
�&RUUHVSRQGHQFH��*7$$�WR�%R+�����1RYHPEHU�������
�
&RQVHTXHQWO\��WKH�&LW\�SXUVXHG�DOWHUQDWH�VWUDWHJLHV�WKDW�SHUPLW�SURSHUW\�RZQHUV�WR�PHHW�D�
PD[LPXP�KHDW�VWDQGDUG�WKURXJK�WKH�SURYLVLRQ��DW�PLQLPXP��RI�D�FRRO�ORFDWLRQ�ZKHUH�EXLOGLQJ�
RFFXSDQWV�FDQ�JR�GXULQJ�KRW�ZHDWKHU��$W�WKH�GLUHFWLRQ�RI�WKH�7RURQWR�%R+��73+�ZRUNHG�ZLWK�
&LW\�GHSDUWPHQWV�WR�H[SORUH�VWUDWHJLHV�WR�PLWLJDWH�H[WUHPH�KHDW�VXFK�DV�RQVLWH�LQGRRU�DQG�
RXWVLGH�FRROLQJ�VSDFHV�LQ�DQG�QHDU�DSDUWPHQW�EXLOGLQJV��$������ZRUNVKRS��Extreme Heat in 
Multi-unit Residential Buildings,�FRQVLGHUHG�SRWHQWLDO�VWUDWHJLHV�WR�UHGXFH�WKH�ULVN�IURP�
H[WUHPH�KHDW��7KH�FUHDWLRQ�RI�RQ�VLWH�LQGRRU�DQG�RXWGRRU�FRROLQJ�FHQWUHV�EHFDPH�RQH�
VWUDWHJ\�WKDW�ZDV�SXUVXHG��7KH�EHQHILWV�RI�VXFK�FHQWUHV�ZHUH�LGHQWLILHG��LQFOXGLQJ�WKHLU�
SRWHQWLDO�WR�FUHDWH�SRVLWLYH�UHODWLRQVKLSV�DPRQJ�WHQDQWV��WKH�SRWHQWLDO�RI�DFFHVV�E\�PXOWLSOH�
XVHUV�DW�YDULRXV�WLPHV�RI�WKH�GD\��DQG�WKH�ZD\V�VXFK�VSDFHV��LI�VLWXDWHG�RXW�RI�GRRUV��FRXOG�
UHODWH�WR�XQGHUXWLOL]HG�RU�XQGHYHORSHG�JUHHQ�VSDFHV�DGMDFHQW�WR�H[LVWLQJ�DSDUWPHQW�
EXLOGLQJV��,W�ZDV�FRQWHQGHG�WKDW�WKHVH�FRROLQJ�FHQWUHV�ZRXOG�KDYH�PXOWLSOH��ORQJ�WHUP�
EHQHILWV��LQFOXGLQJ�UHGXFWLRQ�LQ�KHDW�LVODQG�HIIHFW�DQG�LPSURYHPHQW�RI�FRPPXQLW\�
FRKHVLYHQHVV�DQG�LQWHUDFWLRQ��0DQ\�DSDUWPHQW�EXLOGLQJV�DOUHDG\�KDYH�ORFDWLRQV�RQ�WKHLU�
SURSHUWLHV�ZKLFK�ZRXOG�EH�LGHDOO\�VXLWHG�IRU�RXWGRRU�FRROLQJ�XVH��DQG�UHVLGHQWV�DQG�RZQHUV�
ZHUH�UHDG\�WR�DFW���7RURQWR�3XEOLF�+HDOWK�����D��7RURQWR�3XEOLF�+HDOWK�����E��
�
7KH�FUHDWLRQ�RI�WKHVH�RQ�VLWH�FRROLQJ�FHQWUHV�DOVR�ZRXOG�DGGUHVV�FRQFHUQV�SUHYLRXVO\�
LGHQWLILHG�E\�73+��$������VXUYH\�H[SORUHG�WKH�UHODWLRQVKLS�RI�7RURQWR�UHVLGHQWV�WR�H[WUHPH�
KHDW��,W�IRXQG�WKDW�PDQ\�SHRSOH�ZLWKRXW�DLU�FRQGLWLRQLQJ�RIWHQ�FKRVH�WR�VWD\�KRPH��HYHQ�
WKRXJK�WKHUH�ZDV�D�FRRO�SODFH�QHDUE\��FLWLQJ�ODFN�RI�WUDQVSRUWDWLRQ�������RU�EHLQJ�³WRR�IDU´�
�����RU�WKH�SHUFHSWLRQ�WKDW�VXFK�SODFHV�ZHUH�LQDFFHVVLEOH�DW�QLJKW��������ZRUULHV�DERXW�
SHUVRQDO�VDIHW\������RU�LQDFFHVVLELOLW\�IRU�GLVDEOHG�SHUVRQV��������7RURQWR�3XEOLF�+HDOWK�
����D��
��
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$�VWUDWHJ\�RI�DFFHVV�WR�FRROLQJ�RQ�VLWH�ZDV�SXUVXHG�E\�73+��,Q�RUGHU�WR�H[SORUH�WKH�GHVLJQ�RI�
RXWGRRU�FRROLQJ�FHQWUHV��LQ������73+�SDUWQHUHG�ZLWK�5\HUVRQ�8QLYHUVLW\¶V�'HSDUWPHQW�RI�
$UFKLWHFWXUDO�6FLHQFH�WR�XQGHUWDNH�D�SLORW�VWXG\�WR�GHVLJQ�SURWRW\SHV�IRU�RXWGRRU�FRROLQJ�
FHQWUHV��DQG�UHFHLYH�FRPPXQLW\�LQSXW�RQ�GHVLJQ�SURSRVDOV��
�
3. Ryerson University’s Pilot Study to Investigate Outdoor Cooling Centre Design  
 
,Q�ODWH�������WKH�753�XQGHUWRRN�D�FRPPXQLW\�GHVLJQ�FKDUUHWWH�RQ�RQH�SURSHUW\�WR�H[SORUH�
SUDFWLFDO�GHVLJQ�VWUDWHJLHV�LQ�DQG�DURXQG�WKH�SXEOLF�VSDFH�RI�WKH�WZR�DSDUWPHQW�EXLOGLQJV�RQ�
WKH�VLWH�WKDW�ZRXOG�VXSSRUW�ORQJ�WHUP�SODQQLQJ�RI�WKH�DSDUWPHQW�QHLJKERXUKRRG���7RZHU�
5HQHZDO�3DUWQHUVKLS�������Kipling Towers Community Design Charrette) 7KH�SURMHFW�
HQJDJHG�UHVLGHQWV�WR�LGHQWLI\�RSSRUWXQLWLHV�IRU�SURSHUW\�UHQHZDO��$WWHQWLRQ�IRFXVHG�RQ�SXEOLF�
VSDFHV��VHUYLFHV��VHFXULW\�DQG�ZD\ILQGLQJ��EXW�WKH�VSHFLILF�TXHVWLRQ�RI�KHDW�PLWLJDWLRQ�ZHUH�
QRW�DGGUHVVHG��7KH�RXWFRPHV�RI�WKLV�FKDUUHWWH�IRUPHG�WKH�VWDUWLQJ�SRLQW�IRU�5\HUVRQ�
8QLYHUVLW\¶V�HQJDJHPHQW��
�
7KH�SURMHFW¶V�JRDO�ZDV�WR�XQGHUWDNH�GHVLJQ�UHVHDUFK�RQ�EHKDOI�RI�73+��7KLV�UHVHDUFK�ZRXOG�
DLG�LQ�WKHLU�ZRUN�ZLWK�DSDUWPHQW�EXLOGLQJ�RZQHUV�DQG�FRPPXQLW\�UHVLGHQWV�WR�DGGUHVV�LVVXHV�
RI�HQHUJ\�SODQQLQJ�DQG�FRVWV�WKURXJK�FUHDWLQJ�DOWHUQDWH�VWUDWHJLHV�IRU�FRROLQJ�LQ�SHULRGV�RI�
H[WUHPH�KHDW��7KH�SLORW�SURMHFW�ZDV�YLHZHG�DV�SDUW�RI�WKH�ODUJHU�TXHVWLRQ�RI�LQIUDVWUXFWXUH�
UHQHZDO�DLPHG�DW�KLJK�ULVH�KRXVLQJ��0LWLJDWLQJ�LPSDFWV�RI�H[WUHPH�KHDW�WKURXJK�WKRXJKWIXO�
DQG�FRQVLGHUHG�GHVLJQ�EHFDPH�D�NH\�FRPSRQHQW�RI�WKH�SLORW�SURMHFW��+HUH�LV�KRZ�WKH�SURMHFW�
XQIROGHG��
�
4. Heat! Cooling spaces for high-rise places  
 
7KH�SLORW�SURMHFW�WRRN�SODFH�IURP������±�������,W�IRFXVHG�RQ�VLWHV�LGHQWLILHG�E\�73+�DV�FDVH�
VWXGLHV�ZKHUH�SURWRW\SH�GHVLJQ�LQWHUYHQWLRQV�ZHUH�WR�EH�SURSRVHG���,QWHUYHQWLRQV�ZHUH�
GHYHORSHG�E\�XQGHUJUDGXDWH�VWXGHQWV�LQ�5\HUVRQ�8QLYHUVLW\¶V�'HSDUWPHQW�RI�$UFKLWHFWXUDO�
6FLHQFH��'$6��SURJUDP�LQ�WKHLU�DQQXDO�&ROODERUDWLYH�([HUFLVH�LQ�������&([�����'HVLJQ�
LQWHUYHQWLRQV�ZHUH�SUHVHQWHG�WR�IRFXV�JURXSV�FRPSULVLQJ�EXLOGLQJ�UHVLGHQWV�WR�HOLFLW�
UHVSRQVHV�RQ�SURSRVHG�GHVLJQ�LQWHUYHQWLRQV��,W�ZDV�DQWLFLSDWHG�WKDW�WKH�VWXG\¶V�RXWFRPH�
ZRXOG�IRUP�WKH�EDVLV�RI�D�ODUJHU�LQYHVWLJDWLRQ�OHDGLQJ�WR�WKH�GHYHORSPHQW�RI�GHVLJQ�
VWDQGDUGV�DQG�DSSURDFKHV�IRU�KHDW�PLWLJDWLRQ�LQ�7RURQWR¶V�KLJK�ULVH�DSDUWPHQW�WRZHUV��$�
FRPSRQHQW�RI�WKH�VWXG\�LQFOXGHG�D�GRFXPHQWDU\�ILOP�RQ�WKH�LPSDFW�RI�H[FHVVLYH�KHDW�RQ�WKH�
TXDOLW\�RI�OLIH�RI�RFFXSDQWV�LQ�KLJK�ULVH�EXLOGLQJV��7KH�ILOP�ZDV�FRQFHLYHG�WR�SURYLGH�VWXGHQW�
GHVLJQHUV�DQG�IRFXV�JURXS�SDUWLFLSDQWV�ZLWK�DQ�RYHUYLHZ�RI�WKH�LVVXH�DQG�IHDWXUHG�LQWHUYLHZV�
ZLWK�NH\�VWDNHKROGHUV�DQG�W\SLFDO�UHVLGHQWV��
�
4.1 Ethics Approvals, Owners’ Consent, Project Funding and Research Support  
 
3ULRU�WR�WKH�FRPPHQFHPHQW�RI�UHVHDUFK�LQYROYLQJ�KXPDQ�VXEMHFWV��ILOPHG�LQWHUYLHZV�DQG�
FRPPXQLW\�IRFXV�JURXSV��WKH�SURMHFW�XQGHUZHQW�UHVHDUFK�HWKLFV�UHYLHZ��5\HUVRQ�8QLYHUVLW\¶V�
5HVHDUFK�(WKLFV�%RDUG��5(%��DSSURYHG�WKH�ILOP��5\HUVRQ�5(%�����������DSSURYHG����-XQH�
������DQG�IRFXV�JURXSV��5\HUVRQ�5(%�����������DSSURYHG����2FWREHU��������73+�5(%�
DSSURYHG�WKH�IRFXV�JURXS��73+�5(%����������DSSURYHG����)HEUXDU\��������7KH�RZQHUV�RI�
WKH�DSDUWPHQW�EXLOGLQJV�RQ�ZKRVH�VLWHV�ZKHUH�SURWRW\SHV�ZHUH�GHYHORSHG�DQG�ZKHUH�IRFXV�
JURXSV�ZHUH�WR�EH�KHOG�JDYH�WKHLU�FRQVHQW�WR�WKH�XVH�RI�WKHLU�SURSHUWLHV�DQG�IDFLOLWLHV��3ULRU�WR�
SURMHFW�FRPPHQFHPHQW��WKH�DXWKRU��WKH�SURMHFW¶V�3ULQFLSDO�,QYHVWLJDWRU��3,��VHFXUHG�IXQGLQJ�
IRU�SRUWLRQV�RI�WKH�SURMHFW�IURP�WKH�5\HUVRQ�8QLYHUVLW\�&HQWUH�IRU�8UEDQ�5HVHDUFK�DQG�/DQG�
'HYHORSPHQW��&85/'���73+�VXSSRUWHG�WKH�SURMHFW��EXW�ZDV�XQDEOH�WR�SURYLGH�DQ\�ILQDQFLDO�
VXSSRUW��)XQGLQJ�SURYLGHG�VXSSRUW�IRU�D�5HVHDUFK�$VVLVWDQW��5$��DQG�D�GRFXPHQWDU\�
ILOPPDNHU��D�JUDGXDWH�VWXGHQW�LQ�WKH�5\HUVRQ�8QLYHUVLW\�6FKRRO�RI�,PDJH�$UWV��6,$���ZKHUH�D�
IDFXOW\�PHPEHU�DOVR�DVVLVWHG�WR�DGYLVH�RQ�WKH�ILOP� 
 

780



4.2 Site Selection 

,Q�WKH�VSULQJ�RI�������WKH�3,�FRQVXOWHG�ZLWK�VWDII�RI�WKH�+HDOWK\�3XEOLF�3ROLF\�'LUHFWRUDWH�RI�
73+�ZKR�LGHQWLILHG�VHYHQ�VLWHV�ZLWKLQ�WKH�&LW\�DV�SRWHQWLDO�FDQGLGDWHV�IRU�WKH�GHYHORSPHQW�RI�
SURWRW\SHV�IRU�RXWGRRU�FRROLQJ�FHQWUHV��3ULRU�WR�WKH�FRPPHQFHPHQW�RI�WKH�SURMHFW��WKH�
RZQHUV�DQG�PDQDJHUV�RI�EXLOGLQJV�RI�WKHVH�VLWHV�KDG�H[SUHVVHG�LQWHUHVW�LQ�DGGUHVVLQJ�
LVVXHV�RI�H[WUHPH�KHDW�DQG�KDG�EHHQ�DFWLYHO\�LQYROYHG�ZLWK�73+��&RPPXQLW\�UHVLGHQWV�KDG�
DOVR�EHHQ�DFWLYH�LQ�ZRUNLQJ�ZLWK�WKH�RZQHUV�DQG�EXLOGLQJ�PDQDJHUV�RQ�WKLV�LVVXH��73+�
DGYLVHG�WKH�3,�WKDW�WKHVH�JURXSV�ZRXOG�DVVLVW��DV�DSSURSULDWH��LQ�WKH�LPSOHPHQWDWLRQ�RI�WKH�
SURMHFW��7KH�VLWHV�ZHUH�W\SLFDO�RI�DSDUWPHQW�QHLJKERXUKRRGV�ORFDWHG�DFURVV�WKH�FLW\��7KH�3,�
UHVHDUFKHG�SURSRVHG�VLWHV�DQG�REWDLQHG�GHWDLOHG�DUFKLWHFWXUDO��ODQGVFDSH�DQG�VLWH�GHVLJQ�
LQIRUPDWLRQ��7KH�3,�VHOHFWHG�WKUHH�VLWHV�DV�ORFDWLRQV�IRU�WKH�VWXG\�EDVHG�RQ�VSHFLILF�FULWHULD��
LQFOXGLQJ�WKH�FRQILJXUDWLRQ�DQG�RULHQWDWLRQ�RI�EXLOGLQJV�RQ�WKH�VLWHV��DQG�WKH�DYDLODELOLW\�RI�
ORFDWLRQV�RQ�HDFK�VLWH�IRU�RXWGRRU�FRROLQJ�FHQWUHV��7KH�SURSHUW\�RZQHUV�FRQILUPHG�
DJUHHPHQW�WR�XWLOL]H�WKHVH�VLWHV�IRU�WKLV�VWXG\��)RU�UHDVRQV�RI�SULYDF\�DQG�RXW�RI�UHVSHFW�IRU�
WKH�UHVLGHQWV�RI�WKHVH�VLWHV��WKH�DGGUHVVHV�RI�WKHVH�VLWHV�DUH�QRW�LGHQWLILHG���)LJXUH����
�

Figure 1: A view of the apartment towers on one of the candidate sites (Site A) 

This apartment neighbourhood located in an inner suburb of east Toronto is typical of the high-rise 
neighbourhoods that were part of the pilot project. 

Credit: Christopher Marleau 

6LWH�$�FRPSULVHV�WZR�<�VKDSHG�KLJK�ULVH����VWRUH\�DSDUWPHQW�WRZHUV�FRQWDLQLQJ�����XQLWV�LQ�
D�PL[�RI�W\SHV�ZLWK�ERWK�RQ�VLWH�DQG�EHORZ�JUDGH�SDUNLQJ�IRU�UHVLGHQWV��$OO�XQLWV�DUH�UHQWHG�DW�
PDUNHW�UDWHV��6LWH�$�LV�ORFDWHG�RQ�WKH�QRUWK�VLGH�RI�D�PDMRU�DUWHULDO�URDG��7KH�VLWH�LV�ERUGHUHG�
E\�D�UDYLQH�RQ�WKH�ZHVW�DQG�QRUWK��DQG�D�ORFDO�FRPPXQLW\�³KXE´�DQG�ORZ�ULVH�FRPPHUFLDO�
GLVWULFW�RQ�WKH�VRXWK�DQG�HDVW��*LYHQ�WKH�FRQILJXUDWLRQ�RI�WKH�WRZHUV��DSDUWPHQWV�IDFH�DOO�IRXU�
GLUHFWLRQV�DQG��FRQVHTXHQWO\��UHVLGHQWV�H[SHULHQFH�D�UDQJH�RI�VXQ�H[SRVXUH�GXULQJ�WKH�
VXPPHU�PRQWKV��$�VPDOO�FRQYHQLHQFH�VWRUH�LV�ORFDWHG�RQ�WKH�JURXQG�OHYHO�RI�RQH�RI�WKH�
DSDUWPHQW�WRZHUV��7KH�VLWH�ERUGHUV�7RURQWR¶V�UDYLQH�V\VWHP�WR�WKH�QRUWK��DQ�DUHD�SURWHFWHG�
E\�WKH�7RURQWR�5HJLRQ�&RQVHUYDWLRQ�$XWKRULW\���)LJXUH����
�
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Figure 2: Site A 

 
Site A comprises two Y-shaped high-rise 14-storey apartment towers containing 168 units in a mix of 

types with both on-site and below-grade parking for residents. 
Credit: Drawing by Joe Ball. 

�
6LWH�%�FRQVLVWV�RI�RQH����VWRUH\�VODE�W\SH�DSDUWPHQW�WRZHU�FRQWDLQLQJ�����XQLWV�LQ�D�PL[�RI�
W\SHV��$OO�XQLWV�DUH�UHQWHG��VRPH�DW�PDUNHW�UDWHV�DQG�RWKHU�VXEVLGL]HG�WKURXJK�KRXVLQJ�
DVVLVWDQFH��7KH�WRZHU�LV�RULHQWHG�QRUWK�VRXWK�DQG�ORFDWHG�RQ�WKH�VRXWK�VLGH�RI�D�PDMRU�HDVW�
ZHVW�DUWHULDO�URDG��$�VHULHV�RI�WKUHH�VWRUH\�WRZQKRXVHV�VLW�DGMDFHQW�WR�WKH�HDVW�DQG�VRXWK��$�
ORZHU��KLJK�ULVH�DSDUWPHQW�WRZHU�LV�ORFDWHG�RQ�WKH�ZHVW��7KH�VLWH�FRQWDLQV�RQ�JUDGH�SDUNLQJ�
DQG�DPHQLW\�DUHDV�IRU�RXWGRRU�UHFUHDWLRQ��7KH�VLWH�ERUGHUV�7RURQWR¶V�UDYLQH�V\VWHP�WR�WKH�
VRXWK��DQ�DUHD�SURWHFWHG�E\�WKH�7RURQWR�5HJLRQ�&RQVHUYDWLRQ�$XWKRULW\���)LJXUH����
�

Figure 3: Site B 

 
Site B consists of a 19-storey slab-type apartment tower, oriented north-south and surrounded by low-

rise townhouses on the east and a lower apartment building on the west. 
Credit: Drawing by Joe Ball. 

�
6LWH�&�FRQVLVWV�RI�D����VWRUH\�VODE�W\SH�DSDUWPHQW�WRZHU��RULHQWHG�QRUWK�VRXWK��$OO�XQLWV�DUH�
UHQWHG�DW�PDUNHW�UDWHV��7KH�VLWH�LV�ORFDWHG�RQ�D�PDMRU�QRUWK�VRXWK�DUWHULDO�URDG��FORVH�WR�D�
PDMRU�HDVW�ZHVW�URDG�DQG�QHLJKERXUKRRG�FRPPHUFLDO�DUHD��7KH�VLWH�LV�IODQNHG�RQ�WKH�ZHVW�
E\�D�SDUNLQJ�ORW�DQG�D�ORZ�ULVH�UHVLGHQWLDO�VLQJOH�IDPLO\�QHLJKERXUKRRG�EH\RQG��$�PDMRU�
FRPPHUFLDO�DUHD�LV�DFURVV�WKH�VWUHHW��RQ�WKH�HDVW��DQG�WKHUH�LV�D�KLJK�ULVH�WRZHU�FXUUHQWO\�
XQGHU�FRQVWUXFWLRQ�LQ�WKLV�ORFDWLRQ��7KH�VLWH�LV�D�ILYH�PLQXWH�ZDON�IURP�D�FRPPXQLW\�FHQWUH��$�
FRPPXQLW\�GD\�FDUH�LV�RSHUDWHG�RQ�WKH�JURXQG�IORRU�RI�WKH�DSDUWPHQW�WRZHU��WKH�HQWUDQFH�RI�
ZKLFK�LV�ORFDWHG�RQ�WKH�WRZHU¶V�QRUWK�IDFH��7KH�EXLOGLQJ�PDLQ�HQWUDQFH�LV�VLWXDWHG�RQ�WKH�
EXLOGLQJ¶V�HDVW�VLGH��DOWKRXJK�DFFHVV�LV�SURYLGHG�WR�WKH�SDUNLQJ�ORW�RQ�WKH�ZHVWHUQ�VLGH�RI�WKH�
EXLOGLQJ�WKURXJK�D�OREE\�WKDW�ELVHFWV�WKH�JURXQG�IORRU�IURP�HDVW�WR�ZHVW���)LJXUH����
�
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Figure 4: Site C 

Site C consists of a 20-storey slab-type apartment tower, oriented north-south, with parking along the 
western side of the property. 
Credit: Drawing by Joe Ball. 

�
$OO�VLWHV�DUH�VHUYHG�E\�SXEOLF�WUDQVSRUW��7KH�VLWHV�ZHUH�GRFXPHQWHG�LQ�ILOP��VWLOO�LPDJH�DQG�
GLJLWDO�PDSSLQJ��

4.3 Film, “Heat! cooling spaces for highrise places” 

'XULQJ�WKH�VXPPHU�RI�������ZKLFK�ZDV�UHSRUWHG�DV�7RURQWR¶V�KRWWHVW�WR�GDWH��WKH�ILOPPDNHU�
DQG�5$�FRQGXFWHG�DQG�ILOPHG�LQWHUYLHZV�LQ�WKH�YLFLQLW\�RI�WKH�WKUHH�VLWHV��7KH\�UHFRUGHG�
LQWHUYLHZV�ZLWK�DSSUR[LPDWHO\����UHVLGHQWV�LQ�WKHVH�FRPPXQLWLHV��3RVLWLRQLQJ�WKHPVHOYHV�RQ�
SXEOLF�SURSHUW\��WKH�5$�SUHVHQWHG�WKH�SURMHFW�WR�SRWHQWLDO�LQWHUYLHZHHV�DQG�UHTXHVWHG�DQ�
LQWHUYLHZ��GHVFULELQJ�WKH�SURMHFW�DQG�LWV�REMHFWLYHV��6XEMHFWV�ZHUH�VHOHFWHG�UDQGRPO\��(DFK�
VXEMHFW�FRQILUPHG�WKDW�WKH\�OLYHG�LQ�D�KLJK�ULVH�EXLOGLQJ�LQ�WKH�QHLJKERUKRRG��ZHUH�LQ�
UHVLGHQFH�WKHUH�GXULQJ�WKH�VXPPHU��L�H��WKH\�GLG�QRW�KDYH�DFFHVV�WR�DQRWKHU�VXPPHU�
ORFDWLRQ��VXFK�DV�DQRWKHU�UHVLGHQFH�RU�D�VXPPHU�KRPH���DQG�GLG�QRW�KDYH�DLU�FRQGLWLRQLQJ�LQ�
WKHLU�XQLW��$OO�LQWHUYLHZHHV�SURYLGHG�FRQVHQW�DV�SHU�5(%�UHTXLUHPHQWV���
�
7KH�5$�IROORZHG�D�VWDQGDUG�VHW�RI�TXHVWLRQV�TXHU\LQJ�WKH�LQWHUYLHZHH¶V�UHVSRQVH�WR�
7RURQWR¶V�VXPPHU�KHDW��KRZ�WKH\�NHSW�FRRO�GXULQJ�WKH�VXPPHU�KHDW��DQG�ZKDW�PHDVXUHV�
WKH\�WRRN��HLWKHU�LQ�WKHLU�XQLW�RU�DZD\�IURP�LW��WR�NHHS�FRRO��)LOPLQJ�WRRN�DSSUR[LPDWHO\����
PLQXWHV�SHU�LQWHUYLHZ��:DWHU�ZDV�PDGH�DYDLODEOH�WR�LQWHUYLHZHHV�DQG��DV�PXFK�DV�SRVVLEOH��
DOO�LQWHUYLHZV�ZHUH�FRQGXFWHG�LQ�WKH�VKDGH��
�
7KH�3,�LGHQWLILHG�D�QXPEHU�RI�H[SHUWV�RQ�KHDW��KHDW�LVODQG��FOLPDWH�FKDQJH��EXLOGLQJ�
PDQDJHPHQW��DUFKLWHFWXUH�DQG�SXEOLF�KHDOWK��7KH�5(%�DSSURYHG�VSHFLILF�TXHVWLRQV�IRU�HDFK�
H[SHUW��(DFK�H[SHUW�DJUHHG�WR�DQ�RQ�FDPHUD�LQWHUYLHZ�DQG�VLJQHG�D�UHOHDVH�IRUP�SHUPLWWLQJ�
WKHLU�QDPH�DQG�DIILOLDWLRQ�WR�EH�LQFOXGHG�LQ�WKH�ILOP��7KH�UHVHDUFKHU�LQWHUYLHZHG�VL[�LQWHUYLHZV�
DQG�WKHLU�REVHUYDWLRQV�ZHUH�ILOPHG��
�
7KH�GRFXPHQWDU\�ILOPPDNHU�DQG�UHVHDUFKHU�FRPSOHWHG�WKH�FROOHFWLRQ�RI�ILOP�LQWHUYLHZV�LQ�WKH�
ODWH�VXPPHU�RI�������7KH�ILOPPDNHU�DQG�3,�UHYLHZHG�ILOP�IRRWDJH�DQG�SUHSDUHG�D�ILOP�
WUHDWPHQW��(GLWLQJ�RI�ILOPHG�LQWHUYLHZV�DQG�UHYLHZ�RI�WKH�URXJK�FXW�RI�WKH�ILOP�WRRN�SODFH�LQ�
WKH�IDOO�RI�������7KH�3,�VHFXUHG�D�FRPSRVHU�WR�FRPSRVH�PXVLF�WR�DFFRPSDQ\�WKH�ILOP��,Q�ODWH�
IDOO������WKH�3,�DQG�WKH�6,$�IDFXOW\�DGYLVRU�UHYLHZHG�WKH�ILQDO�URXJK�FXW�RI�WKH�ILOP�DQG�WKH�
ILQDO�YHUVLRQ�ZDV�FRPSOHWHG�LQ�-DQXDU\��������)LJXUH�����
�
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Figure 5: Film, Heat! cooling spaces for highrise places 

    

    

    

�    
Still images from the film, Heat! cooling spaces for highrise places. Faces of residents interviewed 

have been blurred to protect their identity. 
Credit: Peter Conrad, filmmaker. 

 
7KH�3,�VFUHHQHG�WKH�VL[WHHQ�PLQXWH�ILOP��³Heat! cooling spaces for highrise places”��GXULQJ�
WKH�&([����ZKHUH�WKH�ILOPPDNHU�DQG�6,$�IDFXOW\�DGYLVRU�GLVFXVVHG�WKH�UROH�RI�ILOP�PDNLQJ�LQ�
DUFKLWHFWXUDO�UHVHDUFK�DQG�GRFXPHQWDWLRQ��)ROORZLQJ�WKH�FRPSOHWLRQ�RI�WKH�ILOP��WKH�3,�
RYHUVDZ�WKH�SURGXFWLRQ�RI�D�ILOP�WUDQVFULSW�FRQWDLQLQJ�VWLOO�LPDJHV�RI�WKH�ILOP��LPDJHV�RI�
UHVLGHQWV�DUH�EOXUUHG�WR�SURWHFW�WKHLU�LGHQWLWLHV���$�FRS\�RI�WKH�ILOP�WUDQVFULSW�LV�DYDLODEOH�RQ�
UHTXHVW�IURP�WKH�3,��7KH�ILOP�ZDV�PDGH�DYDLODEOH�IRU�VFUHHQLQJ�DW�HDFK�RI�WKH�IRFXV�JURXSV��
$Q�DEEUHYLDWHG�YHUVLRQ�RI�WKH�ILOP�RI�DSSUR[LPDWHO\���PLQXWHV�GXUDWLRQ�LV�DYDLODEOH�IRU�
VFUHHQLQJ�GXULQJ�DFDGHPLF�SUHVHQWDWLRQV�RI�WKLV�UHVHDUFK��
�
4.4 Prototype Design – The 2017 DAS Collaborative Exercise 
 
7KH�5\HUVRQ�'$6�UXQV�WKH�&ROODERUDWLYH�([HUFLVH��&([��DQQXDOO\�DW�WKH�VWDUW�RI�WKH�ZLQWHU�
WHUP��$OO�'$6�XQGHUJUDGXDWH�VWXGHQWV�SDUWLFLSDWH�IRU�D�SDVV�IDLO�FUHGLW��'$6�JUDGXDWH�
VWXGHQWV�SURYLGH�VXSSRUW�WR�WKH�&([�DQG�'$6�IDFXOW\�PHPEHUV�SDUWLFLSDWH�DV�DGYLVRUV�WR�WKH�
XQGHUJUDGXDWH�VWXGHQW�GHVLJQ�WHDPV��7KH�3,�ZDV�WKH�,QVWUXFWRU�IRU�WKH�'$6�&ROODERUDWLYH�
([HUFLVH�LQ�-DQXDU\�������7KH�IRFXV�RI�&([����HQWLWOHG�'HVLJQ�DSSURDFKHV�IRU�RXWGRRU�
&RROLQJ�&HQWUHV��ZDV�WR�DGGUHVV�ZD\V�WR�PLWLJDWH�H[FHVVLYH�KHDW�H[SRVXUH�IRU�YXOQHUDEOH�
SRSXODWLRQV�LQ�7RURQWR�KLJK�ULVH�DSDUWPHQW�EXLOGLQJV�WKURXJK�RQ�VLWH�FRROLQJ�FHQWUHV��
�
&([���DVNHG�VWXGHQWV�WR�DGGUHVV�WKH�IROORZLQJ�TXHVWLRQV��

³:KDW�HIIHFWLYH�SDVVLYH�GHVLJQ�LQWHUYHQWLRQV�FDQ�EH�FUHDWHG�WR�SURYLGH�RXWGRRU�&RROLQJ�
&HQWUHV�RQ�VLWHV�DGMDFHQW�WR�ROGHU�LQQHU�VXEXUEDQ�KLJK�ULVH�EXLOGLQJV�LQ�7RURQWR"´�DQG�
³+RZ�FDQ�DUFKLWHFWV�FRQWULEXWH�WR�WKH�GHVLJQ�RI�WKHVH�RXWGRRU�&RROLQJ�&HQWUHV�WR�SURYLGH�
SODFHV�WKDW�SURYLGH�FRPIRUW�DQG�UHOLHI�LQ�SHULRGV�RI�H[WUHPH�KHDW��DQG�DUH�ZHOO�GHVLJQHG��
VDIH��LQYLWLQJ�WR�D�ZLGH�YDULHW\�RI�XVHUV��DQG�KDYH�D�ORZ�HQHUJ\�LPSDFW"´�

�
$SSUR[LPDWHO\�����'$6�VWXGHQWV�SDUWLFLSDWHG�LQ�&([����XQGHU�WKH�JXLGDQFH�RI����JUDGXDWH�
VWXGHQWV�DQG�DQ�HTXDO�QXPEHU�RI�'$6�IDFXOW\�PHPEHUV��'XULQJ�WKH�ILYH�GD\V�RI�&([����
VWXGHQWV�IROORZHG�D�ULJRURXV�DJHQGD�DQG�GHYHORSHG�GHVLJQV�IRU�RXWGRRU�FRROLQJ�FHQWUHV��
6WXGHQWV�FRPSOHWHG�ILQDO�GHVLJQV�DQG�SURGXFHG�SRVWHUV�RI�WKHLU�GHVLJQV�WKDW�ZHUH�GLVSOD\HG�
IRU�D�WZR�ZHHN�SHULRG�LQ�-DQXDU\������DW�WKH�&([���FRQFOXVLRQ�LQ�WKH�5\HUVRQ�8QLYHUVLW\�
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3DXO�+��&RFNHU�*DOOHU\�ORFDWHG�LQ�WKH�$UFKLWHFWXUH�%XLOGLQJ��7KH�'$6�&([�LV�VHHQ�DV�D�ZD\�
WR�VWDUW�WKH�ZLQWHU�WHUP�ZLWK�D�EDQJ�DQG�HQHUJL]H�VWXGHQWV�IRU�WKH�WHUP�DKHDG��)RU�&([����
HDFK�GD\�ZDV�JLYHQ�D�GLIIHUHQW�QDPH��WR�UHIOHFW�WKH�EXLOG�XS�RI�WKH�ZHHN¶V�ZRUN��0RQGD\��
³+HDW�$OHUW´��7XHVGD\��³+HDW�([FKDQJH´��:HGQHVGD\��³+HDW�:DYH´��7KXUVGD\��³0DNLQJ�
&RROLQJ�2XWFRPHV´�DQG�)ULGD\��³6KRZ�\RXU�VWXII´��([SHUWV�ZKR�ZHUH�LQWHUYLHZHG�LQ�WKH�ILOP�
VSRNH�DW�D�SDQHO�GXULQJ�7XHVGD\¶V�³+HDW�([FKDQJH´��7KH�ILOPPDNHU�GLVFXVVHG�KLV�ZRUN�RQ�
WKH�VDPH�GD\��6L[�LQYLWHG�MXURUV�GUDZQ�IURP�KHDOWK��GHVLJQ�DQG�WKH�FRPPXQLW\��UHYLHZHG�
VXEPLVVLRQV�DQG�LGHQWLILHG�D�QXPEHU�RI�QRWHZRUWK\�GHVLJQV��7KH�ZHHN�HQGHG�ZLWK�D�
FHOHEUDWLRQ�DQG�DOO�VFKRRO�SDUW\�RQ�)ULGD\�HYHQLQJ���
�
7KH�,QVWUXFWRU�DQG�3,�RYHUVDZ�D�SXEOLFDWLRQ��Heat!��Cooling spaces for highrise places�WKDW�
GRFXPHQWHG�&([���DFWLYLWLHV�DQG�GHVLJQ�SURMHFW�RXWFRPHV��7KH�SXEOLFDWLRQ�ZDV�FRPSOHWHG�
LQ������DQG�LV�DYDLODEOH�WKURXJK�WKH�5\HUVRQ�8QLYHUVLW\�DQG�$UFKLYHV�GLJLWDO�SRUWDO��
KWWSV���OLEUDU\�U\HUVRQ�FD����)LJXUH����

Figure 6: Cover CEx17 Publication 

Cover, Heat! cooling spaces for highrise places, CEx17  Publication. George Thomas Kapelos, Editor. 
Credit: Sarah Lipsit 

5. The Collaborative Exercise 2017 – Creating Cooling Centre Prototypes

&RQWLQXLQJ�LQ�WKH�WUDGLWLRQ�RI�SDVW�&ROODERUDWLYH�([HUFLVHV��ZKLFK�DGGUHVVHG�D�QXPEHU�RI�
LPSRUWDQW�WRSLFV�UHODWHG�WR�DUFKLWHFWXUDO�LVVXHV�DQG�WKH�SXEOLF�LQWHUHVW��LQFOXGLQJ�µ&LYLOLW\¶�
��������µ,GHQWLW\¶���������DQG�µ:DWHU¶���������&([���DGGUHVVHG�WKH�WRSLF�RI�µ+HDW¶��7KH�IRFXV�
ZDV�WKH�FUHDWLRQ�RI�SURWRW\SHV�IRU�RXWGRRU�FRROLQJ�FHQWUHV��7KH�3,��D�SURIHVVRU�LQ�WKH�
5\HUVRQ�8QLYHUVLW\�'$6��ZDV�WKH�,QVWUXFWRU�IRU�WKH�&([����UHVSRQVLEOH�IRU�FRXUVH�
FRQFHSWLRQ��GHYHORSPHQW�DQG�GHOLYHU\��+H�GHYHORSHG�WKH�SDUDPHWHUV�IRU�&([����ZKLFK�
IROORZ��
�
5.1 The sites 

7KH�GHVLJQ�RI�RXWGRRU�FRROLQJ�FHQWUHV�LQ�&([���IRFXVHG�RQ�WKUHH�KLJK�ULVH�UHVLGHQWLDO�VLWHV�
ORFDWHG�LQ�7RURQWR¶V�LQQHU�VXEXUEV��6LWHV�$��%�DQG�&���7KH�H[DFW�DGGUHVVHV�DQG�ORFDWLRQV�RI�
WKHVH�VLWHV�ZHUH�QRW�UHOHYDQW�WR�&([����DV�WKH�WKUHH�VLWHV�ZHUH�FKRVHQ�DV�W\SLFDO�RI�WKH�
DSSUR[LPDWHO\�������KLJK�ULVH�VLWHV�ZKHUH�RXWGRRU�FRROLQJ�FHQWUHV�PD\�EH�ORFDWHG�

Table 1: Typical locations and location requirements and / or restrictions 
� Name / 

location type�
Requirements / restrictions 

7\SLFDO�
ORFDWLRQ���

PARKING 
:LWKLQ�DQ�
H[LVWLQJ�SDYHG�
SDUNLQJ�DUHD�

0XVW�DGGUHVV�WKH�TXHVWLRQ�RI�KHDW�EXLOGXS�RQ�SDYHPHQW�DQG�PD\�
UHTXLUH�D�UDLVHG�SODWIRUP��
1R�H[FDYDWLRQ�DOORZHG�LQWR�WKH�SDYHPHQW�IRU�SODQWLQJV�RU�ZDWHU�
IHDWXUHV��
0XVW�EH�DFFRPPRGDWHG�ZLWKLQ�WKH�H[LVWLQJ�IORZ�RI�YHKLFXODU�WUDIILF�
DQG�QRW�EORFN�HPHUJHQF\�URXWHV��
3ODQW�DQG���RU�ZDWHU�IHDWXUHV�PXVW�EH�FRQVWUXFWHG�RQ�WKH�SODWIRUP�
DQG���RU�DW�JUDGH��
0XVW�SURYLGH�IRU�D�UDLVHG��ZHOO�GUDLQHG�DUHD�LQ�WKH�HYHQW�RI�
LQFOHPHQW�ZHDWKHU��
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7\SLFDO�
ORFDWLRQ���

GRASSY 
2Q�D�JUDVV\�
DUHD�ZKLFK�
PD\�KDYH�WKH�
SRWHQWLDO�WR�EH�
HQKDQFHG�ZLWK�
WUHH�SODQWLQJV�

6RPH�H[FDYDWLRQ�RI�WKH�VLWH�LV�DOORZHG��
7UHHV�DQG�RWKHU�YHJHWDWLRQ�FDQ�EH�SODQWHG�LQ�WKH�JURXQG��
0XVW�SURYLGH�IRU�D�UDLVHG��ZHOO�GUDLQHG�DUHD�LQ�WKH�HYHQW�RI�
LQFOHPHQW�ZHDWKHU��

7\SLFDO�
ORFDWLRQ���

STREET 
$GMDFHQW�WR�D�
PDMRU�SXEOLF�
WKRURXJKIDUH�
DQG�YLVLEOH�
IURP�WKH�VWUHHW�

6RPH�H[FDYDWLRQ�RI�WKH�VLWH�LV�DOORZHG��
7UHHV�DQG�RWKHU�YHJHWDWLRQ�FDQ�EH�SODQWHG�LQ�WKH�JURXQG��
6RPH�IRUP�RI�HQFORVXUH�LV�WR�EH�SURYLGHG�VHSDUDWLQJ�WKH�FRROLQJ�
FHQWUH�IURP�WKH�DGMDFHQW�VWUHHW���SXEOLF�ZDONZD\�DQG�SURYLGLQJ�
SULYDF\�IURP�WKH�VWUHHW��
1R�REVWUXFWLRQ�RI�SXEOLF�SDWKZD\V���HPHUJHQF\�URXWHV�LV�DOORZHG��
0XVW�SURYLGH�IRU�D�UDLVHG��ZHOO�GUDLQHG�DUHD�LQ�WKH�HYHQW�RI�
LQFOHPHQW�ZHDWKHU��

7\SLFDO�
ORFDWLRQ���

REAR 
$W�WKH�UHDU�RI�
WKH�SURSHUW\��
DZD\�IURP�D�
PDMRU�SXEOLF�
VWUHHW��

6RPH�H[FDYDWLRQ�RI�WKH�VLWH�LV�DOORZHG�LI�WKLV�DUHD�LV�RQ�JUDVV�RU�
HDUWK��
7UHHV�DQG�RWKHU�YHJHWDWLRQ�FDQ�EH�SODQWHG�LQ�WKH�JURXQG�LI�WKH�DUHD�
LV�RQ�JUDVV�RU�HDUWK��
&OHDU�OLQHV�RI�VLJKW�LQWR�WKH�FRROLQJ�FHQWUH��HQVXULQJ�VXUYHLOODQFH�RI�
WKH�IDFLOLW\�IURP�RXWVLGH�WKH�FRROLQJ�FHQWUH�PXVW�EH�SURYLGHG��
0XVW�SURYLGH�IRU�D�UDLVHG��ZHOO�GUDLQHG�DUHD�LQ�WKH�HYHQW�RI�
LQFOHPHQW�ZHDWKHU��

��
7KH�VLWHV�GLVSOD\�FKDUDFWHULVWLFV�W\SLFDO�RI�ROGHU�KLJK�ULVH�EXLOGLQJV�ORFDWHG�LQ�WKH�LQQHU�
VXEXUEV��7KH�KLJK�ULVH�EXLOGLQJV�FRQWDLQ�IURP�����±�����UHVLGHQWLDO�XQLWV�LQ�D�PL[�RI�
EDFKHORU��RQH���WZR��DQG�WKUHH�EHGURRP�XQLWV��7\SLFDOO\�WKHVH�DUH�UHQWDO�EXLOGLQJV��7KH�
LQVWUXFWRU�VHFXUHG�WKH�SHUPLVVLRQ�RI�WKH�RZQHUV�RI�WKHVH�SURSHUWLHV�WR�XWLOL]H�WKHVH�VLWHV�IRU�
&([����+RZHYHU��DV�WKHUH�ZHUH�LVVXHV�RI�SULYDF\�DQG�UHVSHFW�IRU�WKH�UHVLGHQWV��WKH�
LQVWUXFWRU�GLG�QRW�GLVFORVH�WKH�H[DFW�ORFDWLRQV�RI�WKHVH�VLWHV��$GHTXDWH�LQIRUPDWLRQ�RQ�HDFK�
VLWH�ZDV�SURYLGHG�RQ�'�/��WKH�5\HUVRQ�8QLYHUVLW\�GLJLWDO�OHDUQLQJ�SRUWDO��(DFK�RI�WKH�KLJK�
ULVH�EXLOGLQJ�VLWHV�SUHVHQWHG�IRXU�W\SLFDO�ORFDWLRQV�ZKHUH�DQ�RXWGRRU�FRROLQJ�FHQWUH�FRXOG�EH�
SODFHG��6WXGHQWV�ZHUH�WR�DVVXPH�WKDW�DOO�ORFDWLRQV�DW�HDFK�VLWH�KDG�DFFHVV�WR�SRZHU�DQG�
ZDWHU��7KH�W\SLFDO�ORFDWLRQV�ZLWK�UHTXLUHPHQWV�DQG���RU�UHVWULFWLRQV�DUH�GHVFULEHG�LQ�7DEOH����
�

Figure 7: Site A 

 
Site A, showing typical locations for outdoor cooling centres. 

Credit: Saman Soleimani-Deilamani 
�
6WXGHQW�WHDPV�ZHUH�DVVLJQHG�RQH�RI�WKH�WKUHH�VLWHV��6LWH�$��6LWH�%�RU�6LWH�&���:LWKLQ�HDFK�
VLWH��WHDPV�ZHUH�DVVLJQHG�RQH�RI�WKH�IRXU�ORFDWLRQ�W\SHV��7\SH����7\SH����7\SH���RU�7\SH�����

786



1R�FKDQJHV�ZHUH�SHUPLWWHG��7\SLFDO�ORFDWLRQV�IRU�WKH�FRROLQJ�FHQWUH�GHVLJQV�ZHUH�LGHQWLILHG�
RQ�VLWH�PDWHULDOV�SRVWHG�RQ�WKH�'�/�VLWH��7KH�VLWHV�DQG�ORFDWLRQV�DUH�LQGLFDWHG�LQ�)LJXUHV������
DQG����
�

Figure 8: Site B 

Site B, showing typical locations for outdoor cooling centres. 
Credit: Saman Soleimani-Deilamani 

Figure 9: Site C 

Site C, showing typical locations for outdoor cooling centres. 
Credit: Saman Soleimani-Deilamani 

�
5.2 Project Description – Heat: Creating Outdoor Cooling Centres 
�
&([���WRRN�LWV�FXHV�IURP�WKH�JURZLQJ�FRQFHUQ�DERXW�FOLPDWH�FKDQJH�DQG�WKH�ZD\V�LQ�ZKLFK�
HSLVRGHV�RI�H[WUHPH�KHDW�ZLOO�LPSDFW�7RURQWRQLDQV���
�
&([���LQYLWHG�VWXGHQWV�WR�GHVLJQ�DQ�RXWGRRU�FRROLQJ�FHQWUH�RQ�D�VSHFLILF�W\SH�RI�ORFDWLRQ�RQ�
RQH�RI�WKH�WKUHH�W\SLFDO�KLJK�ULVH�VLWHV�IRXQG�LQ�7RURQWR¶V�LQQHU�VXEXUEV��7KH�FRROLQJ�FHQWUHV�
ZHUH�WR�EH�GHVLJQHG�LQ�VXFK�D�ZD\�WR�SURYLGH�D�UDQJH�RI�UHVLGHQWV�RI�KLJK�ULVH�EXLOGLQJV�WKH�
RSSRUWXQLW\�WR�VHHN�UHVSLWH�GXULQJ�SHULRGV�RI�H[WUHPH�KHDW�LQ�WKH�VXPPHUWLPH�LQ�7RURQWR����
�
7KH�FRROLQJ�FHQWUH�ZDV�WR�SURYLGH�EDVLF�DPHQLWLHV�WR�XVHUV�WKDW�ZRXOG�SURYLGH�WKHP�FRPIRUW�
GXULQJ�D�KHDW�DOHUW��,W�ZDV�UHFRPPHQGHG�WKDW�WKH�FRROLQJ�FHQWUH�EH�RSHQ����KRXUV���GD\����
GD\V���ZHHN��DQG�EH�DFFHVVLEOH�WR�EXLOGLQJ�UHVLGHQWV�RQ�D�SULRULW\�EDVLV��2WKHU�UHVLGHQWV�LQ�
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WKH�VXUURXQGLQJ�FRPPXQLW\�PLJKW�DOVR�DFFHVV�WKH�FRROLQJ�FHQWUH��6WXGHQW�GHVLJQ�WHDPV�
WKHUHIRUH�ZHUH�DOVR�WR�DGGUHVV�TXHVWLRQV�RI�VHFXULW\��URXQG�WKH�FORFN�XVH�DQG�WKH�
LPSOLFDWLRQV�RI�PL[LQJ�XVHU�W\SHV�LQ�WKH�FHQWUH¶V�GHVLJQ���
�
7KH�FRROLQJ�FHQWUHV�ZHUH�WR�FDWHU�WR�D�ZLGH�UDQJH�RI�LQGLYLGXDOV�UHSUHVHQWLQJ�WKH�VSHFWUXP�RI�
KLJK�ULVH�DSDUWPHQW�GZHOOHUV�LQ�7RURQWR��7KHUHIRUH�DQG�WR�IRFXV�WKH�GHVLJQ��IRXU�VSHFLILF�XVHU�
JURXSV�ZHUH�LGHQWLILHG��(DFK�WHDP�ZDV�DVVLJQHG�RQH�SULPH�XVHU�JURXS��EXW�ZRXOG�KDYH�WR�
FRQVLGHU�DW�OHDVW�WZR�RWKHU�XVHU�JURXSV�DV�VHFRQGDU\�XVHUV��6WXGHQWV�ZHUH�DVNHG�WR�DGGUHVV�
WKH�TXHVWLRQ�RI�VHQVLWLYLW\�EHWZHHQ�GLIIHUHQW�W\SHV�RI�XVHUV�DQG�SRWHQWLDO�FRQIOLFWV�WKDW�PLJKW�
DULVH�ZKHQ�WKH�VLWH�LV�SURJUDPPHG�IRU�D�PL[�RI�XVHUV��,Q�DOO�FDVHV��WKHUH�PLJKW�EH�D�PL[�RI�
HWKQLF�JURXSV�DQG�D�UDQJH�RI�DELOLWLHV�ZLWKLQ�WKHVH�JURXSV��6WXGHQWV�ZHUH�WR�EH�PLQGIXO�RI�
WKHVH�LVVXHV�DV�WKH\�GHYHORSHG�WKHLU�GHVLJQV��7DEOH���LGHQWLILHV�WKH�SURSRVHG�XVHU�JURXSV��
�

Table 2: Proposed user groups: 
8VHU�*URXS��� 3DUHQWV�ZLWK�\RXQJ�FKLOGUHQ��L�H��FKLOGUHQ�XQGHU����\HDUV�RI�DJH��
8VHU�*URXS��� 7HHQDJHUV��
8VHU�*URXS��� $GXOWV��
8VHU�*URXS��� 7KH�HOGHUO\��
�
5.3 Project Drivers 
�
$�PDMRU�WKUXVW�RI�WKLV�SURMHFW�ZDV�WR�VHHN�ZD\V�LQ�ZKLFK�WR�H[SORUH�LGHDV�RI�SDVVLYH�FRROLQJ�
DQG�WKH�XVH�RI�ZDWHU��SODQW�PDWHULDOV�DQG�VKDGH��HLWKHU�QDWXUDO�RU�FRQVWUXFWHG��DV�HOHPHQWV�
LQ�WKH�GHVLJQ�RI�WKH�FRROLQJ�FHQWUHV��(DFK�FRROLQJ�FHQWUH�ZRXOG�KDYH�DFFHVV�WR�ZDWHU�DQG�
HOHFWULFLW\�EXW�ZDV�QRW�WR�EH�HQHUJ\�GHSHQGHQW�IRU�FRROLQJ��7KHVH�ZHUH�QRW�WR�EH�GHVLJQHG�DV�
³DLU�FRQGLWLRQHG´�URRPV�EXW�UDWKHU�DV�SODFHV�WKDW�SURYLGHG�FRPIRUW�DQG�UHVSLWH�GXULQJ�SHULRGV�
RI�H[WUHPH�KHDW�WKURXJK�QDWXUDO�PHDQV���
�
7KHUHIRUH��DV�D�PHDQV�IRU�SDUWLFLSDQWV�LQ�&([���WR�H[SORUH�WKH�SRWHQWLDO�IRU�SDVVLYH�FRROLQJ�
LQ�WKHVH�RXWGRRU�FRROLQJ�FHQWUHV��HDFK�WHDP�ZDV�DVNHG�WR�FRQVLGHU�HQFDSVXODWLQJ�SDVVLYH�
FRROLQJ��ZKLFK�ZRXOG�SURYLGH�WKHUPDO�FRPIRUW�WR�FRROLQJ�FHQWUH�XVHUV�ZLWK�ORZ�RU�QLO�HQHUJ\�
FRQVXPSWLRQ��
�
5.4 Design Considerations 
�
6WXGHQWV�ZHUH�DGYLVHG�WKDW�WKHVH�ZHUH�WR�EH�XQLTXH�IDFLOLWLHV�WKDW�ZRXOG�EULQJ�WRJHWKHU�D�
YDULHW\�RI�SHRSOH�ZKR�PLJKW�KDYH�FRPPRQ�QHHGV�EXW�QRW�QHFHVVDULO\�VKDUH�VLPLODU�YDOXHV��
EHOLHIV��EDFNJURXQGV�RU�LQWHUHVWV��6WXGHQWV�WKHUHIRUH�ZHUH�WR�EH�PLQGIXO�RI�SURYLGLQJ�SULYDF\�
DQG�D�UDQJH�RI�VSDFHV�ZLWKLQ�WKH�FRROLQJ�FHQWUH�WR�DGGUHVV�WKH�GLYHUVLW\�RI�WKH�SRSXODWLRQV�
DQG�WKHLU�LQGLYLGXDO�UHTXLUHPHQWV��
�
7KH�FRROLQJ�FHQWUH�PLJKW�DFFRPPRGDWH�D�FURVV�VHFWLRQ�RI�XVHUV��IURP�LQGLYLGXDOV�WR�VPDOO�
JURXSV�WR�ODUJH�JDWKHULQJV��RI�DOO�DJHV�DQG�GHPRJUDSKLFV��7KHUHIRUH��WKH�FRROLQJ�FHQWUH�
PLJKW�KDYH�ZLWKLQ�LW�D�YDULHW\�RI�]RQHV�IURP�WKH�LQWLPDWH�WR�WKH�SXEOLF��7KHUHIRUH��WKH�GHVLJQ�
ZDV�WR�EH�FRQVLGHUHG�DW�WKUHH�VFDOHV��WKH�FRROLQJ�FHQWUH��LWV�LPPHGLDWH�FRQWH[W��H�J��DQ�DUHD�
ZLWKLQ����PHWHUV�RI�LWV�IRFXV���DQG�LWV�ODUJHU�FRQWH[W��H�J��H[WHQGHG�YLVWDV��YLHZV�IURP�ZLWKLQ�
WKH�VLWH�DQG�IURP�WKH�ODUJHU�XUEDQ�FRQWH[W����
�
5.5 Design Objectives and Parameters 
�
(DFK�WHDP�ZDV�WDVNHG�WR�GHVLJQ�DQ�RXWGRRU�FRROLQJ�FHQWUH�WKDW�ZRXOG�SURYLGH�FRPIRUW�WR�D�
UDQJH�RI�UHVLGHQWV�GXULQJ�SHULRGV�RI�H[WUHPH�KHDW��'LIIHUHQW�JURXSV�PLJKW�KDYH�GLIIHUHQW�
QHHGV�DQG�WKHVH�QHHGV�ZHUH�WR�EH�DFFRPPRGDWHG��)RU�HDFK�FRROLQJ�FHQWUH��VWXGHQWV�ZHUH�
WR�FRQVLGHU�QLQH�GHVLJQ�LVVXHV��7KHVH�DUH�GHVFULEHG�LQ�7DEOH����
�
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Table 3: Design issues 
Access and 
welcome 

)RU�WKH�FRROLQJ�FHQWUHV�WR�EH�XVHG�E\�UHVLGHQWV��WKH�GHVLJQV�PXVW�GHPRQVWUDWH�WKDW�
WKH\�DUH�DFFHVVLEOH�DQG�ZHOFRPLQJ�SODFHV��

Comfort 7KHUPDO�FRPIRUW�LV�LPSRUWDQW�LQ�WKHVH�FHQWUHV��$V�WKH\�DUH�QRW�WR�EH�³DLU�
FRQGLWLRQHG´�DQG�DUH�WR�XVH�SDVVLYH�PHDQV�RI�FRROLQJ��XVLQJ�ORZ�WR�QR�HQHUJ\��
VWXGHQWV�PXVW�GHPRQVWUDWH�WKDW�FRPIRUW�LV�DFKLHYHG�LQ�WKHLU�SURSRVHG�GHVLJQ��

Security &UHDWH�D�VSDFH�ZKHUH�XVHUV�PD\�IHHO�VHFXUH�DQG�ZHOFRPH��,I�WKH�GHFLVLRQ�LV�WDNHQ�
WKDW�WKH�FRROLQJ�FHQWUH�PD\�EH�LQ�RSHUDWLRQ����KRXUV�SHU�GD\��VWXGHQWV�PXVW�
DGGUHVV�WKH�TXHVWLRQ�RI�VHFXULW\�RI�XVHUV�DURXQG�WKH�FORFN��

Recreation &UHDWH�D�VSDFH�ZKHUH�XVHUV�PD\�HQJDJH�LQ�UHFUHDWLRQDO�DFWLYLWLHV��HLWKHU�
LQGLYLGXDOO\�RU�FROOHFWLYHO\��7KLV�PD\�EH�LQ�WKH�IRUP�RI�TXLHW�UHDGLQJ�RU�JURXS�
DFWLYLWLHV��LQFOXGLQJ�HQJDJLQJ�ZLWK�ZDWHU�UHFUHDWLRQDOO\��RU�RWKHU�DFWLYLWLHV�UHTXLULQJ�
PRUH�H[HUWLRQ��'LIIHUHQW�DJH�JURXSV�PD\�KDYH�GLIIHUHQW�UHFUHDWLRQDO�QHHGV�DQG�
VWXGHQWV�VKRXOG�EH�PLQGIXO�RI�WKLV��

Culture and 
Ethnicity 

%H�FDSDEOH�RI�DFFRPPRGDWLQJ�WKH�QHHGV�RI�GLYHUVH�FXOWXUDO�DQG�HWKQLF�JURXSV�DQG�
FRPPXQLWLHV��

Function 3URYLGH�EDVLF�IXQFWLRQDO�QHHGV�VXFK�DV�VHDWLQJ��UHVWLQJ�UHOD[LQJ�DQG�WRLOHWLQJ��2WKHU�
DFWLYLWLHV�PD\�EH�LQFRUSRUDWHG��VXFK�DV�LQIRUPDWLRQ�IXQFWLRQV��FDSDFLW\�WR�DFFHVV�
LQWHUQHW��SXEOLF�WHOHSKRQH�RU�FKDUJH�LQGLYLGXDO�SRUWDEOH�FRPSXWHU�GHYLFHV�RU�
WHOHSKRQHV��7KH�IDFLOLW\�PD\�LQFOXGH�D�VKRZHU�IRU�LQGLYLGXDO�EDWKLQJ�DV�DSSURSULDWH��

Privacy 3URYLGH�WKH�RSSRUWXQLW\�IRU�LQGLYLGXDOV�WR�ILQG�FRPIRUW�DQG�SULYDF\��DOEHLW�LQ�D�SXEOLF�
RU�TXDVL�SXEOLF�VHWWLQJ��

Sociability 3URYLGH�WKH�RSSRUWXQLW\�IRU�SHRSOH�WR�XQGHUWDNH�VRFLDEOH�DFWLYLWLHV�LQ�VPDOO�JURXSV��
Information 3URYLGH�LQIRUPDWLRQ�WR�XVHUV�RQ�SRVVLEOH�KHDW�UHODWHG�RU�SXEOLF�VHUYLFH�UHODWHG�

LVVXHV��
�
5.6 Project Scope and Considerations 
�
7DEOH���LGHQWLILHV�GLPHQVLRQDO�DQG�DUHD�FRQVLGHUDWLRQV�HDFK�FRROLQJ�FHQWUH�GHVLJQ��7DEOH���
OLVWV�SURJUDP�FRQVLGHUDWLRQV��

Table 4: Cooling centre dimensional and area considerations 
-� $�VSDFH�RI�DSSUR[LPDWHO\�����P��ZKLFK�ZLOO�IRUP�WKH�FRUH�RI�WKH�FRROLQJ�FHQWUH��FDSDEOH�RI�

DFFRPPRGDWLQJ����±����SHRSOH���
-� ,I����KRXU�XVH�LV�SURSRVHG��SUHVHQW�ZD\V�WKH�VSDFH�PD\�EH�VHFXUHG�DW�QLJKW�WR�SHUPLW�SRVVLEOH�

RYHUQLJKW�VOHHSLQJ�E\�UHVLGHQWV�GXULQJ�SHULRGV�RI�H[WUHPH�KHDW���
-� ,W�PXVW�EH�VKDGHG�DQG�SURYLGH�FRYHUDJH�LQ�LQFOHPHQW�ZHDWKHU���
-� ,I�VWXGHQWV�EHOLHYH�WKDW�WKLV�DUHD�LV�WRR�VPDOO�RU�WRR�ODUJH��WKH\�PD\�FRQWUDFW�RU�H[SDQG�WKH�DUHD�

DQG�SURYLGH�D�UDWLRQDOH�IRU�WKHLU�GHFLVLRQ���
-� ,I�WKH�DUHD�LV�HQODUJHG��LW�PXVW�QRW�H[FHHG�WKH�DUHD�RI�����P��DV�GLVFXVVHG�EHORZ��
-� $�ODUJHU�VSDFH�RI�DSSUR[LPDWHO\�����P��ZKLFK�PD\�H[WHQG�WKH�DUHD�RI�LQIOXHQFH�RI�WKH�FRROLQJ�

FHQWUH�LQWR�WKH�ODUJHU�ORFDWLRQ��
-� 7KH�FRROLQJ�FHQWUH�PD\�EH�D�RQH��RU�WZR�VWRUH\�VWUXFWXUH��%H�PLQGIXO�RI�DFFHVVLELOLW\�

UHTXLUHPHQWV��7KH�PD[LPXP�KHLJKW�RI�WKH�EXLOW�DUHD�LV�WR�EH�QR�PRUH�WKDQ���PHWUHV��
�

Table 5: Cooling centre program considerations 
-� 7KH�XQGHUO\LQJ�SUHPLVH�RI�&([���LV�WR�FUHDWH�VDIH��FRPIRUWDEOH��DFFHVVLEOH�DQG�VHFXUH�FRROLQJ�

FHQWUHV�WKDW�SURYLGH�FRPIRUW�WR�UHVLGHQWV�GXULQJ�SHULRGV�RI�H[WUHPH�KHDW���
-� (DFK�FRROLQJ�FHQWUH�ZLOO�KDYH�FRPPRQ�SURJUDP�HOHPHQWV��
-� 6SHFLILF�SURJUDP�HOHPHQWV�ZLOO�EH�UHTXLUHG�IRU�VSHFLILF�XVHU�JURXSV�DQG�VWXGHQWV�PD\�SURSRVH�

DGGLWLRQDO�HOHPHQWV�DQG�LQFRUSRUDWH�WKHVH�LQWR�WKHLU�GHVLJQV��
-� 3DVVLYH�FRROLQJ�LV�WR�EH�WKH�PDLQ�PHDQV�RI�FRROLQJ��(QHUJ\�FRQVXPSWLRQ�IRU�FRROLQJ�LV�WR�EH�ORZ�

RU�QLO��
-� 7KH�WHFWRQLFV�RI�WKH�FRROLQJ�FHQWUH�VKRXOG�EH�H[SORUHG�DQG�FOHDUO\�GHYHORSHG��7KH�IRUP�DQG�

PDWHULDOLW\�RI�WKH�FRROLQJ�FHQWUH�PD\�VHHN�WR�UHLQIRUFH�WKH�LGHD�RI�FRROLQJ��7KH�WHFWRQLF��
WKHUHIRUH��VKRXOG�FRQVLGHU�ERWK�FRQVWUXFWLRQ�DQG�KRZ�WKH�FKRLFH�RI�PDWHULDOV��DVVHPEODJH�DQG�
FRQVWUXFWLRQ�UDLVHV�WKH�DUFKLWHFWXUH�RI�WKH�FRROLQJ�FHQWUH�WR�D�KLJKHU�PHDQLQJ�EH\RQG�WKH�
IXQFWLRQDO��DOORZLQJ�WKH�GHVLJQ�DQG�REMHFW�WR�KDYH�D�VLJQLILFDQW�SUHVHQFH��

-� 7KH�FRROLQJ�FHQWUH�PXVW�KDYH�ZHDWKHU�SURWHFWHG���VKDGHG�DQG�RSHQ���RXWGRRU�FRPSRQHQWV���
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-� 7KH�FRROLQJ�FHQWUH�LV�WR�IXQFWLRQ�IURP�ODWH�VSULQJ�WKURXJK�HDUO\�IDOO��,WV�XVH��IXQFWLRQ�DQG�
RSHUDWLRQ�PD\�FKDQJH�ZLWK�WLPH��GDLO\�RU�VHDVRQDOO\����

-� 7KH�FRROLQJ�FHQWUH�PD\�EH�D�SHUPDQHQW�RU�WHPSRUDU\�IDFLOLW\��,I�SHUPDQHQW��SURYLVLRQ�PXVW�EH�
PDGH�IRU�LWV�HQFORVXUH���VHFXULW\�LQ�WKH�VHDVRQ�ZKHQ�LW�LV�QRW�LQ�XVH��,I�WHPSRUDU\��WKH�GHVLJQ�
PXVW�GHPRQVWUDWH�KRZ�LW�PD\�EH�GHPRXQWHG�DQG�VWRUHG�IRU�UHDVVHPEO\�DQG�XVH�LQ�IXWXUH�
VXPPHU�VHDVRQV��

-� 7KH�FRROLQJ�FHQWUH�VKRXOG�DFFRPPRGDWH�D�PXOWLSOLFLW\�RI�SXUSRVHV�DQG�DFWLYLWLHV�WKDW�PD\�
FKDQJH�RYHU�WLPH��
�

5.7 Program elements and design requirements  
�
(DFK�FRROLQJ�FHQWUH�ZDV�WR�LQFOXGH�FRPPRQ�HOHPHQWV�IRU�DQ\�W\SH�RI�XVHU�DQG�VSHFLILF�XVHU�
UHODWHG�HOHPHQWV��7DEOH���OLVWV�FRPPRQ�SURJUDP�HOHPHQWV�DQG�GHVLJQ�UHTXLUHPHQWV��7DEOH���
OLVWV�SURJUDP�HOHPHQWV�DQG�UHTXLUHPHQWV�IRU�VSHFLILF�XVHU�JURXSV��
 

Table 6: Common Program Elements and Common Design Requirements 
Common Program Elements 
í� :DWHU�DQG�HOHFWULFLW\�DUH�SURYLGHG�
í� :DWHU��SRROV�HLWKHU�QHHG����KRXU�VXUYHLOODQFH��H�J��D�OLIHJXDUG��RU�QHHG�WR�EH�GUDLQHG�ZKHQ�

WKHUH�LV�QR�VXUYHLOODQFH�
-� 0XVW�EH�ZDGLQJ�SRRO�RU�VSODVK�SDG��ZDGLQJ�SRROV�DUH�����P�RU�OHVV�LQ�GHSWK��
-� 0LVWLQJ�VWDWLRQ�
-� 'ULQNLQJ�ZDWHU�IRXQWDLQV�
-� 7ZR�XQLVH[�EDWKURRPV�HTXLSSHG�ZLWK�WRLOHW���VLQN�DQG�D�FKDQJLQJ�VWDWLRQ��RQH�PD\�LQFOXGH�

D�VKRZHU�
í� 6KDGLQJ��QDWXUDO�DQG�FRQVWUXFWHG�
í� $UHD�����P��VHFXUHG�DUHD�����P��PD[LPXP�IRRWSULQW�
í� $Q�DUHD�IRU�D�SHUVRQ�ZKR�ZLOO�RSHUDWH���VXSHUYLVH�WKH�FRROLQJ�FHQWUH��LQFOXGLQJ�ORFNHG�VWRUDJH��
í� /LJKWLQJ��GHSHQGDQW�RQ�WKH�SURJUDP��VOHHSLQJ��DFWLYLWLHV��HWF���
í� &RRNLQJ�VSDFH��LQFOXGLQJ�D�EDUEHTXH��VLQN�DUHD�
í� *DUEDJH�GLVSRVDO�
í� $VVXPH�HYHQ�JUDGLQJ�IRU�WKH�VLWH�
í� 9HQGLQJ�PDFKLQH�IRU�FRRO�GULQNV�
í� ,FH�PDFKLQH�
í� 5HIULJHUDWRU�IRU�VWRUDJH�RI�FRRO�FROG�LWHPV�
í� 1LJKW�DFWLYLW\�SHUPLWWHG�
-� 6DLG�DFWLYLW\�WR�EH�GHWHUPLQHG�E\�WKH�JURXS��DFWLYH�RU�SDVVLYH��

í� 6WXGHQWV�PXVW�DGGUHVV�ZKDW�KDSSHQV�WR�WKH�VLWH�GXULQJ�WKH�RWKHU�VHDVRQV 
Common Design Requirements  
í� %DUULHU�IUHH�GHVLJQ�
í� &KDUJLQJ�VWDWLRQV�
í� ,QIRUPDWLRQ�SDQHO�
í� )LUVW�DLG�VWDWLRQ�
í� /RFDWLRQ�IRU�D�3XEOLF�+HDOWK�ZRUNHU�RU�FRPPXQLW\�YROXQWHHU�WR�DWWHQG�WKH�&HQWUH�RQ�DQ�

RFFDVLRQDO�EDVLV�
í� 'LJLWDO�FRPSRQHQW��DXGLR��YLVXDO��HWF���
í� 6WRUDJH�VSDFH�
í� $�SXEOLF�DGGUHVV�V\VWHP�
í� 3RVVLELOLW\�RI�SXEOLF�HYHQW�DUHD���SXEOLF�JDWKHULQJ�DUHD�
í� $UHD�IRU�TXLHW�UHOD[DWLRQ��UHDGLQJ��OLVWHQLQJ�WR�PXVLF��RQ�HDUSKRQHV���ORXQJLQJ��UHVWLQJ�
í� 3LFQLF�DUHD�
í� 8QLYHUVDO�DFWLYLW\�WDEOHV 

 
Table 7: Program Elements and Requirements for Specific User Groups 

3DUHQWV�ZLWK�\RXQJ�
FKLOGUHQ��L�H��FKLOGUHQ�XQGHU�
���\HDUV�RI�DJH��

í� (DV\�YLVLELOLW\�RI�FKLOGUHQ�
í� 6SDFHV�PXVW�DOORZ�IRU�DGXOWV�WR�LQWHUDFW�ZLWK�WKHLU�FKLOGUHQ�
í� 3DUN���SOD\�VWUXFWXUH�
í� ��RWKHU�XVHV�DV�GHWHUPLQHG�E\�VWXGHQW�WHDP�

7HHQDJHUV�� í� *DWKHULQJ�VSDFH�
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í� 6WXG\�VSDFH��RWKHU�XVHV�DV�GHWHUPLQHG�E\�VWXGHQW�WHDP�
$GXOWV� í� 1R�VSHFLDO�XVHV�RWKHU�WKDQ�WKRVH�SUHVHQWHG�DERYH�

í� ��RWKHU�XVHV�DV�GHWHUPLQHG�E\�VWXGHQW�WHDP�
7KH�(OGHUO\� í� 1R�VSHFLDO�XVHV�RWKHU�WKDQ�WKRVH�SUHVHQWHG�DERYH�

í� ��RWKHU�XVHV�DV�GHWHUPLQHG�E\�VWXGHQW�WHDP��
 
6. Design Prototypes 
�
,Q�&([����WHQ�GHVLJQV�ZHUH�SUHSDUHG�IRU�HDFK�RI�WKH�WKUHH�VLWHV��FRPSULVLQJ�D�WRWDO�RI�WKLUW\�
GLIIHUHQW�GHVLJQV��(DFK�GHVLJQ�ZDV�WKH�SURGXFW�RI�D�WHDP�RI�VWXGHQWV�LQ�WKH�IRXU�\HDU�
5\HUVRQ�8QLYHUVLW\�'$6�XQGHUJUDGXDWH�%��$UFK��6FL��SURJUDP��6WXGHQWV�LQ�HDFK�JURXS�
ZRUNHG�DV�D�WHDP�LQ�D�IRXU�GD\�FKDUUHWWH���
�
)RU�WKH�IRFXV�JURXSV��IRXU�SURMHFWV�ZHUH�VHOHFWHG�IRU�GLVFXVVLRQ�DQG�IHHG�EDFN�E\�IRFXV�
JURXS�SDUWLFLSDQWV�DW�6LWHV�$�DQG�&��7KH�SURMHFWV�ZHUH�FKRVHQ�WR�UHSUHVHQW�D�UDQJH�RI�
GHVLJQ�DSSURDFKHV�IRU�WKH�IRXU�ORFDWLRQDO�FRQGLWLRQV�DQG�DJH�JURXS�IRFXV�RI�VSHFLILF�XVHUV��
7DEOH���OLVWV�GHVLJQ�SDUDPHWHUV�IRU�HDFK�SURWRW\SH�UHYLHZHG��
�

Table 8: Prototype names, on-site location and primary/secondary user 
� 7HDP�QXPEHU�DQG�

3URMHFW�1DPH�
/RFDWLRQ�
RQ�VLWH�

3ULPDU\�8VHU� 6HFRQGDU\�8VHUV�

6LWH�& ��%�:LQGFDWFKHU� VWUHHW� WHHQDJHUV� DGXOWV�
SDUHQWV�ZLWK�FKLOGUHQ�XQGHU�VXSHUYLVLRQ�

6LWH�& ��%�+HDW��,W¶V�OLW� UHDU� VHQLRU�FLWL]HQV� DGXOWV�
SDUHQWV�ZLWK�FKLOGUHQ�XQGHU�VXSHUYLVLRQ�

6LWH�& ��%�&RRO� SDUNLQJ� WHHQDJHUV� DGXOWV�
SDUHQWV�ZLWK�FKLOGUHQ�XQGHU�VXSHUYLVLRQ�

6LWH�& ��%�&URVV�6KDGH� JUDVV� VHQLRU�FLWL]HQV� DGXOWV�
SDUHQWV�ZLWK�FKLOGUHQ�XQGHU�VXSHUYLVLRQ�

6LWH�$� �$�&RRO�+DXV� JUDVV� SDUHQWV�ZLWK�
FKLOGUHQ�XQGHU�
VXSHUYLVLRQ�

DGXOWV�
WHHQDJHUV�

6LWH�$� �$�6RPEUD� VWUHHW� DGXOWV� VHQLRUV�
SDUHQWV�ZLWK�FKLOGUHQ�XQGHU�VXSHUYLVLRQ�

6LWH�$� �%�5LYHU�DQG�&KLOO� UHDU� WHHQDJHUV� DGXOWV�
VHQLRUV�

6LWH�$� �$�&KLOO�2XW� SDUNLQJ� DGXOWV� WHHQDJHUV�
VHQLRUV�

�
(DFK�VWXGHQW�WHDP�FKRVH�D�QDPH�IRU�WKHLU�GHVLJQ�DQG�SURYLGHG�D�EULHI�GHVFULSWLRQ��7KH�
FRPSOHWH�UDQJH�RI�ZRUN�LV�DYDLODEOH�WKURXJK�WKH�5\HUVRQ�8QLYHUVLW\�/LEUDU\�DQG�$UFKLYHV�
GLJLWDO�SRUWDO��KWWSV���OLEUDU\�U\HUVRQ�FD���7KH�GHVLJQ�SURWRW\SHV�SUHVHQW�FRQVLVWHQW�WKHPHV�RI�
SDVVLYH�FRROLQJ��UHOD[DWLRQ�DQG�VHQVLWLYLW\�WR�WKH�VXUURXQGLQJ�QDWXUDO�DQG�EXLOW�HQYLURQPHQW��
)LJXUHV����±����SUHVHQW�VWXGHQW�GHVLJQV�DQG�EULHI�GHVFULSWLRQV�SUHSDUHG�DV�SDUW�RI�WKH�
VWXGHQW�VXEPLVVLRQ��7KHVH�GHVFULSWLRQV�KDYH�EHHQ�UHYLVHG�DQG�HGLWHG�IRU�FRQVLVWHQF\�DQG�
DUH�SURYLGHG�DV�FDSWLRQV�WR�HDFK�RI�WKH�ILJXUHV���
�
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Figure 10: Site C – Team 11B, “Windcatcher” 

 

The Windcatcher pavilion is a cooling 
centre which utilizes passive systems 
for ventilation and cooling. The 
structure is composed of two large 
compressive masses and its form is 
derived from the intersection of the 
street, building and playground, 
creating a place to stop and cool off.  
 
The north-west wind direction flows 
along a sunken path to create a 
versatile space for relaxation, events 
or activities. The larger suspended 
space is to be used as a patio space 
and the small, as a climbable green 
roof.  
 
The manipulation of wind is 
incorporated into the pavilion form, as 
air is drawn into the open activity 
space. A water wall is featured on the 
south-east entrance, creating sensible 
cooling for pavilion users. The different 
levels of the pavilion allow for great 
views to adjacent playground. 

Credit: T Babbar, S Chimenti, S Choi, M El Zein, M Friesen, JP Guay, Z M Ali, T Phagoo, D 
Poloubabkina, L Shabudin, Y Shin, K Swainson, T Vali-Azdeh, W Y Wu. 
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Figure 11: Site C – Team 12B, “Heat: It’s Lit” 

The aspirations of this project 
culminated in a minimal impact 
cooling pavilion, providing various 
cooling effects to the immediate 
community, with specific focus on the 
elderly.  

The pavilion is divided into three 
distinct zones: an air zone, a water 
zone and a comfort zone. By 
incorporating passive air movement 
and providing a live wall that will catch 
the wind, the pavilion can provide 
more-than-adequate cooling on even 
the hottest of summer days. The 
inclusion of an interactive misting 
station provides opportunities for 
children to play. A small kiosk 
provides additional benefits to users, 
offering cold beverages when needed. 
A seating area in the comfort zone is 
geared towards the elderly, allowing 
places for rest and socializing.  

The inspiration behind the form and 
tectonics is drawn from the adjacent 
apartment slab tower, as well as the 
less-is-more minimalist approach of 
Mies van der Rohe. Ideally, the 
pavilion acts to engage fully with the 
community and solve the issue of 
extreme heat during the summer by 
means of passive cooling strategies 
involving air and water. 

Credit: A-J Christie, A R Singh, D L Gawel, D Luong, E Somo, K Tsoukas, M Teyouri, N Budhwa, S 
Niekerk, S Shahzad, R He, R Menh-Huang, T Lecky, T Tin-Nok-Yu,  Y Ying, R Ng. 
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Figure 12: Site C – Team 13B, “Cool” 

 

The design concept is the 
transformation of solid-to-void to fit 
into a three-dimensional grid while 
at the same time providing 
mechanisms for cooling. Materials, 
structure and orientation are 
brought together to provide a 
pleasurable summer experience for 
users. Teenagers are the prime 
user group with activities focused 
on relaxation, eating and studying. 
Mist cooling and a splash pad 
create a tranquil atmosphere. The 
lines demarcating parking spaces 
create the scheme’s modules, 
which can be assembled in various 
configurations and moved in a 
number of locations on the parking 
lot. 
 
Cooling is brought about through 
conduction, transpiration, 
convection and shading. Water in 
various forms – vapor, mist or liquid 
– provide options for cooling. There 
is a splash pad for wading, misting 
stations for cooling, and a waterfall 
for visual pleasure. Hanging vines 
and planters emphasize the 
coolness of this place and provide 
shading and cooling through 
transpiration and carbon transfer. 
The presence of water and 
vegetation stimulates a healthy 
working environment for teenagers 
who wish to study. Winds moving 
through the pavilion cool the 
surrounding area. Shading devices 
protect users from harmful UV. The 
cooling station acts to mitigate 
extreme heat through the creation 
of a tranquil and comfortable 
exterior environment.  

Credit: F Ahmed, R P Asuncion, J Bai, V A Browne, L Chong, I C-A Digirolamo, E Hachemi, G 
Jimenez, S Jones, S Mansouri, R S Mazgaonkar, S Oh, D Sobaszek, E Tang, F Zahn. 
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Figure 13: Site C – Team 14B, “Cross / Shade” 

 

The goal of this project is to create 
a communal cooling system for 
elderly residents. The centre 
provides a refuge in heat wave and 
a lively recreation space. The 
design features four spaces, each 
with a specific purpose, all unified 
by an overhead lattice structure 
housing a misting station and 
branching from the central area to 
connect with other spaces. 
 
A decked seating area is located in 
the centre of the site, furnished 
with patio tables and chairs and 
sitting over a narrow extension of 
the adjacent wading pool. Three 
existing trees shade the area and a 
small structure houses a small 
kitchen, washrooms and storage is 
located adjacent to the seating 
area. The wading pool (that can 
become a winter skating pond) is 
part of a larger water system 
across the site and provides a 
space for children to play.  
 
Another seating area is designed, 
closer to the apartment building, 
intended for elderly users. Set off 
from the other areas, this is a quiet 
space, separated from the more 
active areas for users to enjoy 
board games, conversation or 
reading. The lattice structure 
extends to cover all areas of the 
site, unifying the composition.  

Credit: S Adnan, D Ahmad, Y Arboleda, A Brenna, M Breteon-Honeyman, J Cavliere, G Chalabi, L 
Crichton, V Chow, E Doucette, B Esuan, S Elangko, J Hache, I Jeong, V Paningbatan-Cerez. 
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Figure 14: Site A – Team 6A, “Cool-Haus” 

 

The design of the pavilion is 
focused on the interaction between 
children, their parents and their 
neighbourhood. The goal is to unite 
fun and comfort in the experience 
of the space. The versatile and fully 
accessible pavilion offers an open 
multipurpose space, seating, 
waterfall cooling, amenities, a BBQ 
cooking area, with a nearby splash 
pad and small park. The pavilion 
floor sits 1 m below grade, creating 
a cool environment. This grade 
differential allows for parent 
supervision beyond the enclosed 
area. 
 
A shaded roofed space offers users 
a place for easy transition between 
hot exposes outdoor spaces and 
cooler, shaded spaces. A water 
filtration system and rainwater 
collection mechanism provides 
water to the pool and a constant 
flow of water, supplemented with 
municipal water, flows down the 
slope falling into the ponds below. 
A UV system filters water for use in 
the splash pad, all while cooling the 
overall area.  
 
The openness of the structure 
ensures there is a constant airflow 
and through ventilation. Cool 
breezes reduce the impact of 
summer heat. 
 

Credit: S Canon, D Lord, A Misaghi, A Plesa, S Saroy, J Singh, C Tam, K Toscano, N Toth, C Wang, 
C Wrzeouek, N Xiao, J Xu. 
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Figure 15: Site A – Team 7A, “Sombra” 

 

Nestled within a lush canopy of 
trees, an undulating form 
denotes a space and a walkway 
for residents to call as their own. 
The design aims to provide 
respite to residents through 
passive cooling. Nature is the 
main driving factor of the pavilion 
because of its positive effects on 
the wellbeing of occupants, 
psychologically and physically.  
 
Using the local tree canopy as 
inspiration, a palette of natural 
materials together with a small 
stream of water aim to create a 
pleasant microclimate that helps 
lower a user’s stress. The design 
that overlooks the park respects 
the site context, following the 
rhythm of the trees. Nearby, 
vegetation provide shade and 
noise reduction.  
 
The pavilion accommodates 
meditation, as it is an integral 
part of the natural world and 
provides benefits to users of all 
ages. The pathway provides 
space for people who seek 
relaxation and cooling relief, 
while the central pavilion is larger 
for users to interact and engage 
with each other. To provide 
necessary levels of safety for 
users, LED lighting is 
incorporated in the design to 
enhance visibility. The vertical 
wooden members are oriented to 
allow constant views to the 
south.  
 
Overall, Sombra creates a place 
to take a break in nature, to relax 
and cool off. 

Credit: S K M A Hassanein, R Kaveh, M Kim, S H Ko, J S O Lau, Y Ma, S P Malich, D R Marrazzo, R 
C Mcgee, T A S Menoza, S K Munde, M A Muto, M Sauder, H Tailor, J Zhang. 
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Figure 16: Site A – Team 8B, “River and Chill” 

 

The earth’s climate is changing. 
Recent warming trends are 
significant as they are the result 
of human activity. Toronto will 
experience the impact of climate 
change.  
 
Cooling stations may help 
prepare us for future heat waves. 
Ideally these cooling stations 
should utilize passive cooling that 
takes advantage of local climate 
and site conditions to maintain a 
comfortable environment, 
minimizing the impact on the 
environment. A building built for 
passive cooling may be no 
building at all but rather an 
intervention that is integrated 
within nature and uses no 
energy.  
 
Our proposal therefore guides 
users to a river adjacent to the 
site. This waterway has the 
potential to be fantastic cooling 
amenity for residents from the 
adjacent building. Modules 
designed for specific activities 
frame the path that brings users 
through the forest to the river. 
These spaces will allow users to 
relax on their own, gather in 
groups and enjoy activities 
together, such as an outdoor 
meal. The modules are passively 
shaded by the surrounding dense 
foliage, ensuring that users 
remain cool at all times. 

Credit: A Falls, R Fernades, D Klissarova, C Li, T Marshall, N Mishariti, A Naeshkumar, J Okoh, M 
Crino, P Panus, K Rashid, R Riabinski, B Shi, s Twarog, G Zhou. 
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Figure 17: Site A – Team 9A, “Chill Out” 
Chill Out is a proposal for a cost-
effective modular cooling station. 
Designed to occupy the vast 
outdoor parking spaces 
surrounding apartment towers, 
the modular unit is derived from 
the size of a typical parking spot. 
Using a combination of semi-
enclosed and open units, a 
variety of configurations are 
made possible, allowing for 
future expansion and use in 
other places. 

Passive cooling is achieved by 
creating a module that is devoid 
of any solid walls, allowing for a 
constant breeze to pass through 
the space. In addition, shading is 
provided by the solid roof 
element and through vegetation 
and vines that grow around the 
cables and planers. Active 
cooling is achieved through a 
misting bar found at the 
entrance of every module that 
generates a mist when someone 
walks through the entrance. 
Electricity is generated through 
photovoltaic panels found on the 
roof or the modules. Additionally, 
the roof is designed to collect 
rainwater that provides a 
constant supply for misting. 

To accommodate the activities 
of users, a variety of leisure, 
work and gathering spaces are 
provided. Each module is 
subdivided into three zones: 
intimate relaxation, circulation, 
and a multi-use active space.  

The construction of the modules 
is made cost-efficient by using 
dimensioned lumber and steel 
cables as the main structural 
elements for the cooling 
stations.  

Credit: A Al-Rashid, B Al-Waadeh, A Azia, J Bridglal, N Caccavella, A A Carere, N Chen, C S Chin, J 
S Cruxton, S Gurevich, E L Hamanova, R Ivanytskyy, S M Serrano, N Sokolov, J Tian, L Yang. 

�
7. Community Focus Groups
�
7KH�SURMHFW�DQWLFLSDWHG�WKUHH�IRFXV�JURXSV��RQH�RQ�HDFK�VLWH��7KH�SURWRFRO�FDOOHG�IRU�D�
UDQGRP�VHOHFWLRQ�RI�XS�WR����UHVLGHQWV�IURP�HDFK�VLWH�WR�GLVFXVV�WKH�RXWGRRU�FRROLQJ�FHQWUH�
SURWRW\SH�GHVLJQV��7KH�SURWRFRO�DQWLFLSDWHG�IRFXV�JURXSV�ZRXOG�WDNH�QR�PRUH�WKDQ�WZR�
KRXUV��
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�
,Q�SODQQLQJ�WKH�IRFXV�JURXSV��WKH�3,�UHFRJQL]HG�WKDW�LW�ZRXOG�EH�XQOLNHO\�WKDW�IRFXV�JURXS�
SDUWLFLSDQWV�ZRXOG�KDYH�DQ�LQ�GHSWK�NQRZOHGJH�RI�DUFKLWHFWXUH��7KH�3,�DOVR�GHWHUPLQHG�WKDW�
SUHVHQWLQJ�DOO�WKH�GHVLJQV�IRU�HDFK�VLWH�FRXOG�RYHUZKHOP�SDUWLFLSDQWV�DQG�H[WHQG�GLVFXVVLRQ�
EH\RQG�WKH�IRFXV�JURXS¶V�WZR�KRXU�OLPLW���7KHUHIRUH��WKH�3,�LQ�FRQVXOWDWLRQ�ZLWK�WKH�IRFXV�
JURXS�IDFLOLWDWRU�LGHQWLILHG�IRXU�GHVLJQV�SHU�VLWH�WR�WDNH�WR�HDFK�IRFXV�JURXS�DQG�SRVWHUV�ZHUH�
SUHSDUHG��7KHVH�DUH�SUHVHQWHG�LQ�)LJXUHV���±�����DERYH��7KH�JUDSKLFV�FRQWDLQHG�
DUFKLWHFWXUDO�SODQV��GHVFULSWLYH�WH[WV�DQG�FRORXU�UHQGHULQJV�RI�WKH�VSDFHV�RI�WKH�SURSRVHG�
FRROLQJ�FHQWUHV��$Q�DUFKLWHFWXUH�VWXGHQW�SUHVHQWHG�WKHVH�GHVLJQ�LGHDV�DW�WKH�VWDUW�RI�HDFK�
IRFXV�JURXS��VR�SDUWLFLSDQWV�FRXOG�EHWWHU�FRPPHQW�RQ�WKH�DUFKLWHFWXUDO�GUDZLQJV�SUHVHQWHG�WR�
WKHP��
�
,Q�UHFUXLWPHQW�DQG�RUJDQL]LQJ�WKH�IRFXV�JURXSV��WKUHH�LVVXHV�DURVH��
�
)LUVW��GXH�WR�GHOD\V�LQ�UHFHLYLQJ�5(%�DSSURYDO�IRU�WKH�IRFXV�JURXSV��UHFHLYHG�LQ�PLG�)HEUXDU\�
�������LPSOHPHQWDWLRQ�RI�WKH�IRFXV�JURXSV�ZDV�GHOD\HG�WR�ODWH�ZLQWHU���HDUO\�VSULQJ�RI��������
�
6HFRQG��ODWH�LQ�WKH�SURFHVV��D�FRPPXQLW\�JURXS�LQYROYHG�ZLWK�RQH�RI�WKH�VLWHV�DGYLVHG�WKH�3,�
WKDW�WKLV�JURXS�ZRXOG�QRW�VXSSRUW�5\HUVRQ¶V�HQJDJHPHQW�ZLWK�WKDW�FRPPXQLW\��EHOLHYLQJ�WKDW�
WKH�FRPPXQLW\�KDG�EHHQ�³VWXGLHG�HQRXJK´��7KLV�QHZV�FDPH�DV�D�VXUSULVH�WR�ERWK�WKH�3,�DQG�
73+�ZKR�KDG�UHFHLYHG�SHUPLVVLRQ�IURP�WKH�SURSHUW\�RZQHUV�DQG�FRPPXQLW\�UHSUHVHQWDWLYHV�
IRU�WKH�IRFXV�JURXSV��&RQVHTXHQWO\��WKH�3,�RUJDQL]HG�IRFXV�JURXSV�RQ�WKH�WZR�UHPDLQLQJ�
VLWHV��%�DQG�&���'HSHQGLQJ�XSRQ�UHFUXLWPHQW��WKH�3,�SODQQHG�WR�KROG�XS�WR�WKUHH�IRFXV�JURXSV�
RQ�WKH�UHPDLQLQJ�WZR�VLWHV��
�
7KLUG��DJUHHG�UHFUXLWPHQW�SURWRFROV�±�SRVWHULQJ�LQ�WKH�EXLOGLQJV�DQG�GLVWULEXWLQJ�IO\HUV�WR�
EXLOGLQJ�UHVLGHQWV�±�\LHOGHG�QR�SDUWLFLSDQWV��HYHQ�DIWHU�VHYHUDO�DWWHPSWV��*LYHQ�FRQVWUDLQWV�RI�
EXGJHW��WLPLQJ�DQG�DYDLODELOLW\�RI�DOO�SHUVRQQHO��WKH�3,�GHFLGHG�WR�DSSURDFK�UHFUXLWPHQW�ZLWK�D�
PRUH�FRQFHUWHG�HIIRUW�DQG�LQ�D�WDUJHWHG�PDQQHU��2Q�WKH�GD\�WKDW�HDFK�IRFXV�JURXS�ZDV�
VFKHGXOHG��WKH�5$�DQG�IRFXV�JURXS�DVVLVWDQWV�DUULYHG�HDUO\�DW�HDFK�EXLOGLQJ��%\�JRLQJ�GRRU�
WR�GRRU�DQG�DOVR�ZDLWLQJ�LQ�WKH�EXLOGLQJV¶�OREELHV��WKH\�ZHUH�DEOH�WR�UHFUXLW�VL[�SDUWLFLSDQWV�DW�
HDFK�VLWH�ZKR�PHW�WKH�SDUWLFLSDWLRQ�FULWHULD��,Q�FRQVXOWDWLRQ�ZLWK�WKH�3,��WKH�IDFLOLWDWRU�
SURFHHGHG�WR�XQGHUWDNH�WKH�IRFXV�JURXS�XWLOL]LQJ�HDFK�JURXS�DV�D�FRQYHQLHQFH�VDPSOH�RI�
XVHUV���
�
7KH�ILUVW�IRFXV�JURXS�ZDV�KHOG�RQ�6DWXUGD\����$SULO������LQ�D�PHHWLQJ�URRP�GHGLFDWHG�IRU�
FRPPXQLW\�GLVFXVVLRQV��ORFDWHG�LQ�RQH�RI�WKH�ORZ�ULVH�EXLOGLQJV�DW�6LWH�%��WKH�ILUVW�RI�WKH�WZR�
UHPDLQLQJ�VLWHV��7KLV�IRFXV�JURXS�KDG�WKUHH�PDOH�DQG�WKUHH�IHPDOH�SDUWLFLSDQWV�RI�YDULRXV�
DJHV��2QH�SDUWLFLSDQW�LV�DFWLYH�RQ�WKH�WHQDQW�FRXQFLO��$OO�SDUWLFLSDQWV�FRXOG�FRPPXQLFDWH�LQ�
(QJOLVK��DV�UHTXLUHG��DQG�DOVR�DSSHDUHG�DEOH�WR�IROORZ�WKH�GHVLJQ�SUHVHQWDWLRQV�PDGH��
+RZHYHU��RQH�SDUWLFLSDQW�VHHPHG�OHVV�FRPIRUWDEOH�SDUWLFLSDWLQJ�WKDQ�WKH�RWKHUV��DQG�DQRWKHU�
SDUWLFLSDQW�PDGH�PXOWLSOH�HIIRUWV�WR�GLYHUW�WKH�FRQYHUVDWLRQ�WR�KLV�SHUVRQDO�LQWHUHVWV�DERXW�WKH�
KRXVLQJ�FRPSOH[��,Q�JHQHUDO��WKH�SDUWLFLSDQWV�KDG�JUHDW�IDPLOLDULW\�ZLWK�WKHLU�RZQ�VLWH��:KHQ�
DVNHG�DERXW�SHUVRQDO�FRROLQJ�VWUDWHJLHV��WKH\�DOO�WDONHG�DERXW�JRLQJ�VRPHZKHUH�HOVH��DLU�
FRQGLWLRQHG�PDOO��SDUN��RU�FLW\�EHDFK��:LWK�UHVSHFW�WR�WKHLU�RZQ�DSDUWPHQW�EXLOGLQJ�VLWH��WKH\�
JDYH�GHWDLOHG�UHVSRQVHV�WR�WKHLU�SUHIHUHQFHV�DERXW�WKH�EHVW�ORFDWLRQ�RQ�WKH�SURSHUW\�IRU�DQ�
RXWGRRU�FRROLQJ�FHQWUH��7KH\�ZHUH�DOVR�YHU\�VHQVLWLYH�WR�LVVXHV�RI�VDIHW\��VHFXULW\�DQG�
YDQGDOLVP�RI�SURSHUW\��DV�ZHOO�DV�WKH�UROH�RI�D�SURSHUW\�PDQDJHU�WR�VXSSRUW�WHQDQWV¶�QHHGV��
3DUWLFLSDQWV�ZHUH�QRW�GLVFHUQLQJ�DERXW�WKH�VSHFLILFV�RI�GHVLJQ�GHWDLOV�RWKHU�WKDQ�WKH�
UHODWLRQVKLS�RI�PDWHULDO�FKRLFHV�DQG�FRQVWUXFWLRQ�WR�SURSHUW\�PDQDJHPHQW�DQG�PDLQWHQDQFH�
LVVXHV��7KH�JURXS�ZDV�H[WUHPHO\�LQWHUHVWHG�LQ�D�GHVLJQ�WKDW�ZRXOG�HQDEOH�D�ZLGH�UDQJH�RI�
UHVLGHQWV�WR�DVVHPEOH�DQG�XVH�D�FRROLQJ�FHQWUH��ZKHWKHU�DOO�DW�RQFH�RU�DW�YDU\LQJ�WLPHV�RI�
WKH�GD\��

�
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7KH�VHFRQG�IRFXV�JURXS�ZDV�KHOG�RQ�6XQGD\����$SULO������LQ�D�PHHWLQJ�URRP�LQ�WKH�KLJK�
ULVH�EXLOGLQJ�RQ�6LWH�&��WKH�VHFRQG�RI�WKH�WZR�UHPDLQLQJ�VLWHV��7KLV�IRFXV�JURXS�FRQVLVWHG�RI�
WKUHH�PDOH�DQG�WKUHH�IHPDOH�SDUWLFLSDQWV��$OO�SDUWLFLSDQWV�FRXOG�FRPPXQLFDWH�LQ�(QJOLVK��DV�
UHTXLUHG��DQG�DOVR�DSSHDUHG�DEOH�WR�IROORZ�WKH�GHVLJQ�SUHVHQWDWLRQV�PDGH�E\�RQH�RI�WKH�
VWXGHQW�IRFXV�JURXS�DVVLVWDQWV��$W�WKLV�VLWH��WKH�SDUWLFLSDQWV�DOO�LGHQWLILHG�VWUDWHJLHV�RI�
SHUVRQDO�FRROLQJ�LQ�KRW�ZHDWKHU�UDWKHU�WKDQ�JRLQJ�RII�VLWH��7KHVH�LQFOXGHG�ILQGLQJ�VKDGH��
ZHDULQJ�OLJKW�ZHLJKW�DQG�OLJKW�FRORXUHG�FORWKLQJ��DQG�VWD\LQJ�K\GUDWHG��:KHQ�DVVHVVLQJ�WKH�
VWXGHQW�GHVLJQV��WKHVH�UHVLGHQWV�GHPRQVWUDWHG�D�JRRG�NQRZOHGJH�RI�WKHLU�RZQ�VLWH��7KH\�
LQGLFDWHG�WKDW�WKH�ODUJH�RSHQ�JUHHQ�VSDFH�WR�WKH�VRXWK�LV�XVHG�IURP�WLPH�WR�WLPH�IRU�EXLOGLQJ�
ZLGH�HYHQWV�EXW�DOVR�WKDW�WKLV�DUHD�LV�ERWK�WKH�KRWWHVW�SDUW�RI�WKH�VLWH�DQG�WKH�OHDVW�FRQYHQLHQW�
IRU�DVVHPEOLQJ�UHVLGHQWV��3DUWLFLSDQWV�IRFXVHG�RQ�WKH�VSHFLILF�ORFDWLRQ�RI�DQ�RXWGRRU�FRROLQJ�
FHQWUH��7KH\�ZHUH�PLQGIXO�RI�WKH�SRWHQWLDO�FRVWV�RI�FRQVWUXFWLQJ�D�FHQWUH��3DUWLFLSDQWV�
H[SUHVVHG�LQWHUHVW�LQ�PRGXODU�GHVLJQV�WKDW�FRXOG�EH�HUHFWHG�TXLFNO\��UH�DUUDQJHG�DQG���RU�
UHSOLFDWHG�WR�PHHW�D�YDULHW\�RI�QHHGV�DQG�FRQGLWLRQV��:KHQ�DVNHG�DERXW�SURSHUW\�
PDQDJHPHQW�LVVXHV��YDQGDOLVP�DQG�VHFXULW\��WKH�SDUWLFLSDQWV�LQ�WKH�IRFXV�JURXS�GHVFULEHG�
WKHLU�EXLOGLQJ�DV�ZHOO�PDQDJHG�DQG�WKHUHIRUH�KDG�IHZ�FRQFHUQV�DERXW�WKHVH�LVVXHV��7KH�
SDUWLFLSDQWV�LQ�WKH�VHFRQG�IRFXV�JURXS�H[SUHVVHG�LQWHUHVW�LQ�WKH�VRFLDO�DVSHFWV�RI�D�FRROLQJ�
FHQWUH�DQG�RIIHUHG�VXSSRUW�WR�WKRVH�GHVLJQV�WKDW�ZRXOG�FRQWLQXH�WR�IDFLOLWDWH�ZLGH�XVH�DQG�
VRFLDO�LQWHUDFWLRQ�RI�UHVLGHQWV�EH\RQG�SHULRGV�RI�H[WUHPH�KHDW���
 
8. Project Findings and Observations 
�
7KLV�UHVHDUFK�SURMHFW�UHTXLUHG�WKH�XQIROGLQJ�RI�D�VHULHV�RI�HYHQWV�DQG�DFWLYLWLHV��ZLWK�VSHFLILF�
GHOLYHUDEOHV�RYHU�D�OLPLWHG�WLPHIUDPH��LQ�RUGHU�WR�SUHVHQW�WR�73+�DQG�SRWHQWLDO�FRROLQJ�FHQWUH�
XVHUV�SURWRW\SH�GHVLJQV�IRU�FRQVLGHUDWLRQ�DQG�HYDOXDWLRQ��7KH�UHTXLUHPHQWV�RI�WKH�PXOWLSOH�
SOD\HUV�DGGHG�WR�WKH�FRPSOH[LW\�RI�WKH�SURMHFW�DQG�OHG�WR�GHOD\V�LQ�LPSOHPHQWDWLRQ�RI�DVSHFWV�
RI�WKH�SURMHFW�DQG�D�GHOD\�LQ�SURMHFW�FRPSOHWLRQ�IURP�HDUO\������WR�ODWH�������1RQHWKHOHVV��
WKH�PXOWLSOLFLW\�RI�VWDNHKROGHUV�UHIOHFWV�ERWK�WKH�FRPSOH[LW\�RI�WKLV�LVVXH�DQG�WKH�QHFHVVLW\�RI�
D�PXOWL�YDOHQW�DSSURDFK�WR�WKH�TXHVWLRQ�RI�DGGUHVVLQJ�KHDW�PLWLJDWLRQ�WKURXJK�RXWGRRU�
FRROLQJ�LQ�DSDUWPHQW�QHLJKERXUKRRGV��7KH�IROORZLQJ�DUH�SUHVHQWHG�DV�SURMHFW�ILQGLQJV�DQG�
SHUVRQDO�REVHUYDWLRQV�E\�WKH�3,��
�
8.1 The development of design prototypes for outdoor cooling centres and the value 
of student engagement 
�
7KLV�UHVHDUFK�SURMHFW�FHQWUHG�RQ�DUFKLWHFWXUH�DQG�WKH�XWLOL]DWLRQ�RI�GHVLJQ�DV�UHVHDUFK�DV�D�
PHDQV�WR�H[SORUH�DQ�LVVXH�LQ�WKH�GRPDLQV�RI�SXEOLF�KHDOWK��XUEDQ�GHVLJQ�DQG�FLW\�SODQQLQJ��
7KH�XVH�RI�DFWXDO�VLWHV��ZLWK�UHDO�VLWH�FRQVWUDLQWV��REOLJHG�VWXGHQW�GHVLJQHUV�WR�HQJDJH�LQ�
FUHDWLYH�DQG�FROODERUDWLYH�SUREOHP�VROYLQJ��6SHFLILF�ORFDWLRQV�ZLWKLQ�WKH�JLYHQ�VLWHV��IXUWKHU�
UHTXLUHG�FRQVLGHUDWLRQ�RI�ERWK�W\SLFDO�DQG�XQLTXH�FRQGLWLRQV�WKDW�ZRXOG�VKDSH�GHVLJQ�
GHFLVLRQV�DQG�RXWFRPHV�IRU�JLYHQ�VLWHV�DQG�ORFDWLRQV��7KH�GHYHORSPHQW�RI�GHVLJQ�REMHFWLYHV�
DQG�SDUDPHWHUV��WKH�LGHQWLILFDWLRQ�RI�SRWHQWLDO�XVHU�W\SHV�DQG�WKH�DUWLFXODWLRQ�RI�GHVLJQ�
LVVXHV��DQG�WKHLU�DSSOLFDWLRQ�WR�WKH�GHVLJQ�SUREOHP��FKDOOHQJHG�VWXGHQWV�WR�PHHW�DOO�DVSHFWV�
RI�WKHVH�UHDO�ZRUOG�FRQVWUDLQWV��FRQGLWLRQV�DQG�REOLJDWLRQV�LQ�WKHLU�GHVLJQ�SURSRVDOV��
�
7KH�VKRUW�WLPH�IUDPH�IRU�GHFLVLRQ�PDNLQJ�DQG�SURMHFW�H[HFXWLRQ�LQ�ZLWKLQ�D�WHDP�RI�D�GR]HQ�
VWXGHQW�FDOOHG�IRU�DOO�SDUWLFLSDQWV�WR�QHJRWLDWH�GHFLVLRQV�LQ�D�FRQVWUXFWLYH�DQG�SRVLWLYH�ZD\��LQ�
RUGHU�WR�DFKLHYH�WKH�REMHFWLYH�RI�D�FRKHUHQW�DQG�FRQVLGHUHG�GHVLJQ�SURWRW\SH��)RUHJURXQGLQJ�
XVHU�FRPIRUW�LQ�H[WUHPH�KHDW��VXVWDLQDEOH�GHVLJQ�SUDFWLFHV�DQG�SDVVLYH�FRROLQJ�EURXJKW�
VWXGHQWV�LQWR�WKH�FRQWHPSRUDU\�H[LJHQFLHV�RI�GHVLJQ�SUD[LV��
�
(QJDJLQJ�VWXGHQWV�ZLWK�SUDFWLWLRQHUV�LQ�PXOWLSOH�GLVFLSOLQHV��H[SRVHG�WKHP�WR�WKH�
FRPSOH[LWLHV�RI�GHVLJQ�LQ�WKH�ZRUOG�EH\RQG�WKH�DFDGHP\��3UHVHQWLQJ�GHVLJQV�LQ�IRFXV�JURXS�
VHWWLQJV�EURXJKW�VWXGHQWV�LQWR�WKH�UHDOLW\�RI�FOLHQW�HQJDJHPHQW�DQG�IHHGEDFN��QHFHVVDU\�IRU�
HIIHFWLQJ�VXFFHVVIXO��HQJDJLQJ�DQG�XVHDEOH�GHVLJQ�RXWFRPHV��1RWZLWKVWDQGLQJ�WKHVH�
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PXOWLSOH�IDFWRUV��FRQVWUDLQWV��LVVXHV�DQG�REOLJDWLRQV��VWXGHQWV�SURGXFHG�D�UDQJH�RI�SURWRW\SH�
GHVLJQV�WKDW�SURYLGH�D�VSHFWUXP�RI�SRVVLELOLWLHV�SRWHQWLDO�IRU�WKH�FUHDWLRQ�RI�RXWGRRU�FRROLQJ�
FHQWUHV���
�
7KH�RXWFRPHV�RI�WKLV�SLORW�SURMHFW�GHPRQVWUDWHV�WKH�SRWHQWLDO�RI�GHVLJQ�WR�UHYHDO�SRVVLELOLWLHV�
DQG�LPDJLQH�GLIIHUHQW�DQG�RWKHUZLVH�XQLPDJLQHG�IXWXUHV�
 
8.2 Utilization of focus groups for design feedback and community “buy-in” 
�
)RFXV�JURXSV�FDQ�EH�DQ�HIIHFWLYH�ZD\�WR�HOLFLW�XVHU�IHHGEDFN�RQ�D�GHVLJQ�SURSRVDO��,Q�WKHVH�
SDUWLFXODU�IRFXV�JURXSV��HQJDJLQJ�DUFKLWHFWXUH�VWXGHQWV�LQ�WKH�GHYHORSPHQW�RI�GHVLJQV��WKH�
SUHVHQWDWLRQ�RI�GHVLJQ�RXWFRPHV�LQ�IRFXV�JURXS�VHWWLQJV�DQG�KHDULQJ�WKH�FRPPXQLW\�
PHPEHUV¶�UHVSRQVH�WR�GLVFXVV�SURSRVDOV��SURYLGH�VWXGHQW�DVVLVWDQWV�D�RQH�RI�D�NLQG�
RSSRUWXQLW\�WR�H[SHULHQFH�XVHU�IHHGEDFN�WR�GHVLJQ�ZRUN��
�
)RU�UHDVRQV�RI�WLPH�DQG�FRVW��WKH�PDWHULDO�SUHVHQWHG�WR�WKH�UHVLGHQWV�LQ�WKH�IRFXV�JURXSV�DW�
WKH�DSDUWPHQW�VLWHV�ZDV�LQ�WKH�IRUP�RI�UHGXFHG�VFDOH�UHSURGXFWLRQV�RI�WKH�VWXGHQWV¶�
SUHVHQWDWLRQ�SDQHOV��SURGXFHG�DW�WKH�HQG�RI�&([����7KHVH�SDQHOV�FRQWDLQHG�D�ORW�RI�
LQIRUPDWLRQ�DQG�ZHUH�SUHVHQWHG�LQ�D�YDULHW\�RI�IRUPDWV��7KH�ODFN�RI�XQLIRUPLW\�DQG�WKH�
UHODWLYH�ODFN�RI�FDSDFLW\�DPRQJ�IRFXV�JURXS�SDUWLFLSDQWV�WR�HQJDJH�ZLWK�DUFKLWHFWXUDO�
GUDZLQJV�DQG�UHQGHULQJV�PD\�KDYH�PDGH�LW�PRUH�GLIILFXOW�IRU�OD\�XVHUV�WR�XQGHUVWDQG�GHVLJQ�
FRQFHSWV��$�GLIIHUHQW�SURFHVV��VXFK�DV�SURYLGLQJ�PRUH�WLPH�RU�PDNLQJ�GHVLJQV�DYDLODEOH�SULRU�
WR�IRFXV�JURXSV��RU�PRUH�VLPSOLILHG�DQG�FRQVLVWHQW�SUHVHQWDWLRQ��PD\�KDYH�PDGH�LW�HDVLHU�IRU�
UHVLGHQWV�WR�TXLFNO\�XQGHUVWDQG�DQG�WKHQ�DVVHVV�HDFK�SURSRVDO���
�
)RFXV�JURXSV�GHSHQG�XSRQ�SDUWLFLSDWLRQ��7KH�DEVHQFH�RI�D�VLJQLILFDQW�ILQDQFLDO�LQFHQWLYH�IRU�
SDUWLFLSDWLRQ��DV�D�UHVXOW�RI�HWKLFV�FRQVLGHUDWLRQV��DQG�WKH�WLPLQJ�DQG�ORFDWLRQ�RI�IRFXV�JURXSV�
�DQG�SRVVLEO\�WKH�XQGHUO\LQJ�LVVXH�RI�FRPPXQLW\�UHVLGHQWV�EHOLHYLQJ�WKDW�WKH\�KDG�EHHQ�
³VXUYH\HG�HQRXJK´�ZLWKRXW�DQ\�ORQJ�WHUP�SHUFHLYHG�EHQHILWV�RU�RXWFRPHV��DSSHDUV�WR�KDYH�
LQKLELWHG�ODUJH�QXPEHU�SDUWLFLSDWLRQ�LQ�WKH�IRFXV�JURXSV��7KH�ORZ�QXPEHU�RI�SDUWLFLSDQWV�LQ�
WKH�IRFXV�JURXSV�ZDV�GLVDSSRLQWLQJ��$OWKRXJK�SURPLVHG��FRPPXQLW\�VXSSRUW�IRU�WKH�SURMHFW�
GLG�QRW�PDWHULDOL]H�WKDW�UHVXOWHG�LQ�ORZ�WXUQRXW��%URDGHQLQJ�UHFUXLWPHQW�WR�UHVLGHQWV�RXWVLGH�
WKRVH�RQ�WKH�VXEMHFW�VLWHV�PD\�KDYH�\LHOGHG�JUHDWHU�QXPEHUV��1RQHWKHOHVV��WKH�FRQYHQLHQFH�
VDPSOH�RI�XVHUV�DW�WKH�WZR�VLWHV�SURYLGHV�XVHIXO�IHHGEDFN�RQ�GHVLJQ�SURSRVDOV���
�
7KH�SRVLWLYH�UHVSRQVH�WR�FRROLQJ�FHQWUHV�LQ�ERWK�IRFXV�JURXSV�LQGLFDWHG�D�VXSSRUW�IRU�RXWGRRU�
FRROLQJ�DV�D�SRWHQWLDO�WR�DGGUHVV�RQH�DVSHFW�RI�H[FHVVLYH�KHDW�IRU�DSDUWPHQW�GZHOOHUV�LQ�
7RURQWR¶V�VXPPHU��%DVHG�RQ�FRPPHQWV�UHFHLYHG��GHVLJQLQJ�IRU�VXFK�IDFLOLWLHV�PXVW�
DQWLFLSDWH�D�ZLGH�UDQJH�RI�XVHUV��H[WHQVLYH�XVH�RYHU�DOO�WLPHV�RI�GD\��DQG�VXSSRUW�IRU�XVH�RI�
WKHVH�IDFLOLWLHV�RXWVLGH�RI�SHULRGV�RI�H[WUHPH�KHDW��
�
6HFXULQJ�WKH�EX\�LQ�RI�VWDNHKROGHU�JURXSV�LV�HVVHQWLDO��(DUO\�LQ�WKH�SURFHVV��WKH�SURMHFW�
DQWLFLSDWHG�HQJDJLQJ�ZLWK�EXLOGLQJ�RZQHUV�DQG�PDQDJHUV��EXW�WKLV�ZDV�QRW�SXUVXHG��GXH�WR�
WLPH�FRQVWUDLQWV��FKDQJHV�LQ�SURMHFW�SHUVRQQHO�DQG�OLPLWDWLRQV�RI�UHVRXUFHV��6HQVLWLYLW\�WR�
FRPPXQLW\�QHHGV�DQG�FORVHU�ZRUN�ZLWK�FRPPXQLW\�JURXSV�PD\�IDFLOLWDWH�EURDGHU�
SDUWLFLSDWLRQ�DQG�GHHSHQ�SURMHFW�ILQGLQJV��
�
8.3 A complex issue takes time 
�
$V�WKH�UHVHDUFK�FRQWHQW�DQG�EDFNJURXQG�LQIRUPDWLRQ�WR�WKLV�SDSHU�LQGLFDWHV��WKH�LVVXH�RI�WKH�
LPSDFW�RI�FOLPDWH�FKDQJH�RQ�KXPDQ�KHDOWK��LQ�WKLV�FDVH�LQ�UHODWLRQ�WR�H[WUHPH�KHDW�IRU�
YXOQHUDEOH�SRSXODWLRQV�OLYLQJ�LQ�KLJKULVH�EXLOGLQJV�ZLWKRXW�DLU�FRQGLWLRQLQJ��KDV�EHHQ�
GHYHORSLQJ�RYHU�D�ORQJ�WLPH��(YLGHQFH�EDVHG�DQG�FRQFOXVLYH�UHVHDUFK�KDV�SURYLGHG�
FRQVLGHUDEOH�GDWD�IRU�SUDFWLWLRQHUV�LQ�KHDOWK�DQG�SODQQLQJ��
�
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7KH�SDXFLW\�RI�GHVLJQ�EDVHG�UHVHDUFK�SRLQWV�WR�RSSRUWXQLWLHV�IRU�DUFKLWHFWV��XUEDQ�GHVLJQHUV�
DQG�SK\VLFDO�SODQQHUV�WR�GHYHORS�H[SDQG�WKH�ILHOG�RI�NQRZOHGJH�DQG�DGG�WKHLU�YRLFHV�WR�
WKRVH�RI�WKH�VFLHQWLVW��KHDOWK�SURPRWHU�RU�SROLF\�PDNHU��&RQWLQXHG�LQYHVWPHQW�LQ�GHVLJQ�
EDVHG�UHVHDUFK�LV�FDOOHG�IRU�LQ�H[SDQGLQJ�WKLV�ILHOG�RI�NQRZOHGJH��
 
8.4 The power of film media to convey ideas and present issues in context 
 
7KH�SURGXFWLRQ�RI�D�ILOP�RQ�WKH�LPSDFW�RI�H[FHVVLYH�VXPPHU�KHDW��VKRZQ�WR�DUFKLWHFWXUH�
VWXGHQWV�LQ�PLG�ZLQWHU��FRQWULEXWHG�SRVLWLYHO\�WR�WKH�&([����&DSWXULQJ�WKH�YRLFHV�DQG�
WKRXJKWV�RI�UHVLGHQWV�LQ�WLPHV�RI�H[WUHPH�KHDW��SDUWLFLSDQWV�ZHUH�ILOPHG�LQ�WKH�VXPPHU�RI�
������7RURQWR¶V�KRWWHVW�VXPPHU�WR�WKDW�WLPH��SURYLGHG�YLHZHUV�ZLWK�LQVLJKWV�LQWR�WKH�LVVXH��
WKDW�RWKHUZLVH�ZRXOG�KDYH�EHHQ�GLIILFXOW�WR�FRQYH\��7KH�,PDJH�$UWV�JUDGXDWH�VWXGHQW�
ILOPPDNHU�LV�WR�EH�FRPPHQGHG�IRU�KLV�LQVLJKWIXO�GHYHORSPHQW�RI�WKLV�ILOP�DQG�KLV�ZRUN�
WRJHWKHU�ZLWK�WKH�5$�WR�FDSWXUH�WKH�HVVHQFH�RI�EHLQJ�LQ�DQ�RYHUKHDWHG�FLW\�LQ�VXPPHUWLPH���
�
7KH�VXFFHVVIXO�XVH�RI�WKLV�PHGLXP�WR�FRPPXQLFDWH�D�VHW�RI�DUFKLWHFWXUDO�LVVXHV�LV�HYLGHQW�
DQG�ZRUWK�FRQWLQXHG�SXUVXLW��7KH�VKRZLQJ�RI�WKLV�ILOP�WR�D�ZLGHU�DXGLHQFH�±�SHUKDSV�WKURXJK�
SXEOLF�OLEUDULHV�RU�FRPPXQLW\�UHFUHDWLRQ�FHQWUHV�RU�RWKHU�FRPPXQLW\�IDFLOLWLHV�±�PD\�SURPSW�D�
EURDGHU�GLVFXVVLRQ�RI�WKLV�LVVXH��7KH�LPSDFW�RI�ILOP�±�DQG�LWV�FXUUHQW�FDSDFLW\�WR�EH�HDVLO\�
DFFHVVLEOH�DQG�XVHU�IULHQGO\�±�PD\�SURPSW�DUFKLWHFWV��XUEDQ�GHVLJQHUV�DQG�FLW\�SODQQHUV�WR�
HQJDJH�LQ�WKLV�DVSHFW�RI�UHVHDUFK�DQG�GRFXPHQWDWLRQ�WR�VXSSRUW�WKH�DGYDQFHPHQW�RI�WKHLU�
UHVSHFWLYH�GLVFLSOLQHV�DQG�SURIHVVLRQV��
�� ��
8.5 The creation of permanent record of the project and project dissemination  
 
7KH�SXEOLFDWLRQ�RI�WKH�&([���RXWFRPHV�DOORZV�IRU�D�ZLGHU�GLVWULEXWLRQ�RI�WKLV�PDWHULDO�DQG�
SURYLGHV�RSSRUWXQLWLHV�IRU�IXUWKHU�IRFXV�JURXS�RU�RWKHU�XVHU�IHHGEDFN��7KH�RSSRUWXQLW\�WR�
SUHVHQW�ILQGLQJV�DW�DFDGHPLF�FRQIHUHQFHV�DQG�SXEOLF�HYHQWV�IXUWKHU�VXSSRUWV�GLVFXVVLRQ�RI�
WKH�VHPLQDO�LGHDV�RI�WKH�SURMHFW��IHHGEDFN�DQG�NQRZOHGJH�WUDQVIHU��
 
8.6 The complexity of inter-disciplinary and inter-sectoral research and the potential 
of positive synergies between multiple stakeholders  
 
,Q�WKH�GHVLJQ�DQG�SODQQLQJ�GLVFLSOLQHV��HQJDJHPHQW�ZLWK�PXOWLSOH�VWDNHKROGHUV��OLVWHQLQJ��
UHVSRQGLQJ�DQG�DFWLQJ��DUH�NH\V�WR�VXFFHVVIXO�SUDFWLFH��
�
7KLV�SURMHFW�RULJLQDWHG�ZLWK�FRQYHUVDWLRQV�EHWZHHQ�WKH�3,�DQG�VWDII�DW�73+��ZKR�ZHUH�
LQWHUHVWHG�LQ�DGYDQFLQJ�LGHDV�DERXW�RXWGRRU�FRROLQJ�FHQWUHV�WKDW�ZHUH�FRPLQJ�RXW�RI�WKHLU�
UHVHDUFK�DQG�VWDNHKROGHU�HQJDJHPHQW�RQ�WKH�LVVXH�RI�FOLPDWH�FKDQJH��$V�WKH�SURMHFW�
GHYHORSHG�DQG�ZDV�LPSOHPHQWHG��RWKHUV�ZHUH�GUDZQ�LQWR�WKH�SURFHVV��LQFOXGLQJ�D�ILOPPDNHU��
EXLOGLQJ�VFLHQFH�UHVHDUFKHUV��DFDGHPLFV�LQ�PDQ\�GLVFLSOLQHV��KHDOWK�SURPRWHUV��EXLOGLQJ�
RZQHUV�DQG�PDQDJHUV��ODQGVFDSH�DUFKLWHFWV��WHQDQW�UHSUHVHQWDWLYHV�DQG�WKHLU�DVVRFLDWLRQV��
FOLPDWH�FKDQJH�H[SHUWV��KRXVLQJ�SURYLGHUV��PXQLFLSDO�SROLWLFLDQV��FRPPXQLW\�OHDGHUV�DV�ZHOO�
DV�FROODERUDWRUV�LQ�WKH�7RZHU�5HQHZDO�3DUWQHUVKLS�DQG�RWKHUV��,Q�DOO�WKLV��WKH�H[LJHQFLHV�RI�
WLPH��WKH�UHVSRQVLELOLWLHV�DQG�REOLJDWLRQV�RI�SDUWLFLSDQWV�WR�WKHLU�LQGLYLGXDO�RUJDQL]DWLRQV�
FUHDWHG�XQIRUHVHHQ�FKDOOHQJHV�DV�ZHOO�DV�XQDQWLFLSDWHG�UHYHODWLRQV��1RQHWKHOHVV��FRPPRQ�
JRDOV�DQG�VKDUHG�DVSLUDWLRQV�IRU�VXFFHVVIXO�RXWFRPHV�FRQWLQXHG�WR�SURSHO�WKH�ZRUN�RI�WKLV�
SURMHFW�� 

 
$GGUHVVLQJ�VROXWLRQV�WR�FOLPDWH�FKDQJH�LV�ERWK�WLPH�FRQVXPLQJ�DQG�FKDOOHQJLQJ��$V�ZH�DOO�
NQRZ��JRRG�WKLQJV�WDNH�WLPH�WR�GHYHORS�DQG�EH�UHDOL]HG��,QWHU�GLVFLSOLQDU\�DQG�LQWHU�VHFWRUDO�
ZRUN�KDV�WKH�SRWHQWLDO�WR�\LHOG�IUXLWIXO�RXWFRPHV�IRU�PXOWLSOH�EHQHILWV� 
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8.7 Further work  
 
)XQGLQJ�IURP�5\HUVRQ¶V�&85/'�SURYLGHG�IRU�WKUHH�IRFXV�JURXSV��RI�ZKLFK�RQO\�WZR�WRRN�
SODFH��$GGLWLRQDO�IRFXV�JURXSV�PD\�SURYLGH�IXUWKHU�DQG�PRUH�H[WHQVLYH�IHHGEDFN�RQ�WKH�
LVVXH�RI�FRROLQJ�FHQWUH�GHVLJQV���
�
6HHNLQJ�D�EURDGHU�DXGLHQFH�IRU�WKLV�LVVXH��WKURXJK�VKRZLQJ�WKH�ILOP�WKHQ�HIIHFWLQJ�D�IRFXV�
JURXS��PD\�SURPSW�JUHDWHU�SDUWLFLSDWLRQ�DQG�HOLFLW�D�EURDGHU�UDQJH�RI�RSLQLRQ��

�
6LQFH�WKH�FRQFOXVLRQ�RI�WKH�SURMHFW��VWDII�DW�73+�KDV�FKDQJHG�DQG�SULRULWLHV�VKLIWHG��,Q�OLJKW�RI�
D�QHZO\�DSSRLQWHG�0HGLFDO�2IILFHU�RI�+HDOWK�DQG�QHZ�VWDII�DSSRLQWPHQWV��D�IXOO�SUHVHQWDWLRQ�
RI�SURWRW\SH�SURSRVDOV��D�GLVFXVVLRQ�RI�WKHLU�GHVLJQV�DQG�LPSOLFDWLRQV�IRU�IXWXUH�ZRUN�WR�
VXSSRUW�FRQFHSW�RI�KHDW�PLWLJDWLRQ�WKURXJK�RXWGRRU�FRROLQJ�FHQWUHV�LV�ZDUUDQWHG��
 
9. Conclusions 
�
9XOQHUDEOH�SRSXODWLRQV�ZLOO�IDFH�JUHDWHU�FKDOOHQJHV�WR�WHVW�WKHLU�UHVLOLHQFH�LQ�WKH�IDFH�RI�
FOLPDWH�FKDQJH��&RQFHUQV�DERXW�FOLPDWH�FKDQJH��XUEDQL]DWLRQ��KHDW�LVODQG�HIIHFWV�DQG�
FRQFRPLWDQW�LPSDFWV�RQ�WKH�TXDOLW\�RI�OLIH�DQG�WKH�KHDOWK�DQG�ZHOO�EHLQJ�RI�UHVLGHQWV�KDYH�
EHHQ�RQ�WKH�PLQGV�RI�SODQQHUV��KHDOWK�SURPRWHUV��GHVLJQHUV�DQG�PXQLFLSDO�OHDGHUV�IRU�
GHFDGHV��7KHVH�FRQFHUQV�DUH�QRW�QHZ��7KH\�HFKR�WKH�YRLFHV�RI�HDUO\�SODQQHUV�DQG�SXWOLF�
KHDOWK�SUDFWLWLRQHUV�WKDW�VRXJKW�WR�HQVXUH�WKH�KHDOWK�DQG�ZHOO�EHLQJ�RI�DOO�FLWL]HQV�WKURXJK�
LQYHVWPHQW�LQ�XUEDQ�LQIUDVWUXFWXUHV�DQG�DWWHQWLRQ�WR�WKH�GHVLJQ�IRU�KHDOWK�RI�XUEDQ�SODFHV��
�
7KH�SXVK�WR�UH�YDORUL]H�7RURQWR¶V�DJLQJ�LQQHU�VXEXUE�DSDUWPHQW�QHLJKERXUKRRGV�LV�D�
SURFHVV�RI�FRQWLQXDO�HYROXWLRQ��7KH�QHZ�'$6�]RQLQJ�SURPLVHV�WR�SURPRWH�WKH�LQWURGXFWLRQ�RI�
QHZ�XVHV��DQG�WKH�UHFUHDWLRQ�RI�WKHVH�PRQROLWKLF�QHLJKERXUKRRGV�LQWR�YLEUDQW�DQG�PXOWL�
IDFHWHG�QHZ�SODFHV��7KH�ZRUN�RI�WKH�7RZHU�5HQHZDO�3DUWQHUVKLS�GHPRQVWUDWHV�OHDGHUVKLS�
DQG�YLVLRQ��,W�LV�KRSHG�WKH�DFWLYLWLHV�DQG�ILQGLQJV�RI�WKLV�SLORW�SURMHFW�PD\�VXSSRUW�WKHLU�
RQJRLQJ�ZRUN��
�
&RROLQJ�FHQWUHV�DQG�HQYLURQPHQWDO�DZDUHQHVV�RI�GHVLJQ�LQWHUYHQWLRQV�SURPRWH�D�KROLVWLF�
YLHZ�WRZDUG�WKH�GHVLJQ�DQG�UHQHZDO�RI�EXLOGLQJV�DQG�WKHLU�VHWWLQJV�IRU�WKH�EHQHILW�RI�DOO�
UHVLGHQWV��UHJDUGOHVV�RI�PHDQV��VWDJH�LQ�OLIH��EDFNJURXQGV�RU�DELOLWLHV��7KH�&LW\�RI�7RURQWR��
WKURXJK�LWV�DJHQFLHV��ERDUGV��FRPPLVVLRQV�DQG�GLYLVLRQV�LV�LQ�D�SRVLWLRQ�WR�ZRUN�
FROODERUDWLYHO\�WR�DGGUHVV�KROLVWLF�LVVXHV�RI�FOLPDWH�FKDQJH��SXEOLF�KHDOWK�DQG�UHVLOLHQFH�LQ�
RUGHU�WR�PLWLJDWH�HIIHFWV�RI�FOLPDWH�FKDQJH��DGDSW�WR�FKDQJLQJ�FRQGLWLRQV�DQG�HTXLWDEO\�VHHN�
VROXWLRQV�WR�DGGUHVV�WKH�GLYHUVH�QHHGV�RI�7RURQWR�UHVLGHQWV��
�
7RURQWR¶V�FRPSUHKHQVLYH�DSSURDFK�WR�³FRRO�SODQQLQJ���WKH�WKHPH�RI�WKH���WK�,62&$53�
&RQJUHVV��������UHIOHFWV�D�UHVSRQVLEOH�DQG�FRQVLGHUHG�DSSURDFK�WR�FOLPDWH�SURRILQJ�
YXOQHUDEOH�FLWL]HQV�LQ�&DQDGD¶V�ODUJHVW�PHWURSROLWDQ�UHJLRQ����
 
Project Participants 
3ULQFLSDO�,QYHVWLJDWRU��*HRUJH�7KRPDV�.DSHORV��3URIHVVRU��'HSDUWPHQW�RI�$UFKLWHFWXUDO�6FLHQFH��
5\HUVRQ�8QLYHUVLW\��&R�,QYHVWLJDWRU��8PEHUWR�%HUDUGL��$VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�
$UFKLWHFWXUDO�6FLHQFH��5\HUVRQ�8QLYHUVLW\��,PDJH�$UWV�$GYLVRU��*HUGD�&DPPDHU��$VVRFLDWH�3URIHVVRU��
6FKRRO�RI�,PDJH�$UWV��5HVHDUFK�$VVLVWDQWV��&KULVWRSKHU�0DUOHDX��3HWHU�&RQUDG��)RFXV�*URXS�
)DFLOLWDWRU��.DUHQ�&KLVYLQ��$UFKLWHFW��)RFXV�*URXS�*UDGXDWH�$VVLVWDQWV��+XVVDLQ�3DWZDU\��3DWULFN�
5LWVPD��'DQLHO�3HWURFHOOL��&DUOHHQ�/DZVRQ��%UDQGRQ�%RUWROX]]L��$GULDQ�0DQ��7RURQWR�3XEOLF�+HDOWK�
5HSUHVHQWDWLYHV��&DURO�0HH��6DUDK�*LQJULFK��.HOO\�6DEDOLDXVNDV��&ROODERUDWLYH�([HUFLVH������
&RRUGLQDWRUV��-RVHSK�%DOO��0��$UFK�����,VDEHOOH�*XQQ��0��$UFK�����,VKDQ�3DWHO��0��$UFK�����)LOP��
*HRUJH�7KRPDV�.DSHORV��([HFXWLYH�3URGXFHU��:ULWHU��1DUUDWRU��3HWHU�&RQUDG��3URGXFHU��'LUHFWRU��
3KRWRJUDSKHU�(GLWRU��*HUGD�&DPPDHU��$VVRFLDWH�3URGXFHU��&KULVWRSKHU�0DUOHDX��5HVHDUFKHU�(GLWRU��
&RPSRVHU��-RKQ�.DSHORV��'HSDUWPHQW�RI�$UFKLWHFWXUDO�6FLHQFH�)DFXOW\��-XULM�/HVKFK\VK\Q��,QWHULP�
&KDLU��WR�-XQH��������0DUN�*RUJROHZVNL��&KDLU��DIWHU��������-RKQ�&LUND��'LUHFWRU��0DVWHU�RI�
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$UFKLWHFWXUH�3URJUDP��5XVVHOO�5LFKPDQ��'LUHFWRU��0DVWHU�RI�%XLOGLQJ�6FLHQFH�3URJUDP��9HUD�6WUDND��
8QGHUJUDGXDWH�3URJUDP�'LUHFWRU��
�
Project Funding, Support, and Acknowledgements  
7KH�SURMHFW�ZDV�IXQGHG�E\�D�JUDQW�IURP�WKH�5\HUVRQ�8QLYHUVLW\�&HQWUH�IRU�8UEDQ�5HVHDUFK�DQG�/DQG�
'HYHORSPHQW��&85/'���2WKHU��QRQ�ILQDQFLDO�VXSSRUW�ZDV�UHFHLYHG�IURP�WKH�5\HUVRQ�8QLYHUVLW\�
'HSDUWPHQW�RI�$UFKLWHFWXUDO�6FLHQFH��WKH�<HDWHV�6FKRRO�RI�*UDGXDWH�6WXGLHV��WKH�5\HUVRQ�6FKRRO�RI�
,PDJH�$UWV�DQG�WKH�+HDOWK\�3XEOLF�3ROLF\�'LUHFWRUDWH�RI�7RURQWR�3XEOLF�+HDOWK��7KH�3,�JUDWHIXOO\�
DFNQRZOHGJHV�DQG�DSSUHFLDWHV�WKLV�VXSSRUW��$�QXPEHU�RI�LQGLYLGXDOV�SDUWLFLSDWHG�LQ�WKH�ILOP��ILOP�
LQWHUYLHZV�DQG�IRFXV�JURXSV��LQFOXGLQJ�/OR\G�$OWHU��$UFKLWHFW��UHWLUHG���.HLU�%URZQVWRQH��7RURQWR�
&RPPXQLW\�+RXVLQJ���7DQ]LQD�0RKVLQ��8QLYHUVLW\�RI�7RURQWR���*RUG�3HUNV��&RXQFLOORU��&LW\�RI�
7RURQWR��DQG�6DUDK�*LQJULFK��7RURQWR�3XEOLF�+HDOWK���DV�ZHOO�DV�WKH�&LW\�RI�7RURQWR�UHVLGHQWV�ZKR�
VKDUHG�WKHLU�YLHZV�RQ�GHDOLQJ�ZLWK�H[FHVVLYH�KHDW�LQ�KLJK�ULVH�DSDUWPHQW�EXLOGLQJV�DQG�GHVLJQLQJ�
DSSURSULDWH�FRROLQJ�VSDFHV���
 
For further information 
)XUWKHU�LQIRUPDWLRQ�RQ�WKLV�SURMHFW�DQG�WR�REWDLQ�D�WUDQVFULSW�RI�WKH�ILOP��Heat! Cooling spaces for 
highrise places, SOHDVH�FRQWDFW�WKH�DXWKRU��*HRUJH�7KRPDV�.DSHORV��5\HUVRQ�8QLYHUVLW\������9LFWRULD�
6WUHHW��7RURQWR�2QWDULR�&DQDGD��7���������������[�������(�JNDSHORV#U\HUVRQ�FD� 

'DWH�RI�WKLV�GRFXPHQW�����-XO\�������
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A framework to identify risk level of areas for the formation of 
evacuation zones during cyclones 

Amarjeet Kumar, Indian Institute of Technology, Kharagpur, India 
  Saikat Kumar Paul, Indian Institute of Technology, Kharagpur, India 

Abstract 
India has 7516km long coastline, close to 5700km is prone to cyclones and tsunamis. 
Approximately 250 million people lived within 50km from the coast in the year 2010. Major 
cities like Mumbai, Chennai, Surat, Vadodara, Vishakhapatnam, Pondicherry etc. lie along 
these coasts. The rapidly growing urban population in these coastal zones and the increase 
in severe weather events have magnified risk in these areas. On an average, nine cyclonic 
and severe cyclonic storms are formed over north Indian ocean per year. Evacuation during 
cyclones is one of the most effective strategies to reduce human loss. The purpose of this 
work is to propose criterions for defining the risk level of different zones that will help in the 
management of phased evacuation. In this study, an approach is proposed to identify the risk 
level of zones in hazard impact area based on parameters related to hazard, vulnerability 
and exposure. The hazard frequency is considered for measuring the proneness of a block to 
the cyclone. The level of vulnerability is determined using social and economic parameters. 
The exposure component is a combination of physical susceptibility and response 
infrastructure of an area. The spatial pattern of these three components is mapped on the 
GIS platform to understand the distribution of risk. The proposed approach will help 
emergency managers understand about the disaster impacts and the response needed to 
counter them. This will also help in the efficient utilization of resources during an evacuation 
process and will improve the total evacuation time.   
Keywords: Disasters, Evacuation zoning, Risk assessment 

1. Introduction
Human developments from their nature of location, activities and other factors are 
susceptible to natural and man-made disasters. The impacts are generally in the form of 
capital and human losses. According to the Centre for Research on the Epidemiology of 
Disasters (CRED) global database, the hydrological, meteorological and geophysical 
hazards have respectively contributed to the maximum number of disasters across 
continents in the past decade. The increasing number of Hydro-meteorological 
(climatological, hydrological and meteorological) disasters are linked to climate change and 
its related impact. Studies have shown that developed countries generally face high capital 
losses while the number of victims is more in the case of developing nations. Although the 
capital losses in the case of developing countries appear to be small in absolute terms as 
compared to developed countries, they correspond to a significant percentage of their GDP. 
An estimate from the global database of CRED between the year 1900 to 2009 shows that 
the maximum number of disaster events and deaths in India have resulted from Hydro-
meteorological hazards. These hazards together contributed to 78.4% of the events and 
47.94% of the deaths over the period of 1900-2009 (Government of India, 2011). India is 
second among the countries with a large share of the population living in low elevation 
coastal zones (LECZ) and among the top ten countries according to the land area under 
LECZ exposed to coastal hazards (McGranahan, Balk and Anderson, 2007). Based on 
scenarios predicted by Neumann et al. (2015), Indian coasts are likely to show rapid 
population growth in the future, putting it among the countries with the highest population 
exposed to storm surge following China. The socio-economic condition in developing country 
like India adds to the vulnerability of the exposed population and amplifies the disaster. This 
configuration of population equates to the concentration of risk and disaster affecting these 
areas have compounding impact with a par to the population and infrastructure density of the 
place. Since urbanization and economic development are unavoidable, disaster mitigation 
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clearly has an important role in managing the disaster. Identifying and measuring risk and 
vulnerabilities are essential tasks in mitigating the effect of a disaster. In pre-disaster 
conditions, these assessments help in communicating and managing disaster operations and 
after disaster these help in the reconstruction process (Joern Birkmann, 2007). 
Studies related to risk mapping of threat from cyclones in India generate risk profiles of area 
based on hazard characteristics and physical characteristics of place. Currently, zoning for 
evacuation during cyclones is based on personal judgment to some degree.  The risk maps 
are used for ordering evacuation without defining manageable zones corresponding to the 
risk-levels, thus leading to inefficient utilization of resources. Such ad hoc planning of 
evacuation hinders estimation of priorities during an evacuation and results in unsuccessful 
evacuation from high-risk areas. 
The purpose of this study is to develop block level indicators to prioritize evacuation based 
on exposure, vulnerability and coping capacity of communities. Local level analysis of 
vulnerability has not been attempted in this study. The study looks into factors which lead to 
the spatial variability of the risk of communities in coastal areas. The damaging agents of the 
cyclonic storm are considered for identifying the type of threats they impose on settlements 
in the coastal region. It also focuses on the socio-economic condition which adds to the 
vulnerability of the exposed population and amplifies the disaster in developing countries like 
India, Philippines. The study is based on block level analysis of a district highly vulnerable to 
cyclones in the east coast of India. It attempts to identify the risk levels of different blocks in a 
hazard (cyclone) prone area by considering factors related to hazard, vulnerability and 
exposure of population in an area to map risk. The hazard component is studied using the 
historical data on cyclones. The difference in exposure and socio-economic vulnerability 
gives the variability in block level impacts. The spatial variability of risk at the block level is 
demonstrated on the GIS platform.  
In the first section, the existing body of work on the components of risk and its dimensions 
like hazard, exposure, vulnerability etc. have been reviewed. It is followed by a brief 
explanation of concepts of these dimensions from the previous studies. The list of indicators 
is finalized from the existing literature. The next section of the paper gives a broad framework 
for the valuation of these indicators into a risk index. Furthermore, the framework is 
implemented in the study area and the results are discussed in the next section. The 
implications of the study are discussed in the final section. 
 
2. Literature review 
The familiarity of systems, that interact to produce a disaster, is necessary for any disaster-
related study. The system characteristic influences the level of impact, suitable responses 
and recovery period in a disaster. Some study considers disaster to be the result of 
interaction between the following three systems: the hazard system, the geophysical system 
and the social system (Chakraborty, Tobin, & Montz, 2005). The hazard system looks at the 
characteristics of a hazard over space and time. The Geophysical and social systems are 
occasionally combined together to give place-based vulnerability as described in the hazard 
of place model (Susan L Cutter, 1996). The exposure, susceptibility and coping capacity of 
communities vary over space and time depending on the characteristics of their geophysical 
and social systems. The social system differs from location to location and is modified by 
changes brought over time in subsystems, like economic, political and institutional. The 
weaknesses in any of these systems can lead to enormous loss of human life and damage to 
property.  
2.1  Theoretical concepts: Risk, Hazard, Exposure and Vulnerability 
Risk as a theoretical concept that does not have an established universal definition. Risk of 
an area depends on its exposure to hazard and vulnerability of the elements exposed. It has 
always been estimated based on functions built on components like the probability of a 
hazard, vulnerability, exposure, coping capacity, resilience etc. The risk is conceptualized in 
many ways mainly as a function of hazard and vulnerability (ISDR,2004) with its other 
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dimensions like elements at risk (Alexander, 2000), Deficiencies in Preparedness 
(Villagran,2001), exposure (Dilley et al; 2005), exposure and coping capacity (Hahn, 2003). 
Risk of a place increases with simultaneous increase in the severity of the hazard and 
increased vulnerability. Combination of these hazard and vulnerability characteristic gives 
distinct risk profile of a region over different points in time and spatial distribution of risk 
across regions.  The importance of risk mapping lies in the function that it serves while 
estimating the level of risk and evacuee population from a zone. The higher the risk level of a 
zone, the more population is likely to evacuate from that zone.   
For the purpose of this study the definition of risk given by UNISDR (2015) is adopted which 
considers the risk WR� EH� ³a function of hazard, exposure and vulnerability. It is normally
expressed as a probability of loss of life, injury or destroyed or damaged assets which could 
occur to a system, society or a community in a specific period of time´�
Hazard 
Hazard is a phenomenon that has the potential to cause severe adverse effects and can 
either result in emergency, disaster or catastrophe. Hazards involve more complex patterns 
of onset (instantaneous or slow), frequency (frequent and infrequent) and impact (small-scale 
and large scale), and can last for months, years or intermittently even for centuries. 
The hazard potential is either moderated or enhanced by the place-based vulnerability i.e. 
interaction of biophysical and social configuration of a place (Susan L Cutter, Boruff, & 
Shirley, 2003). In order to quantify hazard, each magnitude is tied to a specific return period 
or its inverse, frequency. The magnitude-frequency relationship of a particular hazard is 
locality or region-specific (Thywissen, 2006).  
Exposure 
Exposure is one of the preconditions for a disaster other than vulnerability and hazard. 
Exposure is a measure of the number of physical units (Number of households, number of 
health and education facilities, livestock, length of road, the extent of irrigated agricultural 
areas, the number and capacity of electricity, water supply and sanitation systems, etc) that 
can get affected by a hazard. Exposure of an inhabited place is also dynamic and is based 
on the demographics of that place over time. Exposure is considered as a component in 
defining vulnerability as given by Jörn Birkmann & Wisner (2006). Exposure is defined as 
elements (People, property, systems, or functions) at risk of loss that are exposed to a 
hazard (UNISDR, 2004). While exposure is also used to include the characteristic of the 
hazarGRXV�SURFHVV��µELRSK\VLFDO�YXOQHUDELOLW\�� �6��&XWWHU��0LWFKHOO��	�6FRWW���������([SRVXUH�
has been used as an indicator of the spatiotemporal GLVWULEXWLRQ�RI�DQ�µHOHPHQW�DW�ULVN¶��UDWKHU�
WKDQ� µMXVW¶�DQ�DFFRXQW�RI�ZKDW� LV�SRWHQWLDOO\�KDUPHG�E\�QDWXUDO�KD]DUGs (Hollenstein, 2005).
This comprehension of exposure does not imply an influence on vulnerability as such but 
represents an additional component of risk. The elements, which do not fall, in the region of 
hazard impact area, have zero exposure for that particular hazard. Measures of exposure 
can include the number of people or types of assets in an area. These can be combined with 
the specific vulnerability of the exposed elements to any particular hazard to estimate the 
quantitative risks associated with that hazard in the area of interest. 
Vulnerability  
The vulnerability is a function of exposure (who or what is at risk) and sensitivity of a system 
(the degree to which people and places can be harmed) (Adger, 2006; Susan L Cutter, 1996) 
along with the coping capacity of the affected entities (Joern Birkmann, 2007).  
The complexity of vulnerability is not only given by its multiple dimensions but also by the fact 
that it is site-specific and that its parameters change with geographic scale. The parameters 
that determine vulnerability are different on the household, community, and country level. 
Vulnerability is a dynamic process, but for measurement, purposes are often viewed as static 
phenomena (Susan L. Cutter et al., 2008). While Kelman (2007) suggests that for a more 
comprehensive understanding and analysis of vulnerability one should also consider that 
vulnerability is qualitative, subjective, proportional and contextual. Although the theory is 
important in defining and understanding the concepts clearly, the data-driven approach is 
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mostly used in making policy decisions. The need for identifying and assessing vulnerability 
has been emphasized in international declarations (The Hyogo framework for action; Jörn 
Birkmann & Wisner, 2006). It can be operationally defined by providing a method for 
mapping theoretical concepts to operational concepts. The process of providing operational 
definition to vulnerability concept is generally called as a methodology for vulnerability 
assessment (Hinkel, 2011). 
The UNIS'5��������WHUPLQRORJ\�IRU�YXOQHUDELOLW\� L�H��³WKH�FKDUDFWHULVWLFV�DQG�FLUFXPVWDQFHV�
of a community, system or asset that make it susceptible to the damaging effects of a 
KD]DUG´�are followed in this study.  
5HVHDUFKHUV�KDYH�FRQVLGHUHG�YDULRXV�FULWHULD¶V�IRr establishing evacuation zones. A notable 
work which attempted to establish criteria and procedure for determining the delineated 
hurricane evacuation zone was done by C. Wilmot & Meduri (2005). Few works following this 
have been carried out for delineating evacuation zones by considering only the hazard 
characteristics and zone formation criteria, but they did not cover the social and economic 
dimensions which generate varying evacuation demand during disasters (Hsu and 
Peeta,2014; Lim et al.2016). Studies defining a method based on social vulnerability to 
identify the population that would need evacuation during a disaster are fewer in number. 
Chakraborty et al. (2005) provide one such method for calculating evacuation assistance 
need index by combining the geophysical risk and social vulnerability indices. This study 
attempts to assess the differential risk faced by blocks during the tropical cyclone and 
thereby defining the appropriate evacuation zones. 
 
2.2  Indicators for measuring spatial variability of risk for evacuation need assistance 
Disaster vulnerability is socially constructed i.e. it arises out of the social and economic 
circumstances of everyday living. Morrow (1999) identifies that certain categories of people 
such as the poor, the elderly, women-headed households and recent residents, are at 
greater risk throughout the disaster response process. Identifying the concentration of these 
vulnerable communities can be useful for effective response during disasters(Morrow, 1999). 
A list of indicators for the estimation of geophysical, social vulnerability and economic 
vulnerability have been identified from the literature review and are discussed under following 
components  
The initial list of parameters identified for measuring vulnerability is categorized into five 
components: social, economic, housing, physical and response capacity. Studies have 
shown that the young children and the old people have higher risk of death than the rest of 
the population (equal among genders). People other than children and old, it is observed that 
the female population is at higher risk of mortality than men. One of the key risk factors found 
for high mortality of women was their inability to swim. The proximity to the sea is also found 
to be a very significant factor for contribution to the risk of mortality People living with mental 
or physical disabilities are less able to respond effectively to disasters and require additional 
assistance in preparing for and recovering from disasters (McGuire et al. 2007). Emergency 
managers need to target areas with high concentrations of disabled people, particularly in 
group-living quarters, for early evacuation and other preparatory measures (Morrow 2008) 
Social inequities and limited availability and unequal distribution of resources make people 
vulnerable to disasters. Some social aspects of vulnerability are beyond quantification (Jörn 
Birkmann & Wisner, 2006).  
The residential units with semi-permanent or temporary construction type are highly 
vulnerable. Temporary houses in coastal areas lying outside the evacuation zones are also 
vulnerable to events like overturning in strong wind, windblown objects and falling trees can 
penetrate their exteriors (Baker, 1991). The response infrastructure includes parameters like 
proximity to medical services, proximity to transport infrastructure, the density of road 
network, coastal defense structures (natural and artificial) and availability of cyclone shelter, 
unavailability of these response systems can lead to loss of life (Cutter, Boruff, & Shirley, 
2003). 
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3. Study Area  
India has 7,516 km long coastline, close to 5,700 km is prone to cyclones and tsunamis. 
Approximately 250 million people lived along the coastline in India in the year 2010. The 
Indian coast is subject to severe weather events, such as cyclones and super-cyclones at an 
average of nine cyclones per year (ICZMP 2010).  
3.1 Tropical cyclones over the Indian Ocean 
Cyclones form over seven basins worldwide out of which the North Indian Ocean(NIO) basin 
provides favourable conditions for cyclone landfall over India. The NIO basin is divided into 
two areas: The Bay of Bengal and The Arabian sea and they receive cyclones averagely in 
the ratio of 4:1. The breeding season for the storm over NIO are generally pre and post-
monsoon period i.e. periods from April to May and October to December are the months 
during which most of the cyclonic storms occur in the Bay of Bengal(BoB) and Arabian 
Sea(AS) as shown in Figure 1. 
The probability of Genesis and intensification is less in the Arabian sea as compared to the 
Bay of Bengal due to the relative difference in their Sea surface temperature(SST). The sea 
surface temperature of AS is about 1-2ºC lower than that of BoB.  

 
Figure 1: Frequency of cyclones formed over NIO during 1980-2016 

The effect of cyclone is amplified in the north Indian Ocean (NIO) due to shallow depth of the 
Bay of Bengal and low flat coastal terrain which produces larger storm surges and takes 
heavy toll of life (India Meteorological Department, 2013) and the concavity of the bay and its 
estuaries produce further amplification (Dube et al., 1982).  
The study area selected i.e East Medinipur district, it came into existence after bifurcation of 
erstwhile Midnapur on and from 1.1.2002. The district is located in the southern part of West 
Bengal adjoining Bay of Bengal. According to the 2011 census, East Medinipur district has a 
population of 5,094,238 and ranks 20th out of 640 districts in India. The decadal growth rate 
of the population of the district is 15.36% which is higher when compared to the decadal 
growth rate of the population of the state i.e.13.9 %.  

 
Figure 2: Study Area 
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East-Midnapur district is highly susceptible to floods 
DQG�F\FORQHV�DQG� LW� IDOOV� XQGHU� µ9HU\�+LJK�'DPDJH�
5LVN� =RQH¶ according to the vulnerability atlas of 
India. The major portion of the study area falls under 
low elevation coastal zone (LECZ). The probable 
maximum storm surge height in the study area is 
12m according to the vulnerability atlas prepared by 
the Building Materials and Technology Promotion 
Council (BMPTC), India. The elevation map (see 
figure 3) prepared using digital elevation model 
(DEM) image obtained from USGS shows that the 
Major part of the district falls in low elevation coastal 
zone (LECZ). In the past, this region has 
experienced a number of storms which were very 
destructive and have created tremendous damage. 
In Last 100 years, 34 Cyclones have occurred over 
this coast and three of them (1942, 1974 &1976) is 
in Severe Cyclones list.  
3.2 Data collection 
The data is collected from secondary sources, mainly 
the source of data is the census of India, 2011, 
district census handbook district disaster management reports and flood reports. The data 
used to describe the current vulnerability of Community Development blocks of East 
Medinipur district include: Hazard data: frequency of cyclones; Demographic data: Female 
Population, Children below 6years, decadal growth rate; Economic data: Households owning 
mobile phones, motorized vehicles; Housing data: Number of Temporary and Semi-
permanent households; Physical Location Data: Proximity to coastline, Flood Prone Area; 
Response capacity data: Population served by medical facilities, transport and 
communication and pucca roads. 
3.3 Methodology 
Disaster management in India had undergone a first SDUDGLJP� VKLIW� IURP� µUHVSRQVH� DQG�
UHOLHI¶¶� DSSURDFK� WR� µSUHYHQWLRQ�� PLWLJDWLRQ� DQG� SUHSDUHGQHVV¶� FHQWULF� DSSURDFK�� (IIRUWV�
WKURXJK� µKD]DUG-YXOQHUDELOLW\� DQG� HQYLURQPHQW¶� FHQWULF� DSSURDFK� IRFXVHG� RQ� GLVDVWHU� ULVN�
reduction strategies in various sectors is seen as a second paradigm shift for a holistic 
understanding of the vulnerability of communities to hazards. 
In India, studies on vulnerability assessment of coastal area have mostly focused on hazard 
and physical characteristics of the area with some recent analyses accounting for socio-
economic characteristics (Das, 2012; Bahinipati, 2014; Maiti et al., 2015; Mazumdar & Paul, 
2016; Yadav & Barve, 2017). Although most of these studies compared vulnerability at the 
district level, few measured it at the block (Yadav & Barve, 2017) and the village level (Das, 
2012). The method employed in this study integrates hazard characteristics with the 
vulnerability characteristics and geophysical(exposure) characteristics to form risk indices at 
the block level. 
Indicators are formed based on a function which maps the theoretical concepts to an 
operational or observable variable. Based on the number of variables needed to make 
concepts operational, there can be scalar, composite and vector-valued indicators. However, 
there are challenges in making theoretical concepts operational like the vague definition of 
theoretical concepts and how they are combined. The broad steps in the development of 
vulnerability indicators are to define what is to be indicated, selection of indicating variables 
and aggregation of the indicating variables(Hinkel, 2011).   
Index based study to relate the mortality has been done in the past using vulnerability 
indicators in climate change and Disaster risk reduction domains (Brooks, Adger, & Kelly, 

Figure 3:  Elevation profile of East 
Midnapur 
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2005; Chakraborty, Tobin, & Montz, 2005). The index method has been used in several 
studies in Indian context to assess vulnerability in case of tropical cyclones (Dube, 
Mazumder, & Das, 2006; Bahinipati, 2014; Yadav & Barve, 2017). Use of Indicators for 
measuring vulnerability at the local scales has been found appropriate for identifying 
vulnerable people, communities and regions (Hinkel, 2011). 
The hazard component in determining risk considers frequency and probability of hazard in 
its measure. A set of indicators of exposure, vulnerability and response capacity to adapt to a 
disaster is derived from the literature using a deductive approach. Indicators used to assess 
vulnerability in case of the study area is based on ease in availing data from the census or 
other secondary sources. The effect of an indicator on the index value is important to 
calculate all the indices on the same scale. For example, indicators taking into account the 
age of children below 6 years and of the old person above 60 years, the higher number of old 
person and children will indicate high vulnerability. 
3.4 Index Calculation 
The study assigns equal weight to each indicator since the weight of indicators can change 
for the different study area(Hinkel, 2011). The indicators considered for analysis follow 
different dimension, in order to use them in the same function, the data was 
normalized(Dube, Mazumder and Das, 2006). The indicators or variables have been brought 
to an increasing scale (0 to 1) i.e the higher value of the variable corresponds to the high 
level of risk. Depending on the relation of the indicator to the risk index the data was 
converted into decreasing or increasing form.   

Index  (X1) =  

Xi = the Index value of ith Block, X is the value of the indicator for ith Block  

Following are the indicating variables used for the purpose of this study: 

Components Parameters Indicator Data Effect 

Exposure 

Flood Prone Area Indicates Low lying Area (1-yes, 0-No) Increases 
Proximity to 
sea/coast Distance from coast Decreases 

Population 
Structure 

Population Density  Persons per sq.km Increases 
Female population       Percentage of Female Population Increases 
Children population Percentage of children(<6 years) Increases 
Demographic 
Pressure 

Population Growth Rate (decadal growth 
rate of the population) 

Increases 

Access to 
Resources 

Vehicle Ownership 
Percentage of Households having a 
motorized vehicle 

Decreases 

Information devices Percentage of houses with mobile phones Decreases 

Housing 
Condition 

Building type Percentage of Semi Pucca Houses Increases 
Percentage of Kutcha Houses Increases 

Response 
Infrastructure 

Medical Services 
Percentage of population with access to 
Healthcare  

Decreases 

Transportation  
service 

Percentage of population with access to 
Transportation Services 

Decreases 

Transport 
Infrastructure 

Percentage of population with access to 
paved roads 

Decreases 

Rather than simply summing the standardized variables, values were averaged yielding 
aggregate index (Exposure and Vulnerability) normalized between zero and one. 
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F = (X1+X2«���;n)/n 
The risk Index is calculated based on the following function: 

Risk = Hazard x Exposure x Vulnerability 
This study considers the frequency of cyclones in each block over the past for estimating the 
level of impact faced by a community from a hazard. 
Hazard incidence probability of the Blocks 
The Probability Density Function for describing cyclone arrivals during a specified period 
IROORZV�WKH�3RLVVRQ¶V�'LVWULEXWLRQ (Dube, Mazumder and Das, 2006). 

F(x) =  

Intervals between successive arrivals follow Negative Exponential Distribution The 
GLVWULEXWLRQ�RI�WLPH�µ[¶�EHWZHHQ�VXFFHVVLYH�DUULYDOV�RI�D�UDQGRP�HYHQW�LV given by: 

AEP = = (1- ) 
ARI = Annual Reoccurrence interval, AEP= Annual Exceedance Probability 

Hazard Analysis 
The cyclones considered for hazard analysis 
combine both severe cyclonic storm and cyclonic 
storm data from 1890-2013. 

Block ARI AEP Block ARI AEP 

Panskura 61.5 1.61 Haldia 0 0.00 

olaghat 61.5 1.61 Nandigram - I 20.5 4.76 

Tamluk 30.75 3.20 Nandigram - II 20.5 4.76 

Sahid Matangini 0 0.00 Khejuri - I 61.50 1.61 

Nanda Kumar 24.6 3.98 Khejuri - II 30.75 3.20 

Mahisadal 41 2.41 Contai - I 17.57 5.53 

Moyna 123 0.81 Deshopran 15.38 6.30 

Potashpur - I 13.67 7.06 Contai - III 13.67 7.06 

Potashpur - II 11.18 8.55 Egra - I 13.67 7.06 

Bhagawanpur - II 20.50 4.76 Egra - II 10.25 9.30 

Bhagawanpur - I 30.75 3.20 Ramnagar - I 15.38 6.30 

Chandipur 30.75 3.20 Ramnagar - II 11.18 8.55 

Sutahata 24.6 3.98 
    

4. Results  
The risk index showed that the blocks which had higher number of cyclones passing through 
them, thus more Annual Exceedance Probability (AEP), face high level of risk. The result 
shows that the blocks Ramnagar-II, Egra-II and Potashpur-II are at very high risk. Ramnagar-
II and Egra-II are at high risk largely due to their exposure while Potashpur-II block ranks 
second highest in vulnerability. The blocks under high risk are Contai ± I, Potashpur ± I, 
Deshopran, Egra ± I and Contai ± III. Haldia and Shahid Matangini ranked lowest as no 
cyclones have crossed over these blocks in the past. They had the least probability of 
receiving a tropical cyclones and are relatively protected from danger. 
As risk index mainly presents those blocks as high-risk areas which have had a high 
occurrence of cyclones in past, thus it is important to compare the exposure and vulnerability 
of population in a block while preparing for cyclones and for identifying a population that 

Figure 4:  Annual Exceedance 
Probability of Cyclones 
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needs to be evacuated in a future hazard. The impact highly depends on the level of 
exposure and the vulnerability of population exposed.  

Figure 5:  Flood-Prone Areas Figure 6:  Exposure Index 

Figure 7:  Vulnerability Index Figure 8:  Risk Index 

This analysis indicates that reduction in mortality can be achieved by addressing factors of 
the vulnerability of communities in highly exposed areas. The more complex processes that 
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lead to high mortality can be better understood by examining the local level risks using given 
indicators.  
 
5. Conclusion 
The selected indicators cover dimensions like exposure, vulnerability and response 
capacities to identify the relative risk of development blocks. It will help us understand how 
the risks are distributed over geographical space and how it changes over time. In long run, it 
will help us identify the important factors which are responsible for these changes. These 
factors could be a good measure to check the effectiveness of the implementation of 
programs and guiding policies. The level of vulnerability of different blocks will help in 
decision making in prioritizing the allocation of capital and other resources for pre and post-
disaster activities.  
In case of evacuation during cyclones, origin zones are concentrated in threatened coastal 
areas and destination zones are spread inland to neighbouring areas and states. The risk 
identification can probably indicate the area that is risk-free and could accommodate 
evacuees from risk areas. The method would help in determining evacuation zones and their 
risk levels for prioritizing block-wise evacuation. The organization of evacuation according to 
these risk levels will lead to efficient utilization of resources, personnel and improved traffic 
management.  
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Mitigating the Effects of Climate Change in Strategic Development: 
the Ibadan City Masterplan 

Yann LECLERCQ, MRTPI, United Kingdom 

Abstract 

1LJHULD¶V�WKLUG�ODUJHVW�FLW\��,EDGDQ��LV�today a bustling centre focused on commerce and 
markets. Estimated at 6 million in 2017, the city is projected to grow to a population of over 
13 million by 2036. 

Sprawling uUEDQLVDWLRQ�KDV�UHVXOWHG�LQ�GHIRUHVWDWLRQ�RQ�WKH�FLW\¶V�RXWVNLUWV. The resulting 
decrease in soil permeability has caused an increased rate of water runoff from rainfall, 
ZKLFK�KDV�DIIHFWHG�WKH�FLW\¶V�GUDLQDJH�FKDQQHOV�DQG�ULYHU�V\VWHP��&RXSOHG�ZLWK�WKH�
LQGLVFULPLQDWH�GLVSRVDO�RI�ZDVWH�LQWR�WKH�FLW\¶V�ULYHU�V\VWHP, bridges and culverts that have 
been built at too small a capacity, and development of infrastructure that has not kept up with 
WKH�SDFH�RI�WKH�FLW\¶V�JURZWK, the result is a city that suffers from regular flooding of 
increasing intensity. 

Upon the initiative of the Oyo State government, the World Bank was brought onboard to 
support the process to find solutions to resolve the issue of flooding. The outcome was the 
commissioning of three masterplans to address the issues: a solid waste masterplan, a 
drainage masterplan, and a land use city masterplan. 

Completing the Ibadan City Masterplan in 2018 (the land use city masterplan), Consultant 
Dar Al-Handasah ZRUNHG�FORVHO\�ZLWK�WKH�2\R�6WDWH�*RYHUQPHQW�WKURXJKRXW�WKH�SURMHFW¶V�
progress. An in-depth stakeholder engagement process brought support and knowledge from 
the local communities, with all responses and comments taken on board in developing the 
masterplan. 

A detailed diagnostic of ,EDGDQ¶V context was undertaken to form the evidence-base to 
developing the strategy. The masterplan sets out a policy framework for implementation over 
the next 20 years. It LGHQWLILHV�WKH�GLUHFWLRQ�RI�JURZWK�WR�DFFRPPRGDWH�WKH�FLW\¶V�SRSXODWLRQ�
increase, supported by an adequate provision of infrastructure. It proposes detailed 
responses on how to address the impact of flooding, including demarcating and protecting 
flood-prone land from encroachment. 

The masterplan is the first city-wide strategic planning framework for Ibadan. If the city is to 
avoid future potential catastrophic floods and other impacts of a changing climate, it is critical 
that the masterplan is implemented and delivered. 
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1 The Rapid Rise of Ibadan 

Ibadan (along with Kano and Kumasi (Ghana)) is one of the few major pre-colonial sub-
Saharan cities to retain its importance as an urban centre today.  

The earliest recording of a settlement in present day Ibadan is an Egba village, which from 
the 1820s grew because of displaced people from the wider region escaping internal conflict 
within the Yoruba Empire and exogenous aggression. The location close to the edge of the 
savannah had the advantage of hills for protection plentiful access to water and good quality 
agricultural land.  

The population later swelled with the arrival of immigrants across what is now western 
Nigeria. Ibadan grew extensively into a popular hub of commerce and also dominated the 
political and military scene in Yoruba, filling the vacuum created by the fallen Oyo Empire. 
People displaced by war saw Ibadan as a sanctuary because of its location, economy and 
military power.  

In 1893, the area became a British Protectorate, by which time the population had grown to 
120,000. The city formed the centre for colonial administration of the Western Region, which 
reinforced the position of the city as a focal point for trade, commerce and fashion. Post-
independence Ibadan retained its administrative and political importance as the capital of the 
Western Region and today as the capital of Oyo state. 

Ibadan is defined as the area that includes 11 Local Government Areas, with a land area that 
covers 3,145.97sqkm. As of 2017, 546sqkm comprises the Ibadan built up area (17.4%) with 
a further 164.78sqkm of built development within the rural part of Ibadan. The undeveloped 
area (agricultural land, forests, and open space) totals 2,435sqkm (74.5%).  

Figure 1.1 Growth stages for Ibadan 1964-2016 

Population and spatial growth have been rapid, with a noticeable slowdown during the years 
of the IMF-World Bank Structural Adjustment Programme in the 1970s, although it has since 
grown again and now reaches 3.5% per annum. 

Expansion of the built-up area has been driven by an increase in population caused by both 
in-migration (1.3% per annum) and rapid natural population growth (2.2% per annum) 
resulting from declining death rates and consistently high birth rates.  

Ibadan is a rapidly growing city that continues to expand in all directions. In the absence of 
any strategic plan or official development management strategy for the city, its expansion is 
taking place in an ad-hoc organic manner. 
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2 The Effects of Climate Change 

Ibadan has a distinctive wet season which starts around the third week of March and ends 
around mid-October. The rainiest month is June when the average rainfall reaches about 
200.6 mm. Average rainfall reaches around 1,340 mm annually.  

A major impact of sprawl is loss of forest cover, which means that when it rains, the ability for 
the water to seep naturally into the ground is decreased. Vegetated cover has better 
retention abilities. 

Decreased forest cover also means there is less time for moisture to be absorbed into the 
atmosphere, which creates an imbalance of CO2. 

The greater the expanse of urban areas, the greater the volumes of water build up on the 
ground. Greater volumes subsequently flow at an increased velocity. The drainage system 
that has developed naturally over time is inevitably affected: greater volumes of water flowing 
at faster rates have an impact on the profile of the rivers, which erode and therefore change 
the landscape. This has inevitable consequences as the volumes of water affect the existing 
built-up areas of the city further downstream. There is increasing evidence of this happening 
as damage to historic buildings are testament to the severity of flooding impacts. 

Figure 2.1 Historic buildings are increasingly at risk of erosion from neighbouring river 
corridors 

It is predicted that the impact of climate change will increase by 1 to 2 days the levels by 
which extreme rainfall is experienced over most of Nigeria for B1 (low) and A2 (high) 
emissions scenarios by middle (2046-2065) and late (2081-2100) century. Sudden flood 
events are therefore increasingly likely to negatively affect Ibadan. 

It is worth noting that the river basins that cross the city lie largely within the boundaries of 
the city region, and the impact of flooding is therefore a localised issue, that can and must 
also be addressed locally. The topography of the city means that water drains naturally from 
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the higher ground in the north, with water flowing south through the built-up areas of the city. 
Downpours regularly result in sudden swelling of the rivers, which the majority of the time 
only contain small flow levels. 

The incidence of flooding in Ibadan is not new. Floods have been recorded over many 
decades. However, as the city grows, and as the pressures on the city increase, the volumes 
and intensity of the water inevitably has impacts that are more widely felt. 

Adding further pressures to the established drainage channels is encroachment of informal 
settlements in the drainage channels and flood plains. This further reduces the space 
available for drainage, which increases the potential for flooding. 

Figure 2.2 The build-up of waste in the river system is an issue in Ibadan 

Another critical issue is the indiscriminate disposal of waste across the city. Rivers are 
traditionally used to dispose of waste as the water pushes it downstream. However, in a city 
of over 6 million, the impacts of these actions are exacerbated. To date, the refuse collection 
services have been unable to effectively remedy the issue, and the three existing dumpsites 
LQ�WKH�FLW\�KDYH�UHDFKHG�FDSDFLW\��7KH�FKDUDFWHU�RI�WKH�FLW\¶V�WUDGLWLRQDO�&RUH Areas, with their 
densely packed buildings, means that many areas are also difficult to access. 

The impact of waste disposal in the drainage system is it accumulates and ends up blocking 
the channels: the bridges and culverts are not built to the capacity needs of the rivers and 
streams, with waste build-up frequently leading to blockage. 
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Figure 2.3 The causes of flooding in Ibadan 

The absence of a formal spatial planning framework for the city has numerous impacts, 
together which result in urban stresses. Figure 2.4 illustrates how these factors are 
interconnected and how many impacts have ongoing repercussions. The longer these issues 
are left, the more difficult and complex it gets to eventually resolve them. 
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Figure 2.4 The causes of flooding in Ibadan

3 Addressing the Impacts 

On the 26th August 2011 a rainfall downpour of 187.5 mm occurred in about 4-5 hours and 
resulted in the overflow of the Eleyele reservoir. The event resulted in the death of more than 
120 people and inflicted serious damage to infrastructure (many bridges collapsed, roads 
were washed away, and substantial property was damaged). 

This event was the trigger to the decision that something had to be done to address the 
issue. Assistance was sought from the World Bank to identify solutions to the problems. The 
first result was the establishment of the Ibadan Urban Flood Management Project (IUFMP), a 
task force on flood prevention and management ³to improve the capacity of Oyo State to
effectively manage flood risk in the city of Ibadan´� The outcome was a report containing
short, medium and long term recommendations to the state government, which identified the 
need to prepare three masterplans for the city:  

� Ibadan City Masterplan (this project)
� Solid Waste Masterplan
� Drainage Masterplan

The Ibadan City Masterplan is the first strategic city-wide masterplan for Ibadan: it provides a 
policy-based framework that guides the future direction of growth of the city. These policies 
give the Government a set of actions that ensure they put forward a coordinated strategy for 
the implementation of the masterplan. 
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The Ibadan City Masterplan incorporates policy to address: 

x Drainage
x Land use planning
x Tranportation, including walking, cycling mass transit, public transport, roads and rail
x Residential density distribution
x Distribution of social infrastructure
x Culture, heritage and tourism
x Economic development
x Utility infrastructure

Figure 3.1 The Ibadan City Masterplan Key Diagram 

The lack of a strategic plan for the city has been recognised as an impediment to the 
managed and safe growth of Ibadan. In effect, the masterplan provides a strategy to ensure 
Ibadan is resilient and prepared against future shocks. 

Once completed, the three masterplans will provide a comprehensive set of plans to 
addressing the needs of the city over the next 20 years.  
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4 Finding Solutions 

Typical of work undertaken in a context such as that of Nigeria, there was initially very little 
relevant or up to date data that could be relied upon. A mapping base therefore had to be 
initiated from basics, supported by gathering data, but also through field surveys. With the 
aid of GIS, a comprehensive mapping base covering the whole of the Ibadan area was 
created. 

One of the first assessments was to identify across all of ,EDGDQ¶V�XUEDQ�DUHDV�WKH�H[WHQW�RI�
the areas prone to flooding. Every river and stream was surveyed and assessed. Each was 
classified over its potential flooding impact, to which standard set-backs were recommended, 
as shown in Table 4.1. 

Table 4.1 Proposed Setbacks for Rivers and Streams 

This provided a picture of the annual, 10 year and 100 year potential for flooding. While this 
was only an initial assessment at first, it did highlight the established urban areas that were 
at greatest risk of experiencing flooding.  

The results offered the opportunity to classify the river banks into several categories 
according to the degree with which they could be affected, and recommend solutions to how 
they could be used. The resulting varying widths identified were also an opportunity to mark 
out different levels of acceptable uses, as illustrated in Figure 4.1. 

Figure 4.1 Floodplain Land Use Concept 

A key aspect is about ensuring that encroachment into the flood prone areas does not 
reoccur. Finding solutions and getting communities to take ownership of the river corridors is 
critical to ensuring there is no urban development returning to these areas. This is about 
getting communities to recognise the areas as community assets. 
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Urban development is to be avoided within all areas identified as prone to flooding. In order 
to ensure this does not happen, alternative uses are therefore proposed. This includes the 
following: 

x Urban agriculture, where local communities can use the river banks to grow crops,
which is key to diversifying urban diets and providing local food security;

x Parks, providing accessible green space to local communities such as for sports
facilities;

x Public open spaces, such as squares or markets;
x Channelisation ± this enables the protection of established urban areas, minimising

the needs for removal ± only in exceptional circumstances is removal recommended.

One critical aspect to preventing future flood events is through the protection and 
preservation of the existing forest cover, in particular that in the north as it has the role of 
absorbing and retaining rainwater. Within Ibadan itself, a policy of greening the city through 
planting trees and shrubs will reduce runoff and therefore flooding, will preserve soil moisture 
and will reduce the rate of atmospheric warming. 

Figure 4.2 One idea is to build public spaces that can flood and absorb overflow water 

Figure 4.3 Sports fields are uses that can typically flood without affecting the urban 
environment 
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The Ibadan City Masterplan is supported by a Strategic Environmental and Social 
Assessment (SESA) which assesses the policy framework put forward. It ensures that sound 
decisions were taken in the establishment of the policies put forward and finally adopted. 

5 The Institutional Framework 

7KH�PDVWHUSODQV�GHYHORSHG�IRU�,EDGDQ�DUH�WKH�ILUVW�WR�DGGUHVV�WKH�FLW\¶V�many challenges in a
holistic manner. This new set-up therefore requires a new approach to delivery: who will be 
responsible for implementing the plans, and how can we ensure that they are well and truly 
implemented. There are critical concerns that must be addressed so that this is not a plan 
that sits on the shelf. 

The Ibadan City Masterplan therefore put forward an institutional framework strategy. 

Three options were put forward for how the masterplan could be delivered ± the preference
being that the existing mechanisms are retained, but supported by capacity building to 
ensure that the existing state ministries and departments are well-versed on their own 
specific tasks in implementing the masterplan. 

6 Conclusion 

The city of Ibadan is projected to grow in population by 90% over the next 20 years. While it 
is affected by flooding events on a regular basis, the uncontrolled growth of the city, coupled 
with potential increases in extreme rainfall events brought about by climate change will mean 
that the city must address the challenges today. 

The first strategic spatial planning framework for the city is a major achievement that 
provides implementable guidance to direct the future development of Ibadan. There are 
many issues that need addressing; it is now essential that the Ministries and Departments of 
Oyo State do not lose the momentum that has now been set and deliver on the proposals in 
the plan. This will lead to a more prosperous Ibadan in the future. 
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Evaluation of the impact of the urban morphology on building 

energy consumption in severe cold region cities-- Take the office 
building in Harbin, China as an example  

�
+RQJ�/(1*��;L�&+(1��=KH�',$2��+DUELQ�,QVWLWXWH�RI�7HFKQRORJ\��6FKRRO�RI�$UFKLWHFWXUH��
+HL�/RQJMLDQJ�&ROG�5HJLRQ�8UEDQ�5XUDO�+XPDQ�6HWWOHPHQWV�6FLHQFH�.H\�/DERUDWRU\��

&KLQD�
�
�
1. Introduction 
&KLQD�KDV�EHHQ�H[SHULHQFLQJ� WKH�ZRUOG
V�JUHDWHVW� DQG�PRVW� UDSLG�SURFHVV�RI� XUEDQL]DWLRQ��
OHDGLQJ�WR�ERWK�WKH�XUEDQ�SRSXODWLRQ�DQG�WKH�EXLOGLQJ�DUHD�KDYH�EHHQ�LQFUHDVLQJ�JUHDWO\��DQG�
WKH� SURSRUWLRQ� RI� XUEDQ� EXLOGLQJ� HQHUJ\� FRQVXPSWLRQ� WR� WKH� JURVV� KDV� EHHQ� JURZLQJ�
FRQVLVWHQWO\�DV�ZHOO��$V�D�FRQVHTXHQFH��WKLV�UHVXOWV�LQ�WKH�DVFHQGLQJ�WUHQG�RI�&2��HPLVVLRQ��
DQG�PDNHV� WKH�FRQVWUXFWLRQ�RI�FRROHU�FLW\� �L�H�� ORZ�FDUERQ�FLW\��EHFRPH�PRUH�DUGXRXV��)RU��
SHRSOH�LQ�FROG�UHJLRQ�KDYH�WR�H[SHULHQFH�D�ORQJ�KHDWLQJ�SHULRG�GXULQJ�ZLQWHU�WR�RYHUFRPH�WKH�
FROG� ZHDWKHU� ZKLFK� FDXVHV� D� KHDY\� KHDWLQJ� GHPDQG� IRU� EXLOGLQJV�� ZLWK� KHDWLQJ� HQHUJ\�
FRQVXPSWLRQ�LQ�&KLQD�QRUWKHUQ�FLWLHV�DFFRXQWHG�IRU�������RI�WKH�WRWDO�HQHUJ\�FRQVXPSWLRQ�RI�
EXLOGLQJV�LQ�������=KDQJ�<���������ZKLOH�LQ�(XURSH��WKH�SURSRUWLRQ�RI�KHDWLQJ�UHODWHG�HQHUJ\�
XWLOL]HG�LQ�UHVLGHQWLDO�EXLOGLQJV�ZDV�DSSUR[LPDWHO\�����RI�WKH�ZKROH��:%&6'���������$QG�LW�
LV�QDWXUDO�WR�EHOLHYH�WKDW�WKH�HQHUJ\�FRQVXPSWLRQ�PXVW�EH�JUHDWHU�IRU�WKH�VHYHUH�FROG�UHJLRQV�
ZLWK�PXFK�KLJKHU� ODWLWXGHV��7KHUHIRUH��PRUH�FKDOOHQJHV�RI�EXLOGLQJ�HQHUJ\�VDYLQJ�DUH�IDFHG�
E\�VHYHUH�FROG�UHJLRQ�FLWLHV���
&LWLHV�DUH�WKH�PDLQ�SRVLWLRQV�WR�FRSH�ZLWK�JOREDO�FOLPDWH�FKDQJH��/LQGVHWK��*���������,WV�IRUP�
RU� PRUSKRORJ\� SOD\V� DQ� LPSRUWDQW� UROH� LQ� UHGXFLQJ� XUEDQ� HQHUJ\� FRQVXPSWLRQ� �&KHQ� HW�
DO�������8UTXL]R��-��HW�DO���������LQFOXGLQJ�WUDQVSRUWDWLRQ�HQHUJ\�FRQVXPSWLRQ��LQIUDVWUXFWXUH�
HQHUJ\� FRQVXPSWLRQ� DQG� VR� RQ� �*UD]L� )� HW� DO�� ������� EXW� DOVR� GDLO\� OLIH� OLYLQJ� HQHUJ\�
FRQVXPSWLRQ��ZLWK�EXLOGLQJ�HQHUJ\�FRQVXPSWLRQ�DV�RQH�ELJ�SDUW��,VKLL��6�HW�DO���������,Q�RUGHU�
WR� VORZ� GRZQ� WKH� IDVW�JURZLQJ� FRQVXPSWLRQ� RI� HQHUJ\� IURP� EXLOGLQJV�� LW� LV� HVSHFLDOO\�
QHFHVVDU\�WR�ILJXUH�RXW�WKH�PHFKDQLVP�DERXW�KRZ�XUEDQ�PRUSKRORJ\�LPSDFWV�EXLOGLQJ�HQHUJ\�
FRQVXPSWLRQ� SHUIRUPDQFH� DQG� WKHQ� SURSRVH� HQHUJ\�VDYLQJ� RULHQWHG� SODQQLQJ� VWUDWHJLHV� LQ�
WKH�SURFHVV�RI�XUEDQ�SODQQLQJ��$V�WKH�LQLWLDO�VWHS�WR�FRPH�XS�ZLWK�UHODWHG�VWUDWHJLHV��VWXG\LQJ�
WKH� UHODWLRQVKLS� EHWZHHQ� XUEDQ� PRUSKRORJ\� DQG� EXLOGLQJ� HQHUJ\� FRQVXPSWLRQ� VKRXOG� EH�
FDUULHG�RXW�XUJHQWO\�LQ�WKH�GLVFLSOLQH�RI�XUEDQ�SODQQLQJ��
5HFHQW� VWXGLHV� KDYH� VKRZQ� WKDW� WKH� YDULDWLRQ� RI� XUEDQ� PRUSKRORJ\� �XUEDQ� IRUP�� VSDWLDO�
FRQILJXUDWLRQ� RI� FLWLHV�� FRXOG� DIIHFW� EXLOGLQJ� HQHUJ\� FRQVXPSWLRQ� GLUHFWO\� RU� LQGLUHFWO\��
([DPSOHV� DUH�� 5DWWL�� HW� DO�� �5DWWL�� HW� DO�� ������ GHPRQVWUDWHG� WKDW� WKH� YDULDQFH� LQ� EXLOGLQJ�
HQHUJ\� FRQVXPSWLRQ� RQ� XUEDQ� JHRPHWU\� ZDV� D� FRQVLGHUDEOH� YDOXH�� UHVHDUFK� RI�:LOVRQ� %��
�:LOVRQ� %�� ������ UHYHDOHG� WKDW� GHQVLW\� DQG� DGMDFHQW� VWUXFWXUHV� PDWWHUHG� IRU� UHVLGHQWLDO�
HOHFWULFLW\� XVH� DW� WKH� VXEGLYLVLRQ� OHYHO�� 5RGH� 3�� HW� DO�� �5RGH� 3�� HW� DO�� ������ WHVWLILHG� WKDW�
GHQVHU� DQG� WDOOHU� EXLOGLQJ� W\SH� FRXOG� FRQWULEXWH� WR� D� KLJKHU� KHDW�HQHUJ\� HIILFLHQF\� DW� WKH�
QHLJKERUKRRG�VFDOH��,Q�WHUPV�RI�LQGLUHFW�LPSDFW��:RQJ�1��+��HW�DO���:RQJ�1��+��HW�DO��������
LGHQWLILHG�WKDW�DLU�WHPSHUDWXUH�YDULHG�EHFDXVH�RI�GLIIHUHQW�XUEDQ�PRUSKRORJ\�ZKLFK�FRXOG�OHDG�
WR�WKH�EXLOGLQJ�HQHUJ\�FRQVXPSWLRQ�YDULDWLRQ�LQ�6LQJDSRUH��6LPLODUO\��=KRX�<��HW�DO���=KRX�<��
HW�DO��������DOVR�SURYHG�WKDW�WKH�VXUURXQGLQJ�JUHHQ�VSDFH�UDWLR��EXLOGLQJ�GHQVLW\�� IORRU�DUHD�
UDWLR� DIIHFWHG� WKH� HQHUJ\� FRQVXPSWLRQ� RI� WKH� EXLOGLQJ� E\� LPSDFWLQJ� WKH� LQWHQVLW\� DQG�
IUHTXHQF\�RI�KHDW�LVODQG��
7KH� DSSURDFKHV� DERXW� WKH� XUEDQ� PRUSKRORJ\� IDFWRUV� DIIHFWLQJ� WKH� EXLOGLQJ� HQHUJ\�
FRQVXPSWLRQ� KDV� EHFRPH� UHODWLYHO\�PDWXUH��$FFRUGLQJ� WR� WKH� SXUSRVH� RI� UHVHDUFK� DQG� WKH�
VLWXDWLRQ� RI� GDWD� FROOHFWLRQ�� DQG� WKH� H[LVWLQJ� OLWHUDWXUH� LQYROYHV� GLIIHUHQW� �VRPHWLPHV� OLQNHG��
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DSSURDFKHV� LQFOXGLQJ� WKH� VWDWLVWLFDO� DQDO\VLV� PHWKRGV� EDVHG� RQ� KLVWRULFDO� GDWD� �:LOVRQ� %��
������ 7VR��*�� .�� )�� DW� HO�� ������ 6WHDGPDQ�� 3�� DW� HO�� ������ 7LDQ��:�� DW� HO�� ������ DQG� WKH�
QXPHULFDO�VLPXODWLRQ�PHWKRGV��5DWWL��HW�DO��������5RGH�3��HW�DO��������3DOPH��0��HW�DO��������
=KRX�<��HW�DO���������+RZHYHU��WKHUH�DUH�OHVV�UHVHDUFK�DERXW�WKH�UHODWLRQVKLS�EHWZHHQ�XUEDQ�
PRUSKRORJ\�DQG�EXLOGLQJ�KHDWLQJ�HQHUJ\�FRQVXPSWLRQ�LQ�ZLQWHU��HVSHFLDOO\�VWXG\�UHIHUULQJ�WR�
KHDWLQJ� FRQVXPSWLRQ� LQ� VHYHUH� FROG� UHJLRQ�� $QG� WKH� KLJK� UHVROXWLRQ� RU� GLVWULFW�EDVHG�
TXDQWLWDWLYH�LQYHVWLJDWLRQ�KDV�EHHQ�OHVV�VXIILFLHQW�DV�ZHOO���
7KHUHIRUH��WKH�DLP�RI�WKLV�ZRUN�LV�WR�TXDQWLWDWLYHO\�DQDO\]H�WKH�LPSDFW�RI�XUEDQ�PRUSKRORJ\�RQ�
EXLOGLQJ� KHDWLQJ� HQHUJ\� FRQVXPSWLRQ� LQ� VHYHUH� FROG� UHJLRQ� FLWLHV�� DQG� KHOS� SXW� IRUZDUG�
FRUUHVSRQGLQJ� VXJJHVWLRQV� LQ� FDUU\LQJ� RXW� HQHUJ\� HIILFLHQWO\�FRQVXPLQJ� RULHQWHG� XUEDQ�
SODQQLQJ���
7KLV� SDSHU� VHOHFWV� WKH� ZLQWHU� KHDWLQJ� HQHUJ\� FRQVXPSWLRQ� RI� VL[W\�QLQH� VDPSOH� RIILFH�
EXLOGLQJV� LQ� VHYHUH� FROG� UHJLRQ� &LW\� +DUELQ�� &KLQD� WR� FDUU\� RXW� WKH� UHVHDUFK�� ,W� VWDUWV� ZLWK�
SURSRVLQJ� WKH� VLJQLILFDQFH� RI� GLJJLQJ� RXW� WKH� LPSDFW� RI� WKH� XUEDQ�PRUSKRORJ\� RQ� EXLOGLQJ�
KHDWLQJ� HQHUJ\� FRQVXPSWLRQ� RI� ZLQWHU� FROG� FLWLHV� LQ� WKH� ILUVW� VHFWLRQ�� 7KH� VHFRQG� VHFWLRQ�
H[SODLQV�WKH�VWXG\�DUHD��VSDWLDO�VFDOH�DQG�WKH�PHWKRGRORJLFDO�DSSURDFK��,Q�WKH�WKLUG�VHFWLRQ��
ZH� SUHVHQW� WKH� UHVXOWV� LQ� WZR� VXEVHFWLRQV�� UHVXOWV� RQ� GDWD� VWDWLVWLFDO� DQDO\VLV� RI� WKH�
FRUUHODWLRQ�EHWZHHQ�EXLOGLQJ�KHDWLQJ�HQHUJ\�FRQVXPSWLRQ�DQG�VL[�XUEDQ�PRUSKRORJ\�LQGH[HV��
DQG�IXUWKHU�DQDO\VLV�RQ�KRZ�WKH�XUEDQ�PRUSKRORJ\�LQIOXHQFHV�WKH�HQHUJ\�FRQVXPSWLRQ��7KH�
IRUWK� VHFWLRQ� LV� GHGLFDWHG� WR� WKH� ILQDO� FRQFOXVLRQ� DQG� SXWWLQJ� IRUZDUG� WKH� SRVVLEOH� XUEDQ�
PRUSKRORJLFDO� SODQQLQJ�VWUDWHJLHV� IRU�PLWLJDWLQJ� WKH� KHDWLQJ� HQHUJ\� FRQVXPSWLRQ� DQG� HYHQ�
JURVV�HQHUJ\�FRQVXPSWLRQ�RI�EXLOGLQJV�IRU�FLWLHV�LQ�VHYHUH�FROG�UHJLRQ���

2. Data and Methodology
2.1  Study area and spatial scale

  Figure 1: Two Categories of Urban Morphology in Harbin  

  Figure 2: Study Area in Harbin     Figure 3: Spatial Scale of Study 

2.1.1 Study area: climate and urban morphology characteristics of Harbin 
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,Q�&KLQD��WKH�VHYHUH�FROG�UHJLRQ�PDLQO\�UHIHUV�WR�WKH�DUHD�ZKHUH�WKH�DYHUDJH�WHPSHUDWXUH�RI�
WKH�FROG�PRQWK� LV� OHVV� WKDQ� ���ć��DQG� WKH�DYHUDJH�GDLO\� WHPSHUDWXUH� LV� OHVV� WKDQ���ć� IRU�
PRUH�WKDQ�����GD\V��*%�����������������+DUELQ�LV�RQH�RI�WKH�PRVW�UHSUHVHQWDWLYH�FLWLHV�LQ�
WKLV�UHJLRQ�ZLWK�D�WRWDO�����GD\�KHDWLQJ�SHULRG��,Q�WHUPV�RI�PRUSKRORJ\��+DUELQ�FDQ�EH�GLYLGHG�
LQWR� WZR� FDWHJRULHV�� KLJK� FRQVWUXFWLRQ� LQWHQVLW\� DUHDV� JHQHUDOO\�ZLWK�PHGLXP� DQG� KLJK� ULVH�
EXLOGLQJV�ORFDWHG�LQ�WKUHH�EXVLQHVV�GLVWULFWV��DQG�ORZ�FRQVWUXFWLRQ�LQWHQVLW\�DUHDV�PDLQO\�ZLWK�
�� WR� ��VWRUH\� EXLOGLQJV� ORFDWHG� DURXQG� WKH� WKUHH� EXVLQHVV� GLVWULFWV� �)LJXUH� �� 	� ���� 7KLV�
LQGLFDWHV� WKDW� WKH� XUEDQ� VSDWLDO� FRQVWUXFWLRQ� LQWHQVLW\� GHFUHDVHV� IURP� WKUHH� FRPPHUFLDO� RU�
EXVLQHVV� FHQWHUV� WR� WKH�SHULSKHU\�RI� WKH� FLW\��7KHUHIRUH�� LQ�RUGHU� WR�HQVXUH� WKH�GLYHUVLW\�RI�
XUEDQ�VSDWLDO�PRUSKRORJ\��DQG�DFFRUGLQJ�WR�WKH�JHRJUDSKLFDO�ORFDWLRQ�GLVWULEXWLRQ�RI�EXLOGLQJV�
DV�ZHOO�DV�ZH�FDQ�REWDLQ�HQHUJ\�FRQVXPSWLRQ�GDWD��WKLV�VWXG\�VHOHFWV�WKH�EXLOW�XS�DUHD�ZLWKLQ�
WKH�6HFRQG�5LQJ�5RDG�RI�+DUELQ�DV�WKH�VWXG\�DUHD��)LJXUH�����
2.1.2 Study spatial scale  
)RU�HDFK�LQGLYLGXDO�EXLOGLQJ��WKLV�VWXG\�GHILQHV�WKH�EORFN�ZKHUH�D�EXLOGLQJ�ORFDWHG�LQ��DQG�LWV�
VXUURXQGLQJ�EORFNV�DV�WKH�VWXG\�VSDWLDO�VFDOH�RU�VFRSH�RI�LQYHVWLJDWLRQ��)LJXUH����WR�FDOFXODWH�
WKH�XUEDQ�PRUSKRORJ\�LQGH[HV��8VXDOO\��WKH�VFDOH�RI�DQ�XUEDQ�EORFN�LQ�+DUELQ�LV�IURP�������
VTXDUH�PHWHUV�WR�������VTXDUH�PHWHUV��ZLWK�WKH�FRUUHVSRQGLQJ�OHQJWK�IURP����PHWHUV�WR�����
PHWHUV��&KRRVLQJ�WKLV�VSDWLDO�VFDOH�LV�PDLQO\�EHFDXVH�XUEDQ�PRUSKRORJ\�FDQ�LQGLUHFWO\�DIIHFW�
EXLOGLQJ�HQHUJ\�FRQVXPSWLRQ�E\� LQIOXHQFLQJ�GD\OLJKWLQJ��PLFURFOLPDWH��XVHUV¶�EHKDYLRUV�DQG�
RWKHU�ZD\V��ZKHUHDV� RQO\� RQH� EORFN� LV� QRW� HQRXJK� WR� LQIOXHQFH�PLFURFOLPDWLF� HQYLURQPHQW�
DQG� XVHUV� EHKDYLRUV�� 7KHUHIRUH�� WKLV� VWXG\� LV� VXSSRVHG� WR� EH� SODFHG� LQ� D� ODUJHU� VSDWLDO�
FRQWH[W�ZLWKLQ�FLW\��$QRWKHU�UHDVRQ� LV�WKDW�XUEDQ�EORFN��DV� WKH�EDVLF�XQLW�RI� WKH�FLW\� WH[WXUH��
IRUPV� D� FRQQHFWLQJ� OLQN� EHWZHHQ� WKH� SUHFHGLQJ� SODQQLQJ� FRQGLWLRQV� RI� XUEDQ� SODQQLQJ� RU�
]RQLQJ� WR� DFKLHYH� WKH� JRDOV� RI� SODQQLQJ� DQG� WKH� IROORZLQJ� VWDJH� RI� XUEDQ� GHVLJQ� RU�
DUFKLWHFWXUH� GHVLJQ� WR� JXLGH� WKH� FRQVWUXFWLRQ�� ZKLFK� OHDG� WR� EHWWHU� LPSOHPHQWDELOLW\� DQG�
SUDFWLFDO�VLJQLILFDQFH�IRU�UHJXODWLQJ�WKH�XUEDQ�PRUSKRORJ\���
�
2.2  Data set 
2.2.1 Data of building energy consumption 
7KH�HQHUJ\�FRQVXPSWLRQ�RI�RIILFH�EXLOGLQJV� LQ� VHYHUH�FROG�UHJLRQV�PDLQO\� LQFOXGHV�KHDWLQJ��
DLU� FRQGLWLRQLQJ�� OLJKWLQJ�� RIILFH� HTXLSPHQW� DQG� VR� RQ�� $FFRUGLQJ� WR� WKH� FKDUDFWHULVWLFV� DQG�
VWDWLVWLFDO�V\VWHP�RI�EXLOGLQJ�HQHUJ\�LQ�+DUELQ��WKH�HQHUJ\�FRQVXPSWLRQ�RI�RIILFH�EXLOGLQJV�LQ�
+DUELQ�LV�GLYLGHG�LQWR�WZR�FDWHJRULHV��EXLOGLQJ�KHDWLQJ�HQHUJ\�FRQVXPSWLRQ��KHDWLQJ�DQG�KRW�
ZDWHU��DQG�EXLOGLQJ�HOHFWULFLW\�FRQVXPSWLRQ��DLU�FRQGLWLRQLQJ�V\VWHP�HOHFWULFLW\��OLJKWLQJ�SRZHU��
RIILFH�HTXLSPHQW��HOHYDWRU�HOHFWULFLW\��RWKHU�VSDUH�SRZHU���,Q�WKLV�VWXG\��ZH�RQO\�FRQFHQWUDWH�
RQ� WKH� KHDWLQJ� HQHUJ\� FRQVXPSWLRQ� ZKLFK� SURGXFHV� WKH� JUHDWHVW� GHPDQG� LQ� EXLOGLQJV� RI�
VHYHUH�FROG�UHJLRQ��
���VDPSOH�RIILFH�EXLOGLQJV�DUH�VHOHFWHG�LQ�WKLV�SDSHU�DV�WKH�VWXG\�REMHFWV��,Q�RUGHU�WR�HQVXUH�
WKDW�WKHVH�HQHUJ\�GDWD�FDQ�UHIOHFW�WKH�VSDWLDO�KHWHURJHQHLW\�RI�XUEDQ�PRUSKRORJ\�HIIHFWLYHO\��
WKHVH� EXLOGLQJV� ZH� FKRRVH� DUH� UHODWLYHO\� HYHQO\� GLVWULEXWHG� LQ� YDULRXV� SRVLWLRQV� RI� +DUELQ��
IURP� GRZQWRZQ� WR� SHULSKHUDO� DUHD�� ZKHUH� WKH� FKDUDFWHULVWLFV� RI� XUEDQ�PRUSKRORJ\� DURXQG�
WKHP�DUH�GLIIHUHQW�IURP�HDFK�RWKHU��7KH�ZLQWHU�KHDWLQJ�HQHUJ\�FRQVXPSWLRQ�GDWD�XVHG�LQ�WKLV�
VWXG\�FRPHV� IURP�����������(QHUJ\�6DYLQJ�6XSHUYLVLRQ�3ODWIRUP� IRU�2IILFH�%XLOGLQJV�DQG�
/DUJH�3XEOLF�%XLOGLQJV�RI�+HLORQJMLDQJ�3URYLQFH�DQG������6WDWLVWLFDO�'DWD�RI�%XLOGLQJ�(QHUJ\�
&RQVXPSWLRQ�IURP�+DUELQ�6WDWLVWLFDO�%XUHDX��
2.1.1 Data of urban morphology 
³7KH�XUEDQ�PRUSKRORJ\�UHIHUV�WR�WKH�VSDWLDO�FRQILJXUDWLRQ�RI�XUEDQ�ODQG�XVH�ZLWKLQ�DQ�XUEDQ�
DUHD�´�8UTXL]R��-��HW�DO��������$QG�SUHYLRXV�VWXG\� �(ZLQJ��5��HW�DO��������KDG�VKRZQ� WKUHH��
ZD\V� WKURXJK�ZKLFK�XUEDQ�PRUSKRORJ\�KDYH�HIIHFWV�RQ�EXLOGLQJV��ZLWK�HOHFWULF� WUDQVPLVVLRQ�
DQG�GLVWULEXWLRQ�ORVVHV�DV�D�GLUHFW�ZD\��DQG�IHDWXUHV�RI�KRXVLQJ�VWRFNV��ORFDO�WHPSHUDWXUH�DV�
WZR� LQGLUHFW�ZD\V��7KLV�VWXG\� FRQFHQWUDWHV�RQ� WKH� LQGLUHFW�ZD\V�ZKLFK�DUH�PRUH� UHODWHG� WR�
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XUEDQ�SODQQLQJ��6L[�LQGH[HV�RI�XUEDQ�PRUSKRORJ\�DUH�FDOFXODWHG�WR�HYDOXDWH�WKH�LPSDFWV�RQ�
EXLOGLQJ�HQHUJ\�FRQVXPSWLRQ��ZKLFK�DUH�VXUURXQGLQJ�%XLOGLQJ�6LWH�&RYHU� �%6&���)ORRU�$UHD�
5DWLR� �)$5���%XLOGLQJ�+HLJKW� �%+���5RDG�1HWZRUN�'HQVLW\� �51'���5RDG�+HLJKW�ZLGWK�5DWLR�
�5+5��DQG�2SHQ�6SDFH�5DWLR� �265��DFFRUGLQJ�SUHYLRXV� VWXGLHV� �:RQJ�1��+�� HW� DO�� ������
5RGH�3��HW�DO��������=KRX�<��HW�DO���������
,Q� WKLV�SDSHU�� WKH�EXLOGLQJ�GDWD� LQFOXGLQJ�JHRJUDSKLFDO� ORFDWLRQ�� ERWWRP�FRQWRXU�RI� EXLOGLQJ��
EXLOGLQJ� VWRUH\�� EXLOGLQJ� IXQFWLRQ�� DQG� JUHHQ� VSDFH� GDWD� RI� +DUELQ� FLW\� LQ� *$'� PDS� DUH�
REWDLQHG� E\� 3DUDPHWULF� /DQJXDJH� 3\WKRQ� WR� HVWDEOLVK� WKH� XUEDQ� PRUSKRORJ\� PRGHO� LQ�
$UF*,6�VRIWZDUH��EDVHG�RQ�WKLV�PRGHO�� WKH�XUEDQ�PRUSKRORJ\�RI�HDFK�EXLOGLQJ�LV�FDOFXODWHG�
TXDQWLWDWLYHO\�DFFRUGLQJ�WR�WKH�GHILQLWLRQ�DQG�FDOFXODWLRQ�IRUPXOD�RI�HDFK�LQGH[��7DEOH�����
�

Table 1: Definition and calculation formula of urban morphology indexes                   
� 'HILQLWLRQ� &DOFXODWLRQ�IRUPXOD� 'LDJUDP�RI�LQGH[HV�
%XLOGLQJ�6LWH�
&RYHU��%6&��

7KH�UDWLR�RI�EXLOW�JURXQG�WR�WKDW�RI�
WKH�VDPSOH�GLVWULFW�DUHD��

%6& IRRWSULQW�DUHD�VDPSOH�
GLVWULFW�DUHD�

�
)ORRU�$UHD�
5DWLR��)$5��

7KH�UDWLR�RI�WKH�VXP�RI�WKH�DUHDV�
RI�DOO�EXLOGLQJ�IORRUV�WR�WKDW�RI�WKH�
VDPSOH�GLVWULFW��DUHD�

)$5 JURVV�IORRU�DUHD�VDPSOH�
GLVWULFW�DUHD�

�
%XLOGLQJ�
+HLJKW��%+��

7KH� DYHUDJH� KHLJKW� RI� EXLOGLQJV�
ZLWKLQ�WKH�VDPSOH�GLVWULFW�DUHD�

%+ >ě�IRRWSULQW�DUHDh
KHLJKW�@�JURVV�IRRWSULQW�DUHD�

�
5RDG�
1HWZRUN�
'HQVLW\��
�51'��
�

,Q� D� FHUWDLQ� VDPSOH� GLVWULFW�� WKH�
UDWLR� RI� WKH� VXP� RI� WKH� OHQJWK� RI�
URDG� QHWZRUN� WR� WKH� VDPSOH�
GLVWULFW�DUHD��

51' JURVV�OHQJWK�RI�
URDG�VDPSOH�GLVWULFW�DUHD�

�

5RDG�+HLJKW�
ZLGWK�5DWLR�
�5+5��

7KH�DYHUDJH�UDWLR�RI�WKH�KHLJKW�RI�
WKH�EXLOGLQJ�RQ�ERWK�VLGHV�RI� WKH�
URDG�WR�WKH�ZLGWK�RI�WKH�URDG�

5+5 >ěOHQJWK�RI�URDG��KHLJKW�
RI�URDG�ZLGWK�RI�URDG�@�JURVV��
OHQJWK�RI�URDG�

�
2SHQ�6SDFH�
5DWLR��265��

WKH�UDWLR�EHWZHHQ�WKH�RSHQ�VSDFH�
DUHD�DQG�WKH�JURVV�IORRU�DUHD�

265 JURVV�JUHHQ�VSDFH�
DUHD�VDPSOH�GLVWULFW�DUHD�

�
Note: the first two diagrams of indexes referred from literature (Wei, R. at el. 2016) 

�
2.3  Methods 
)LUVW�� WKH�EDVLF�HQHUJ\�FRQVXPSWLRQ�RI�HDFK�EXLOGLQJ� LV�FDOFXODWHG� E\�2SHQ6WXWLR�VRIWZDUH��
2Q� WKLV� EDVLV�� WKH� PHDVXUHG� EXLOGLQJ� HQHUJ\� FRQVXPSWLRQ� LV� VSOLW� LQWR� EDVLF� HQHUJ\�
FRQVXPSWLRQ� �%(&�� DQG� H[WHUQDO� LQIOXHQFH� HQHUJ\� FRQVXPSWLRQ� �(,(&��� )LQDOO\�� WKH�
FRUUHODWLRQ�DQDO\VLV�LV�FDUULHG�RXW�WR�DQDO\]H�WKH�FRUUHODWLRQ�EHWZHHQ�EXLOGLQJ�KHDWLQJ�HQHUJ\�
FRQVXPSWLRQ�DQG�VL[�XUEDQ�PRUSKRORJLFDO�LQGH[HV��DQG�PXOWLSOH�OLQHDU�UHJUHVVLRQ�DQDO\VLV�LV�
DSSOLHG�WR�LGHQWLI\�WKH�NH\�IDFWRUV�RI�XUEDQ�PRUSKRORJ\�DIIHFWLQJ�WKH�SHUIRUPDQFH�RI�EXLOGLQJ�
HQHUJ\�FRQVXPSWLRQ���
2.3.1 Step1: Calculating the basic building energy consumption 
7KH�PHDVXUHG�HQHUJ\�FRQVXPSWLRQ�RI�D�EXLOGLQJ�LQ�D�FLW\�FDQ�EH�GLYLGHG�LQWR�WZR�SDUWV��EDVLF�
HQHUJ\�FRQVXPSWLRQ��%(&��ZKLFK� LV�GRPLQDWHG�E\� WKH�SK\VLFDO�FKDUDFWHULVWLFV�RI�D�EXLOGLQJ�
DQG�H[WHUQDO�LQIOXHQFH�HQHUJ\�FRQVXPSWLRQ��(,(&��DIIHFWHG�E\�WKH�VXUURXQGLQJ�HQYLURQPHQW�
�+RQJ�/��HW�DO���������,Q�RUGHU�WR�HOLPLQDWH�WKH�LQIOXHQFH�IURP�EXLOGLQJ�SK\VLFDO�IHDWXUHV��VXFK�
DV�VKDSH�IDFWRU��ZLQGRZ�WR�ZDOO�UDWLR�DQG�KHDW�WUDQVIHU�FRHIILFLHQW�RI�EXLOGLQJ�HQYHORSH��RQ�WKH�
WRWDO� HQHUJ\� FRQVXPSWLRQ�� WKH� (,(&� VKRXOG� EH� XVHG� LQ� WKH� IROORZLQJ� VWDWLVWLFDO� DQDO\VLV� RI�
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�

XUEDQ�PRUSKRORJ\�DQG�EXLOGLQJ�HQHUJ\�FRQVXPSWLRQ�WR�LQFUHDVH�WKH�DFFXUDF\�DQG�UDWLRQDOLW\�
RI�WKH�DQDO\VLV�UHVXOWV��)RU�WKLV�UHDVRQ��FDOFXODWLQJ�WKH�%(&�RI�EXLOGLQJ�VKDOO�EH�WKH�LQLWLDO�VWHS��
,Q�WKLV�VWXG\��ZH�FKRRVH�WKH�ZD\�RI�VLPXODWLRQ�WR�FDOFXODWH�WKH�%(&�RI�EXLOGLQJV��2SHQ6WXGLR�
VRIWZDUH��DV�D�YLVXDO�XVHU� LQWHUIDFH�RI�(QHUJ\3OXV�ZKLFK�LV�DQ�LQWHUQDWLRQDO�FRPPRQO\�XVHG�
EXLOGLQJ�HQHUJ\�VLPXODWLRQ�VRIWZDUH��:KDW� LV�2SHQ6WXGLR��������� LV�VHOHFWHG�WR�FRQGXFW�WKH�
%(&�VLPXODWLRQ���
2.3.2 Step2: Calculating the external influence building energy consumption 
)RU�PHDVXUHPHQW�RQ�EXLOGLQJ�HQHUJ\�FRQVXPSWLRQ� OHYHO��PRVW�VWXGLHV�DGRSW�WKH�FDOFXODWLRQ�
PHWKRG�RI�HQHUJ\�XVH� LQWHQVLW\� �(8,�� �.DYJLF��0��HW�DO��������+RZDUG��%��HW�DO���������(8,�
UHIHUV� WR� WKH� DQQXDO� HQHUJ\� FRQVXPSWLRQ� SHU� XQLW� DUHD� RI� D� EXLOGLQJ�� XVXDOO\� H[SUHVVHG� LQ�
XQLWV�N:KāP ��āD ����WKDW�LV��(8, �(QHUJ\�FRQVXPSWLRQ�SHU�\HDU���EXLOGLQJ�DUHD��+RQJ�/��HW�DO��
�������KHQFH�WKLV�SDSHU�XVH�(8,�WR�UHSUHVHQW�WKH�HIILFLHQF\�RI�EXLOGLQJ�HQHUJ\�FRQVXPSWLRQ��
2Q� WKH� EDVLV� RI� WKH� WRWDO� DQQXDO� HQHUJ\� FRQVXPSWLRQ� GDWD� DQG� WKH� EDVLF� EXLOGLQJ� HQHUJ\�
FRQVXPSWLRQ� FDOFXODWHG� E\� VWHS� ��� WKH� H[WHUQDO� LQIOXHQFH� (8,� RI� HDFK� EXLOGLQJ� FDQ� EH�
REWDLQHG�DFFRUGLQJ�WR� WKH�IRUPXOD�(8,(,(& (8,�(8,%(&�� LW� LV� IROORZHG�E\� ORFDWLQJ� WKH�GDWD�RI�
EXLOGLQJ� HQHUJ\� FRQVXPSWLRQ� LQ� WKH� XUEDQ� VSDWLDO� PRGHO� EDVHG� RQ� JHRJUDSKLF� LQIRUPDWLRQ�
V\VWHP�DQG�YLVXDOL]LQJ�WKH�GLVWULEXWLRQ�RI�EXLOGLQJ�HQHUJ\�FRQVXPSWLRQ�ZLWK�$UF*,6��DQG�WKH�
VSDWLDO� GLVWULEXWLRQ� RI� EXLOGLQJ� HQHUJ\� FRQVXPSWLRQ� FDQ� EH� JUDVSHG� LQ� JHQHUDO�� DQG� WKH�
UHODWLRQVKLS� EHWZHHQ� EXLOGLQJ� HQHUJ\� FRQVXPSWLRQ� DQG� XUEDQ� PRUSKRORJ\� FDQ� EH�
SUHOLPLQDULO\�XQGHUVWRRG��
2.3.3 Step3:Correlation analysis 
,Q� WKLV� VWXG\�� VWDWLVWLFDO� DQDO\VLV� LV� XVHG� DV� DQ� DQDO\WLFDO� PHWKRGV�� LQFOXGLQJ� FRUUHODWLRQ�
DQDO\VLV�DQG�PXOWLSOH�OLQHDU�UHJUHVVLRQ�DQDO\VLV��%HIRUH�SURFHHGLQJ�UHJUHVVLRQ�DQDO\VLV��LW�LV�
QHFHVVDU\� WR� FRQGXFW� FRUUHODWLRQ� DQDO\VLV� EHWZHHQ� GHSHQGHQW� YDULDEOH� DQG� LQGHSHQGHQW�
YDULDEOHV��VR�DV�WR�KDYH�D�JHQHUDO�XQGHUVWDQGLQJ�RI�WKHLU�LQIOXHQFH�UHODWLRQVKLSV��
&RUUHODWLRQ� DQDO\VLV� LV� D� WRRO� PHDVXULQJ� WKH� VWUHQJWK� RI� VWDWLVWLFDO� UHODWLRQVKLS� EHWZHHQ�
REMHFWV��ZKLFK�DLPV�DW�PHDVXULQJ�WKH�GHJUHH�RI�OLQHDU�FRUUHODWLRQ�EHWZHHQ�YDULDEOHV��6XQ��<��
�������,Q�RWKHU�ZRUGV��WKH�WDVN�RI�FRUUHODWLRQ�DQDO\VLV�LV�WR�JLYH�D�TXDQWLWDWLYH�GHVFULSWLRQ�RI�
WKH�FRUUHODWLRQ��&RUUHODWLRQ�FRHIILFLHQW�³U´�LV�D�YDOXH�XVHG�WR�GHVFULEH�WKH�GHJUHH�DQG�GLUHFWLRQ�
RI� OLQHDU�UHODWLRQVKLS�� ,I� WKH�YDULDEOH�\�DQG�[�DUH�IXQFWLRQDO�UHODWLRQV�� WKHQ�U ��RU�U ���� LI� WKH�
YDULDEOH�\�DQG�[�DUH�VWDWLVWLFDO�UHODWLRQV��WKHQ������U�����LI�[��\�KDV�WKH�VDPH�WUHQG��WKHQ�LW� LV�
FDOOHG� WKH�SRVLWLYH� FRUUHODWLRQ�� LI� WKH� WUHQG�RI� [�DQG�\� LV�RSSRVLWH�� WKHQ� LW� LV� FDOOHG�QHJDWLYH�
FRUUHODWLRQ�� ,Q� JHQHUDO�� _U_������� ����_U_������� ����_U_������ ����_U_����� _U_����� PHDQ�
VLJQLILFDQWO\� FRUUHODWHG�� KLJKO\� FRUUHODWHG�� PRGHUDWH� FRUUHODWLRQ�� ORZ� FRUUHODWLRQ�� YHU\� ZHDN�
FRUUHODWLRQ�� UHVSHFWLYHO\��� 7KH� FRUUHODWLRQ� DQDO\VLV� UHVXOWV� EHWZHHQ� XUEDQ� PRUSKRORJ\�
YDULDEOHV� DQG� EXLOGLQJ� KHDWLQJ�(8,� DUH� REWDLQHG� E\� 3HDUVRQ� FRUUHODWLRQ� FRHIILFLHQW� LQ� GDWD�
DQDO\VLV�VRIWZDUH�6366�6WDWLVWLFV�������KHUHLQDIWHU�UHIHUUHG�WR�DV�6366���
2.3.4 Step4: Multiple linear regression analysis �
7KH� UHODWLRQVKLS� EHWZHHQ� EXLOGLQJ� HQHUJ\� FRQVXPSWLRQ� DQG� XUEDQ� PRUSKRORJ\� LQGH[HV�
REWDLQHG�E\�FRUUHODWLRQ�DQDO\VLV� LV�RQO\�TXDOLWDWLYH��VR� LW� LV�QHFHVVDU\� WR� IXUWKHU�DQDO\]H�WKH�
TXDQWLWDWLYH�UHODWLRQVKLS�EHWZHHQ�WKH�WZR�ZLWK�UHJUHVVLRQ�DQDO\VLV��
5HJUHVVLRQ�DQDO\VLV� LV�D�FRPPRQO\�XVHG�DQDO\WLFDO�PHWKRG�LQ�VWDWLVWLFDO�DQDO\VLV��7KH�FDVH�
RI� RQH� LQGHSHQGHQW� YDULDEOH� LV� FDOOHG� VLPSOH� OLQHDU� UHJUHVVLRQ�� )RU� PRUH� WKDQ� RQH�
LQGHSHQGHQW� YDULDEOH�� WKH� SURFHVV� LV� FDOOHG�PXOWLSOH� OLQHDU� UHJUHVVLRQ� �'DYLG�$�� )UHHGPDQ�
������� 0XOWLSOH� OLQHDU� UHJUHVVLRQ� DWWHPSWV� WR� PRGHO� WKH� UHODWLRQVKLS� EHWZHHQ� LQGHSHQGHQW�
YDULDEOHV�DQG�D�GHSHQGHQW�YDULDEOH�E\�ILWWLQJ�D�OLQHDU�HTXDWLRQ�WR�REVHUYHG�GDWD��(YHU\�YDOXH�
RI� WKH� LQGHSHQGHQW� YDULDEOH� [� LV� DVVRFLDWHG�ZLWK�D� YDOXH�RI� WKH�GHSHQGHQW� YDULDEOH� \��7KLV�
PHDQV� VFKRODUV� FDQ� DQDO\]H� WKH� HIIHFW� RI� DQ� LQGHSHQGHQW� YDULDEOH� RQ� EXLOGLQJ� HQHUJ\�
FRQVXPSWLRQ�ZKHQ� FRQWUROOLQJ� RWKHU� LQGHSHQGHQW� YDULDEOHV��7KHUHIRUH��ZLWK�6366��PXOWLSOH�
OLQHDU�UHJUHVVLRQ�DQDO\VLV�LV�XVHG�WR�H[SODLQ�WKH�LPSDFW�RI�XUEDQ�PRUSKRORJ\�RQ�+DUELQ�RIILFH�
EXLOGLQJ�HQHUJ\�FRQVXPSWLRQ�RI�KHDWLQJ��
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3. Results and  Analysis
3.1 Data Results
3.3.1 Simulation results of building basic energy consumption 
$FFRUGLQJ� WR� WKH� DUFKLWHFWXUDO� IRUP�� WKH� RIILFH� EXLOGLQJV� LQ� +DUELQ� FDQ� EH� GLYLGHG� LQWR� WZR�
FDWHJRULHV��VODE�W\SH�EXLOGLQJ�DQG�SRLQW�W\SH�EXLOGLQJ��DQG�ZH�DEVWUDFW� UHOHYDQW�SDUDPHWHUV�
�7DEOH����RI�WKHVH�WZR�NLQG�RI�EXLOGLQJ�W\SH�UHVSHFWLYHO\�RQ�WKH�EDVLV�RI�WKH�VL[W\�QLQH�VDPSOH�
EXLOGLQJV�WR�VHW�XS�PRGHOV�LQ�WKH�HQHUJ\�DQDO\VLV�VRIWZDUH��2XWGRRU�ZHDWKHU�GDWD�DUH�GHULYHG�
IURP�WKH�&KLQHVH�6WDQGDUG�:HDWKHU�'DWD��&6:'���:LQWHU�KHDWLQJ�SHULRG�LV�VHW�IURP�2FWREHU�
WR� $SULO� QH[W� \HDU�� +HDWLQJ� SDUDPHWHUV� DUH� VHW� DV� VKRZQ� LQ� 7DEOH� ��� DQG� RWKHU� UHODWHG�
SDUDPHWHUV� DUH� GHVLJQHG� EDVHG� RQ� DSSHQGL[� %� GDWD� LQ� WKH� �'HVLJQ� 6WDQGDUG� IRU� (QHUJ\�
(IILFLHQF\�RI�3XEOLF�%XLOGLQJV��*%���������3*%��������������

Table 2: Relevant parameters of slab-type building and point-type building used in simulation 
,WHP� 6ODE�W\SH� 3RLQW�W\SH� ,WHP� 6ODE�W\SH� 3RLQW�W\SH�

0RGHO�GLDJUDP�
LQ�2SHQ6WXGLR�

+HLJKW�RI�IORRU ��P� ����P�
*OD]LQJ�UDWLR� ������ ������

6KDSH�FRHIILFLHQW� ������� �������

)RRWSULQW�DUHD� �����P�� ����P�� +HDW�
WUDQVIHU�
FRHIILFLHQW�

5RRILQJ� �����:��P�ā.�� �����:��P�ā.��
*URVV�IORRU�DUHD� ������P�� ������P�� :DOO� �����:��P�ā.�� �����:��P�ā.��
1XPEHU�RI�IORRU� �� ��� :LQGRZ� ���:��P�ā.�� ���:��P�ā.��

Table 3: Heating parameters set in OpenStutio 
2IILFH� /REE\� 0HHWLQJ�5RRP� &RUULGRU� 7RLOHW� /LIW�

+HDWLQJ�VHW�SRLQW�R&�� ��� ��� ��� ��� ��� ���
'HQVLW\� RI�
RFFXSDWLRQ��P��SHUVRQ�� ��� �� �� ��� ��� ���

$LU�FKDQJH�WLPH�WLPHV�K�� ���� ���� ���� ���� ���� ����
6HQVLEOH�
KHDW�
JDLQ�:�P���

/LJKWLQJ� ��� ��� ��� �� �� ��

(TXLSPHQW� ��� �� �� �� �� ��

Table 4: Actual energy use intensity and simulation results 
�.ZK�P��D�� (8,� (8,�+� (8,�+%(&� (8,�+(,(&�
6ODE�W\SH� ������� ������� ������� ������
3RLQW�W\SH� ������� ������� ������� ������

%DVHG�RQ�WKH�DERYH�SDUDPHWHUV��WKLV�VWXG\�UXQ�VLPXODWLRQ�LQ�2SHQ6WXWLR������WR�JHW�WKH�EDVLF�
DYHUDJH� KHDWLQJ� HQHUJ\� FRQVXPSWLRQ� LQWHQVLW\� �(8,�+%(&�� RI� WKH� WZR� W\SHV� RI� EXLOGLQJV�
UHVSHFWLYHO\�� $V� VKRZQ� E\� WKH� VLPXODWLRQ� UHVXOWV� LQ� 7DEOH� ��� DOWKRXJK� WKH� DFWXDO� DYHUDJH�
KHDWLQJ�HQHUJ\�FRQVXPSWLRQ�LQWHQVLW\��(8,�+��RI�WKH�WZR�LV�H[WUHPHO\�FORVH��WKH�DYHUDJH�(8,�
+%(&� RI� VODE�W\SH� EXLOGLQJ� LV�PXFK� OHVV� WKDQ� WKDW� RI� SRLQW�W\SH� EXLOGLQJ��&RQVHTXHQWO\�� WKH�
FDOFXODWHG� H[WHUQDO� LQIOXHQFH� KHDWLQJ� HQHUJ\� XVH� LQWHQVLW\� �(8,�+(,(&�� RI� VODE�W\SH� EXLOGLQJ�
VKRZV�D�SRVLWLYH�YDOXH�RI��������ZKLOH�WKDW�RI�WKH�SRLQW�W\SH�EXLOGLQJ�LV�D�QHJDWLYH�YDOXH�RI��
������� 7KLV� LQGLFDWHV� WKDW� WKH� H[WHUQDO� VSDFH� FRQWH[W�� ZKHUH� WKH� EXLOGLQJ� ORFDWHG� LQ�� KDV�
UHGXFHG�WKH�KHDWLQJ�HQHUJ\�FRQVXPSWLRQ�IRU�PRVW�RI�WKH�SRLQW�W\SH�EXLOGLQJV��ZKHUHDV�WKDW�RI�
D�PDMRULW\�RI�VODE�W\SH�EXLOGLQJV�KDV�EHHQ�UDLVHG�E\�WKHLU�VXUURXQGLQJ�HQYLURQPHQW��
3.3.2 Distribution results of external influence building energy consumption 
%DVHG� RQ� WKH� VLPXODWLRQ� UHVXOWV� RI� (8,�+%(&�� ZH� FDOFXODWH� WKH� (8,�+(,(&� RI� WKH� VL[W\�QLQH�
VDPSOH�EXLOGLQJV�E\�GHGXFWLQJ�WKH�(8,�+%(&�IURP�(8,�+�DFFRUGLQJ�WR�ZKHWKHU�WKH\�DUH�VODE�
W\SH�RU�SRLQW�W\SH��7KHQ��WKH�DFWXDO�JURVV�HQHUJ\�FRQVXPSWLRQ�LQWHQVLW\��(8,���DFWXDO�KHDWLQJ�
HQHUJ\� FRQVXPSWLRQ� LQWHQVLW\� �(8,�+��� DQG� FDOFXODWHG� (8,�+(,(&� GDWD� DUH� SODFHG� LQ� WKH�
FRUUHVSRQGLQJ�VDPSOH�RIILFH�EXLOGLQJV�RI�WKH�XUEDQ�PRGHO�HVWDEOLVKHG�LQ�$UF*,6������)XUWKHU�
E\�XVLQJ�WKH�,QYHUVH�GLVWDQFH�ZHLJKWHG��,':��WRRO�LQ�6SDWLDO�$QDO\VW�WRRO�RI�$UF*,6��WKH�WKUHH�
NLQGV�RI�EXLOGLQJ�HQHUJ\�FRQVXPSWLRQ�DUH�LQWHUSRODWHG�WR�SUHOLPLQDULO\�HVWLPDWH�LI�WKHUH�LV�DQ\�

835



/HQJ��+RQJ�HW�DO�� Urban morphology and building energy consumption ��WK�,62&$53�
&RQJUHVV�������

�

UHJXODULW\�IRU�WKH�VSDWLDO�GLVWULEXWLRQ�RI�DQQXDO�RIILFH�EXLOGLQJ�HQHUJ\�FRQVXPSWLRQ�LQ�WKH�VWXG\�
DUHD��7KH�UHVXOWV�DUH�VKRZQ�LQ�)LJXUH�����
$V�RQH�ZRXOG�H[SHFW� WKH� WKUHH�NLQGV�RI� FRQVXPSWLRQ� ORFDWHG� LQ� WKH�FLW\� GLG� VKRZ�GLIIHUHQW�
UHJXODULWLHV��,Q�WHUPV�RI�DFWXDO�KHDWLQJ�HQHUJ\�FRQVXPSWLRQ��PDMRU�SDUWV�ZLWK�KLJK�(8,�+�DUH�
ORFDWHG�SULPDULO\�LQ�WKH�QRUWK�HDVWHUQ�DQG�VRXWK�HDVWHUQ�PDUJLQ�QHDU�WKH�6HFRQG�5LQJ�5RDG�
RI�+DUELQ��DQG�WKH�DUHDV�FRQVXPLQJ�OHVV�KHDWLQJ�HQHUJ\�DUH�ORFDWHG�LQ�WKH�FHQWUDO�EXVLQHVV�
GLVWULFWV� ZKLFK� DUH� PDGH� XS� ZLWK� FRPSDFW� DQG� WDOO� EXLOGLQJV�� 0HDQZKLOH�� WKH� H[WHUQDO�
LQIOXHQFH� KHDWLQJ� HQHUJ\� XVH� LQWHQVLW\� �(8,�+(,(&�� SUHVHQWV� D� PRUH� UHPDUNDEOH� SDWWHUQ�
FRPSDUHG�ZLWK�WKH�GLVWULEXWLRQ�RI�(8,�+��ZLWK�WKH�ODUJHVW�FRQFHQWUDWLRQ�RI�EXLOGLQJ�(8,�+(,(&�
GLVWULEXWLQJ�PDLQO\�LQ�WKH�QRUWKHUQ�IULQJH�DQG�SDUWO\�LQ�WKH�VRXWKHUQ�VLGH�RI�WKH�FLW\��ZKLOH�WKH�
ORZHU�(8,�+(,(&�ORFDWHV�DURXQG�WKH�PLGWRZQ�WKDW�FRQVLVW�SULPDULO\�RI�WDOO�EXLOGLQJV���
,Q�RUGHU�WR�FRQGXFW�WKH�FRPSDUDWLRQ�RQ�WKH�GLVWULEXWLRQ�RI�EXLOGLQJ�JURVV�HQHUJ\�FRQVXPSWLRQ��
ZH� DOVR� YLVXDOL]HV� WKH� JURVV� DQQXDO� (8,� GLVWULEXWLRQ� LQ� $UF*,6�� ,QWHUHVWLQJO\�� FRQWUDU\� WR�
H[SHFWDWLRQ�WKDW�WKH�KLJKHVW�(8,�VKRXOG�EH�ORFDWHG�LQ�WKH�EXVLQHVV�FHQWHU�RI�WKH�FLW\��LW�VKRZV�
D� VLPLODU� SDWWHUQ� ZLWK� KHDWLQJ� HQHUJ\� FRQVXPSWLRQ�� 7KLV� GLVWULEXWLRQ� UHJXODULW\� FDQ� EH�
H[SODLQHG� E\� WKH� GRPLQDQW� SRVLWLRQ� RI� KHDWLQJ� HQHUJ\� FRQVXPSWLRQ� LQ� WKH� JURVV� HQHUJ\�
FRQVXPSWLRQ�� EHFDXVH� WKH�(8,�+� ��������.ZK�P��D� LQ� DYHUDJH�� LV� VLJQLILFDQWO\� ODUJHU� WKDQ�
(8,�(� ������� .ZK�P��D� RQ� DYHUDJH�� IRU� RIILFH� EXLOGLQJV� LQ� +DUELQ�� 7KLV� GLVWULEXWLRQ� UHVXOWV�
LPSO\� WKDW� LW� GR� H[LVW� D� FHUWDLQ� UXOH� RI� KHDWLQJ� HQHUJ\� FRQVXPSWLRQ� GLVWULEXWLRQ� LQ� GLIIHUHQW�
XUEDQ�FRQVWUXFWLRQ�LQWHQVLW\�RI�GLIIHUHQW�JHRJUDSKLFDO�ORFDWLRQV��

�
㸦a㸧EUI                                 㸦b㸧EUI-H                                      㸦c㸧EUI-HEIEC 

Figure 4: Spatial distribution of office building energy consumption 

� �
Table 5: Results of correlation analysis 

9DULDEOHV� (8,�+(,(&� 6DPSOH�VL]H�1�� 0HDQ� 6WDQGDUG�
GHYLDWLRQ�&RU�� 6LJ��

(8,�+(,(&� �� ��� ��� ������ ������
%6&� ������� ������ ��� ����� �����
)$5� �������� ������ ��� ����� �����
%+� ������� ������ ��� ������ �����
51'� ������� ������ ��� ������ �������
5+5� ������� ������ ��� ����� �����
265� ������ ������ ��� ����� �����
Notes: Cor. refers to Pearson correlation; Sig. refers to significance. 
When the significance is less than 0.05, the result of correlation analysis is significant.�

3.3.3 Data results of correlation analysis  
,Q�RUGHU� WR�KDYH�D�JHQHUDO� XQGHUVWDQGLQJ� EHWZHHQ� WKH�XUEDQ�PRUSKRORJ\�DQG� WKH�EXLOGLQJ�
HQHUJ\� FRQVXPSWLRQ�� WKLV� VWXG\� WDNHV� WKH� VL[� FDOFXODWHG� XUEDQ� PRUSKRORJLFDO� LQGH[HV²
%XLOGLQJ� 6LWH� &RYHU� �%6&��� )ORRU� $UHD� 5DWLR� �)$5��� %XLOGLQJ� +HLJKW� �%+��� 5RDG� 1HWZRUN�
'HQVLW\��51'���5RDG�+HLJKW�ZLGWK�5DWLR��5+5��DQG�2SHQ�6SDFH�5DWLR��265��DQG�H[WHUQDO�
LQIOXHQFH� KHDWLQJ� HQHUJ\� XVH� LQWHQVLW\� �(8,�+(,(&�� VHYHUDOO\� WR� SURGXFH� WKH� FRUUHODWLRQ�
DQDO\VLV�� $IWHU� UHPRYLQJ� WKH� WKUHH� SDUWLFXODU� YDOXH� SRLQWV�� WKH� UHVXOWV� RI� WKH� FRUUHODWLRQ�
DQDO\VLV�DUH�SUHVHQWHG�LQ�7DEOH����
$FFRUGLQJ� WR� WKH� FRUUHODWLRQ� DQDO\VLV�� LW� FDQ� EH� VHHQ� WKDW� WKH� H[WHUQDO� LQIOXHQFH� +HDWLQJ�
(QHUJ\�8VH� ,QWHQVLW\� �(8,�+(,(&��KDV�VLJQLILFDQW�FRUUHODWLRQ�ZLWK� WKH� UHVSHFWLYH� LQGHSHQGHQW�
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YDULDEOHV� H[FHSW� 5RDG� 1HWZRUN� 'HQVLW\� �51'��� $PRQJ� WKHVH� VLJQLILFDQW� LQGHSHQGHQW�
YDULDEOHV�� WKHUH� LV� D� VLJQLILFDQW� QHJDWLYH� FRUUHODWLRQ� ZLWK� %XLOGLQJ� 6LWH� &RYHU� �%6&��� )ORRU�
$UHD�5DWLR��)$5���%XLOGLQJ�+HLJKW� �%+��DQG�5RDG�+HLJKW�ZLGWK�5DWLR� �5+5�� LQGLFDWLQJ� WKDW�
WKHVH� IRXU� YDULDEOHV� KDYH� D� LQKLELWRU\� HIIHFW� RQ� (8,�+(,(&�� ZKHUHDV� D� VLJQLILFDQW� SRVLWLYH�
FRUUHODWLRQ�ZLWK� WKH�2SHQ�6SDFH�5DWLR� �265��VXJJHVWLQJ� WKDW�*65�SOD\V�D�SRVLWLYH� UROH� LQ�
SURPRWLQJ� WKH� YDOXH� RI� (8,�+(,(&�� %+� DQG�5+5� DUH� GHPRQVWUDWHG� ZLWK� WKH� UHODWLYH� KLJKHU�
FRUUHODWLRQ� ZLWK� _U_� EHLQJ� DW� ������ DQG� ������ UHVSHFWLYHO\�� DQG� %XLOGLQJ� 6LWH� &RYHU� �%6&��
VKRZV�D�ORZHVW�FRUUHODWLRQ��_U_ �������ZLWK�(8,�+(,(&���
3.3.4 Data results of multiple linear regression analysis 
7KH� UHVXOWV� REWDLQHG� E\� UHJUHVVLRQ� DQDO\VLV� ZKLFK� FRQVWLWXWH� ERWK� VLJQLILFDQW� DQG� QRQ�
VLJQLILFDQW� LQGHSHQGHQW� YDULDEOHV� DUH� XQUHOLDEOH�� 7KHUHIRUH�� DFFRUGLQJ� WR� WKH� UHVXOWV� RI�
FRUUHODWLRQ� DQDO\VLV�� WKLV� VWXG\� UHPRYHV� QRQ�VLJQLILFDQW� FRUUHODWLRQ� YDULDEOHV�� 7KHQ� WKH�
VLJQLILFDQW� FRUUHODWHG�XUEDQ�PRUSKRORJLFDO� YDULDEOHV�DUH� UHWDLQHG�DV� LQGHSHQGHQW� YDULDEOHV��
DQG� (8,�+(,(&� DUH� UHJDUGHG� DV� GHSHQGHQW� YDULDEOHV� IRU� SURFHHGLQJ� PXOWLSOH� UHJUHVVLRQ�
DQDO\VLV� LQ�6366� VRIWZDUH�� ,Q� RUGHU� WR� HOLPLQDWH� WKH� LQIOXHQFH� RI� FROOLQHDULW\� YDULDEOHV�� WKH�
UHJUHVVLRQ�PHWKRG�DUH�VHOHFWHG�DV�VWHSZLVH�UHJUHVVLRQ��DQG�WKH�ILQDO�UHJUHVVLRQ�HTXDWLRQ�LV�
DV�IROORZV��

(8,��+(,(&� �������)$5������%+��������*65�������������������������������
7KH� YDOXHV� RI� PXOWLSOH� FRUUHODWLRQ� FRHIILFLHQW� 5� LV� ������� LQGLFDWLQJ� WKDW� WKH� XUEDQ�
PRUSKRORJLFDO�YDULDEOHV�DUH�VDWLVIDFWRULO\�DQG�OLQHDUO\�UHODWHG�WR�WKH�GHSHQGHQW�YDULDEOH�(8,��
+(,(&��)RU�WKH�GHWHUPLQDWLRQ�FRHIILFLHQW�5�6TXDUH��5����LW�FDQ�EH�NQRZQ�IURP�WKH�VWDWLVWLFV�WKDW�
WKH�FORVHU� LWV�YDOXH� LV� WR���� WKH�EHWWHU� WKH� ILWWLQJ�GHJUHH�RI� WKH�PRGHO� LV� WR� WKH�GDWD��VR� WKH�
UHODWLYHO\� KLJK� ILWWLQJ� GHJUHH� RI� WKH� HTXDWLRQ� VXJJHVWV� WKDW� WKH� LQWHUSUHWDWLRQ� RI� UHJUHVVLRQ�
HTXDWLRQ� IRU� (8,�+(,(&� LV� TXLWH� FUHGLEOH�� 7KH� UHVXOW� FDQ� EH� XVHG� DV� D� VWURQJ� UHIHUHQFH� IRU�
VWXG\LQJ� WKH� UHODWLRQVKLS� EHWZHHQ� EXLOGLQJ� KHDWLQJ� HQHUJ\� FRQVXPSWLRQ� DQG� XUEDQ�
PRUSKRORJ\� LQ� VHYHUH� FROG� UHJLRQV�� $W� WKH� VDPH� WLPH�� WKH� UHJUHVVLRQ� DQDO\VLV� UHVXOW� DOVR�
RXWSXWV� WKH�6WDQGDUGL]HG�&RHIILFLHQWV� �7DEOH����E\�ZKLFK� WKH�HIIHFW�RI�XUEDQ�PRUSKRORJLFDO�
YDULDEOHV��ZLWK�GLIIHUHQW�PDJQLWXGH�DQG�XQLWV��RQ�WKH�GHSHQGHQW�YDULDEOHV�FDQ�EH�FRPSDUHG��
�

Table 6: Results of Standardized Coefficients 
'HSHQGHQW�YDULDEOHV� 5� 5�VTXDUH�5��� 6WDQGDUGL]HG�&RHIILFLHQWV�

%6&� )$5� %+� 51'� 5+5� 265�
(8,�+(,(&� ������ ������ ��� ������� ������� ��� ��� ������

%DVHG�RQ�WKH�DERYH�PXOWLSOH�OLQHDU�UHJUHVVLRQ�UHVXOW��ZH�FDQ�ILQG���
�D��%HFDXVH�RI� WKH� QRQ�VLJQLILFDQW� LQIOXHQFH� RI�5RDG�1HWZRUN�'HQVLW\� �51'�� RQ�(8,�+(,(&�
DQG� WKH� FR�OLQHDU� UHODWLRQVKLS�ZLWK� RWKHU� YDULDEOHV� RI� %XLOGLQJ�6LWH�&RYHU� �%6&�� DQG�5RDG�
+HLJKW�ZLGWK�5DWLR��5+5���WKHVH�WKUHH�YDULDEOHV�GR�QRW�DSSHDU�LQ�WKH�HTXDWLRQ���
�E�� ,W� FDQ�EH�GUDZQ� IURP� WKH�5�VTXDUH� WKDW� WKH�VXUURXQGLQJ�XUEDQ�PRUSKRORJ\�GR�SURGXFH�
LPSDFW�RQ�KHDWLQJ�HQHUJ\�FRQVXPSWLRQ�RI�RIILFH�EXLOGLQJ�LQ�WKH�VHYHUH�FROG�UHJLRQV���
�F��$PRQJ�WKH�WKUHH�XUEDQ�PRUSKRORJLFDO�YDULDEOHV��IORRU�DUHD�UDWLR��)$5��DQG�EXLOGLQJ�KHLJKW�
�%+�� SUHVHQW� D� QHJDWLYH� LQIOXHQFH� RQ� WKH� DQQXDO� H[WHUQDO� LQIOXHQFH� KHDWLQJ� HQHUJ\� XVH�
LQWHQVLW\��(8,�+(,(&�� �RI�WKH�RIILFH�EXLOGLQJV��ZKLFK�PHDQV�WKH�KLJKHU�WKH�DYHUDJH�IORRU�DUHD�
UDWLR�DQG�EXLOGLQJ�KHLJKW�RI�D�GLVWULFW�DUH��WKH�ORZHU�WKH�(8,�+(,(&�RI�WKH�EXLOGLQJ�ZLOO�EH��ZKLFK�
ZLOO�EH�PRUH�FRQGXFLYH�WR� LPSURYLQJ�EXLOGLQJ�HQHUJ\�HIILFLHQF\��6SHFLILFDOO\�� LI�WKH�IORRU�DUHD�
UDWLR� �)$5�� DVFHQGHG� E\� RQH�� WKH� WRWDO� DQQXDO� (8,�+(,(&� RI� WKH� RIILFH� EXLOGLQJ� ZRXOG� EH�
VOXPSHG�E\� �������.ZK�P��D�� LI� WKH� DYHUDJH� EXLOGLQJ� KHLJKW� RI� D� GLVWULFW� LQFUHDVHG�E\� RQH�
PHWHU�SHU�\HDU��WKH�WRWDO�DQQXDO�(8,�+(,(&�RI�EXLOGLQJ�ZRXOG�EH�UHGXFHG�E\�������.ZK�P��D��
�G��7KH�FRUUHODWLRQ�EHWZHHQ�2SHQ�6SDFH�5DWLR��265��DQG�(8,�+(,(&�LV�SRVLWLYH��7KDW�LV��WKH�
JUHDWHU� WKH� 265� RI� WKH� GLVWULFW� LV�� WKH� KLJKHU� WKH� KHDWLQJ� HQHUJ\� FRQVXPSWLRQ� IRU� RIILFH�
EXLOGLQJV�ZRXOG� EH�� DQG� OHVV� EHQHILFLDO� WR� LPSURYLQJ� KHDW�HQHUJ\� HIILFLHQFLHV��$FFRUGLQJ� WR�
WKH�UHJUHVVLRQ�HTXDWLRQ��WKH�(8,�+(,(&�ZLOO�H[SHULHQFH�D��������.ZK�P��D�LQFUHDVH�IRU�HYHU\�
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RQH�SHUFHQWDJH�SRLQW� JURZ� LQ�265��ZKLFK�PHDQV� WKH� DQQXDO� KHDWLQJ� HQHUJ\� FRQVXPSWLRQ�
LQWHQVLW\��(8,�+��ZLOO�KDYH�D��������.ZK�P��D�ULVH�DV�ZHOO��
�H��'XH�WR�WKH�DEVROXWH�YDOXH�RI�VWDQGDUGL]HG�FRHIILFLHQWV��LW�FDQ�EH�NQRZQ�WKDW�WKH�EXLOGLQJ�
KHLJKW� �%+�� FRQWULEXWHV� WKH� JUHDWHVW� LPSDFW� WR� WKH� KHDWLQJ� HQHUJ\� FRQVXPSWLRQ� RI� RIILFH�
EXLOGLQJ���������DPRQJ�WKH�WKUHH�XUEDQ�PRUSKRORJLFDO�YDULDEOHV��QH[W�LV�IORRU�DUHD�UDWLR��)$5��
ZLWK��������IROORZHG�E\�RSHQ�VSDFH�UDWLR��265��DW��������
��
3.2  Analysis on the relationship between urban morphology and building energy 

consumption 
'DWD�UHVXOWV�IURP�VWDWLVWLFDO�DQDO\VLV�GLVSOD\V�WKDW�WKH�GLIIHUHQW�NLQGV�RI�XUEDQ�PRUSKRORJLFDO�
LQGH[HV�OHDG�WR�GLVWLQFWLYHO\�GLIIHUHQW�KHDW�HQHUJ\�GHPDQGV�RI�RIILFH�EXLOGLQJV�LQ�VHYHUH�FROG�
UHJLRQ� FLWLHV�� +RZHYHU�� WKH� PHFKDQLVP� RI� XUEDQ� VSDWLDO� FRQILJXUDWLRQ� DIIHFWLQJ� KHDWLQJ�
HQHUJ\� HIILFLHQF\� EHKLQG� WKHVH� GDWD� QHHGV� WR� EH� H[SORUHG�� VR� DV� WR� SXW� IRUZDUG� HIIHFWLYH�
SODQQLQJ�VXJJHVWLRQV�DW�WKH�IXQGDPHQWDO�OHYHO��XUEDQ�GHVLJQ��
3.2.1 Building Site Cover, Floor Area Ratio and Building Height 
%XLOGLQJ� VLWH� FRYHU�� IORRU� DUHD� UDWLR� DQG� EXLOGLQJ� KHLJKW� DUH� WKUHH� PDLQ� LQGH[HV� XVHG� WR�
GHVFULEH�XUEDQ�VSDWLDO�LQWHQVLW\��8VXDOO\��D�KLJKHU�VSDWLDO�LQWHQVLW\�GLVWULFW�FRPELQHV�D�KLJKHU�
IORRU�DUHD�UDWLR�ZLWK�D�PRUH�FRPSDFW�EXLOGLQJ�GHQVLW\�DQG�WDOOHU�EXLOGLQJ�KHLJKW��DQG�D� ORZHU�
VSDWLDO� LQWHQVLW\�DUHD� LV�FKDUDFWHUL]HG�DV� ORZHU� IORRU�DUHD� UDWLR�ZLWK�VSDUVH�EXLOGLQJ�GHQVLW\�
DQG�ORZ�ULVH�EXLOGLQJV��2XU�XUEDQ�GLVWULFW�PRUSKRORJ\�VDPSOHV�ZKHUH�WKH�VHOHFWHG�EXLOGLQJV�
VHDW�LQ�DOVR�FRQILUPV�WKLV�IDFWXDO�UHJXODULW\��
$FFRUGLQJ� WR� WKH� GDWD� UHVXOWV�� %6&�� )$5� DQG� %+� KDYH� QHJDWLYH� FRUUHODWLRQ� ZLWK� EXLOGLQJ�
KHDWLQJ�HQHUJ\�FRQVXPSWLRQ��,Q�RWKHU�ZRUGV��WKH�KLJKHU�WKH�VSDWLDO� LQWHQVLW\�RI�FRQVWUXFWLRQ��
WKH� PRUH� FRQGXFLYH� WR� SURPRWLQJ� WKH� SHUIRUPDQFH� RI� EXLOGLQJ� KHDW�HQHUJ\� HIILFLHQF\��
0RUHRYHU�� WKH� LPSDFWV� IURP� )$5� DQG� %+� RQ� EXLOGLQJ� HQHUJ\� HIILFLHQF\� DUH� SURYHG� PRUH�
REYLRXV��
)URP� WKH� SHUVSHFWLYH� RI� XUEDQ� FOLPDWH�� LW� FDQ� EH� DUJXHG� WKDW� KLJK� LQWHQVLW\� XUEDQ� GLVWULFWV�
�XVXDOO\�FLW\�FHQWHU��DOWHU�WKHLU�WKHUPDO�HQYLURQPHQW�LQ�WKH�IRUP�RI�OLIWLQJ�WHPSHUDWXUHV�UHODWLYH�
WR�RXWVNLUWV� �XVXDOO\� WKH�SHULSKHUDO�DUHDV���2XU�SUHYLRXV�VWXG\��+RQJ�/��DW�HO��������RQ�³WKH�
UHODWLRQVKLS� EHWZHHQ� XUEDQ� PRUSKRORJ\� DQG� XUEDQ� WKHUPDO� HQYLURQPHQW� LQ� +DUELQ´� DOVR�
FRQILUPV�WKLV�YLHZ��7KH�VWXG\�SURYHV�WKDW�WKH�DYHUDJH�GLVWULFW�WHPSHUDWXUH�JURZV�XS�UHODWLYHO\�
VLJQLILFDQWO\�ZLWK�WKH�LQFUHDVH�RI�IORRU�DUHD�UDWLR�DQG�EXLOGLQJ�KHLJKW�LQ�ZLQWHU��EXW�WKH�EXLOGLQJ�
VLWH�FRYHU� �EXLOGLQJ�GHQVLW\��KDV� OLWWOH�HIIHFW�RQ� WKH� LPSURYHPHQW�RI� WKH�VXUURXQGLQJ�WKHUPDO�
HQYLURQPHQW��$W�WKH�VDPH�WLPH��KLJK�LQWHQVLW\�XUEDQ�FRQVWUXFWLRQ�VORZV�GRZQ�WKH�YHQWLODWLRQ�
HIILFLHQF\�LQ�GLVWULFW�ZKLFK�FRQWULEXWHV�WR�OHVV�KHDW�ORVV�RI�EXLOGLQJ���
)URP�WKH�SRLQW�RI�YLHZ�RI�HTXLSPHQW�XVH��KLJK�FRQVWUXFWLRQ�LQWHQVLW\�DUHDV�LQ�+DUELQ�DUH�WKH�
FRPPHUFLDO� DQG� ILQDQFLDO� FHQWHUV� LQ� ZKHUH� KLJK� LQWHQVLW\� HFRQRPLF� DFWLYLWLHV� DQG� ZRUN�
KDSSHQ�FRQVLVWHQWO\��7KLV�FDXVHV�PRUH�XVHUV��HOHFWULFDO�HTXLSPHQW�DQG�OLJKWLQJ�WR�UHOHDVH�D�
PRUH�KHDW�ZKLFK� OHDGV� WR� OHVV�KHDW�HQHUJ\�FRQVXPSWLRQ��7KH�DERYH�DQDO\VLV�DOVR�H[SODLQV�
ZK\�WKH�RIILFH�EXLOGLQJV�LQ�WKH�GRZQWRZQ�RI�+DUELQ�VKRZ�EHWWHU�KHDW�HQHUJ\�HIILFLHQF\�LQ�WKH�
UHVXOWV�RI�(8,�+�DQG�(8,�+(,(&�GLVWULEXWLRQ��
3.2.2.�Road Network Density and Road Height-width Ratio 
$V�XUEDQ�YHQWLODWLRQ�FRUULGRUV��URDGV�SOD\�DQ�LPSRUWDQW�UROH�LQ�PLFURFOLPDWH�DQG�WKHUHE\�DIIHFW�
WKH� HQHUJ\� FRQVXPSWLRQ� RI� EXLOGLQJV�� 5RDG� QHWZRUN� GHQVLW\� �51'�� DQG� URDG� KHLJKW�ZLGWK�
UDWLR��5+5��DUH�LPSRUWDQW�LQGLFDWRUV�IRU�PHDVXULQJ�URDG�FRPSDFWQHVV�DQG�WKUHH�GLPHQVLRQDO�
URDG�PRUSKRORJ\���
/RRNLQJ�DW�Road Network Density , VWDWLVWLFDO�DQDO\VLV�VKRZV�WKDW�URDG�QHWZRUN�GHQVLW\��51'��
KDV� OLWWOH� HIIHFW� RQ� EXLOGLQJ� KHDWLQJ� HQHUJ\� FRQVXPSWLRQ�� 7KH� SRVVLEOH� UHDVRQ�� DV� WKH�
GHILQLWLRQ�RI�URDG�GHQVLW\�VKRZV��LV�WKDW�LW�LV�PDLQO\�XVHG�WR�UHIOHFW�WKH�QXPEHU�RI�URDGV��DQG�
RQO\� WKH� OHQJWK� LQIRUPDWLRQ�RI� WKH� URDG�QHWZRUN� LV� FRXQWHG��EXW� LW� GRHV�QRW� UHIOHFW� WKH� URDG�
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ZLGWK�WKDW�DIIHFWV�WKH�XUEDQ�YHQWLODWLRQ��+HQFH��URDG�QHWZRUN�GHQVLW\�LV�QRW�DQ�HIIHFWLYH�XUEDQ�
PRUSKRORJLFDO�LQGH[�HYDOXDWLQJ�LPSDFWV�RQ�EXLOGLQJ�HQHUJ\�FRQVXPSWLRQ��DQG�URDG�DUHD�UDWLR�
PLJKW�EH�D�EHWWHU�LQGLFDWRU��
:LWK�UHJDUGV�WR�Road Height-width Ratio, LW�KDV�D�VLJQLILFDQW�QHJDWLYH�FRUUHODWLRQ�ZLWK�KHDWLQJ�
HQHUJ\�FRQVXPSWLRQ��DQG�FDQ�UHGXFH� WKH�H[WHUQDO� LPSDFW�HQHUJ\�FRQVXPSWLRQ�RI�EXLOGLQJV��
2QH� SRVVLEOH� UHDVRQ� LV� WKH� LQFUHDVH� RI� VXUURXQGLQJ� 5+5� UHGXFHV� WKH� ZLQG� VSHHG� LQ�
YHQWLODWLRQ�FRUULGRUV�DQG�IDFLOLWDWH� WKH�KHDW�SUHVHUYDWLRQ� LQ� WKH�FLW\��ZKLFK�FUHDWHV�D�ZDUPHU�
RXWGRRU�WHPSHUDWXUH�WR�EXLOGLQJV�DQG�WKHUHE\�SURPRWHV�EXLOGLQJ�HQHUJ\�FRQVHUYDWLRQ�
3.2.3 Open space ratio 
$�KLJK�2SHQ�VSDFH�UDWLR��265��PHDQV�WKHUH�DUH�PRUH�RSHQ�VSDFH�DURXQG�WKH�YLFLQLW\��7KH�
UHVXOWV�RI�FRUUHODWLRQ�DQDO\VLV�DQG� UHJUHVVLRQ�DQDO\VLV�DOO�VKRZ� WKDW� WKH�KLJKHU�265� LV�� WKH�
PRUH� XQIDYRUDEOH� LW� LV� IRU� EXLOGLQJ� KHDW�HQHUJ\� VDYLQJ� LQ� VHYHUH� FROG� UHJLRQ� FLWLHV�� 7KH�
PLFURFOLPDWH�LQIOXHQFHG�E\�265�VKRXOG�EH�UHVSRQVLEOH�IRU�LW�LQGLUHFWO\��,W�FDQ�EH�NQRZQ�IURP�
WKH� SUHYLRXV� VWXG\� WKDW� WKH� SODFH� ZLWK� ORZHU� RSHQ� VSDFH� UDWLR� LV� IRXQG� WR� EH� ZDUPHU� DV�
FRPSDUHG�WR�WKH�GLVWULFW�ZLWK�PRUH�265�YDOXH�LQ�ZLQWHU��+RQJ�/��DW�HO���������,W� LV�EHFDXVH�
WKH�ORZHU�YHQWLODWLRQ�UDWH�DQG�KLJKHU�KHDW�VWRUDJH�FDSDFLW\�UHGXFH�WKH�KHDW�ORVV�HIILFLHQF\�RI�
EXLOGLQJV��)RU�WKLV�UHDVRQ��265�VKDOO�EH�UHJDUGHG�DV�DQ�HIIHFWLYH�SDUDPHWHU�WR�DSSUDLVH�WKH�
KHDWLQJ�HQHUJ\�HIILFLHQF\�RI�XUEDQ�PRUSKRORJ\��

4. Conclusion and Discussion
4.1  Conclusion
,Q� VXPPDU\�� WKLV� SDSHU� DQDO\]HV� WKH� LQIOXHQFHV� WKDW� XUEDQ� PRUSKRORJ\� IDFWRUV� H[HUW� RQ�
EXLOGLQJ�HQHUJ\�FRQVXPSWLRQ�TXDQWLWDWLYHO\�LQ�VHYHUH�FROG�UHJLRQ��ZLWK�+DUELQ�DV�D�FDVH�VWXG\��
6L[W\�QLQH� RIILFH� EXLOGLQJV¶� HQHUJ\� FRQVXPSWLRQ� GDWD� DQG� VL[� XUEDQ� PRUSKRORJ\� LQGH[HV�
VXUURXQGLQJ�WKHVH�EXLOGLQJV�DUH�VWXGLHG�LQ�GHWDLO�ZLWK�D�VWDWLVWLFDO�DSSURDFK���
)URP�D�WKHRUHWLFDO�SHUVSHFWLYH�� WKH�ILQDO�UHVXOWV�GHPRQVWUDWH�WKDW���D��8UEDQ�PRUSKRORJ\�GR�
KDV�D� UHPDUNDEOH�HIIHFWV�RQ�KHDWLQJ�HQHUJ\�FRQVXPSWLRQ�RI� RIILFH�EXLOGLQJV� LQ� VHYHUH�FROG�
UHJLRQ�FLWLHV���E��+LJKHU�FRQVWUXFWLRQ�LQWHQVLW\�ZLWK�WDOOHU�EXLOGLQJV��GHQVHU�EXLOGLQJ�OD\RXW�DQG�
KLJKHU� IORRU� DUHD� UDWLR� IHDWXUH� JUHDWHU� KHDWLQJ� HQHUJ\� HIILFLHQF\� RI� RIILFH� EXLOGLQJV�� ZKLOH�
JUHDWHU� RSHQ� VSDFH� UDWLR� OHDGV� WR� ORZHU� KHDWLQJ� HQHUJ\� HIILFLHQF\�� �F�� )RU� HVWLPDWLQJ� WKH�
KHDWLQJ�HQHUJ\�HIILFLHQF\�RI�XUEDQ�PRUSKRORJ\��XUEDQ�VSDWLDO� LQWHQVLW\��%6&��)$5�DQG�%+���
URDG�KHLJKW�ZLGWK�UDWLR�DQG�RSHQ�VSDFH�UDWLR�DUH�DOO�HIIHFWLYH�XUEDQ�PRUSKRORJLFDO�LQGH[HV��
:LWK� UHJDUG� WR� PHWKRGRORJ\�� RXU� UHVHDUFK� LQFUHDVHG� WKH�
ULJRXU� RI� UHVHDUFK� WKURXJK� WKH� FRPELQDWLRQ� RI� EXLOGLQJ�
HQHUJ\� FRQVXPSWLRQ� VLPXODWLRQ� DQG� VWDWLVWLFDO� DQDO\VLV��
%HIRUH� WKH� VWDWLVWLFDO� DQDO\VLV�� WKH� EDVLF� HQHUJ\�
FRQVXPSWLRQ�%(&�� RI� EXLOGLQJV� DUH� VLPXODWHG� E\�
2SHQ6WXWLR�VRIWZDUH�WR�REWDLQ�WKH�H[WHUQDO�LQIOXHQFH�HQHUJ\�
FRQVXPSWLRQ�(,(&�� RI� EXLOGLQJV� ZKLFK� DUH� XVHG� IRU�
VWDWLVWLFDO� DQDO\VLV� WR� HOLPLQDWH� WKH� LQIOXHQFH� RI� YDULDEOHV�
VXFK�DV�EXLOGLQJ�FRQVWUXFWLRQ��EXLOGLQJ�HTXLSPHQW�DQG�RWKHU�
YDULDEOHV�� 7KLV� JUHDWO\� LQFUHDVHV� WKH� DFFXUDF\� DQG�
VFLHQWLILFLW\�RI�WKH�DQDO\VLV�UHVXOWV��
,W�VKRXOG�EH�QRWHG�WKDW�RWKHU�HQHUJ\�FRQVXPSWLRQ�RI�RIILFH�
EXLOGLQJV� VXFK� DV� HOHFWULFLW\� ZKLFK� PLJKW� KDYH� RSSRVLWH�
FRUUHODWLRQ� ZLWK� VRPH� XUEDQ�PRUSKRORJLFDO� LQGLFDWRUV� KDV�
QRW� EHHQ� LQFOXGHG� LQ� WKLV� VWXG\�� 7KHUHIRUH�� LW� PLJKW� EH�
QHFHVVDU\� WR� ILQG� WKH� EHVW� XUEDQ� PRUSKRORJ\� WKDW� FDQ�
EDODQFH� WKH�HQHUJ\�FRQVXPSWLRQ�RI�HOHFWULFLW\�DQG�KHDWLQJ�
HQHUJ\�LQ�VHYHUH�FROG�UHJLRQ�FLWLHV�LQ�WKH�IXWXUH���

Figure 5: The relationship 
between planning strategy and 
building energy conservation 
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4.2  Discussion˖Possible planning strategies 
7KH� VDPH� XUEDQ� GHQVLW\�� VDPH� YROXPH� UDWH� RU� VDPH� SRSXODWLRQ� VL]H� FDQ� EH� UHDOL]HG� E\�
GLYHUVH�XUEDQ�PRUSKRORJLHV��EXW�WKHUH�DUH�GLIIHUHQW�HIIHFWV�RQ�WKH�HQYLURQPHQW��5RJHUV�5�*��
������ RU� RQ� WKH� XUEDQ� EXLOGLQJ� HQHUJ\� FRQVXPSWLRQ� VSHFLILFDOO\�� 7KH� FORVH� UHODWLRQVKLS�
EHWZHHQ�XUEDQ�PRUSKRORJ\�DQG�EXLOGLQJ�KHDWLQJ�HQHUJ\�FRQVXPSWLRQ�LGHQWLILHG�LQ�WKLV�VWXG\�
DOVR�HPSKDVLV� WKDW�XUEDQ�PRUSKRORJ\�FDQ�EH�XVHG�DV�D�YDOLG�ZD\� WR�VDYH�EXLOGLQJ�HQHUJ\�
DQG�UHGXFH�FDUERQ�HPLVVLRQV�LQ�FROG�UHJLRQ�FLWLHV��&RQVHTXHQWO\��WKH�VLJQLILFDQFH�RI�HQHUJ\�
VDYLQJ� RULHQWHG� XUEDQ� SODQQLQJ� VWUDWHJLHV� FDQ� EH� IRUHVHHQ�� 7R� EH� SUHFLVH�� D� SUHOLPLQDU\�
SODQQLQJ� IUDPHZRUN��)LJXUH����FDQ�EH�HVWDEOLVKHG� WKHRUHWLFDOO\��)LUVW��VWXG\� WKH�TXDQWLWDWLYH�
UHODWLRQVKLS� EHWZHHQ� EXLOGLQJ� HQHUJ\� HIILFLHQF\� DQG� XUEDQ�PRUSKRORJ\� RI� WKH� FLW\�ZKLFK� LV�
ZKDW�ZH� KDYH� GRQH� LQ� WKLV� VWXG\�� $IWHUZDUGV�� FRPH� XS�ZLWK� HQHUJ\�VDYLQJ� RULHQWHG� XUEDQ�
SODQQLQJ�VWUDWHJLHV�EDVHG�RQ�WKH�DERYH�FRUUHODWLRQ��)LQDOO\��HYDOXDWH�DQG�FRPSDUH�WKH�DELOLW\�
RI�GLIIHUHQW�PRUSKRORJ\�VFHQDULRV�XQWLO�DFKLHYLQJ�EXLOGLQJ�HQHUJ\�FRQVHUYDWLRQ�JRDOV��
)RU�WKLV�VWXG\��DIWHU�REWDLQLQJ�WKH�DERYH�DQDO\VLV�UHVXOWV��WKH�SRVVLEOH�SODQQLQJ�VWUDWHJLHV�LQ�
GLVWULFW� VFDOH� FDQ� EH� SXW� IRUZDUG� IRU� VHYHUH� FROG� UHJLRQ� FLWLHV�� FRPSDFW� EXLOGLQJ� OD\RXW���
DSSURSULDWH� KLJK� GHYHORSPHQW� LQWHQVLW\�� EXLOGLQJ� KHLJKW� DQG� URDG� DVSHFW� UDWLR�� PRGHUDWHO\�
UHGXFLQJ�RSHQ�VSDFH�UDWLR��+RZHYHU��ZH�PXVW�WDNH�WKH�LPSDFWV�RI�WKHVH�VWUDWHJLHV�RQ�RWKHU�
IDFWRUV� VXFK�DV� XUEDQ�VRFLHW\�� WUDQVSRUWDWLRQ� HIILFLHQF\� LQWR� FRQVLGHUDWLRQ� FRPSUHKHQVLYHO\�
DQG�GHOLEHUDWHO\���
2YHUDOO�� LQWURGXFLQJ� WKH� FRQFHSW� RI� EXLOGLQJ� HQHUJ\� FRQVHUYDWLRQ� LQ� XUEDQ� SODQQLQJ� DQG�
SURSRVLQJ� HQHUJ\�VDYLQJ� RULHQWHG� XUEDQ� SODQQLQJ� VWUDWHJLHV� LQ� FLWLHV� DUH� VLJQLILFDQW� IRU� WKH�
PLWLJDWLRQ�RI�FOLPDWH�FKDQJH�DQG�WKH�GHYHORSPHQW�RI�FRROHU�FLWLHV���
�
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Construction of Resilience in Urban Fringe Based on Sponge City: 
an Example of Green Space Planning of Shahe in Beijing, China  
漏Construction of Resilience in Urban Fringe Based on Sponge Cityan Example of Green 

Space Planning of Shahe in Beijing, China漐 
 

Li Xin, Beijing Forestry University, China 
 

 
Abstract漣Urban fringe area is important to maintain the sustainable development of 
ecological safety and security. Under the background of rapid urbanization, the ecological 
environment in the urban fringe is facing great threat to urban and rural construction. The 
acceleration of urbanization has brought a series of problems, such as the deterioration of 
the ecological environment and so on.  

This article summarizes the inadequacies of the urban fringe area and the future direction 
of development from the perspective of landscape architecture through literature surveys, 
conceptual analysis and related historical research. Clearing research direction is 
construction of resilient landscape in urban fringe. The study object is the Shahe area in 
Beijing, China. I analyze the status of the macro and meso level of the site using the 2017 
Remote Sensing Images and Field Survey Data. In response to the current status issues, the 
potential characteristics of water elasticity in this area are proposed. The current status is 
severe soil desertification, non-point source pollution, pollution of water bodies, imperfect 
drainage systems, serious water pollution, lacking of systematic green areas, etc. Different 
resilient solutions are proposed for within the embankment and outside the embankment. 
1) Within the embankment: giving space for the river 

Opening the local embankment and adding the ecological embankment; setting the pond 
to resist the impact of heavy rain; adding wet meadows, increasing ecological habitat. 

2) outside the embankment: providing site for the storm-water  
Adding permeable paving and roof greening; organizing storm-water discharge; 
Designing storm-water pond. 

According to Sponge City's control standards formulate storm-water runoff control 
objectives and conduct catchment zoning planning and calculation. According to the results 
of the calculation adjust the green area within the studying area. The benefit evaluation of 
ordinary rainfall mode and rainstorm mode is carried out. 

KeywordsʁUrban fringe area漓Low impact development of rainwater system漓Elasticity 
landscape 
 
 
1. Introduction 
 
1.1  Urban fringe area 

Urban fringe is the transition zone of urban and rural areas with the nature of urban and 
rural land use property. It is an important area to maintain urban and rural ecological security 
and ensure sustainable development. There are obvious differences in the landscape 
between the early cities and the countryside. With the rapid urbanization process, the city 
continues to expand to the periphery. The land use adjacent to the rural areas has changed 
from agriculture to industry, commerce, residential area and other functions. Compared with 
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the suburban or urban central areas, the urban fringe area has a low population density, lack 
of planning guidance and infrastructure. 

1.2  The urban fringe of Beijing 
Beijing is located in the north of the North China Plain. It is the capital of China, a super 

large city and an international city. Since the founding of new China, the social and economic 
development in Beijing has been sustained, rapid and healthy. At the same time, the problem 
of urban space has also been exposed. The single center focus of Beijing leads to the 
unordered development of urban construction in the urban fringe area. With the continuous 
development of urban space, the urban fringe area is gradually reduced to the obstacle of 
urban development. Through literature review and field investigation, from the perspective of 
landscape architecture, it is found that there are the following problems in the urban fringe of 
Beijing: 

1)Due to the rapid development of the city, agricultural land has been greatly reduced. The
urban fringe area of Beijing covers most of the plain areas, which is the main distribution 
area of cultivated land, and the fringe area is also the pioneer zone in the process of urban 
expansion and urbanization. Since 1980s, land use in the urban fringe of Beijing has shown 
obvious transformation characteristics. In the case of a large number of agricultural cultivated 
land, a series of problems such as soil fertility decline, soil desertification, soil pollution and 
so on are caused by the high exploitation and utilization depth of cultivated land and the 
intensity of exploitation and utilization. 

2)The large influx of the floating population and the migration of urban population caused
the growth and the irrational spatial distribution of the population size of the urban fringe. The 
distribution of Beijing population is the trend of urban expansion, mainly concentrated in the 
inner border area of the urban fringe. 

3) The climate in Beijing is a typical semi humid continental monsoon climate in the north
temperate zone. The average annual rainfall is 500 mm, which is one of the most rainfall 
regions in North China. The seasonal distribution of precipitation is uneven. 80% of the 
annual precipitation is concentrated in June July August for three months, and heavy rain 
often occur in July and August. Due to the weather characteristics, the urban fringe area 
often occurs waterlogging, some small and medium rivers and reservoirs will have flood 
situation, causing serious economic loss and inconvenience of people travel. 

2. The elastic landscape in the urban fringe area

Through the summary of the above problems, we found that the urban fringe area has 
developed rapidly and has many problems, the land and population in the urban fringe are 
not stable, and the elasticity of resisting the influence of natural weather is small. Based on 
this feature, it is very important to design flexible landscape in the urban fringe. 
Resilience is "the ability of ecosystems to tolerate disruption without breaking down". Elastic 
landscape is an artificial and natural landscape with flexibility in response to weather 
conditions and external disturbances. It can maintain or try to maintain the traditional values 
and natural harmony. The elastic landscape includes the capacity to accommodate and 
adapt to rainwater. Sponge city (low impact development rainwater system) is one of the 
elastic landscape. Sponge city is a "flexible city" for cities to adapt to environmental changes 
and cope with natural disasters caused by rainwater. When it rains, absorb water, store 
water, seep water and clean water. When it needed, the stored rainwater will be released 
and utilized. 
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3. Taking the Shahe reservoir area in Beijing as an example 

 
3.1  Background introduction 

The area is located in Shahe to the Wenyu River BasinɾChangping District, Beijing 

ʤFigure 1ʥ. There are two subway lines across the channel. This area is an important node 
in the development belt of Western Beijing. It is the key area for the industry and population 
of the evacuation center city. It is an important industrial base in the northwest of Beijing, 
mainly with high and new technology and R & D production; it is one of the important higher 
education bases in Beijing, and one of the important tourist areas 

Figure 1: Location diagram 

 
The location of the site in the space layout of the green space system is a green isolation, 

a green isolation belt between the central Jingmi diversion canal and the six ring, which is the 
main part of the second road greening and isolation belt in Beijing. Two sides barrier, North 
upper body green belt, southeastern part of the Wenyu River as the main wedge-shaped 
green space. In the five ecological corridors, there are 2 green corridors along the highway 
and three blue ecological corridors along the water. There are nine important urban parks. 

 
3.2  Present situation analysis 
3.2.1 Site analysis 

On the basis of site investigation and data sampling, the arcGIS software is used to 
analyze the status of the site. 

1漐Altitude漡the height of the northwest and south of the site is relatively high, showing a 
trend of gradual decline to both sides of the river, and the overall topography of the site is 
relatively flat. 2漐Slope: the status quo of the site is relatively flat, with easy water 
accumulation. 3漐Rainwater confluence: according to the elevation, the flow direction and 
the confluence accumulation can be calculated. It can be seen that the drainage of the land 
on the dyke is disorder, and there are several obvious drainage lines. 4) Soil: the soil in the 
field is mainly loam and sandy loam, and the permeability of sandy loam, loam and sandy 
loam is good, which provides nutrition and fertility for plant growth. 5) Water conservancy 
facilities: there are dams on both sides of Shahe to Wenyu River Basin. There are Shahe 
gates at the junction of Shahe and Wenyu River, and there are many drain outlets along the 
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river. 6) Vegetation: using NDVI software to analyze the current vegetation status, identify 
the appearance of dense forest area, and try to preserve it in the future. There are large 
areas of farmland in the current situation, and the plant species are relatively simple. 
ʤFigure 2ʥ 

Figure 2: Site analysis diagram 

3.2.2 Land-use analysis 
According to the site investigation and land use planning, the nature of the current land 

use is analyzed. 
1) Green space: the overall distribution of green space is scattered and poor coherence.

The green space for public activities is small. There is a lack of active sites in the current 
park. It has a single function and poor openness. It can¶t meet the needs of use and 
ornamental. In some areas, the green plants are in good shape and can be retained. 2) 
Farmland: the proportion of farmland in the field is significant. 3) Residential land: in the 
scope of the study, the current situation of residential land is very polarized, and most of 
them are rural construction land with poor features. At the same time, there are several high 
end residential areas being built, and the roof afforestation can be built in the future. 
Measures are taken on the pervious pavement. 4) Village land: village land scattered 
scattered in the site, compact space, more crowded, poor acFHVVLELOLW\�� ODFN�RI�VSDFH��FDQ¶t 
meet the needs of the use of the status quo. 5) Industrial land: the parts of industrial land are 
distributed in pieces, partly scattered in the field, with general accessibility and poor 
environment, and industrial land is easily affected by other surrounding land. 6) Education 
and scientific research land: mainly concentrated in Shahe High Education Park, partly 
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scattered in the field, with general connectivity, poor surrounding environment, and good 
interior landscape conditions. 7) Road: the traffic of the site to the traffic is unimpeded, the 
North-South part of the road is not connected because of the obstructed part of the reservoir 
and the river; the internal roads are separated by the wall to form the broken road, and the 
connectivity is poor. ʤFigure 3ʥ 

Figure3: Land-use analysis diagram 

 
3.2.3 Summary of current problems 
1) Excessive use of groundwater led to the desertification of soil: according to the literature, it 
can be seen that the water demand of living and agricultural land is large, while the site life 
and agricultural land occupy a large amount, while the surface water quality is not good, so a 
lot of groundwater is exploited in the field. Due to long-term over exploitation, the 
groundwater level decreases at the rate of 1.3m per year, which indirectly leads to soil 
desertification. 2) Non-point source pollution in water system is serious: non-point source 
pollution is caused by dissolving and solid pollutants from non-specific sites, under the action 
of precipitation or snow melting, through the flow of runoff into the water body. Frequent 
rainfall in summer produces more runoff, resulting in an increase in the proportion of non-
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point source pollution. Due to the rain runoff produced by precipitation in the process of 
different underlying surface, pollutants are carried, and the water pollution problem will be 
caused by the entry of the urban drainage pipe network into the Shahe reservoir under 
untreated conditions. 
 
3.3  Planning concept 

After combing the research area, we hope to manage rainwater through the intervention of 
the elastic landscape, give priority to the natural drainage system, build the ecological 
drainage facilities, make full use of the effect of the urban green space, road and water 
system on the absorption, infiltration and slow release of the rainwater, and effectively slow 
the solution of urban waterlogging and reduce urban runoff pollution. Load, saving water 
resources, replenish the water level of the city, thus improve the urban ecological 
environment, and provide important guarantee for the construction of the sponge city with 
natural accumulation, natural infiltration and natural purification. In addition, integrate the 
current green space, add green space to the demand, and put in the function. Through the 
planning and design of the park under the management target of rain and flood, "the cold 
gray zone" is transformed into the "active green open space" in the city, the urban ecological 
environment is improved, the traffic system of the district is perfected, the slow running 
system of the riverside is built, and the living quality of the surrounding residents is improved. 

In the construction of the "Hydroelasticity" system, the embankment space and the outer 
space of the embankment from the Shahe to Wenyu Reservoir River Basin are respectively 
taken into consideration. Inside the levee, second ecological embankments are added to the 
local dam(Figure 4), and the pit is set up as a rainstorm reservoir, dredging the silt at the 
bottom of the river, expanding the flood area, adding the submerged meadow, and 
increasing the ecological habitat. Provide greater space for the river to accommodate 
rainwater.    

 
Figure4: ecological embankments diagram 

 
Outside the levee, the source of rainwater is reduced, the middle section is transported 

and the terminal is absorbed, and the grass planting ditch, the concave green land, the 
reservoir and other passageways and sites are set up. Guide rain, give space to rain. At the 
same time, landscape design methods such as plant landscaping make the site more eco 
efficiency and landscape effect.  
 
3.4  Hydroelasticity  strategy 
3.4.1 Rainwater runoff control 
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In the field investigation and analysis, there are many low runoff coefficient agricultural 
land underlying surfaces. We expect that under the condition of one year's 24h rainfall, the 
site controlled rainfall event is 85% and the designed rainfall is h=33.6mm. The area of the 
study area is F=9555ha, and the total runoff control rate is 85%. The design rainfall is 
h=33.6mm, and the overall runoff coefficient of the field is 廇=0.49 (ideal water surface 廇=1, 
green space 廇=0.15, hard roof and asphalt roof 廇=0.3, concrete and asphalt pavement 廇
=0.85), and the total volume is W=157*103m3 in the study range. 

W=10廇hF 

3.4.2 Water collecting zoning planning 
The rainwater collection area layout should first be based on the total amount control index 

of the rainwater runoff in the region, to convert the required volume of the sponge facilities, 
and to carry out the construction of the sponge facilities in the present situation and the 
future new park green land. In the layout, using the current high - range low-lying land, ditch 
and so on, the terrain design is carried out and the direction of rainwater runoff is arranged 
reasonably so that the sponge facilities can collect the rainwater effectively, avoid the 
intensive planting area of the present trees, transplant the trees, and empty the space for the 
construction of the sponge facilities. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure5: Water collecting zoning planning diagram 
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There is a difference in the spatial distribution of land use in the scope of study, which 
leads to a large difference in the underlying surface of the different plots. In order to achieve 
the total runoff control rate of 85%, the study area is divided into the area of water collection, 
according to the hardening degree of different land use, the position of the water channel and 
so on, according to the principle of near emission. The scope of the study is divided into 7 
water collecting zones(Figure 5). The discharge volume required for each partition to be 
controlled (Figure 6) is calculated. The discharge volume of each zone is 163*103m3, which is 
close to the 157*103m3 of the total runoff volume. 

Figure6: Water collecting partition calculation diagram 
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1漐Source reduction 

The building area, road area, road area, road area, green roof area, hardened roof area, 
permeable paving area, water permeable paving area and public green space area are 
calculated and the runoff coefficient is calculated and the amount of external drainage is V1. 
In the design, the green roof, hardened roof, and water permeable of all kinds of land are 
designed. The area of loading, permeable pavement and public green space was 
redistributed, and the external drainage volume after design was V2. The rainwater volume 
at the source was V3. (Figure7) 

V3=V1-V2 

 
Figure7: Source reduction calculation diagram 

 
2漐Middle end transmission 

During the middle end transmission, the water conveyance corridor is used to transmit 
rainwater. The water corridor is divided into two grades. The first grade corridor is the surface 
runoff from hard pavement to the lower concave green space in the vicinity of rain. The 
second corridor is after the rainwater passes through the first grade water transport corridor 
to the concave green space, which is stagnant in the green space, and finally into the green 
wet pond in the dike dam through the grass planting gully side of the road. Selecting the road 
side ditch in the research area as the water conveyance corridor and connecting the water 
conveyance corridor into a system. (Figure8) 
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Figure8: Middle end transmission diagram 

3) Terminal elimination
New green spaces are placed in each catchment area to store rainwater transported by

water conveyance corridors. The newly increased green space should be chosen from the 
general farmland close to the canal or the current green space, and the principle of 
distribution should be distributed as evenly as possible. After the increase of green space, 
the depth of the sunken green space is 0.3m, and the V4 of the newly increased green space 
should be greater than or equal to V2 of the external drainage after design. (Figure9) 

Figure9: Terminal elimination diagram 

3.5  rainfall model simulation 
In ordinary rainfall, the hard surface runoff is brought into the nearby green space, the 

green space is permeated with the rainwater, the orderly transport in the first grade corridor, 
the green and wet pond in the embankment and the dam, and eventually into the river. The 
total runoff of the area is 157*103m3, the total runoff is 157*103m3, the total runoff is 
134*103m3, the source reduction rainfall is 24*103m3, the terminal elimination rainfall is 
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124*103m3, and the total amount of control runoff is 130*103m3. The target of total annual 
runoff control rate of 85% can be achieved in the region.漏Figure10漐 

 
Figure10: Model simulation of ordinary rainwater  diagram 

 
In the rainstorm model, the runoff of hard surface flows into the nearby green space, the 

green space permeates the rainwater, and the remaining rainwater is discharged into the city 
pipe network through the spilled water pipe, and the rainwater collected in the city pipe 

network is arranged into the river. 漏Figure11漐

 
Figure11: Model rainstorm  diagram 

 

 
4. Summary 

 
The green space planning of the Shahe reservoir in Beijing is a controlled detailed 

planning case. The plan reflects that the theory and planning method of "sponge city" is 
suitable for multi-layer and multi scale. The trend of landscape construction in the urban 
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fringe is an elastic landscape. The construction of "sponge city" has opened a hopeful 
journey to solve the problems of water and related ecological and environmental problems in 
the border area of China, including the management of rain and flood, ecological flood 
control, water purification, groundwater replenishment, palm restoration and habitat 
construction. Park green space construction, as well as urban micro climate regulation. 
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Towards a sustainable and eco-civilized era: a national-wide project of pairing 
Ecological Restoration with Urban Repair (ERUR) in China 

Lian, Xin, BEIJING, China 

 
ABSTRACT: 

40-year rapid and massive urbanization and industrialization has caused serious problems of 
environmental pollution, ecological degradation, and function deterioration of urban habitat in 
China. Meanwhile, climate change put forward a new challenge of sustainable and resilient 
development on cities globally. Aware of those challenges, the government and the public in China 
has raised their interest and made efforts on restoring urban ecological system. As a pilot step, a 
national-ZLGH�SURMHFW�FDOOHG�³(FRORJLFDO�5HVWRUDWLRQ�DQG�8UEDQ�5HSDLU��(585�´�KDV�ODXQFKHG�LQ�
2015 by the Ministry of Housing and Urban-Rural Development. Ecological restoration is quite a 
well-known, universal approach to restore the natural settings. Different from traditional ecological 
restoration projects, ERUR attempted to pair the ecological restoration with efforts to tackle with 
issues concerning human habitats, such as quality enhancement of urban built environment, urban 
disaster prevention, storm water management, brownfield restoration, historical and cultural 
heritage preservation etc. The urban repair component has therefore been well-integrated into the 
whole picture of ecological restoration. In this paper, the overall initiatives and objectives of the 
ERUR project will firstly be addressed. Following that, several cases will be discussed to identify 
the key features and main approaches on addressing both ecological restoration and urban repair 
within one project. 
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Study on microclimate Environment of Jiaodong Seaweed house -- 

Taking Dongpudao Village as an Example 

(Study on microclimate Environment of Jiaodong seaweed house) 

Liu Xiang, TianJin University, China.Zeng Jian , TianJin University, China. 

Fang Yanan, TianJin University, China. 

ǏAbstractǐ Taking the seaweed house settlement in Jiaodong as the research object, this 
paper study the microclimate of seaweed house through experimental data, wind environment 
and thermal environment simulation. The analysis of seaweed house under the coastal 
climate conditions have three aspects: macroscopic settlement form, middle view block form 
and microscopic courtyard. 
ǏKeywordsǐ seaweed house, settlement, ecology, microclimate 

In the long history of farming in China, the unique geographical, climatic 
characteristics, historical , cultural of various places have created many traditional settlements, 
such as the settlement of cave dwellings in Shanxi, the settlement of Tulou in Fujian, and the 
settlement of bamboo buildings in 
Yunnan. Although these 
traditional settlements have 
different forms, they all contain 
ecological wisdom that is 
ingeniously adapted to the 
regional climate. The settlement 
of Jiaodong seaweed 
houses(Figure 1)  is one of them. 
The existing traditional seaweed 
house settlements are mainly 
distributed in the coastal areas of 
Weihai, Yantai and Qingdao. The 
complex and diverse climatic conditions of the region (wet and rainy, high salinity, windy, 
strong radiation) and the geographical features of the integration of mountains and seas have 
an impact on the settlement pattern of seaweed houses. At the same time, the settlements of 
seaweed houses also form from macroscopic settlements. The settlement form, block form 
and micro-court form respond to the local geographical climate. After long-term development, 
the seaweed house settlement not only forms a simple and beautiful settlement environment, 
but also has ecological characteristics, realizing the unification of ecology and modality, and is 
a precious ecologically sustainable architectural cultural heritage in the northern coastal of 
China. 

 

Figure 1 :seaweed houses 

855



1. Macro ecological strategy 

At the settlement level, temperature, ventilation and drainage are the main factors 
affecting the settlement pattern of seaweed houses. The seaweed house settlement creates 
comfortable temperature and ventilation conditions through the location of facing the sea with 
the hills for a background, the compact layout, reasonable orientation and the sand surface 
with big specific heat capacity increase the thermal stability of the settlement, at the same 
time, The good permeability of sand land and open ditch can effectively reduce the impact of 
the torrential rain disaster that is prone to occur in the coastal area. The macro-settlement 
ecological strategy of seaweed houses includes, 

1.1 Settlement site of facing the sea with the hills for a background 

The seaweed house settlement is generally located on the adret in the coastal zone. 
This traditional location of facing the sea with the hills for a background can make full use of 
the climatic characteristics of the land and sea junctions in the coastal area of Jiaodong to 
create a comfortable and livable settlement.  

Utilization of coastal climate: Seaweed house settlements are generally distributed 
within a certain distance from the coastline 
but not more than 10km. This kind of sites 
can take full use of the climatic 
characteristics of the summer and winter 
temperatures in the coastal zone, and avoid 
the humid climate in the coastal area. Living 
close to the sea is also facilitates fishermen 
to go out to sea and effectively improve the 
comfort of living (Figure 2). Relevant 
meteorological data show that the 
distribution area of seaweed houses is 
obviously affected by ocean climate. The 
temperature in summer is 4°C~6°C lower 
than that in inland areas in the same latitude, and the temperature in winter is 3°C~5°C  higher 
than that in inland areas in the same latitude.  

Use of altitude difference: Most of the mountains in Jiaodong are wide and gentle. The 
settlement of seaweed houses is generally located in the area with suitable slope and open 
terrain on the south side of the mountain. The flat land below the mountain is reserved for 
cultivated land. The building gradually rises with the hillside in order to obtain good sunshine, 
while the good ventilation of the sunny slope helps to accelerate the diffusion of humid air. In 
the winter, the mountain can also block the cold wind for the settlement. 

 

Figure 2 : Indoor daily highest (lowest) 

temperature measured in August 
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1.2 The settlement form on the mountain 

Affected by mountains and coastlines, the construction base of seaweed houses is relatively 
small, so the settlement is compact (Figure 3). Take Dongchuudao Village for example, the 
settlement covers an area of 2,160 , its total construction area is 90,65  and building 
density is 42%. This compact space shape can maximizes the impact of the external 
environment and creates a comfortable thermal environment inside the settlement. In summer, 
the high-density settlement form allows buildings to block each other, greatly reduce the area 
and time of exposure the sun and increase indoor thermal comfort (Figure 3). In winter, the 
cold wind passes over the roof of the seaweed house and the Internal space forms a 
continuous wind shadow, which can effectively reduce the wind speed inside the settlement 
(Figure 4) and reduce heat loss. 

Figure 3 : Seaweed house courtyard form 

1.3 Sandy and soil mixed ground 

The ground of the of seaweed house settlement is the sand formed by the weathered 
mountain stone, which has good thermal stability and drainage performance. First of all, the 
specific heat capacity of the sand is large and a large amount of solar radiation is absorbed 
during the daytime, so that the temperature inside the settlement is lower near the ground. At 
night, the sand has good air permeability, fully releasing the heat accumulated during the day 
and maintaining the temperature stability at night. Secondly, the porosity of sand is high, a 
large amount of rainwater can quickly infiltrate into the sand during the rainy season. The 
remaining rainwater 
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flows into the open channel and is discharged 
into the sea, so that the settlement avoids the 
impact of rain and flood disasters ( Figure 4). 
In addition, the sand is not easy to produce 
muddy water after the rain, so it has little 
impact on the outdoor activities of the 
fishermen after the rain. 

2. Block Ecological Strategy 

The streets are not only the transportation spaces of the seaweed house settlement, but also 
important places for outdoor activities of local fishermen. Therefore, the microclimate 
environment of street space directly affects the quality of outdoor activities of fishermen. The 
microclimate environment in the street space is mainly affected by two ecological factors, 
wind and solar radiation. The seaweed house settlement can provide fishermen with a cool 
space through the appropriate street height-width ratio .The streets can also guides the 
summer ventilation and blocks the winter cold wind with reasonable street orientation; The 
µlong street short lane mode¶can effectively stabilize the wind and thermal environment of the 
street space. The ecological strategy of the seaweed house street space includes, 

2.1 Shade-cooled street aspect ratio  

The air permeability in the coastal areas is high. The ultraviolet rays can effectively pass 
through the atmosphere to reach the ground. In addition, the reflection of ultraviolet rays by 
seawater and the stimulation of human skin by saline-alkali air can easily cause ultraviolet 
burns on the skin. In the summer, reasonable street height ratio of seaweed houses helps to 
create more shaded areas street space, effectively alleviating the effects of ultraviolet rays, 
and avoiding the radiation warming effect caused by direct sunlight. It is important for 
seaweed house settlements to improve the comfort of summer street space.  

In the seaweed house settlement area (latitude 37° north), the influence of solar radiation 
on the thermal environment of the north-south roadway is greater than that of the east-west 
street. Therefore, the seaweed 
house settlement is usually 
have east-west street and 
north-south narrow alley. Take 
the street space of 
Dongchudao Village as an 
example, the height-width ratio 
of the street of east-west 
streets effectively reduce the 
solar radiation entering the 
street. At night, the sky space 

 

Figure 4 :  After the rainstorm 

 

Figure 4 :  street (alley)shade 
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factor of the seaweed house street space is large, and the heat dissipation through long-wave 
radiation with less hindered. The heat accumulated during the day can spread rapidly so that 
the street space in summer is very cool. For the north-south narrow alley, although it is 
exposed to direct sunlight at noon, its small width prevent solar radiation from entering the 
alley so the solar radiation has little impact on the outdoor activities of fishermen. Local 
fishermen often use the method of riding the roof to enhance the shading effect (Figure 6). In 
addition, because the sunshade effect of the seaweed house settlement space is good, the air 
temperature in the street space is lower during the daytime, and the high temperature air 
above the roof cannot enter the street space, so the street space can be keep cool.At night, 
the solar radiation  

disappears, the temperature of the air above the roof drops sharply, the temperature is 
lower than the temperature of the street space, and the cold air enters the street space and 
forms a convective wind, which makes the micro-climate in the street space cool and 
pleasant. 

2.2 The influence of street orientation on the wind 

The seaweed house settlement street is 
about 15° eastward from the south of the 
settlement, which can effectively guide the 
summer ventilation and block the winter 
cold wind. In summer, the local wind 
direction (southeast wind) and the street 
direction (east-west street) are at an angle 
of 60°. The wind environment simulation 
software PHOENICS was used to simulate 
the wind environment of the seaweed 
house street space. It can be seen from 
the simulation result 1 (Figure 5) that when 
the street interface and the airflow 
direction are at an angle of 60°, the 
effective span becomes smaller, which can 
effectively guide the airflow . so that the 
wind speed in most areas of the street 
space is between 1.2 and 1.8 m̬s, which 
is very comfortable in summer. In addition, 
when the basic airflow in the summer is 
weak, the unique¶ sea breeze and land
breeze¶ is blown into the settlement with
the wind direction is parallel with the street 
direction. So that the wind has less 
resistance during the flow, and the street 
space can still obtain a comfortable wind speed. In winter, the local wind direction (northwest 
or northwest) is between 95° and 110° from the main street, and the wind direction is basically 

Figure 5 : Summer wind simulation 

Figure 6 : Winter wind simulation 
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perpendicular to the street. From the wind simulation result 2 (Figure 6), the wind speed in the 
street space is significantly smaller than the wind speed outside the settlement. In most areas, 
the wind speed is between 0.3 and 0.9 m̬s, and the human body barely feels the wind 
speed. It can be seen that the street space can effectively block the cold wind, greatly reduce 
the wind speed in the street space, and minimize the heat loss caused by the cold air 
movement. 

2.3 Climate stable street pattern 

The reasonable orientation and aspect ratio of the seaweed house settlement street 
effectively improves the thermal comfort of the street space, while the¶ long -street-short-alley¶ 
mode can further stabilize the thermal environment in the street space. Limited by 
topographical factors such as mountains and coastlines, seaweed house settlements are 
generally arranged in rows (Figure 3), forming a street pattern of¶ east-west long streets and 
north-south short alley¶ (Figure 7). This kind of street mode can bring more shadows in the 
summer while storing more heat in the winter. In addition, the number of north-south alley in 
the seaweed house settlement is small, which can reduce the channels for the northerly winds 
entering the settlement in winter. The existing north-south alley are also tortuous. After the 
cold wind enters the alley, the flow is blocked and the wind speed is greatly reduced. 

3. Courtyard ecological strategy 

 Courtyard is the most 
commonly used place for 
fishermen. Its temperature, 
humidity and wind speed directly 
affect the comfort of living. 
Seaweed houses are highly 
ecological and coastal in terms of 
courtyard layout, building scale, 
building materials and their 
construction practices. The 
ecological strategy of the 
courtyard of seaweed houses 
includes: 

 

Figure 7 :  Seaweed house profile 

860



3.1 Reasonable courtyard space 

(1) The combination of courtyards: affected by the coastal climate and the defense
military, 3 to 5 seaweed houses are general in a row, and the two share the middle wall 
�ORFDOO\� NQRZQ� DV� ³JieShan´��� 7KLV� W\SH� RI�
courtyard link can save land and save 
building materials and reduce heating 
energy consumption. It also reflects the 
good neighbourhood between fishermen. 

(2) Reasonable courtyard size: The
courtyard of the seaweed house is 5~7m 
long from and 4~5m wide. In summer, the 
deciduous trees planted in the courtyard are 
lush and cover almost the entire courtyard 
and making the temperature in the 
courtyard lower than the temperature outside the courtyard. The difference between the 
internal and external air pressure promotes the air flow, which brings the cool air and 
promotes the evaporation of water, which can effectively dehumidify and dissipate heat. In the 
winter, the small courtyard space and the heavy structure make the inner space of the 
courtyard less affected by the external cold wind, forming a stable and comfortable 
microclimate.  

(3) Reasonable main room scale: The plane of the main room of the seaweed house is
rectangular, and the width of main room (9~12m) is beneficial to increase the radiation heat in 
winter, and the depth of main room (3.6~4.0m). At the same time, the square shape has the 
smallest coefficient (about 0.6), which can effectively improve the indoor thermal environment. 

3.2 Towering roof 

The roof of the seaweed house has a large slope, usually between 50° and 60°, which 
adaptability to local climate well. In view of the climatic characteristics of high winds, high 
precipitation and sufficient sunshine, the slope roof can make full use of wind resources and
solar energy. 

Figure 8 : street and alley
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3.2.1 Leading the winter cold wind to high altitude 

In winter, the wind speed and humidity in the coastal zone are large, and the humid cold 
wind makes people feel abnormally cold. The roofs of seaweed houses are connected to each 
other to form a continuous wind-shielding interface, which can effectively lead the winter cold 
wind to the high altitude, greatly reduce the wind speed inside the settlement, and slow down 
the heat exchange process through the vertical circulation flow. In the simulation of the winter 
wind environment in the seaweed house settlement (Figure 9), the wind speed at the 
courtyard space of the seaweed house settlement and the pedestrian height (1.5m) of the 
street space is 0.5~0.9m/s, which wind speed in winter. In addition, the saddle-shaped curve 

of the ridge of the seaweed house can VPRRWKO\�JXLGH�WKH�DLUIORZ��DYRLGLQJ�WKH�³FRUQHU�ZLQG´�
effect, causing the wind speed at the ridge to be too large, and blowing the seaweed on the 
ridge. 

3.2.2 Make full use of sun radiation in winter 

The roof of the seaweed house helps to absorb winter solar energy and prevent summer 
exposure, improving the thermal comfort of the indoor environment. As shown in Figure 10, 
the roof of seaweed house is basically perpendicular to the sun's rays on the winter solstice. 
The effective area on the sunny side of the roof is the largest. The thick material absorbs the 
solar radiant heat during the day and effectively blocks heat loss the indoors On the summer 
solstice, the roof and the the sun's rays at a angle 45°, which reduces the roof's radiation area 
by 30%, helping to create a cool interior environment . 

 

Figure 9 : Profile wind simulation 
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3.2.3 Accelerate drainage and reduce accumulated snow 

In order to minimize the impact of 
heavy rain and snow in the coastal zone, 
the slope of the seaweed house has a 
slope of 50°~60° (Figure10), which can 
quickly eliminate summer rain and 
reduce accumulated snow. According to 
the mechanical calculation, under the 
same friction coefficient (with a friction 
coefficient of 0.1), the 60° slope roof is 
1.7 times better than the 30° slope roof, 
and can reduce the snow by 50%. The 
good drainage performance of the seaweed house roof prevents the seaweed from being 
damp and greatly prolongs the service. 

3.2.4 Wind disaster reduction 

Because the seaweed is light and easily blown by strong winds, the windproof 
performance of the seaweed roof is very important. The towering roof of the seaweed house 
can effectively alleviate the impact of strong winds. Table 1 shows the wind load coefficient of 
the roof under various slopes calcuODWHG�DFFRUGLQJ�WR�WKH�FXUUHQW�µ/RDG�code for the design of 
building structures¶. It can be seen that the flatter the roof, the greater the negative pressure 
on the windward side, and the greater the negative pressure coefficient of the windward side 
of the roof. The slope of the seaweed house roof is generally between 50° and 60°, and the 
windward side of the roof is in the positive pressure zone (Figure 10). Therefore, the seaweed 
is not easy to be blown by strong winds, and the positive wind pressure on the windward side 
of the roof can press the seaweed more compact. In addition, the seaweed slowly absorbs the 
moisture in the air, and the roof becomes compact from fluffy, and the whole body is 
strengthened, and it is not easy to fall off. Even if the part is blown off, the seaweed is light, 
and it will not hurt local fishermen. 

3.3 Ecological materials and construction 

The fluffy seaweed roof and the thick rock wall are typical features of the seaweed 
house, which is due to the particularity of the building materials and the complexity of the 
construction process. The main materials of the roof are seaweed and wheat straw, and both 
materials are taken locally. The straw is smooth and breathable, and the seaweed is firm and 
resistant to corrosion. The thickness of the seaweed is gradually thickened from the eaves to 
the ridge, and the thickest part is 1~2m (Figure 11). This special structure maximizes the 
ecology of the material. The characteristics make the roof have good thermal insulation effect. 
The gap between the seaweeds also gives the roof a þbreathing functionÿ, which provides a 
cool and breathable condition for the interior space. In addition, the seaweed used for roof  

 

Figure 10 :  Roof wind pressure  
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contain halogen and glue, so its 
service life can be as long as 100 years.The 
seaweed also has the characteristics of 
insect proof, antisepsis and non-burning. 
The granite blocks of the wall are all from 
the mountain around the settlement, the 
stone masonry is round and be builded in a 
random way. In order to achieve thermal 
insulation, the thickness of wall of the 
building is more than 400mm, and some of 
the walls are covered with a layer of plaster 
to prevent moisture. At the same time, the 
tiny permeability of granite (0.2%~4%) can 
effectively prevent outdoor moisture and 
rain from entering the room. 

Conclusion: 

The seaweed house is an important part of traditional Chinese dwellings which was 
been created in a specific environment for generations. As a symbolic residential symbol in 
WKH�-LDRGRQJ�DUHD��VHDZHHG�KRXVHV�DUH�JUDGXDOO\�GLVDSSHDULQJ�DV�WKH�ILVKHUPHQ¶V� OLIHVW\OH�
changes. We have the responsibility to protect the remains of the seaweed house and the 
ancient technology. At the same time, it is necessary to understand the aesthetic value from 
the construction process of seaweed house, explore the value of traditional ecological 
residential building technology and materials. We should study the application of traditional 
building materials in modern architecture, then promote development of traditional 
architecture.    
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3ODQQLQJ�IRU�&KDQJH��
7KH�)RUPV�DQG�)ORZV RI /LVERQ 0HWURSROLWDQ�$UHD�)RRG�6\VWHP�

�

7HUHVD�0$5$7�0(1'(6�
,QVWLWXWR�8QLYHUVLWiULR�GH�/LVERD�,6&7(�,8/��',1Æ0,$¶&(7�,8/��/LVERD��3RUWXJDO�

�� ,QWURGXFWLRQ
7KH�DLP�RI WKLV�SDSHU� LV� WR� LQWURGXFH� WKH�JRDOV�DQG�VRPH�SUHOLPLQDU\� UHVXOWV�RI�D�UHVHDUFK
3URMHFW� µ63/$&+� ±� 6SDWLDO� 3ODQQLQJ� IRU� &KDQJH¶�� ILQDQFHG� E\� (XURSHDQ� )XQGV� WKURXJK
3RUWXJDO������3URJUDP��ZKLFK�DLPV�WR�FRQWULEXWH�ZLWK�QHZ�NQRZOHGJH�IRU�D�GHVLUDEOH�VKLIW�RI�
H[LVWLQJ�XUEDQ�SODQQLQJ�SROLFLHV��LQ�RUGHU�WR�SURPRWH�D�ORZ�FDUERQ�DQG�VRFLDO�LQFOXVLYH�XUEDQ�
V\VWHP�� 63/$&+� LV� DERXW� WKH� UROH� RI� FLWLHV�� FLW\� QHWZRUNV�� XUEDQ� UHJLRQV�� PHWURSROLWDQ
UHJLRQV��DQG�RI�VSDWLDO�SODQQLQJ��LQ�DGGUHVVLQJ�VWUXFWXUDO�FKDQJHV��IURP�FULVLV�DQG�SRVW�FULVLV
LVVXHV�WR�FOLPDWH�FKDQJH�LVVXHV��DQG�WKH�VRFLHWDO�FKDOOHQJHV�DVVRFLDWHG�WR�WKRVH�FKDQJHV��
,Q�RUGHU�WR�FRQWULEXWH�WR�WKH�GHEDWH�SODFHG�E\�63/$&+��WKLV�SDSHU�IRFXVVHV�LWV�DQDO\VLV�RQ�
WKH� FRQWULEXWLRQV� RI� WZR� VSHFLILF� ZRUNLQJ� SDFNDJHV� SUHSDUHG� IRU� 63/$&+� 3URMHFW�� ZKLFK�
GHDOV�VSHFLILFDOO\�ZLWK�WKH�WKHPDWLF�RI�8UEDQ�3ODQQLQJ�DQG�)RRG��QDPHO\��L��7UDQVLWLRQ�SDWKV
WR�XUEDQ�VXVWDLQDELOLW\��DQG�LL��)RRG�6HFXULW\�DQG�6XVWDLQDELOLW\��

�
�� &OLPDWH�&KDQJH�DQG�WKH�VRFLHW\�UHTXHVW�IRU�6XVWDLQDELOLW\
&RROLQJ�WKH�SODQHW DQG LPSURYLQJ WKH HQYLURQPHQW RI RXU�FLWLHV�HPHUJHV�DV�D�FROOHFWLYH�VRFLDO
GXW\�WR�ZKLFK�XUEDQ�SODQQHUV��XUEDQ�GZHOOHUV��EXW�DOVR�XUEDQ�SROLF\PDNHUV��VKRXOG�UHVSRQG
HTXDOO\� WR� FRXQWHUDFW� WKH� HIIHFWV� RI� WKH� RFFXUULQJ� FOLPDWH� FKDQJH�� DV� DUJXHG� ZLWKLQ� PDMRU�
LQWHUQDWLRQDO�SROLFLHV�� UDWLILHG�E\�PRVW�PHPEHUV�RI� WKH�8QLWHG�1DWLRQV�� LQFOXQGLQJ� WKH�3DULV�
$JUHHPHQW� �8QLWHG� 1DWLRQV�� ����D�� DQG� WKH� 6XVWDLQDEOH� 'HYHORSPHQW� *RDOV� �8QLWHG
1DWLRQV������E����
*XLGLQJ� WKH� ZRUN� RI� XUEDQ� SODQQHUV� DQG� SROLF\PDNHUV�� DV� ZHOO� DV� WKH� FKRLFHV� DQG� GDLO\
SUDFWLFHV� RI� XUEDQ� GZHOOHUV�� LQ� RUGHU� WR� SUDFWLFH� VXFK� 6XVWDLQDELOLW\� JRDOV� DQG� DJUHHPHQW��
HPHUJHV�WKHUHIRUH�DV�D�FUXFLDO�WDVN��2QH��WKDW�VKRXOG�FRQWULEXWH�WR�XQGHUVWDQG�DQG�LQWHUYHQH�
RYHU� WKH� GHHS� VWUXFWXUH� RI� FLWLHV�� ZKLOH� DFNQRZOHGJLQJ� KRZ� WKH� XUEDQ� UHDOP� ZRUNV� DQG
IXQFWLRQV�LQ�WHUPV�RI�LWV�YDULRXV�QHWZRUNV�DQG�UHVSHFWLYH�IORZV��%DWW\���������
$�QXPEHU�RI�HIIRUWV��DSSOLHG�DW�WKH�PXQLFLSDO�OHYHO��DUH�GHHPHG�WR�EH�LGHQWLILHG�DV�LPSRUWDQW
FRQWULEXWLRQV�WR�UHVSRQG�WR�VXFK�UHTXHVW��DW�WKH�VDPH�WLPH�WKDW�GR�HPSKDVL]H�WKH�VRFLDO�DQG
HFRORJLFDO�GLPHQVLRQV�RI�6XVWDLQDELOLW\�� WR�ZKLFK� µ7KH�1HZ�8UEDQ�$JHQGD¶� �8QLWHG�1DWLRQV�
������VKRXOG�DOVR�UHVSRQG��)RU�H[DPSOH��WKH�UHFHQW�0LODQ�8UEDQ�)RRG�3ROLF\�3DFW��08)33��
������DFNQRZOHGJHV� WKH�VWUDWHJLF� UROH�RI�FLWLHV�DQG�PXQLFLSDOLWLHV� LQ�SURPRWLQJ�VXVWDLQDEOH�
IRRG� V\VWHPV�� ZKHUHDV� HQKDQFLQJ� IRRG� VHFXULW\� DQG� QXWULWLRQ� IRU� KHDOWK\� DQG� HTXLWDEOH
WHUULWRULHV�� 0RUHRYHU�� WKLV� )RRG� 3ROLF\� 3DFW� UHLQIRUFHV� WKH� LGHD� WKDW� LV� SUHFLVHO\� DW� WKH
PXQLFLSDO� OHYHO�� ZKHUH� XUEDQ� DJULFXOWXUH� DQG� IRRG� SURYLVLRQ� FDQ� FRQWULEXWH� WR� FHQWUH� VXFK
GHEDWH�RQ�WKH�XUEDQ�SODQQLQJ�VSKHUH��1HYHUWKHOHVV��QHLWKHU�WKH�XUEDQ�IRUPV�WKDW�KDYH�EHHQ�
H[SORUHG� WR� UHVSRQG� WR�VXFK�SUREOHPDWLF�DSSHDU� WR�KDYH�EHHQ�VXIILFLHQWO\� LQYHVWLJDWHG� �/R��
������3DUKDP���������QRU�WKH�SURFHVVHV�RI�OLYLQJ��FRQVXPLQJ�DQG�SURGXFLQJ�LQ�FLWHV��LQ�ZKLFK
DUH� LQFOXGHG� WKH� VRFLDO� DQG�HFRQRPLF� IORZV� WKDW� VXVWDLQ� WKH�XUEDQ� IRRG�V\VWHP�� DSSHDU� WR
KDYH�DOVR�VXIILFLHQWO\�LQYHVWLJDWHG��1HXPDQ���������7KHUHIRUH��D�FRPSUHKHQVLYH�DSSURDFK�WR
WKH� PHWDEROLF� IXQFWLRQ� RI� FLWLHV�� ZKLFK� FRXOG� FRQWULEXWH� WR� LQIRUP� RQ� KRZ� WR� RSWLPL]H� WKH�
HIILFLHQF\�RI�DQ�H[LVWLQJ�XUEDQ�IDEULF��7KRPVRQ�DQG�1HZPDQ���������IRU�H[DPSOH�LQ�WHUPV�RI�
LWV�IRRG V\VWHP IXQFWLRQLQJ�KDV�QRW EHHQ VXIILFLHQWO\ LQYHVWLJDWHG��
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,Q�RUGHU�WR�FRQWULEXWH�WR�WKLV�GHEDWH��WKLV�SDSHU�DUJXHV�IRU�DQ�LQWHJUDWLRQ�RI�IRRG�ZLWKLQ�XUEDQ
SODQQLQJ�WR�VXSSRUW�IXWXUH�SODQQLQJ�SROLFLHV�DQG�XUEDQ�IRUP�JXLGDQFH��WKDW�ZKLOH�HPSKDVL]LQJ
WKH�PHWDEROLF�IXQFWLRQLQJ�RI�WKH�XUEDQ�UHDOP��FRXOG�FDWDO\VH�D�GHVLUDEOH�XUEDQ�VXVWDLQDELOLW\
WUDQVLWLRQ�RI� WKH�FXUUHQW�XUEDQ�V\VWHP��7KHUHIRUH�� WKLV�SDSHU�DLPV�WR�GLVFXVV�WKH� WKHRUHWLFDO�
DQG�PHWKRGRORJLFDO�IUDPHZRUN�WKDW�KDV�JXLGHG�63/$&+�SURMHFW�WR�DSSURDFK�WKH�IRRG�V\VWHP�
SUREOHPDWLF��ZKLOH�GLVVHFWLQJ� WKH�XUEDQ�IRUPV�DQG� WKH�VRFLDO�HFRQRPLF� IORZV� WKDW�DIIHFW� WKH
XUEDQ�PHWDEROLF�IXQFWLRQ�RI� WKH�XUEDQ�UHDOP��7KH�UHVHDUFK� WKDW� LV�FRQGXFWHG�DW� WKLV�SURMHFW
VKDOO�EH�DSSOLHG� LQ�/LVERQ�0HWURSROLWDQ�$UHD� �/0$���ZKHUH�PRVW�RI�3RUWXJXHVH�FLWL]HQV� OLYH
DQG�ZRUN��,Q�RUGHU�WR�GR�VR�WKLV�SDSHU�DLPV�WR�IRFXV�RQ�WKH�IRUPV�DQG�IORZV��ZKLFK�VHHP�WR
KDYH�EHHQ�GHWHUPLQDQW�ZLWKLQ�/0$� IRRG�V\VWHP��ZKLOH�VFUXWLQL]LQJ�SRVVLEOH� W\SRORJLHV�DQG
UHODWLRQV�� DPRQJ� WKHP�� ZKLFK� DUH� GHHPHG� WR� EH� HYDOXDWHG� IURP� D�PHWDEROLF� SHUVSHFWLYH��
7KLV�WKHRUHWLFDO�DQG�PHWKRGRORJLFDO�IUDPHZRUN�DLPV�WR�JXLGH�D�SRVVLEOH�DQDO\VLV�RI�WKH�IRRG�
V\VWHP RI /0$� ZKHUHDV�LQIRUPLQJ�IXWXUH�DQDO\VLV�DSSOLFDEOH WR RWKHU�DUHDV��
�

�
�� )RRG� DQG�8UEDQ� 3ODQQLQJ�� WRZDUGV� D� V\VWHPLF� DSSURDFK� RI� WKH� VRFLR�HFRORJLFDO

XUEDQ�V\VWHP�
³3ODQQLQJ� FDQ� DQG� VKRXOG� FRQVWLWXWH� D� VXVWDLQDEOH� WUDQVIRUPDWLYH� GHYLFH� IRU� RXU� FLWLHV� LQ
(XURSH�DQG�HOVHZKHUH��DQG�SDUWLFXODUO\�LQ�WLPHV�ZKHQ�HQYLURQPHQWDO�DQG�VRFLHWDO�SUHVVXUHV
DUH� EHLQJ� DVVLJQHG�� ,QGHHG�� FXUUHQW� SUDFWLFHV� DQG� EHKDYLRXUDO� FKDQJHV� VHHP� IDU� GHHSHU
ZLWKLQ�H[LVWLQJ�XUEDQ�IDEULFV�ZKHUH�D�SURIRXQG�UHRUJDQL]DWLRQ�RI� IXQFWLRQV�DQG�DFWLYLWLHV�DUH�
RFFXUULQJ��ZKHQ�FRPSDUHG�WR�XUEDQ�DUHDV��ZKHUH�SDVW� LQYHVWPHQWV� LQ� LQIUDVWUXFWXUHV�DQG�LQ�
WKH�EXLOW�HQYLURQPHQW�VHHPHG�WR�KDYH�H[FHHGHG�WKH�UHDO�GHPDQG�DQG�JHQHUDWHG�D�VXUSOXV�RI
WKH� EXLOGLQJ� VWRFN�� ZKLFK� LQ� VRPH� FDVHV� UHPDLQ� SDUWLDOO\� HPSW\� RU� XQGHUXVHG´� �63/$&+
3URMHFW�EULHI�������������
,Q� RUGHU� WR� LGHQWLI\� SRVVLEOH� DUHDV�ZKHUH� XUEDQ�SODQQLQJ� FRXOG� FRQWULEXWH� WR� D� VXVWDLQDEOH�
WUDQVIRUPDWLRQ�RI� WKH�FXUUHQW�XUEDQ�V\VWHP��WKH�63/$&+�3URMHFW�ZDV�SUHSDUHG�IRU�ILQDQFLDO�
HYDOXDWLRQ�RI�WKH�3URJUDP�3RUWXJDO�������FR�ILQDQFHG�ZLWK�(XURSHDQ�DQG�3RUWXJXHVH�IXQGV�
7KLV�3URMHFW��FRRUGLQDWHG�E\�WKH�8QLYHUVLW\�RI�3RUWR��ZDV�SUHSDUHG�ZLWK�WKH�FRQWULEXWLRQ�RI�WKH
PDLQ� DUHDV� RI� NQRZOHGJH� RI� WKUHH� 3RUWXJXHVH� UHVHDUFK� FHQWUHV� UHVSHFWLYHO\�� QDPHO\�� L�
&,77$�� IURP� WKH�8QLYHUVLW\� RI�3RUWR�� LL��',1Æ0,$¶&(7�,8/�� IURP� /LVERQ�8QLYHUVLW\� ,QVWLWXWH�
,6&7(�,8/�� DQG� LLL�� *29&233�� IURP� WKH� 8QLYHUVLW\� RI� $YHLUR�� :KLOH� WKH� ILUVW� FHQWUH� LV�
VSHFLDOL]HG�LQ�WKH�DUHDV�RI�XUEDQ�PHWDEROLVP�DQG�XUEDQ�SODQQLQJ�DQG�WUDQVSRUW��WKH�VHFRQG
UHVHDUFK� FHQWUH� IRFXV� RQ� WKH� VRFLR�HFRQRPLF� SHUVSHFWLYH� RI� WKH� PHWDEROLF� IXQFWLRQLQJ� RI
FLWLHV�� 8UEDQ� 0RUSKRORJ\� DQG� 6XVWDLQDELOLW\� 7UDQVLWLRQV�� DQG� WKH� WKLUG� FHQWUH� RQ� LVVXHV
UHODWHG�WR�7RXULVP�DQG�8UEDQ�0RGHOOLQJ��)XUWKHUPRUH��³WZR�WR�WKUHH�PDLQ�DUHDV�RI�NQRZOHGJH
ZHUH� LGHQWLILHG� IRU� HDFK� RI� WKHVH� FHQWUHV�� UHVSHFWLYHO\�� SRVW� FDUERQ� FLWLHV�� WUDQVIRUPDWLYH
SROLFLHV��VSDWLDO�SODQQLQJ��VRFLR�WHFKQLFDO�V\VWHP��IRRG�VHFXULW\��VHUYLFHV�RI�JHQHUDO�LQWHUHVW��
WRXULVP�DQG�PRGHOOLQJ��%DVHG�RQ�WKHVH�DUHDV�RI�NQRZOHGJH�DQG�RQ�WKH�UHVHDUFK�VWUDWHJ\�RI�
HDFK� FHQWUH�� VHYHQ� :RUN� 3DFNDJHV� �:3�� ZHUH� LGHQWLILHG� IRU� WKH� 63/$&+� 3URMHFW�� ��
FRQWHPSRUDU\� VSDWLDO� G\QDPLFV�� ��� WUDQVLWLRQ� SDWKV�� ��� IRRG� VHFXULW\� DQG� VXVWDLQDELOLW\�� ��
XUEDQ�PHWDEROLVP�����VXVWDLQDEOH�WRXULVP�����SODQQLQJ�VHUYLFHV�RI�JHQHUDO�LQWHUHVW�LQ�WLPHV�RI
DXVWHULW\�����WKH�SRWHQWLDO�RI�WUDQVIRUPDWLRQ�RI�SXEOLF�SROLFLHV��)LQDOO\��D�IXUWKHU�:3�RQ�XUEDQ�
PRGHOOLQJ�ZLOO� FRQJUHJDWH� WKH� FRQWULEXWLRQV� IURP� WKH� SUHYLRXV�:3´� �63/$&+�3URMHFW� EULHI��
����� ����
7KH�PDLQ� REMHFWLYH� RI� WKH� 63/$&+� 3URMHFW� LV� WR� SURGXFH� D� FRPSUHKHQVLYH� DQG� FRKHUHQW
ERG\� RI� GHYHORSPHQW� FRQWURO� DQG� WUDQVIRUPDWLYH� SODQQLQJ� SROLFLHV�� LPSOHPHQWDWLRQ
PHFKDQLVPV�� SODQQLQJ� PRGHOV� DQG� GHFLVLRQ� VXSSRUW� V\VWHPV�� DEOH� WR� JXLGH� 3RUWXJXHVH�
SODQQLQJ�SUDFWLFH�� LQFOXGLQJ�ERWK�WKH�SXEOLF�DQG�WKH�SULYDWH�VHFWRUV��DW� WKH�SODQ�PDNLQJ�DQG�
WKH� OLFHQVLQJ� VWDJHV� �� WRZDUGV� D� UDSLG� DQG� HIIHFWLYH� WUDQVLWLRQ� WR� D� ORZ� FDUERQ� DQG� VRFLDO
LQFOXVLYH� XUEDQ� V\VWHP�� 7KH� RYHUDOO� WHDP� RI� 63/$&+� 3URMHFW� LQFOXGHV� $UFKLWHFWV�� &LYLO
(QJLQHHUV�� (FRQRPLVWV�� (QYLURQPHQWDO� (QJLQHHUV�� *HRJUDSKHUV�� /DQGVFDSH� $UFKLWHFWV�
6RFLRORJLVWV�DQG�8UEDQLVWV���
7KH�ZRUN�WKDW�LV�EHLQJ�LQWURGXFHG�LQ�WKLV�SDSHU��UHJDUGV�LQ�SDUWLFXODU�WKH�OLQH�RI�WKRXJKW�ZKLFK�
KDV� EHHQ� IROORZHG� DW ',1Æ0,$¶&(7�,8/� LQ RUGHU WR� FRQWULEXWH WR� WKH� 63/$&+ 3URMHFW��
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WKURXJKRXW� WKH� GHYHORSPHQW� RI� WZR� VSHFLILF� EXW� LQWHUOLQNHG� ZRUNLQJ� SDFNDJHV�� QDPHO\�
µ7UDQVLWLRQV� 3DWKV� WR� 8UEDQ� 6XVWDLQDELOLW\¶� DQG� µ)RRG� VHFXULW\� DQG� 6XVWDLQDELOLW\¶�
)XUWKHUPRUH�� WKH� UHVHDUFK� WHDP� WKDW� HPEUDFHV� WKH� GHYHORSPHQW� RI� WKHVH� WZR� VSHFLILF�:3
LQFOXGHV� D� PXOWLGLVFLSOLQDU\� EDFNJURXQG�� ZKLFK� LQFOXGHV� $UFKLWHFWV�� (FRQRPLVWV�
*HRJUDSKHUV��6RFLRORJLVWV�DQG�8UEDQLVWV��

���� 7UDQVLWLRQV�SDWKV�WR�XUEDQ�VXVWDLQDELOLW\�
³7UDQVLWLRQV� SDWKV� WR� XUEDQ� VXVWDLQDELOLW\� LV� D� :RUN� 3DFNDJH� WKDW� LV� EXLOW� XSRQ� D
WKHRUHWLFDO� IUDPHZRUN�ZKHUH� WKH�FRQFHSW�RI�6RFLR�7HFKQLFDO�6\VWHPV� �667�� LV�FHQWUDO�
667� DUH� VHWV� RI� OLQNDJHV� EHWZHHQ� HOHPHQWV� WKDW� DUH� QHFHVVDU\� WR� SHUIRUP� WKH� ELJ�
VRFLHWDO�IXQFWLRQV�VXFK�DV�FRPPXQLFDWLRQ��HQHUJ\��KRXVLQJ��WUDQVSRUW�DQG�QXWULWLRQ��7KH�
PDLQ� JRDO� RI� WKLV� :3� LV� WR� SURGXFH� QHZ� NQRZOHGJH� WKDW� VXSSRUWV� WKH� UHDGLQJ� RI� D
SRVVLEOH�WUDQVLWLRQ�RI�WKH�FXUUHQW�IXQFWLRQ�RI�667�WRZDUGV�VXVWDLQDELOLW\��LQIRUPLQJ�IXWXUH
WHUULWRULDO�RULHQWHG�SROLFLHV�RQ�KRZ�WR�DOORZ�VXFK�WUDQVLWLRQ�SURFHVV��5HVHDUFK�GHYHORSHG
DW� ',1Æ0,$�&(7�� RYHU� WKH� ODVW� \HDUV�� LQFOXGHV� D� QXPEHU� RI� ILQDQFHG� SURMHFWV� ZKLFK�
KDYH�FRYHUHG�WKLV� LVVXH��ZKHUHLQ�DSSOLHG�DW�/LVERQ�0HWURSROLWDQ�$UHD��IRU�H[DPSOH�WKH�
0(02�DQG�WKH�3(5,85%$1�5HVHDUFK�3URMHFWVL�� �� LWV�PDLQ�FDVH�VWXG\��ZKLOH�FRYHULQJ
GLIIHUHQW� EXW� VSHFLILF� SUREOHPDWLFV�� VXFK� DV� ODQG� XVH�� KRXVLQJ� GLVWULEXWLRQ�� DFFHVV� WR
ZDWHU�IDFLOLWLHV�DQG�DJULFXOWXUH�XVHV´��63/$&+�3URMHFW�EULHI�������������
³7KH�PDLQ�VWUDWHJ\�RI� WKH�:3� µ7UDQVLWLRQV�3DWKV� WR�8UEDQ�6XVWDLQDELOLW\¶� LV� WR�GUDZ�RQ�
WKH� DYDLODEOH� ERG\� RI� NQRZOHGJH� RI� WKH� YDULRXV� GLVFLSOLQDU\� DUHDV� SUHVHQW� DW�
',1Æ0,$¶&(7�63/$&+�3URMHFW�UHVHDUFK�WHDP��LQ�RUGHU�WR�VXSSRUW�WKH�UHDGLQJ�RI�IXWXUH
DUHDV� RI� LQWHUHVW� IRU� WKH� VXVWDLQDELOLW\� WUDQVLWLRQ� RI� WKH� FXUUHQW� IXQFWLRQLQJ� RI� WKH� IRRG
V\VWHP��LQ�RUGHU�WR�LQIRUP�IXWXUH�XUEDQ�SROLFLHV´��63/$&+�3URMHFW�EULHI�������������
7HUULWRU\�RULHQWHG�SROLFLHV��LQ�JHQHUDO��DQG�XUEDQ�SROLFLHV��LQ�SDUWLFXODU��FRQVWLWXWH�RQH�RI�
WKH�PDLQ�GLPHQVLRQV�ZLWKLQ�VXFK� UHIOHFWLRQ� IRU� WKH�DFKLHYHPHQW�RI�XUEDQ�VXVWDLQDELOLW\��
7KH� LPSOHPHQWDWLRQ� RI� D� VWUDWHJ\� WRZDUGV� D�PRUH� VXVWDLQDEOH� FLW\� DQG� RI� XUEDQ� IRUP�
�0DUDW�0HQGHV��������������DQG� WKH� VKLIW� WR�D�QHZ�VRFLHWDO� SDUDGLJP� LQYROYHV� SROLF\�
GULYHQ�DFWLRQV�DLPLQJ�DW� ODQG�XVHV��WHUULWRU\�SODQQLQJ�DQG�HQYLURQPHQWDO� LVVXHV��0DUDW�
0HQGHV��������� ³7KHUHIRUH�� WKH�DQDO\VLV�RI�667�DQG�RI�8UEDQ�0HWDEROLVP� LQFOXGHV�WKH�
LGHQWLILFDWLRQ� DQG� WKH� FULWLFDO� DVVHVVPHQW� RI� SROLFLHV� FRQFHUQLQJ� 8UEDQ� 3ODQQLQJ��
$JULFXOWXUH��5XUDO�'HYHORSPHQW�DQG�(QYLURQPHQW´��63/$&+�3URMHFW�EULHI��������������
³/DQG� XVH� DQG� WKH� GHYHORSPHQW� RI� HFRQRPLF� DFWLYLWLHV� LQ� PHWURSROLWDQ� DUHDV� DUH
LQIOXHQFHG� E\� WKH� FODVVLILFDWLRQ� RI� ODQG� WKURXJK� XUEDQ� SODQQLQJ� SROLFLHV�� ZKLFK� PD\
SUHVHQW�PXOWL�OHYHO� DQG�PXOWL�VFDOH� QDWXUH�� $JULFXOWXUH� DQG� UXUDO� GHYHORSPHQW� DFWLYLWLHV
KDYH� DQ� LPSRUWDQW� UROH� LQ� WKH� UHIOHFWLRQ� RI� VXVWDLQDELOLW\�� LQFOXGLQJ� LQ� WKH� GHVLJQ� RI
PHWURSROLWDQ�DUHDV��7KHUHIRUH��DJULFXOWXUH�DQG�UXUDO�GHYHORSPHQW�SROLFLHV�DUH�DW�WKH�FRUH�
RI�WKH�GHEDWH�RQ�SDUDGLJPDWLF�FKDQJHV�LQYROYLQJ�WKRVH�DUHDV��7KH�ILQDQFLDO�VXSSRUW�DQG�
WKH� UHJXODWLRQ� RI� IDUP� DQG� UXUDO� DFWLYLWLHV� VXSSRUWHG� E\� WKHVH� SROLFLHV� KDYH� GLUHFW� DQG
PXOWLGLPHQVLRQDO� LPSDFWV� RQ� WKH� WHUULWRU\� DQG� VKRXOG� EH� DVVHVVHG� LQ� WKH� GHEDWH� RQ
VXVWDLQDELOLW\�DQG�XUEDQ�PHWDEROLVP��,Q�DGGLWLRQ��HQYLURQPHQW�DQG�HFRORJLFDO�YDOXHV�GR
GHWHUPLQH�SROLFLHV�RQ�ODQG�XVH�UHVWULFWLRQV�DQG�WHUULWRU\�SODQQLQJ��7KLV�LV�WKH�FDVH�RI�WKH�
+DELWDWV� 'LUHFWLYH�� WKH� (XURSHDQ� 1DWXUD� 1HWZRUN� ����� DQG� OHJLVODWLRQ� RQ� $JULFXOWXUDO�
DQG� (FRORJLFDO� 3URWHFWHG� $UHDV� LQWHJUDWHG� LQ� WHUULWRULDO� XUEDQ� SODQQLQJ� WRROV�
(QYLURQPHQWDO� SROLF\� LQFOXGHV� RWKHU� UHJXODWLRQV� DQG� PDQGDWRU\� DFWLRQV� OLNH� (,$� RI
SURMHFWV�ZLWK� WHUULWRULDO� UHOHYDQW� LPSDFWV� LQ�PXOWLSOH�GLPHQVLRQV��7R�VXP�XS�� WKH�SROLF\�
GULYHQ�VWUDWHJ\� WRZDUGV�VXVWDLQDELOLW\�DQG� WKH� GHVLJQ�RI�XUEDQ�PHWDEROLVP�VKRXOG� DOVR�
DGGUHVV� WKH� LGHQWLILFDWLRQ�RI�SROLFLHV�ZKLFK�SUHVHQW� LPSRUWDQW� LPSDFWV�RQ� ODQG�XVH�DQG�
WHUULWRULDO�GHYHORSPHQW� DV�KHUH SURSRVHG´ �63/$&+ 3URMHFW 3URJUDP� ����� �����

�
���� )RRG�VHFXULW\�DQG�6XVWDLQDELOLW\�

7KH� PDLQ JRDO� RI WKH� :RUN� 3DFNDJH� HQWLWOHG� µ)RRG� 6HFXULW\ DQG� 6XVWDLQDELOLW\¶� LV� WR
³GHVLJQ�D�VWUDWHJ\�WKDW�LQWHJUDWHV�FRQFHUQV�RI�IRRG�VHFXULW\�ZLWK�VSDWLDO�LVVXHV�WRZDUGV�D�
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3RVW�&DUERQ� &LW\� �3&&��� 7KLV� :RUN� 3DFNDJH� DLPV� WR� SURYLGH� DQ� HYDOXDWLRQ� RI� WKH
VSHFLILF� QXWULWLRQ� 667� RI� /LVERQ� 0HWURSROLWDQ� $UHD�� ZKLOH� HVWDEOLVKLQJ� D� SRVVLEOH
PHWKRGRORJ\� ZKLFK� FDQ� EH� DSSOLHG� RQ� RWKHU� XUEDQ� DUHDV�� 7KLV� :RUN� 3DFNDJH� LV
HVWDEOLVKHG�RQ�WKH�DVVXPSWLRQ�WKDW�WKH�QXWULWLRQ�667�LV�YHU\�UHOHYDQW�WR�VXVWDLQDELOLW\�DQG�
DV�VXFK�FDQ�FRQWULEXWH�WR�D�IXWXUH�DJHQGD�IRU�D�3&&��DV�DOUHDG\�DGYRFDWHG�E\�D�QXPEHU�
RI�SROLWLFDO�DQG�VFLHQWLILF�DJHQGDV� �H�J���(XURSH�������(8�&RPPRQ�$JULFXOWXUDO�3ROLF\�
DQG�0LODQ�8UEDQ�)RRG�3ROLF\�3DFW���7KH�DFNQRZOHGJHPHQW�RI�WKLV�LVVXH�LV�LQ�OLQH�ZLWK�WKH
PXOWLGLPHQVLRQDO� DSSURDFK� WR� VXVWDLQDELOLW\� DQG� WKH� UHVLOLHQFH� RI� FLWLHV�� ZKLFK� VKRXOG
FRQVLGHU�WKH�FXUUHQW�PDLQ�VRFLHWDO�FKDOOHQJHV�VXFK�DV�IRRG�VHFXULW\��DW�GLIIHUHQW�VFDOHV�RI
DSSURDFK� LQ� VLPXOWDQHRXVO\�� $� QXPEHU� RI� FRPSOHPHQWDU\� DSSURDFKHV� WR� DFFHVV� WKH
QXWULWLRQ�667�� LQFOXGLQJ�XUEDQ�PHWDEROLVP�� IRRG�VHFXULW\�� DQG� WHFKQRORJLFDO� DQG� VRFLDO�
LQQRYDWLRQ��DFFHVVHG�LQ�WKH�DERYH�LGHQWLILHG�ZRUNLQJ�SDFNDJH�µ7UDQVLWLRQV�SDWKV�WR�XUEDQ�
VXVWDLQDELOLW\¶�DUH�WKHUHIRUH�GHWHUPLQDQW�WR� LQIRUP�WKH�PHWKRGRORJLFDO�DSSURDFK�WKDW�ZLOO
EH�KHUH�IROORZHG��,Q�DGGLWLRQ��GLVWLQFWLYH�PHWKRGV��WRROV�DQG�VRXUFHV�ZLWK�LQWHUHVW�WR�WKH
LQYHVWLJDWLRQ��ZKLFK�FRQWULEXWH�WR�EXLOG�WKH�PDLQ�DQDO\WLFDO�IUDPHZRUN�RI�WKH�LQYHVWLJDWLRQ�
ZLOO�DOVR�EH�LGHQWLILHG�GXULQJ�WKH�GHYHORSPHQW�RI�WKLV�:RUN�3DFNDJH��/LNHZLVH��D�QXPEHU�
RI� UHOHYDQW� FDVH� VWXGLHV� FDUULHG� RXW� LQ� RWKHU� FRQWH[WV�ZLOO� EH� XVHG´� �63/$&+�3URMHFW�
3URJUDP� ����� ����
7KLV� IUDPHZRUN� VKRXOG� SURYLGH� YLHZV� RQ� WKH� LPSDFW� RI� SURGXFWLRQ�� GLVWULEXWLRQ� DQG
DFFHVV�WR�IRRG�DW�GLIIHUHQW�WHUULWRULDO�VFDOHV��³7KH�SURSRVHG�IUDPHZRUN�DFNQRZOHGJHV�WKH
DQDO\VLV�RI�WKH�IRRG�667�RI�/0$��LQ�D�VXVWDLQDELOLW\�SHUVSHFWLYH��ZKLOH�SURPSWLQJ�IRU�DQ�
LGHQWLILFDWLRQ�RI�WKH���L��PDLQ�REVWDFOHV�WKDW�RSHUDWH�LQ�WKH�GRPLQDQW�V\VWHP��LQ�SUDFWLFH��
�LL�� WKH�QHZ�DQG�HPHUJLQJ�H[SHULHQFHV�ZKLFK�DUH� WDNLQJ�SODFH� LQ�/0$��DW�SUHVHQW��DQG
�LLL��WKH�FKDUDFWHUL]DWLRQ�RI�WKH�667�ODQGVFDSH�RI�/0$´��63/$&+�3URMHFW�EULHI������������
7KLV�:RUN�3DFNDJH�GUDZV�XSRQ�SUHYLRXV� UHVHDUFK�GHYHORSHG�DW�',1Æ0,$¶&(7��ZKLFK
LQFOXGHG� 3(5,85%$1�� 0(02� DQG� 7(66LL �3URMHFWV�� ,Q� SDUWLFXODU�� WKH� ILUVW� WZR� KDYH�
LQYHVWLJDWHG� WKH� FKDQJHV� RFFXUUHG� LQ� WKH� WHUULWRU\� RI� /0$� LQ� WHUPV� RI� ODQG� XVH�� ZDWHU�
LQIUDVWUXFWXUHV�� DJULFXOWXUH�� IRRG� DQG� RWKHU� UHVRXUFHV�� ERWK� LQ� D� KLVWRULFDO� DQG
FRQWHPSRUDU\� SHUVSHFWLYH�� ZKLOH� PDNLQJ� XVH� RI� PXOWLGLVFLSOLQDU\� PHWKRGRORJLFDO
DSSURDFKHV��ZKLFK�KDYH�DOORZHG� WKH�GLUHFW� LQWHUDFWLRQ�ZLWK� WKH�PDLQ�DFWRUV� LQYROYHG� LQ
WKH� VWXG\� DUHD�� DQG� RI� YDULHG� PHWKRGRORJLFDO� FRQWULEXWLRQV� IURP� YDULRXV� GLVFLSOLQDU\�
DUHDV��IURP�WKH�VRFLDO�VFLHQFHV�PRVWO\��³7KH�ILQDO�RXWSXW�RI�WKLV�:RUN�3DFNDJH�VKDOO�EH�
WKH�FKDUDFWHUL]DWLRQ�RI�WKH�QXWULWLRQ�667�RI�/0$��WKH�LGHQWLILFDWLRQ�RI�WKH�NH\�IDFWRUV�DQG
DJHQWV� DEOH� WR� SURPRWH� FKDQJH� WRZDUGV� VXVWDLQDELOLW\�� DQG� WKH� FRQVWUXFWLRQ� RI� DQ
DQDO\WLFDO�IUDPHZRUN�DSSOLFDEOH�WR�RWKHU�FRQWH[WV´��63/$&+�3URMHFW�EULHI�������������

�
�� 7KH�)RRG�6\VWHP��&RQFHSWV�DQG�PDLQ�DSSURDFKHV
)ROORZLQJ WKH LQWURGXFWLRQ WR WKH 63/$&+ SURMHFW DQG WR� WKH� WZR� VSHFLILF�:RUN�3DFNDJHV�
ZLWKLQ�ZKLFK�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�)RRG�6\VWHP�DQG�8UEDQ�3ODQQLQJ�ZLOO�EH�H[DPLQHG
DW�63/$&+�3URMHFW��WKH�SUHVHQW�VHFWLRQ�DLPV�WR�LQWURGXFH�WKH�SUHOLPLQDU\�UHVXOWV�RI�WKH�)RRG
6\VWHP�OLWHUDWXUH�UHYLHZ�DQDO\VLV��FRQGXFWHG�DW�',1Æ0,$¶&(7�,8/�5HVHDUFK�WHDP�� LQ�RUGHU
WR�LGHQWLI\�KRZ�LV�WKH�)RRG�6\VWHP�GHILQHG�DQG�DSSURDFKHG�ZLWKLQ�FXUUHQW�VFLHQWLILF�OLWHUDWXUH�
LQ�SDUWLFXODU�GHGLFDWHG�WR�XUEDQ�SODQQLQJ�LVVXHV��
)URP�WKH�LGHQWLILHG�OLWHUDWXUH��LW�LV�SRVVLEOH�WR�YHULI\�WKDW�WKHUH�KDV�EHHQ�DQ�LQFUHDVLQJ�LQWHUHVW
WR� WKH� WKHPDWLF� RI� WKH� )RRG� 6\VWHP�� IURP� WKH� VFLHQWLILF� FRPPXQLW\�� DV� WHVWLILHG� E\� WKH
DYDLODEOH�QXPEHU�RI�SXEOLFDWLRQV��DUWLFOHV�DQG�ERRNV��EXW�DOVR�LQVWLWXWLRQDO�DQG�JRYHUQPHQWDO
UHSRUWV��)URP�WKLV�JURZLQJ�ERG\�RI�OLWHUDWXUH��LW�LV�DOVR�SRVVLEOH�WR�LGHQWLI\�D�FRPPRQ�JURXQG�
RI�FRYHQDQW�LQ�ZKDW�UHJDUGV�WKH�GHILQLWLRQ�RI�IRRG�V\VWHP�LWVHOI��8QDQLPRXVO\�GHVFULEHG�DV�D�
V\VWHP� RI� DFWLYLWLHV� DFURVV� ZKLFK� IRRG� LV� SURGXFHG�� SURFHVVHG�� GLVWULEXWHG�� FRRNHG�� HDWHQ
DQG� GLVSRVHG�� :LWKLQ� WKLV� GHVFULSWLRQ�� RWKHU� HOHPHQWV� DUH� DOVR� LQFOXGHG�� VXFK� DV�� L�� WKH
DFWLYLWLHV�ZKLFK�DUH�SHUIRUPHG�ZLWKLQ�WKH�VHYHUDO�VWHSV�RI�WKH�IRRG�V\VWHP��LL��WKH�LQVWLWXWLRQV
DQG�WKH�DFWRUV�ZKLFK�DUH�UHODWHG�WR�WKRVH�DFWLYLWLHV��3RWKXNXFKL�DQG�.DXIPDQ��������S������
LLL��DV�ZHOO�DV�WKH�SRZHU�UHODWLRQV�HVWDEOLVKHG�WKURXJKRXW�VXFK�DFWLYLWLHV�SURFHVVHV��:HNHUOH
DQG�&ODVVHQV� ����� S� ������
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&RQVHTXHQWO\�� WKLV� LGHQWLILHG� DJUHHG� EDVLF� GHILQLWLRQ� RI� WKH� IRRG� V\VWHP� VHHPV� WR� KDYH
FRQWULEXWHG�WR�WKH�FRQVWUXFWLRQ�RI�DQ�DQDO\WLFDO�PHWKRGRORJLFDO�DSSURDFK�RI�WKH�IRRG�V\VWHP�
ZKLFK�KDV�PRVWO\�JXLGHG�D�SURFHVV�RI�GHVHJUHJDWLRQ�RI�WKH�IRRG�V\VWHP�LWVHOI��7KXV��DOORZLQJ
WKH�UHDGLQJ�RI�WKH�IRRG�V\VWHP�WKURXJKRXW�LWV�VHYHUDO�HOHPHQWV�DQG�OD\HUV�RI�FRQWDFW��DPRQJ�
LWV�GLIIHUHQW�VFDOHV�RI� UHVROXWLRQ� �LQFOXQGLQJ� WKH� LQGLYLGXDO�DQG� WKH�FROOHFWLYH�� WKH�SXEOLF�DQG�
WKH� SULYDWH�� WKH� ORFDO� DQG� WKH� JOREDO�� DPRQJ� RWKHUV���,QWHUHVWLQJO\��5HLVFK�HW� DO��������KDYH
HPSOR\HG� WKH� WHUP� µLQWHJUDWLYH� SDUDGLJP¶� WR� GHILQH� DQ� DGHTXDWH�PHWKRGRORJ\� WRZDUGV� WKH
UHDGLQJ�RI�WKH�IRRG�V\VWHP���
7KH�GHILQLWLRQ�LWVHOI�DQG�WKH�DERYH�LGHQWLILHG�PHWKRGRORJLFDO�DSSURDFK�KDV�EHHQ�DEOH�WR�SODFH
D�QXPEHU�RI�SUREOHPDWLFV�DPRQJ�WKH�VFLHQWLILF�FRPPXQLW\��QDPHO\��L��WKH�LPSDFWV�RI�WKH�DJUL�
EXVLQHVVHV� DQG� WKH� HFRQRPLHV� RI� VFDOH�� ZKLFK� KDYH� DIIHFWHG� WKH� ZHVWHUQ� ZRUOG� DQG� LQ�
JUHDWHU� OHYHO� WKH� HPHUJLQJ� FRXQWULHV�� WKURXJKRXW� WKHLU� SURFHVVHV� RI� PRGHUQL]DWLRQ� RI�
DJULFXOWXUH� LQGXVWU\� �%DWWHUVE\�� ������ 6WHHO�� ������� LL�� WKH� SUREOHPDWLF� RI� WKH� KLJK
IUDJPHQWDWLRQ�FKDUDFWHU�RI�WKH�IRRG�LQGXVWU\��5HLVFK�HW�DOO��������ZKLFK�KDYH�XUJHG�D�QXPEHU
RI� FDOOV� WRZDUGV� WKH� QHHG� IRU� LQWHUGLVFLSOLQDU\� OLQNV� EHWZHHQ� WKLV� ILHOG� RI� VWXG\� DQG� XUEDQ
SODQQLQJ��%ULQNOH\��������&DEDQQHV�DQG�5DSRVR���������LLL��WKH�IDFW�WKDW�WKH�IRRG�V\VWHP�KDV�
EHHQ� OHIW� SUHGRPLQDQWO\� WR� WKH� SULYDWH� VHFWRU� LQ� PRVW� ZHVWHUQ� FLWLHV� �3RWKXNXFKL� DQG�
.DXIPDQ��������� DQG� LY�� WKH� WUDQVIRUPDWLRQ� WKDW� LV�RFFXUULQJ�ZLWKLQ� WKH� IRRG�V\VWHP�GXH� WR
WKH�DEVHQFH�RI�D�IRRG�V\VWHP�SODQQLQJ��%DWWHUVE\���������DPRQJ�RWKHUV��
,QWHUHVWLQJO\��LW�LV�SUHFLVHO\�DW�WKH�GRPDLQV�RI�WKH�VHYHUDO�SRLQWV�RI�FRQWDFW�RI�WKH�IRRG�V\VWHP
�ZKLFK� LQWHJUDWHV� WKH� VRFLDO�� WKH� HFRQRPLF� DQG� SROLWLFDO� VSKHUHV�� DQG� RQ� WKH� EHVW� ZD\� WR�
DSSURDFK� WKHP� WRZDUGV� D� VXVWDLQDELOLW\� WUDQVLWLRQ� RI� WKH� IRRG� V\VWHP�� ZKHUH� RQH� ILQGV�
KRZHYHU� OHVV� FRQVHQVXV� DPRQJ� WKH� VFLHQWLILF� FRPPXQLW\�� 7KLV� VLWXDWLRQ� UHIOHFWV� D
FRQWHPSRUDU\�RSSRVLWH�SRVLWLRQV�WRZDUGV�WKH�VSHFLILF�SUREOHPDWLFV��ZKLFK�DIIHFW�VRFLHW\�DQG
WKH�HQYLURQPHQW��)RU�H[DPSOH�� LQ�ZKDW�UHJDUGV�WKH� OHYHO�RI�DFFHSWDQFH�RI�WKH�QHROLEHUDOLVP
SRVLWLRQ�RU�WKH�GRPDLQ�RI�WKH�SULYDWH�PDUNHW�RYHU�WKH�FLWLHV�DQG�LWV�SXEOLF�VSDFH��EXW�DOVR�WKH�
H[LVWLQJ�VRFLDO�LQHTXDOLWLHV��&DEDQQHV�DQG�5DSRVR��������'UDJR��������DQG�WKH�VXVWDLQDELOLW\�
WKUHDWV� �&RKHQ� DQG�,OLHYD�� ������)LVFKHU�.RZDOVNL� DQG� :HLV]�� ������� 7KHVH� LQ� WXUQ�
FRQWULEXWH� WR� TXHVWLRQ� ZKLFK� LQVWLWXWLRQDO� VWUXFWXUHV� RU� VROXWLRQV� RI� SRZHU� GLVWULEXWLRQ�� GR
UHVSRQG�EHWWHU�WR�VXFK�XUEDQ�V\VWHPV�DQG�SUREOHPDWLFV���
,Q�ZKDW�UHJDUGV�WKH�IRRG�V\VWHP��LWV�OLQN�WR�VRFLHW\��HLWKHU�LQ�WHUPV�RI�VXEVLVWHQFH��DFFHVV�WR�
IRRG��KHDOWK�LVVXHV��RU�LWV�RUJDQL]DWLRQ�ZLWKLQ�VSDFH�LV�SDUDPRXQW�WR�WKH�VXVWDLQDELOLW\�RI�WKH�
XUEDQ� HQYLURQPHQW� �:&'(�� ������ 8QLWHG� 1DWLRQV�� ����E�� 0D]]RFFKL� DQG�0DUULQR�� ������
$FFRUGLQJO\�� *DQG\� ������� ������ LGHQWLILHV� WKH� IXQFWLRQLQJ� RI� DQ\� XUEDQ� V\VWHP�� DV
GHWHUPLQDQW�WR�WKH�PHWDEROLF�IXQFWLRQ�RI�WKH�XUEDQ�HQYLURQPHQWV��LQ�DOO�LWV�YDULRXV�GLPHQVLRQV
�VRFLDO��HQYLURQPHQWDO�DQG�SK\VLFDO�IRU�H[DPSOH���7KHUHIRUH��XQGHUVWDQGLQJ�WKH�IXQFWLRQLQJ�RI
WKH� IRRG� V\VWHP�GR� FRQWULEXWHV� WR� UHWKLQN� D� QHZ�FRQFHSWXDO� IUDPHZRUN��ZKLFK� SURPRWHV� D
QHZ� LPDJLQH� RI� KRZ� GLIIHUHQW� LQVWLWXWLRQV� �ZKLFK� UHVXOWV� IURP� D� VRFLDO� RUJDQL]DWLRQ�� FRXOG�
HYHQWXDOO\�UHVSRQG�LQ�D�FORVHO\�PDQQHU�WR�WKH�VRFLHW\�GHPDQGV��DFURVV�D�YDULHW\�RI�VFDOHV�RI�
VSDFH�EXW�DOVR�JRYHUQDQFH��:HEE�HW�DO���������
7KH� UHODWLRQVKLS�RI� WKH� IRRG�V\VWHP�ZLWK� WKH�VSDWLDO�GLPHQVLRQ�RI� WKH�XUEDQ�V\VWHP��XUEDQ
IRUP�� HPHUJHV� WKHUHIRUH� DV� D� FULWLFDO� SRLQW�� +RZHYHU�� WKLV� KDV� EHHQ� PRVWO\� GLVUHJDUGHG
DPRQJ� WKH� DYDLODEOH� OLWHUDWXUH�� DV� DOUHDG\� DUJXHG� E\� D� QXPEHU� RI� UHVHDUFKHUV� �VHH� IRU�
H[DPSOH�� &DEDQQHV� DQG� 5DSRVR�� ������ 3RWKXNXFKL� DQG� .DXIPDQ�� ������ DQG� %ULQNOH\��
������
)URP�WKH�DYDLODEOH� OLWHUDWXUH�GHGLFDWHG� WR� WKH�VWXG\�RI� WKH� IRRG�V\VWHP�DQG�ZLWK� LQWHUHVW� WR
XUEDQ�SODQQLQJ�RQH�VKRXOG�UHFDOO�&DURO\QH�6WHHO¶V�ERRN�µ+XQJU\�&LW\�±�+RZ�IRRG�VKDSHV�RXU
OLYHV¶� �6WHHO�� ������ DQG� 6XVDQ� 3DUDKDP¶V� ERRN� µ)RRG� DQG� 8UEDQLVP¶� �3DUKDP�� ������� IRU�
H[SDQGLQJ� WKH� GLVFXVVLRQV� RQ� IRRG� V\VWHP�ZLWKLQ� WKH� GRPDLQV� RI� XUEDQ� SODQQLQJ��ZKHUHLQ�
IRFXVLQJ� RQ� LVVXHV� VXFK� DV� XUEDQ� DJULFXOWXUH� DQG� XUEDQLVP�� ZKLFK� ZHUH� LQLWLDWHG� LQ� WKH
EHJLQQLQJ�RI�����¶V�ZLWK�.DPHVKZDUL�3RWKXNXFKL�DQG�-HURPH�.DXIPDP��
7KH�UHVHDUFK� LQLWLDWHG�E\�3RWKXNXFKL�DQG�.DXIPDQ���������EDVHG�RQ�DQ�LQTXLU\�WR�SODQQLQJ
DJHQFLHV� DQG� LQVWLWXWLRQV�� FRQFOXGHG� WKDW�PRVW� SUREOHPV� DVVRFLDWHG� ZLWK� WKH� IRRG� V\VWHP�
ZHUH� H[SHFWHG� WR� EH� UHVROYHG� E\� WKH� SULYDWH� VHFWRU�� H[SRVLQJ� KRZHYHU� WKDW� WKH� SXEOLF�
SODQQLQJ DXWKRULWLHV�ZRXOG EH�XQDEOH WR DVFHUWDLQ LWV�UROH���
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,W�ZRXOG�EH�ODWHU�LQ������WKDW�WZR�SXEOLVKHG�ZRUNV�ZRXOG�XQGHUOLQH�WKH�LQWHUHVW�WKDW�WKH�IRRG
V\VWHP� ZDV� JDLQLQJ� IURP� WKH� VFLHQWLILF� FRPPXQLW\�� 2QH� E\� &DWKHULQH� %ULQNOH\� ������
µ$YHQXHV� LQWR� IRRG� SODQQLQJ�� D� UHYLHZ� RI� VFKRODUO\� IRRG� V\VWHP� UHVHDUFK¶�� ZKLFK� ZRXOG
SURYLGH� D� FRPSUHKHQVLYH� OLWHUDWXUH� UHYLHZ�� IRFXVLQJ� RQ� VHYHUDO� DVSHFWV� ZKLFK� KDV� EHHQ�
DSSURDFKHG�E\� VWXGLHV�DERXW� WKH� IRRG� V\VWHP��)XUWKHUPRUH��%ULQNOH\� DWWHQWLRQ�ZDV�PRVWO\�
SODFHG�RQ�UHFDSV�SUHYLRXV�KROLVWLF�GHILQLWLRQV�RI�WKH�IRRG�V\VWHP��<HW��LW�LGHQWLILHG�WZR�VSHFLILF�
DUHDV�� ZKLFK� ZHUH� EHLQJ�PLVVHG� LQ� WKH� IRRG� V\VWHP� OLWHUDWXUH�� FXOWXUDO� FDSLWDO� DQG� ZDVWH�
GLVSRVDO���
7KH�VHFRQG�ZRUN�UHJDUGV�WKH�SXEOLFDWLRQ�RI�WKH�MRXUQDO�µ,QWHUQDWLRQDO�3ODQQLQJ�6WXGLHV¶��ZKLFK
LQ������ZRXOG�GHGLFDWH�DQ�HQWLUH�LVVXH�WR�WKH�WKHPDWLF�WKH�IRRG�V\VWHP�SODQQLQJ���(GLWHG�E\
.HYLQ�0RUJDQ� �������� LVVXH���RI� YROXPH����RI� WKLV� MRXUQDO� FRPSULVHG�DQ�HGLWRULDO� WH[W� DQG�
HLJKW�SDSHUV�GHGLFDWHG�WR�WKH�ULVH�RI�WKH�IRRG�V\VWHP�LQ�XUEDQ�SODQQLQJ��ZKLOH�LQWHJUDWLQJ�ERWK�
WKHRUHWLFDO� GLVFXVVLRQV EXW DOVR WKH DQDO\VLV� RI VSHFLILF FDVH VWXGLHV� IURP YDULHG�
JHRJUDSKLFDO�FRQWH[WV�DQG�SUREOHPDWLFV��
,QWHUHVWLQJO\�� LW� ZDV� DW� WKH� HFRQRPLFV� GRPDLQ� WKDW� WKH� XUEDQ� IRUP�� XQGHUVWRRG� DV� WKH
FRQILJXUDWLRQ�RI� IL[HG�PHWURSROLWDQ�HOHPHQWV��ZKLFK�FRPSULVHV�VHYHUDO� LPSRUWDQW� IHDWXUHV�RI�
FLWLHV�� LQFOXGLQJ� GHQVLW\�� FRPSDFWQHVV� DQG� ODQG�XVH� �/R�� ������� HPHUJHV� DV� DQ� LPSRUWDQW�
LVVXH� WR�EH�FRQVLGHUHG�ZLWKLQ� WKH�DQDO\VLV�RI� WKH� IRRG�V\VWHP��6SHFLILFDOO\�� LQ�ZKDW� UHJDUGV
WKH� LQFUHDVLQJ� LPSRUWDQFH� WR� WKH� IRRG� V\VWHP� ZLWK� D� UHTXLUHG� DQDO\VLV� RI� VXVWDLQDELOLW\
WUDQVLWLRQV�� ZKLFK� LV� LQ� WXUQ� KLJKO\� GHSHQGHQW� RQ� LQGLYLGXDO� DQG� FRPPXQLW\� SDWWHUQV� RI
EHKDYLRXU��PRVWO\�RI�KRXVHKROGV�DQG�FRPPXQLWLHV��/R���������8QGHUVWDQGLQJ�WKH�EHKDYLRXUDO�
GLPHQVLRQV�RI�ERWK�VXVWDLQDELOLW\� �/R��������DQG�WKH�IRRG�V\VWHP��7LPPHU���������HPHUJHV�
DOVR�DV�DQ�XQH[SORUHG�DUHD�SDUWLFXODUO\�ZLWK�UHVSHFW�WR�WKH�IRRG�V\VWHP��7KLV�LQFOXGHV�GLHWDU\
SUREOHPV� ZKLFK� GHVSLWH� WKHLU� UHFXUUHQW� SUREOHPDWL]DWLRQ� LQ� KHDOWK� VFLHQWLILF� FRPPXQLW\� EXW
DOVR�XUEDQ�SODQQLQJ��VHH�IRU�H[DPSOH�'UHZQRZVNL�HW�DOO�������DQG�-LDR�HW�DOO���������DUH�QRW
ZLGHO\�GLVFXVVHG�LQ�IRRG�V\VWHP�SDSHUV��6WHHO��������LV�DJDLQ�D�YHU\�LPSRUWDQW�H[FHSWLRQ��DV�
KHU�ERRN�H[SORUHV�FRQVXPSWLRQ�SDWWHUQV�DQG�GLHWDU\�EHKDYLRXUV�LQ�KHU�GLVFXVVLRQ�RI�WKH�IRRG�
V\VWHP�
)XUWKHUPRUH��QRW�RQO\�XUEDQ�SODQQLQJ�DSSHDUV�WR�KDYH�GLVUHJDUGHG�WKH�DQDO\VLV�RI� WKH�IRRG
V\VWHP�� GHVSLWH� WKH� JURZLQJ� OLWHUDWXUH� RQ� WKLV� WKHPDWLF�� DV� WKH� VHYHUDO� OD\HUV� RI� WKH� IRRG
V\VWHP�VHHP�DOVR�WR�KDYH�UHFHLYHG�GLIIHUHQW�OHYHOV�RI�DWWHQWLRQ�IURP�WKH�VFLHQWLILF�FRPPXQLW\��
)RU� H[DPSOH�� SUHIHUHQFH� VHHPV� WR� KDYH� EHHQ� SODFHG� RQ� WKH� IRRG� SURGXFWLRQ� OHYHO�� ZKHQ�
FRPSDUHG�IRU�H[DPSOH�ZLWK�FRQVXPSWLRQ��GLVWULEXWLRQ�RU�HYHQ�SUHSDUDWLRQ�SKDVHV��,Q�WXUQ��WKH
XUEDQ� SODQQLQJ� UHVSRQVHV� WR� WKHVH� VSHFLILF� SUREOHPDWLFV� GR� ILQG� DOVR� GLIIHUHQW� HFKR¶V�
ZKHUHDV�WKH�SUHGRPLQDQW�RQH�VHHPV�WR�EH�RQ�WKH�XUEDQ�DJULFXOWXUH��DW�WKH�SURGXFWLRQ�VWDJH�
OLQNHG� WR�D�SDUWLFXODU� IDVFLQDWLRQ� IRU� WKH�FUHDWLRQ�RI�D� µSURGXFWLYH�PXOWLIXQFWLRQDO� ODQGVFDSH¶
�9LOMRHQ�	�%RKQ���������+RZHYHU��WKLV�LV�D�VLWXDWLRQ�WKDW�SODFHV�LQWR�TXHVWLRQ�WKH�VRFLDO�UROH�RI
D�IXWXUH�XUEDQ�DJHQGD��DQG�RI�WKH�SODQQHU¶V�SURIHVVLRQV��DV�WKH�DJULFXOWXUDO�ODERXU�WKDW�FRXOG�
VKDSH� VXFK� ODQGVFDSH� KDV� ODUJHO\� GHFUHDVHG� VLQFH� WKH� ����¶V�� WR� WKH� SRLQW� RI� DOPRVW�
GHVSDLULQJ�ZLWKLQ�WKH�ZHVWHUQ�ZRUOG��)LVKHU�.RZDOVNL��+DVV���������
$OWKRXJK� XUEDQ� DJULFXOWXUH� LV� DOVR� EHLQJ� VWXGLHG� E\� LWVHOI� DV� D� VRFLDO� DQG� HYHQ� SROLWLFDO
PRYHPHQW�� WKHUH� DUH� PDQ\� UHDVRQV� ZK\� LW� LV� EHLQJ� VR� VWUHVVHG� ZLWKLQ� WKH� IRRG� V\VWHP
OLWHUDWXUH��2QH� LPSRUWDQW� DVSHFW� LV� WKDW� WKH� SURGXFWLRQ� SKDVH� RI� WKH� IRRG� V\VWHP� LV�ZKHUH�
PRVW� HQYLURQPHQWDO� LPSOLFDWLRQV� DUH� ORFDWHG�� LQFOXGLQJ� ODQG�XVH�� VRLO� GHJUDGDWLRQ�� ZDWHU�
FRQVXPSWLRQ� DQG� SROOXWLRQ�� HXWURSKLFDWLRQ�� ELRGLYHUVLW\� ORVV�� DQG� LQWURGXFWLRQ� RI� KD]DUGRXV
FKHPLFDOV��5HLVFK�HW�DOO���������2Q�WKH�RWKHU�KDQG��LQGXVWULDO�DJULFXOWXUH�LWVHOI�LV�D�SUREOHP�LQ
WHUPV�RI�PHWDEROLVP��DV�LW�LV�PRVWO\�GHSHQGHQW�RQ�QRQ�UHQHZDEOH�HQHUJ\�VRXUFHV��ZLWK�GHHS
LPSOLFDWLRQ�LQ�1HW�3ULPDU\�3URGXFWLRQ�±�HQHUJ\�IL[HG�E\�DXWRWURSKLF�RUJDQLVPV�±�ZKLFK�LV�DW�
WKH�EDVLV�RI�KHWHURWURSKLF�IRRG�FKDLQV�DQG�DFFXPXODWLRQ�RI�FDUERQ�VWRFNV� LQ�VRLO��(UE�HW�DOO��
������
$V�PRVW�SODQQLQJ�DFWLYLWLHV�DUH�UHODWHG�WR�XUEDQ�VRLO��DQG�VSHFLILFDOO\�LQWR�WKH�RUJDQL]LQJ�DQG
GHYHORSPHQW� RI� EXLOW� DUHDV�� WKH� UHFRQFHSWXDOL]LQJ� RI� XUEDQ� ODQG� DQG� XUEDQ� ODQGVFDSH� WR
LQFOXGH� SURGXFWLYH� DUHDV� �9LOMRHQ� DQG� %RKQ�� ������ PHUJHV� DV� D� FULWLFDO� GHEDWH�� $Q�
XQGHUVWDQGLQJ�RI� WKH� VRFLR�PHWDEROLF� LPSOLFDWLRQV� RI� WKLV� SUREOHP� LV� LPSRUWDQW�� DV� GLIIHUHQW�
W\SHV�RI� ODQG�XVH�ZLOO� WUDQVODWH� LQWR�GLIIHUHQW�DGYDQWDJHV�DQG�SRWHQWLDO�VXVWDLQDELOLW\�SLWIDOOV��
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/DQG�XVH�LQWHQVLW\��UDWKHU�WKDQ�ODQG�FRYHU�VHHPV�WR�EH�D�PRUH�SURGXFWLYH�RSWLRQ��DOWKRXJK�LW
HQWDLOV� SUREOHPV� RQ� LWV� RZQ�� LQFOXGLQJ� VRLO� GHJUDGDWLRQ�� JURXQGZDWHU� DQG� DLU� SROOXWLRQ� DQG
ELRGLYHUVLW\�ORVV��)LVFKHU�.RZDOVNL�DQG�:HLV]��������(UE�HW�DO���������
3HRSOH�OLYLQJ�LQ�FLWLHV�PXVW�UHFRJQL]H�WKHPVHOYHV�DV�VHOHFWLYH�DJHQWV�LQ�WKH�GHWHUPLQDWLRQ�RI�
ZKDW�VSHFLHV�FDQ�DQG�FDQQRW� OLYH� LQ�FLWLHV�� LQFOXGLQJ� WKH�SRVVLELOLW\�RI� UHGXFLQJ� WKH�QXPEHU�
DQG� YDULHW\� RI� QDWLYH� VSHFLHV� RI� D� JLYHQ� WHUULWRU\� �$OEHUWL�� ����������� 7KXV�� WKLV� SODFH� LQWR
TXHVWLRQ�WKH�SDUWLFLSDWLYH� OHYHO� WKDW�XUEDQ�FLWL]HQV�VKRXOG�WDNH� LQ�IXWXUH�XUEDQ�DJHQGDV�DQG
WKH�VRFLDO�UROH�RI�SODQQHUV�WKHPVHOYHV�LQ�VXFK�D�SURFHVV�RI�VXVWDLQDELOLW\�WUDQVLWLRQ��
�
�� 6HDUFKLQJ�IRU�)RUPV�DQG�)ORZV�RI�WKH�)RRG�6\VWHP��7RZDUGV�D�VRFLDO�HFRORJLFDO

UHDGLQJ�RI�LWV�PHWDEROLF�EHKDYLRU��/0$�FDVH�VWXG\�
$V�LQ�PDQ\�RWKHU�(XURSHDQ�FLWLHV��/0$�KDV�ZLWQHVVHV�LQ�SDUWLFXODU�DIWHU�WKH�ILQDQFLDO�FULVLV�RI�
����� D� QXPEHU� RI� QHZ� VLWXDWLRQV�� HLWKHU� LQ� SODQQLQJ� SUDFWLFHV� DQG� SROLFLHV� �0RXUmR� DQG
0DUDW�0HQGHV���������EXW�DOVR� LQ� LWV� IRRG�V\VWHP�� LQ� WHUPV�RI�XUEDQ�IDEULF�EXW�DOVR�RI�QHZ
VRFLDO� DQG� HFRQRPLF� SUDFWLFHV�� +RZHYHU�� ZKDW� DUH� WKH� LPSDFWV� RI� WKHVH� FKDQJHV� RQ� WKH
PHWDEROLF� IXQFWLRQ� RI� WKH�FLW\"�:KDW� OHVVRQV� FDQ�ZH� UHWULHYH� IURP� WKHVH� WR� UHJHQHUDWH� WKH�
XUEDQ� UHDOP� LQ� D� 6XVWDLQDEOH� PDQQHU"� )LQDOO\�� IXUWKHU� ZRUN� RI� 3URMHFW� 63/$&+� DLPV� WR�
FRQWULEXWH�WR�FODULI\�WR�VRPH�RI�WKHVH�TXHVWLRQV��DQG�WKHUHIRUH�RIIHU�D�PRUH�WHUULWRULDOL]HG�DQG
VSDWLDOL]HG�FOXHV�DERXW�WKH�PHWDEROLF�IXQFWLRQ�RI�FLWLHV��
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WR�ZRUN� 7KH�IXWXUH RI ODERXU LQ (XURSH�± YRO��� &HQWUH IRU�(XURSHDQ�3ROLF\ 6WXGLHV� %UXVVHOV�
������
)LVFKHU�.RZDOVNL��0DULQD�DQG�:HLV]��+HOJD��������7KH�DUFKLSHODJR�RI�VRFLDO�HFRORJ\�DQG�WKH
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Cascading Threats of Climate Change on the Food System in Nigeria: 
An Overview 

Olusola OLUFEMI PhD, Independent Urban Planner/Researcher, Oakville, Ontario, Canada, 

³:KHQ�ULVN�FDVFDGHV�WKURXJK�D�FRPSOH[�V\VWHP��WKH�GDQJHU�LV�QRW�RI�LQFUHPHQWDO�GDPDJH�but of 
UXQDZD\�FROODSVH�RU�DQ�DEUXSW�WUDQVLWLRQ�WR�D�QHZ��VXERSWLPDO�VWDWXV�TXR´��:()���������� 

Abstract 

The cascading threats of climate change on food production, procurement and distribution and 
WKH�UHVXOWLQJ�YXOQHUDELOLW\�DQG�UHGXFWLRQ�RI�SHRSOH¶V�Dccess to food (physical accessibility, quality 
of food available and purchasing power) have become issues of compelling attention in 
contemporary times. Increasing temperatures, declining and more unpredictable rainfall, more 
frequent extreme weather and higher severity of pest and disease are among the more drastic 
changes that would impact food production (Parry et al, 2007; Kotschi, 2007; Morton, 2007; 
Brown and Funk, 2008; Lobell et al, 2008).  The paper utilizes a qualitative, informal approach 
and participant observation in examining the cascading threats of climate change on the food 
system in Nigeria. Content analysis was used in analysing secondary data captured through 
various books, academic journals, Internet reports and newspaper clippings. The paper adopts 
the vulnerability-hazard-risk framework as a conceptual approach. Integration of the food 
system and food planning within the Green and Brown agenda through participatory 
governance, collaboration and authentic dialogue provides an eco-efficient approach to 
minimising the ecological footprint and foodprint. A secure ecological foundation guarantees 
food planning within a cascading complex and interconnected threats of climate change. 

Introduction 

&OLPDWH� FKDQJH� LV� GHILQHG� DV� ³D� VXVWDLQHG� VKLIW� LQ� WKH� DYHUDJH� YDOXH� RI� FOLPDWLF� HOHPHQWV�

(temperature, sunshine, precipitation, wind etc.) either singly or in combination, the shift must be 
maintained for sufficient time to be measurable by Climate Normals, which are calculated over 
���\HDU�SHULRGV�E\�WKH�:RUOG�0HWHRURORJLFDO�2UJDQL]DWLRQ�DQG�RWKHU�ERGLHV´��6PLWK�������������

It is an outcome of human-induced driving forces such as the combustion of fossil fuels and land 
use changes, but with wide-ranging consequences for the planet and for human settlements all 
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over the world (UN-Habitat, 2011). Climate change is caused by natural processes 
(biogeographical) and human activities (anthropogenic) (IPCC, 2007). Climate change impact 
on land uses is one of many complex and interconnected challenges that Planners deal with in 
the built environment. Paradoxically, failure of urban planning, failure of regional or global 
governance and increasing urbanization are among the interconnected risks of climate change 
(WEF, 2018).   
World Economic Forum 2018 report indicates the most pressing threats that are perceived as 
having the biggest impact in the next ten years are extreme weather events and natural 
disasters, failure of  climate change mitigation and adaptation, water crises, biodiversity loss, 
and air and soil pollution (WEF, 2018). For example, the Intergovernmental Panel on Climate 
Change (IPCC) report predicts the probability of more heat waves, heavy rainfall, droughts and 
other extreme weather throughout the 21st century (Parry et al, 2007).  
 
The food system constitutes a critical and sensitive part of climate change. The connection 
between climate change and the food on your plate, our diet and global warming (Lappe, 2009) 
is, therefore, very profound. Climate change threatens biodiversity and ecosystem services 
across the planet (Millennium Ecosystem Assessment, 2005) and is a threat to the ecological 
foundation of agriculture and the food system. Climate change threatens the livelihoods, food 
availability and health of the population (Bassey, 2013:101). Destruction of forests for farming, 
mining, and oil and gas production, not to mention infrastructure development, remains the main 
GULYHU�RI�ELRGLYHUVLW\�ORVV´��/DQFHW�������H����� 
Climate change presents the food system in Nigeria with challenges for physical planners 
especially, land use and infrastructure planning. Planners are faced with the task of planning, 
shaping and designing liveable, equitable and sustainable communities as well as ecologically 
secure food system for future generations. As the population of Nigeria grows (about 195 
million) and agriculture declines in importance, national attention to food production and food 
prices become compelling issues of attention.  
 

The paper is structured in four parts. It gives a background to climate change as a threat to the 
food system, discusses briefly the food system in Nigeria, conceptualizes climate change and 
food security and suggests food planning as an eco-efficient approach to securing the 
HFRORJLFDO�IRXQGDWLRQ�LQ�1LJHULD¶V�IRRG�V\VWHP� 
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Cascading Threats 
Mark et al. (2008) highlighted some of the direct impacts of climate change on agricultural 
system as: (a) seasonal changes in rainfall and temperature, which could impact agro-climatic 
conditions, altering growing seasons, planting and harvesting calendars, water availability, pest, 
weed and disease populations; (b) alteration in evapo-transpiration, photosynthesis and 
biomass production; and (c) alteration in land suitability for agricultural production. Some of the 
induced changes are expected to be abrupt, while others involve gradual shifts in temperature, 
vegetation cover and species distributions.  

Climate change is the second type of systemic shock threatening cities with prospective 
unparalleled short to long-term impacts. Climate change comprises two complementary 
elements namely (a) the increasing frequency and severity of extreme weather events with short 
durations (e.g., hurricanes, storm surges or heat waves); and (b) slow-onset changes that are 
semi-permanent or permanent (e.g., sea level rise, falling groundwater tables or desertification) 
(UN-Habitat, 2010).  These two complementary elements of climate change bring about 
unprecedented levels of food insecurity especially among the poor and vulnerable groups who 
are always at the receiving end of extreme weather events because of their exposure. Climate 
change due to anthropogenic global warming (AGW) is commonly perceived as the greatest 
contemporary environmental threat facing the world. Urbanization and climate change are co-
evolving in such a way that populations often in densely packed urban areas will be placed at 
much higher risk from climate change as well from other profound societal and environmental 
changes (UN-Habitat, 2011:2). 
When the food infrastructure (land, soil, vegetation, water) is threatened by climate change, 
food security (availability, access, utilization and stability) is also threatened. Climate change 
according to WFP (2018:2) affects:  

x ³)RRG�DYDLODELOLW\� Changes in climatic conditions have already affected the production of some
staple crops, and future climate change threatens to exacerbate this. Higher temperatures will
have an impact on yields while changes in rainfall could affect both crop quality and quantity.

x Food access: Climate change could increase the prices of major crops in some regions. For the
most vulnerable people, lower agricultural output means lower incomes. Under these conditions,
the poorest people ² who already use most of their income on food ² sacrifice additional
income and other assets to meet their nutritional requirements, or resort to poor coping
strategies.
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x Food utilization: Climate-related risks affect calorie intake, particularly in areas where chronic 
food insecurity is already a significant problem. Changing climatic conditions could also create a 
vicious cycle of disease and hunger. Nutrition is likely to be affected by climate change through 
related impacts on food security, dietary diversity, care practices and health. 

x Food stability: The climatic variability produced by more frequent and intense weather events 
FDQ� XSVHW� WKH� VWDELOLW\� RI� LQGLYLGXDOV¶� DQG� JRYHUQPHQW� IRRG� VHFXULW\� VWUDWHJLHV�� FUHDWLQJ�

fluctuations in food availaELOLW\��DFFHVV�DQG�XWLOL]DWLRQ´. 
 
Cascading Effects 
Climate change exacerbates the risks of hunger and undernutrition through: 

� Extreme weather events 
Climate change increases the frequency and intensity of some disasters such as droughts, 
floods and storms. This has an adverse impact on livelihoods and food security. Climate-
related disasters have the potential to destroy crops, critical infrastructure, and key 
community assets, therefore deteriorating livelihoods and exacerbating poverty. 

x Long-term and gradual climate risks 
Sea-level will rise as a result of climate change, affecting livelihoods in coastal areas and 
river deltas. Accelerated glacial melt will also affect the quantity and reliability of water 
available and change patterns of flooding and drought (WFP, 2018:2). 

 

Vulnerability, Hazard and Risk Framework 

³)RRG� V\VWHPV� HQFRPSDVV� DOO� WKH� SHRSOH�� LQVWLWXWLRQV� DQG� SURFHVVHV� E\� ZKLFK� DJULFXOWXUDO�

products are produced, processed and brought to consumers. They also include the public 
officials, civil society organizations, researchers and development practitioners who design the 
policies, regulations, programmes and projects that shape food DQG�DJULFXOWXUH´��)$2�������[). 
7KH� IRRG� V\VWHP� FRPSULVHV� WKH� �$¶V� RI� IRRG� VHFXULW\� QDPHO\�� DFFHVVLELOLW\� �HIIHFWLYH�

distribution), availability (sufficient supply), acceptability (culturally acceptable/nutritionally 
adequate), appropriateness (ecologically sustainable) and agency (enables action). 

 
Vulnerability to climate change manifests in three ways: people/population vulnerability, 
resource/infrastructure vulnerability and spatial/locational vulnerability. The co-evolving partners 
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(urbanization and climate change) place a large proportion of the population, especially the 
poor, destitute and inadequately housed people, to much higher exposure and risk in urban 
areas. As Rosenzweig et al (2011: xvi) observes:  

³FOLPDWH�FKDQJH�H[HUWV�DGGHG�VWUHVV�RQ�XUEDQ�DUHDV�WKURXJK�LQFUHDVHG�QXPEHUV�RI�KHDW�

waves threatening the health of the elderly, the infirm, and the very young; more 
frequent and intense droughts and inland floods compromising water supplies; and for 
coastal cities, enhanced sea level rise and storm surges affecting inhabitants and 
essential infrastructure, property, and ecosystems. At the same time, cities are 
responsible for no less than 40% of global greenhouse gas emissions, and given current 
demographLF�WUHQGV��WKLV�OHYHO�ZLOO�OLNHO\�RQO\�LQFUHDVH�RYHU�WLPH´�� 

The vulnerability, hazard and risk framework provides a conceptual basis to situate the 
vulnerability of the food system to climate change and its subsequent impact on agriculture and 
food production. This framework seemingly could be applied to agriculture and food production 
both in urban and rural areas.  

Vulnerability is defined as the characteristics and circumstances of a community system or 
asset that make it susceptible to the damaging effect of a hazard (UN/ISDR 2009). Vulnerability 
is a dynamic concept rather than a constant state; it is constantly in flux due to changing 
interactions between geophysical and social processes through time and space (Smith, 2013).  

Watts and Bohle  (1993), described vulnerability as an aggregate measure of human welfare 
that integrates environmental, social, economic and political exposure to a range of potential 
harmful perturbations Vulnerability is a multilayered and multidimensional social space defined 
by the determinate, political, economic and institutional capabilities of people in specific places 
at specific times.  Vulnerability arises from a complex web of economic (vulnerability as an 
entitlement problem), political (vulnerability as powerlessness) and social conditions 
(vulnerability through exploitation) (Figure 1) which vary over time and space.  

Figure 1: Dimensions of Vulnerability 
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Source: Adapted from Watts and Bohle, 1993. 

 

Vulnerability can be seen in terms of exposure, capacity and potentiality (Watts and 
Bohle,1993).  Or in terms of exposure and defencelessness (Chambers 1995:175,189) 
comprising of two sides: ³the external side of exposure to shocks, stress and risk; and the 
internal side of defencelessness, meaning a lack of means to cope without damaging loss. Loss 
can take many forms from becoming or being physically weaker, economically impoverished, 
socially dependent, humiliaWHG�RU�SV\FKRORJLFDOO\�KDUPHG´� Or in terms of exposure to risk and 
ability to cope (World Food Program 2002). Vulnerability context refers to the seasonality, 
WUHQGV��DQG�VKRFNV�WKDW�DIIHFW�SHRSOH¶V� OLYHOLKRRGV�DQG�LW� LV� WKH�UHVXOW�RI�PDQ\�IDFWRUV�VRPH�RI�

which relate to policies and institutions and a lack of assets, rather than particular trends, 
shocks or aspects of seasonality per se (Guidance Sheets, 1999, 2000).  

Thus, vulnerability can be summed up as the predisposition or susceptibility to any hazard that 
could cause harm or loss to human and/or physical and natural resources.   In regard to the 
food system in Nigeria the complex interrelated and cascading threats and effects of  Lake 
Chad Basin shrinking, Tomato Ebola, Boko Haram insurgency (conflict) and climate refugees 
among others, FRQWLQXH�WR�LPSDFW�RQ�SHRSOH¶V livelihoods and their vulnerability.  
  
In any climate change event (land degradation, pollution, flood, drought or desertification) 
people become vulnerable and food insecure. As a result there is the need to access food and 
this need hinges on entitlement. The various institutions machinery set up to ease the impact by 
providing resources sometimes  exert their power over the powerlessness of the situation and 
thereby exploiting the weak and poor who lack economic capability during this period. 
Ultimately, this increases the space of vulnerability in terms of people, property, resources and 
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infrastructures. Vulnerability seeks to capture the underlying causal processes that led to the 
actual status and which will probably influence future conditions (Lautze et al, 2003). 
Vulnerability is dynamic and describes how people move in and out of poverty and food 
insecurity (Frankenberger 2003; Brown and Gentilini, 2007). 
 
The UCCRN climate change vulnerability and risk assessment framework (Figure 2) is 
composed of three sets of indicators:  

� Climate hazards facing the city, such as more frequent and longer duration heat waves, 
greater incidence of heavy downpours, and increased and expanded coastal or riverine 
flooding; 

� Vulnerabilities GXH� WR� D� FLW\¶V� VRFLDO�� HFRQRPLF�� RU� SK\VLFDO� DWWULEXWHV� Vuch as its 
population size and density, topography, the percentage of its population in poverty, and 
the percentage of national GDP that it generates;  

� Adaptive capacity aspects, factors that relate to the ability of a city to act, such as 
availability of climate change information, resources to apply to mitigation and adaptation 
efforts, and the presence of effective institutions, governance, and change agents 

 
 
 
 
Figure 2: Urban Climate Change Vulnerability and Risk Assessment Framework. 
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Source: Mehrotra et al. (2009). 

 

Smith (2013) explains risk as: RISK= Hazard Probability x Elements at Risk x Vulnerability. 
³+D]DUG�LV�D�SRWHQWLDO�WKUHDW�WR�KXPDQV�DQG�WKHLU�ZHOIDUH�DULVLQJ�IURP�D�GDQJHURXV�SKHQRPHQRQ�

or substance that may cause loss of life, injury, property damage and other community losses or 
damage while Risk becomes the combination of the probability of a hazardous event and its 
QHJDWLYH�FRQVHTXHQFHV´��6PLWK����������� 

6PLWK� ��������� DIILUPV� WKDW� ³KXPDQ� VHQVLWLYLW\� WR� HQYLURQPHQWDO� KD]DUGV� �QDWXUDO� Rr 
technological) is determined by the physical exposure of people and their assets to potentially 
damaging events and by the degree of human vulnerability (or resilience) to such damaging 
events. Exposure and vulnerability are hazard specific in any one location, such as a river 
floodplain, but broader relationships can be displayed in a simple matrix (Figure 3). As physical 
exposure increases, human vulnerability also increases. Nigeria, with high exposures to risk 
especially in the coastal communities, find it difficult to fund hazard protection and to reduce 
exposure. 

Figure 3: A Matrix Showing Possible Combinations of Physical Exposure to Hazard and Human 
Vulnerability in Relation to Risk and Security 

 

 

 

 

 

 

 

 

 

 

 

Source: Smith (2013:9) 
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The food system in Nigeria is vulnerable to internal and external shocks presented by climate 
change. Natural and human vulnerability to the impacts of climate change are very high. 
Adaptive measures through food planning could be put in place to secure both the natural 
systems and human environment.  Reducing the exposure to risk enhances the ability of the 
population, particularly, the vulnerable groups to cope. Vulnerability and exposure to risk could 
be mitigated through effective land use planning and food planning that facilitates accessibility 
(effective distribution, availability (sufficient supply), and appropriateness (ecological 
sustainability). 

People/Population Vulnerability 

The population groups most vulnerable to climate change and food insecurity include the low-
income, poor, marginalised or indigent people in both developed and developing countries. 
Within this group are men, women, children (households, individuals), the elderly, homeless or 
inadequately housed, lone parents, disabled (physically challenged, mentally retarded), the poor 
living in food desert areas or do not have access (physical or economic) to food. These 
vulnerable groups do not have access to basic infrastructures and lack assets and do not have 
VKRFNV�WR�FOLPDWH�FKDQJH�LPSDFW��/DFN�H[SRVHV�SHRSOH¶V�YXOQHUDbility. Lack, whether physical, 
financial, health, or otherwise, is profound among low-income, poor and no-income groups. The 
SRRU¶V�UHVRXUFHV�DQG�OLYHOLKRRGV�EHFRPH�YXOQHUDEOH�WR�FOLPDWH�FKDQJH�LPSDFW�SDUWLFXODUO\�ZKHQ�

there is flood, drought or other disaster occurrences. They do not have the shocks or safety nets 
to absorb the impact of climate change. These vulnerable groups skip meals, go on compulsory 
fasting due to erratic nature of access to food, unemployment and are always at the receiving 
end of climate change impact which subsequently makes them food insecure.  

&RUUHVSRQGLQJO\�� WKH� YXOQHUDEOH� JURXSV¶� VSDWLDO� ORFDWLRQ� SUHGLVSRVHV� WKHP� WR� GLUHFW� LPSDFW�RI�

climate change devastation. Evidently in most cities in Asia, Latin America and Africa most of 
the vulnerable groups are located in slums, squatter and informal/illegal settlements, marginal 
lands, hillsides/slopes, swampland with no infrastructures and facilities. The living conditions 
expose them to the vagaries of climate change and food insecurity. With poor assets, unstable 
livelihoods, and no entitlements, the vulnerable groups experience the complete onslaught of 
climate change and food insecurity. Low-income households often lack the resources to mitigate 
damages after they occur-for instance, through healthcare, structural repair, communication, 
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food and water (Adger, 1999, 2000). In the absence of adequate recovery assistance, the poor 
RIWHQ�VDFULILFH�QXWULWLRQ��FKLOGUHQ¶V�HGXFDWLRQ�RU�DQ\�UHPDLQLQJ�DVVHWV�WR�PHHW�WKHLU�EDVLF�QHHGV�

thereby further limiting their chance of recovery and escape from poverty (UNDP, 2007). When 
WKH�SRRU¶V�YXOQHUDELOLW\�LQFUHDVHV��OLYHOLKRRGV�EHFRPH�OHVV�VHFXUHO\�VXVWDLQDEOH��VDIHW\�QHWV�DUH�

weakened, and there is little or no family support.  

  
UN-Habitat (2011) notes that poorer groups are disproportionately at risk for a variety of 
reasons such as: 

x Greater exposure to hazards (Ruth and Ibarraran, 2009); 
x Lack of risk reducing housing and infrastructure (poor quality housing, lack of drainage 

systems); 
x Less adaptive capacity (lack of income or assets that allow to move to less dangerous 

sites or more quality housing); 
x Less state provision for assistance in the event of a disaster (e.g. needed emergency 

responses and support for rebuilding or repairing homes and livelihoods; indeed, state  
action may increase exposure to hazards by limiting access to safe sites for housing) 
(Syukrizal et al, 2009); 

x Less legal and financial protection (lack of legal tenure for housing sites; lac of insurance 
and disaster-proof assets) (Bartlett et al, 2009; Hardoy and Pandiella, 2009). 

However, the vulnerability, risk and exposure of rural areas and its inhabitants to climate change 
and food security is different. Rural areas constitute the food production engine because of the 
vast land available for agriculture and food production. The components of a food system, i.e. 
production, processing, distribution, consumption and waste management are severely 
disrupted when there is drought, flooding, heat wave or rise in sea levels.  

Climate change effects place additional stress on the already stressed agricultural land and the 
vulnerable groups, particularly poor farmers, become worse off. The most profound and direct 
impacts of climate change over the next few decades will be on agriculture and food systems 
(Brown and Funk, 2008). Climate change will adversely affect food security as shown by all 
quantitative assessments (Schmidhuber and Tubiello, 2007). Climate change threatens this 
engine base and the livelihoods of many who are dependent on land for survival and 
sustenance are compromised when there is soil erosion, landslide, and/or environmental 
degradation.  

884



Olufemi, Olusola Cascading Threats of Climate Change on Food System   54th ISOCARP Congress 2018 

Resource/Infrastructure Vulnerability and Food Production 

Olaniyi et al. (2014) opined that the dearth of statistical data and non-collection environmental 
data in a systematic manner make it difficult to estimate in concrete terms the overall effect of 
climate change on agriculture and food supply, flooding and erosion, health risks diseases 
spread, water resources, wildlife, level of CO2 emission and trends in temperature increase, 
and their effects on the social and economic systems of the country. In Nigeria, Odjugo (2008) 
shows that climate change has led to a shift in crops cultivated in the northern region as well as 
reduction of arable lands.  

In Nigeria with regards to food availability, utilization, access and utilization, climate change 
affects food production, procurement, processing, distribution, consumption and waste 
management/disposal. A disruption of any of this leads to a cascading disruption of the entire 
food system. The cascading effects of climate change on food security include: Disruption in 
food production: irregular cycles of production; disrupted from the regular pattern of planting, 
harvesting; threat to national food security (local production is impacted, reliance on imports); 
global food security; Erratic food supply; Epileptic food access and availability; Increase in food 
prices; Artificial food scarcity/shortage; Market failure; Food-borne diseases  from bacterial 
growth; Poor food quality; Declining incomes; Nutritional inadequacy and deficiency; Declining 
health/wellbeing  and Increase in hunger and malnutrition. 

The negative impact of climate change erodes the assets base of many countries and 
dislocates the food system as well as the human, natural, physical, financial and political capital 
of many. The components of a food system, i.e. production, processing, distribution, 
consumption and waste management are severely disrupted when there is drought, flooding, 
heat wave or rise in sea levels. The connection between soil erosion and food production, or 
flooding and food availability and access, or extreme heat, inadequate soil moisture and crop 
yield, or the destruction of micro-organisms which helps improve soil fertility and burning are 
part of the intricate web of food production. 

Agriculture also provided gainful employment and a satisfactory livelihood to over 90 percent of 
the Nigerian population (NDHS, 2009).  Agriculture remains a major driver of economic growth 
in Nigeria. It is composed of four subsectors: arable crops (including food crops), forestry 
(including tree crops), livestock (including poultry) and fishery. Agriculture contributed 41.5 per 
cent to GDP in 2008. The sector has continued its dominance in the economy, in terms of its 
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size and contribution to the GDP. The policy thrust during the first National Implementation Plan 
(NIP) (2010-2013) was to enhance total factor productivity in the agricultural sector through the 
application and diffusion of knowledge and improvement in the technology base.  
However, the agricultural sector remains weak despite its contribution to the GDP. The 
inefficient production system is characterized by poor input; weak inter-sectoral linkages; ageing 
operators and an informal production and marketing structure and the agricultural sector 
remains strategic for national food security, employment generation, wealth creation and 
poverty reduction as over 65 per cent of the labour force is engaged in the sector (FRN, 2010).  

 

Spatial/Locational Vulnerability  

x Desertification 
Climate change has started impacting on desertification (Odjugo and Ikhuoria, 2003) and it is 
impacting negatively on plant species composition in Northeastern Nigeria (Ayuba et al., 2007). 
Desert encroachment with its associated sand dunes is depriving farmers of their agricultural 
farmlands and grazing rangelands. It has also led to uncertainties in yield predictions, implying 
that crop productivity could either increase or decrease in a changing climate. Other potential 
impacts linked to agriculture include erosion that could be exacerbated by expected increased 
intensity of rainfall and the crop growth period that is expected to be reduced in some areas 
(Campbell et al., 2014). Odjugo and Ikhuoria (2003) observe that Nigeria north of 12oN is under 
severe threat of desert encroachment and sand dunes are now common features of 
desertification in states like Yobe, Borno, Sokoto, Jigawa and Katsina. The migrating sand 
dunes have buried large expanse of arable lands, thus reducing viable agricultural lands and 
FURSV¶�SURGXFWLRQ��7KLV�KDV�SURPSWHG�PDVVLYH�HPLJUDWLRQ�DQG�UHVHWWOHPHQW�RI�SHRSOH� WR�DUHDV�

less threatened by desertification. Such emigration gives rise to social effects like loss of dignity 
and social values.  

x Rising Sea level 

Coastal settlements like Bonny, Forcados, Lagos, Port Harcourt, Warri and Calabar among 
others that are less than 10 m above the sea-level are now seriously threatened by a metre rise 
of sea-level. The sea incursion due to sea-level rise means salt-water intrusion into the fresh 
water, invasion and destruction of mangrove ecosystems, coastal wetlands and coastal 
beaches (Odjigo, 2010). Sea incursion is reducing the arable land of the coastal plains.  The 
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coastal inundation and erosion with their associated population displacement are currently 
major environmental problems in Nembe, Eket and other coastal settlements in Bayelsa, Delta, 
Cross River, Rivers, and Lagos States of Nigeria. It is estimated that a metre rise in sea level 
will displace about 14 million people from the coastal areas of Nigeria (Abu, 2007). 

x Shrinking Lake Chad 

The regional impact of Lake Chad shrinking, flooding and drought have significant impact on the 
food system and food security in Nigeria and increasing numbers of climate refugees.  

Lake Chad provides water and sustenance to around 30 million people in four neighbouring 
countries. The crisis afflicting the strife-torn Lake Chad Basin is rooted in decades of neglect, 
lack of rural development and the impact of climate change. Some 7 million people risk suffering 
from severe hunger in the Lake Chad Basin, which incorporates parts of Cameroon, Chad, 
Niger and northeastern Nigeria. 

In the latter, some 50,000 people are facing famine. Conflicts, environmental degradation and 
climate change including repeated droughts, are exacerbating the situation. Lake Chad has lost 
some 90 percent of its water mass with devastating consequences on the food security and 
livelihoods of people depending on fishing and irrigation-based agricultural activities. (FAO UN, 
2017). The Chad Basin is one of the irrigation food baskets in northern Nigeria and it serves the 
whole country. 7KH� IHGHUDO�*RYHUQPHQW¶V� HIIRUWV� DW� DXJPHQWLQJ� IRRG� SURGXFWLRQ� DW� WKH�&KDG�
Basin have also come under serious threat causing food instability from the activities of Boko 
Haram insurgents. 

Food Stability 

Food stability in Nigeria is also threatened by Boko Haram insurgency, herdsman influx, the 
shrinking of the Lake Chad Basin, Tomato Ebola and the destructive impact of the extractive 
industry sometimes causing climate induced flooding, desertification and erosion.  

Boko Haram Insurgency 

The Boko Haram insurgence, the Fulani herdsmen intrusion have contributed to the fragility of 
the food system and increased the number of food poor and food insecure people. Boko Haram 
insurgency is a threat to food security in Nigeria. Citizens cannot go to the market or access 
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food whenever and wherever they want, and farming activities are disrupted. The North Eastern 

part of Nigeria has been ravaged by Boko Haram insurgency displacing over 2 million people, 

causing hunger and poor food diets for several millions including children, women and nursing 
mothers; and killing over 17000 people since 2009.  Several hectares of land prepared for rice 
cultivation and other grains have been abandoned in Borno because of insurgency and the 
multibillion Naira irrigation project is under threat (Soriwei and Okechukwu, 2013). Vast expanse 
of arable land has been destroyed and for two season farmers have been unable to go the fields 
to plant for fear of being attacked (Soriwei and Okechukwu, 2013). 

Conflict between Boko Haram and the Nigerian Armed Forces has escalated since 2012 and is 
concentrated in the northeast and around Lake Chad in Borno State (Figure 6). The impacts of 
conflict on livelihoods, market functioning, and humanitarian response have severely limited 
access to food for both resident populations and displaced households. Acute food insecurity is 
widespread in northeast Nigeria, with the March 2016 Cadre Harmonisé estimating that more 
than 3 million people are in crisis (CH/IPC Phase 3) or worse and in need of humanitarian 
assistance. There is also visible malnutrition among adults and children, an extreme scarcity of 
food and water, very limited health facilities and a lack of functioning markets.  
 

The impact is also felt in the south west. The south western region relies on the north for food 
grains. Olufemi and Ojo (2015) notes in the South west of Nigeria the impact of the insurgency 
is being felt in Lagos and Oyo States. Prices of foodstuffs like yam, beans and onions have 
skyrocketed. The open market became a space of insurgent citizenship where pandemonium 
breaks out between ethnic traders. In May and June 2013 about 14 Yoruba traders from Bodija 
market in Ibadan (Oyo State) were killed in Borno State by Boko Haram and this led to clashes 
between Hausa and Yoruba traders at the market. Food produce worth millions of Naira were 
destroyed.  

x Herdsman Influx 

Aside from the seemingly political undertone, the influx of herdsmen (Figure 4) into urban 
communities is partly a result of decreased fodder, famine, drought and desertification caused 
by both climate change and anthropogenic factors. Many farms and farmers have been driven 
out, displaced or killed by the herdsmen who take over these farms to graze their cattle. 

Figure 4: Herdsmen in the City 
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Source: This Day Live 2018 

In 2016 a Grazing Commission Bill was set up to propose a National Grazing Bill in the light of 
the Herdsmen incursion. The Bill aims at creating specific grazing areas as well as reducing 
attacks on states and communities by suspected herdsmen. Specifically, the National Grazing 
Reserve Bill seeks to institutionalize pastoral farming seeks to establish a commission which will 
take land in any part of Nigeria for use as grazing reserve. 75% of the farming population in 
Nigeria are women and there are about 50000 ha grazing reserve. There has been opposition to 
this proposed Bill due to its impact on the Land Use Act, grazing and ranching activities. Nigeria 
KDV�DERXW����PLOOLRQ�KHFWDUHV�RI�IHUWLOH�ODQG�DQG�DJULFXOWXUH�DFFRXQWV�IRU�WZR�WKLUGV�RI�1LJHULD¶V�

employment. 

x Tomato Ebola

Tomato Ebola outbreak in 2016 led to scarcity of tomatoes. Tomatoes is used in almost every 
local dish/delicacy particularly stew and jollof rice. Its scarcity meant a lot deprivation for 
KRXVHKROGV��7KH�PRWK�µ7XWD�DEVROXWD¶�GHVWUR\HG�����RI�WRPDWR�IDUPV�LQ�.DGXQD�6WDWH��.DGXQD�

is the Tomato capital), and more than 90% of 17,000 hectares (42,000 acres) of tomato fields 
outside the northern city of Kano have been destroyed by the insect . More than 200 tomato 
farmers in the region have already suffered losses of more than 1bn naira ($5.02m) from the 
disease in Northern Nigeria (Agence France-Presse, 2016). This led the State to declare 
emergency, tomato processing factories shutting down and astronomical increase of tomatoes 
and scarcity of it as well. Tuta absoluta, which originated in South America and spread to 
Europe and Africa, quickly develops resistance to pesticides, making it difficult to contain. The 
brown moth lays eggs on tomato plants and develops into a hungry caterpillar that feeds on the 
leaves, stems and fruit. 

x Extractive industry
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Extractive activities make leads to the fragility of the ecosystems. Local droughts, relentless 
pollution, rise in temperatures, it is very clear that the continent is being cooked on carbon fires 
(Bassey, 2013:101). The exploration of oil in the Niger-Delta area has caused irreversible 
degeneration of the biodiversity and ecosystems, soil depletion and contamination as well as 
soil erosion. This is devastating for food production activities in the region and it has a 
cascading effect on the rest of the country.  For example, the National Oil Spill Detection and 
Response Agency (NOSDRA) announced 2122 oil spill incidents  were recorded between 2006 
and 2009 (Bassey, 2013). The Niger-Delta region of Nigeria is one of the most polluted places 
on earth due to physical evidence of degradation, at least 10 communities in Ogoniland have 
contaminated drinking water with high levels of hydrocarbons, with 8cm layer of refined oil 
floating on the groundwater which serves wells and a depth of 5m hydrocarbon pollution in the 
soils (UNEP, 2011). 

Food Planning: Preventing Runaway Collapse 

The Federal Government of Nigeria established the National Fadama Development Project 
which is in its third phase and the presidential initiatives on rice, cassava, maize, vegetable oil, 
tree crops, tropical fruits, livestock and fisheries; and continues to maintain the National 
Strategic Food Reserve to meet food emergencies and for the stabilisation of income to 
enhance access of Nigerians to adequate food. There should be an emphasis on sustained 
policy and strategic food planning to ensure the achievement of the Sustainable Development 
*RDO�WZR�WR�³End hunger, achieve food security and improved nutrition and promote sustainable 
agriculture´� DQG� WKH� section 2.4 indicator to ensure sustainable food production systems and 
implement resilient agricultural practices that increase productivity and production, that help 
maintain ecosystems, that strengthen capacity for adaptation to climate change, extreme 
weather, drought, flooding and other disasters and that progressively improve land and soil 
TXDOLW\´� E\� ������ ³6HFXULW\� RI� RXU� IRRG� VXSSO\� ZLOO� GLPLQLVK� XQOHVV� ZH� UHDOL]H� WKH� FHQWUDO�

LPSRUWDQFH� RI� WKH� HFRORJLFDO� IRXQGDWLRQ� RI� WKH� IRRG� V\VWHP´� �Achim Steiner, United Nations 
Under-Secretary-General, and Executive Director United Nations Environment Programme, 
UNEP, undated, p.vi). Securing the food infrastructure through food planning embedded in an 
eco-efficient approach will avert or prevent the runaway collapse or an abrupt transition to a new 
suboptimal status quo that will drive several millions to food poverty and hunger. 
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Food Planning 

Food planning, the planning and spatial distribution of edible spaces to enhance accessibility, 
availability, ecological sustainability and reduction of foodprint in a way that fosters health and 
well-being, is the overarching strategy that could be adopted to secure the ecological foundation 
of the food system. Food planning  would promote efficient and effective use of land, land use 
regulation and control; promote good environmental management practices to reduce land 
degradation, and enforcing land use laws among various land users. Physical planning could be 
effective in guiding food infrastructure, that is, what, where, when and how land is used for food 
production, procurement, processing, distribution and waste. This could be achieved by land 
use and environmental regulations to determine the spatial location of farms and edible food 
spaces without compromising future needs. 

Food Planning could be achieved in Nigeria and other regions within the global context by: 

x Recognising and linking the food system to other systems and subsystems like health,
education, culture, transportation, housing, environment, economy and the spirit
(faith).food planning with effectively foster this linkage(s) by providing adequate plans,
spatial mapping of the food system and suitability or not of land use for agriculture and
food production.

x Reducing Ecological footprint: Integration of the Green and Brown agendas. The Green
and Brown Agenda emphasises reducing the ecological footprint and ensuring that the
ecosystems are not degraded by climate change or human endeavours. The eight
trends of the Green and Brown agendas (UN-Habitat, 2009) which focuses on:
developing renewable energy, striving for carbon-neutral cities, developing distributed
power and water systems, increasing photosynthetic spaces as part of green
infrastructure, improving eco-efficiency, increasing a sense of place, developing
sustainable transport and developing slum free communities have significant relationship
with food security and planning values. Both Agendas emphasise maintaining ecological
health and sustaining the bioregional ecosystems on the long-term for future
generations. Physical planning promotes the same core values of environmental
management and sustainability in an equitable and efficient way. Embedding physical
planning within the green and brown agendas helps to secure an ecological foundation
IRU�1LJHULD¶V�IRRd system.
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x Promoting eco-efficient communities: an integration of the natural, human and planning 
values would provide a secure foundation for an eco-efficient food system in Nigeria. 
Also by reducing, recycling and reusing food waste, communities can begin to be more 
eco-efficient. Adapting the cradle to cradle concept (developed by McDonaugh and 
Braungart, 2002) in Nigeria where resources and wastes can be shared like an 
ecosystem is a germane to an eco-efficient food system. This can be achieved through: 

o Food Infrastructure: Promotion of Green food infrastructure and Green Planning 
(eco-friendly planning), renewable energy, local food and fibre, and biofuels. 
There has been a positive trend in planning in the direction of an expanded 
QRWLRQ� RI� XUEDQ� LQIUDVWUXFWXUH� WKDW� LQFOXGHV� WKH� LGHD� RI� µJUHHQ� LQIUDVWUXFWXUH¶�

based on photosynthetic processes. Green infrastructure refers to the many 
green and ecological features and systems, from wetlands, to urban forests, 
which provide a host of benefits to cities and urban residents-clean water, storm 
water collection and management, climate moderation and cleansing of urban air 
among others. Growing energy and providing food and materials locally is 
becoming part of urban infrastructure development. The use of photosynthetic 
processes in cities reduces their ecological impact by replacing fossil fuels and 
can bring substantial ecological benefits through emphasis on natural systems 
(UN-Habitat, 2009:119).  

o Food Governance: Encouraging Participatory food governance and collaboration.  
Planners should take the leadership role  in fostering authentic dialogue, 
collaboration and interdependence within and among various role-players 
(Agriculturists, Local Governments, Research Institutes, Universities and other 
relevant institutions and professionals), stakeholders (private sector, small scale 
business owners, informal sector), and the civic society, Community Based and 
Faith-based organizations. Public-Private governance which encourages 
voluntary, private and mobilization could be a step in the right direction to 
securing the ecological base of the food system in Nigeria. 

o Food sovereignty is the principle that people have the right to define their own 
food and agriculture system (Food and Water Watch, 2009:42). Food sovereignty 
LV� WKH� SHRSOH¶V� ULJKW� WR� GHILQH� WKHLU� RZQ� SROLFLHV� DQG� VWUDWHJLHV� IRU� VXVWDLQDEOH�

production, distribution and consumption of food that guarantee the right to food 
for the entire population (World Forum on Food Sovereignty, 2001). Food 
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6RYHUHLJQW\� LV� WKH� SHRSOH¶V� ULJKW� WR� YRLFH� WKHLU� RSLQLRQ� RQ� IRRG� LVVXHV� DQG�

decisions, from farm to table (production to consumption) (Olufemi, 2013). 

Conclusion 

The importance of the ecological foundation of the food system for the local, national and global 
economy requires adequate and sustainable protection, otherwise, it will continue to diminish 
right in front of our eyes and the food security of generations to come will be threatened. 
Building a sustainable food system in Nigeria and elsewhere is a means to secure the 
ecological foundation of food security (UNEP, undated). Sustainable food systems, as part of a 
new Green Economy, provides an alternative to current food systems and can help secure the 
ecological foundation of agriculture and fisheries. Sustainable food systems enable the 
production of sufficient, nutritious food, while conserving the resources that the food system 
depends on and lowering its environmental impacts (UN-Habitat, 2009). Food planning secures 
current and future land use, food supply capacity and production,  

Planning to secure the ecological foundation of the food system must focus on land use, land 
use regulation, reduce sprawl and encroachment of the agricultural lands, environmental 
management, governance, promoting green infrastructure and green planning (more trees, 
vegetation and greenery), and campaign to  reduce ecological footprint and foodprint. These 
can be achieved by good and participatory governance (not representative governance) and 
effective leadership, appropriate financing to minimise waste and corruption, discipline on the 
part of all citizens (green mindset and integral ecology), political will, education and awareness, 
sustainable participation, collaboration and authentic dialogue at every level from household to 
highest level of government and effectively engaging cooperatives and associational life groups 
such as youth, town unions etc.,  through mutual cooperation and authentic dialogue.  
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Shymkent City 

Pomazan, Roman; Khvan, Alexander; Ostapenko, Pavlo, KYIV, Ukrain 

ABSTRACT: 

Shymkent is the fastest growing city of Kazakhstan, that has large amount of urban issues to be 
solved. 
Shymkent City was envisioned as the key urban driver of the most young-populated megalopolis 
of Shymkent. This new neighborhood is going to represent new comfortable urban environment, 
that should became the specimen for urban transformations of Shymkent in the future. 
The whole concept of Shymkent City built on eleven qualitative criteria of urban environment: 
human scale, regulation of building height, differentiated transportation, comfort public spaces, mix 
use, open city structure, compact city, diverse architecture, city anchors, BIM standards and green 
building. Key developed strategies of Shymkent city envelop quarters, landscape, transport, public 
spaces, creative indutries, education and business, smart city and stakeholders. 
Key urban issues of Shymkent are transportation, education and arid climate. All these issues 
worked out in Shymkent City. Bioclimatic architecture encircled basic solutions for arid South 
Kazakhstan climate. Education facilities and business incubators resolved the challenge of large 
generation of schoolchildren and self-employed young entrepreneurs. Tram and Bus Rapid Transit 
made circlulation through the city fast and comfortable. 
Urbanization traditions of Middle Asia has not been left aside. Urban structure of Shymkent City 
based on the grid of quarters, those resemble traditional "makhallya" - perimeter-build-up 
courtyards, that compose the whole pattern of the city. 
Design of Shumkent was performed by mixed team of Ukrainian and Kazakh professionals in the 
beginning of 2018. Later it was adopted by local authorities and started implemented. Albeit some 
challenges, we consider Shymkent as a key finance and cultural city of Middle Asia in closest future. 
And Shymkent City is going to became the kick off for this urban transition. 
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Past knowledge and new strategies: Are Iranian cities ready for climate 
change? 

Renault, Pierre, PARIS, France 

 
ABSTRACT: 

Iran is known to have sheltered the first cities of the world, using several technics of construction 
to adapt as well as possible to the hot and semi-arid climate which is covering the vast majority of 
its territory. The Qanats, a three thousand-year-old irrigation system were used for drinking water 
supply as well as irrigation of agricultural lands or lush and shady gardens. The underground 
drainage system takes source on the foothills aquifer of the numerous mountain of Iran. The Bad-
gir, (wind tower), is a system creating cycles of fresh air inside the houses, playing with the pressure 
balance and the humidity rate. In Yazd, some of wind towers were even connected to the Qanats 
to increase the freshness effect when the air is in contact with the water. 

The management of air, water and sun/shadow and technics such as Qanats or Bad-gir have 
however gradually disappeared, replaced by more modern technics but certainly less ecological or 
economic. 

It seems interesting to confront the neglect of those localized technical tools to a more global 
reflection on the urban issues of climate change, particularly through the question of urban heat 
islands. 

In Tehran, the urban dynamic is currently more spreading than the rehabilitation of old 
neighborhoods. The north of the city is denser and new cities appear while the old buildings fall 
into ruin. Human activities (the presence of the Grand Bazaar) and the hyper-motorization of society 
(private cars, cheap oil ...) contribute to change the form of the city. In addition to these issues, 
many Qanats have been closed (construction of the Metro, foundation of high-rise buildings) and, 
in the 1970s, most of the mountain streams that used to pass through the heart of the city were 
deviated from the city, for security reasons related to flash-floods. All those phenomena giving rise 
WR�D�UHDO�³GU\LQJ�RXW´�RI�WKH�ROG�FLW\�FHQWHU 

As part of the city's river renovation program, the municipality's services are currently conducting a 
series of technical studies on all the city's rivers with 5 main goals: Security, Ecological 
environment, Relation with citizen, Water quality and quantity, Urban renovation. 

There is no doubt about the relevance of the water return in the city through the questions of urban 
renovations, notably to remedy the question of the islands of heat: refreshment, creation of 
landscape and shaded environment, and for inhabitants, back to the pleasure of contact with water. 

The return of water to the city is proposed through the river renovation program, which certainly 
deserves to be conducted as part of a broader reflection, a vision that takes into account the urban 
dynamics at the metropolitan scale. How to integrate the city within its geographical Hinterland and 
how to take into account the large landscapes as green or Blue corridors? 

Otherwise, it appears that a number of technical solutions are known: Retention of rainwater, Water 
Sensitive urban design... If so, how to promote and implement them? How to consider the urgency 
of the climate issue on urban planning documents? 

It appears that the climate subject is beyond us, by its temporality and by its universality. But it also 
appears that many solutions exist before our eyes. Could Iran, through its ancient technics of air, 
water and sun/shadow management, become a hotbed of knowledge and practice for cities and 
constructions adapted to the arid climate? 
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Substitute industries and economic change as a chance for cities 

to become more sustainable   
$�&DVH�6WXG\�H[DPLQDWLRQ�RI�WKH�&LW\�RI�9|ONOLQJHQ��*HUPDQ\�

�
-DNRE�6&+$&.0$5��7HFKQLVFKH�8QLYHUVLWlW�.DLVHUVODXWHUQ��*HUPDQ\�

�
�
Introduction 
*OREDOL]DWLRQ�FDXVHV�DQ�RQJRLQJ�SURFHVV�RI�VWUXFWXUDO�HFRQRPLF�WUDQVIRUPDWLRQV�RQ�ORFDO�DQG�
UHJLRQDO� OHYHO� DQG� WKH� UHORFDWLRQ� RI� LQGXVWU\� FKDQJHV� WKH� HFRQRPLF� EDVLV� RI� D� ORW� RI� FLWLHV�
ZRUOGZLGH�� 0DQ\� RI� WKHVH� FLWLHV� DOVR� KDYH� WR� IDFH� ORQJ�WHUP� HFRQRPLF� DQG� GHPRJUDSKLF�
FKDOOHQJHV��7KH�LPSDFW�RQ�FLWLHV�DQG�FLWL]HQV�SRVH�ELJ�FKDOOHQJHV�RQ�WRGD\¶V�XUEDQ�SODQQLQJ�
�3DOODJVW� ������� &LWLHV� VWUXJJOH� WR� UHLQYHQW� WKHPVHOYHV� EDVHG� RQ� QHZ� HFRQRPLF� SULQFLSOHV�
�H�J�� VXVWDLQDELOLW\�� DQG� QHZ� VXEVWLWXWH� LQGXVWULHV�� 6XEVWLWXWH� LQGXVWULHV� DUH� GHILQHG� DV� D�
SULPDU\� UHSODFHPHQW� RI� MREV� DV� ZHOO� DV� D� VWUDWHJ\� IRU� WKH� JHQHUDO� UHYLWDOL]DWLRQ� RU�
UHVWUXFWXULQJ� RI� WKH� ORFDO� HFRQRP\�� 7KH� WHUP� ³VXEVWLWXWH� LQGXVWULHV´� GRHV� QRW� JLYH� DQ\�
FRQFUHWH�SRLQWHUV�WR�D�VSHFLILF�LQGXVWU\�RU�VHFWRU��3DOODJVW���������
�
+RZHYHU��LQ�PDQ\�FLWLHV�DURXQG�WKH�ZRUOG��WKH�VKDUH�RI�WKH�WKUHH�HFRQRPLF�VHFWRUV�FKDQJHG�
LQ�WKH�ODVW�GHFDGHV��IURP�WKH�VHFRQGDU\�WR�WKH�WHUWLDU\�VHFWRU�OHDYLQJ�PDQ\�ROG�LQGXVWULDO�DQG�
FRPPHUFLDO�EURZQILHOG�VLWHV� LQ�XUEDQ�FRUHV��)XUWKHUPRUH��PDQ\�FLWL]HQV�KDYH� ORVW� WKHLU� MREV�
DQG� FRXOG� QRW� HDVLO\� EH� UH�HPSOR\HG� LQ� WKH� WHUWLDU\� VHFWRU� GXH� WR� GLIIHUHQW� TXDOLILFDWLRQV�
QHHGHG� ,Q� WKH� PHDQWLPH�� JOREDOL]DWLRQ� FDXVHV� QRW� RQO\� HFRQRPLF� EXW� DOVR� HQYLURQPHQWDO�
SUREOHPV�E\�ULVLQJ�FDUJR�WUDGH�DQG�UHORFDWLRQ�RI�HFRQRPLF�EUDQFKHV�RYHUVHDV�GXH�WR� ORZHU�
SURGXFWLRQ�FRVWV��(OOULFK��1HXKDXV��������7KLV�FUHDWHV�LQFUHDVHG�&2��HPLVVLRQV��SDUWLFXODUO\�
EHFDXVH�RI�ORQJHU�WUDQVSRUW�GLVWDQFHV��,Q�WLPHV�RI�FOLPDWH�FKDQJH�DQG�DQ�DOWHUDWLRQ�WR�D�PRUH�
VXVWDLQDEOH�EDVHG�HFRQRP\��WKLV�PDWWHU�LV�LQ�QHHG�WR�EH�UHWKRXJKW�DQG�DQDO\VHG��/RQJ�WHUP�
GHPRJUDSKLF� FKDQJHV� �H�J�� DJLQJ� VRFLHW\� 	� PLJUDWLRQ�� LQ� FRPELQDWLRQ� ZLWK� HFRQRPLF�
FKDQJHV�UHVXOW�LQ�D�VRFLDO�DVSHFW�WKDW�DOVR�QHHGV�WR�EH�LQFOXGHG�ZKHQ�DLPLQJ�DW�VXVWDLQDEOH�
IXWXUH�GHYHORSPHQW��3XIp��������8UEDQ�SODQQLQJ�FDQ�SOD\� LWV�FKDUH� WR�FRQWULEXWH� WR�D�PRUH�
VXVWDLQDEOH�XUEDQ�HQYLURQPHQW�DQG�GHYHORS�DSSURDFKHV�DQG�WRROV�WRZDUGV�PRUH�VXVWDLQDEOH�
VROXWLRQV��8UEDQ�SODQQLQJ�FDQ�SURYLGH�QHFHVVDU\�IUDPHZRUNV�DQG�WHVW�ILHOGV�E\�FRRSHUDWLQJ�
ZLWK� WKH� FLW\� LQ� SURPRWLRQ� RI� HFRQRPLF� GHYHORSPHQW�� 1HZ� VXEVWLWXWH� LQGXVWULHV�� VXFK� DV�
FRPPHUFLDO�XUEDQ�IDUPLQJ��FDQ�EH�DWWUDFWHG�WR�SURYLGH�VXVWDLQDEOH�QHZ�IXWXUH�RULHQWHG�MREV��
�
7KH�FDVH�VWXG\�RI�WKH�&LW\�RI�9|ONOLQJHQ�ZDV�VHOHFWHG�WR�EH�RQ�GLVSOD\�LQ�WKLV�SDSHU�EDVHG�RQ�
LWV�SDWK�RI�HFRQRPLF� WUDQVLWLRQ��)URP�D�PLQLQJ�DQG�PDQXIDFWXULQJ� WRZQ� WR�RWKHU�VRPHZKDW�
PRUH� LQQRYDWLYH�HFRQRPLF�EUDQFKHV�RI� WKH�JUHHQ�HFRQRP\�DQG�VSHFLILFDOO\� XUEDQ� IDUPLQJ��
7KH�UHVHDUFK�SUHVHQWHG�KHUH�LV�DPDOJDPDWLQJ�VHOHFW�UHVXOWV�RI�WKH�DXWKRUV�PDVWHU�WKHVLV�DV�
ZHOO� DV� WKH� 7HFKQLVFKH� 8QLYHUVLWlW� .DLVHUVODXWHUQ¶V�*,$*(0� �*UHHQ� ,QQRYDWLRQ� $UHDV� LQ�
5HYLWDOL]LQJ�*HUPDQ�DQG�0H[LFDQ�&LWLHV��SURMHFW��IXQGHG�E\�WKH�*HUPDQ�)HGHUDO�0LQLVWU\�IRU�
(GXFDWLRQ� DQG� 6FLHQFH� �%0%)��� 7KH� SURMHFW� DV� ZHOO� DV� WKH� WKHVLV�DSSOLHG� FDVH� VWXG\�
UHVHDUFK� DV� D� PHWKRGRORJLFDO� DSSURDFK�� LQYROYLQJ� OLWHUDWXUH� DQDO\VLV�� GDWD� DQDO\VLV�� DQG�
VHPL�VWUXFWXUHG� LQWHUYLHZV�ZLWK�VWDNHKROGHUV� IURP�WKH�FDVH�VWXG\�FLW\��3UHOLPLQDU\� UHVHDUFK�
UHVXOWV�ZHUH� WKHQ�YDOLGDWHG� LQ� WKH� IUDPH�RI� WZR�ZRUNVKRSV� LQ� WKH�\HDU������DQG������ZLWK�
H[SHUWV�IURP�WKH�UHVSHFWLYH�FLWLHV���
�

901



6FKDFNPDU��-DNRE� Sustainability through Substitute Industries ��WK�,62&$53�&RQJUHVV�
������

�
�

1. The cause and effects of economic change and shrinkage in cities 
 
7KH� FDXVHV� WKDW� FDQ� OHDG� WR� DQ� HFRQRPLF� FKDQJH�DQG� VKULQNDJH� RI� D� FLW\� LQFOXGH� YDULRXV�
DVSHFWV�� &KDUDFWHULVWLFV� DUH� WKH� IROORZLQJ� LQGLFDWRUV� DV� FDXVHV� RI� XUEDQ� VKULQNDJH� DQG�
HFRQRPLF�FKDQJH��
�

�� 'RZQZDUGV�VSLUDO�WKURXJK�JOREDO�HFRQRPLF�DQG�VRFLDO�VKLIWV��
�� 'HLQGXVWULDOLVDWLRQ�RI�WUDGLWLRQDO�ORFDWLRQV�LQ�ZHVWHUQ�HFRQRPLHV�
�� 7KH�GHFOLQH�RI�D�FLW\�GHILQLQJ�HFRQRPLF�VHFWRU�RU�VHYHUDO�DUHDV��
�� 2XWIORZ�RI�WKH�SRSXODWLRQ�RI�LQQHU�FLWLHV��VXEXUEDQL]DWLRQ�DQG�ORQJ�GLVWDQFH�PLJUDWLRQ��
�� $� VSHFLDO� FRQFHUQ� LQ� PRQRVWUXFWXUHG� VSDFHV� �+HQFNHO� ������ /LHEPDQQ� DQG� .�KQ�

��������
�

7KHUH�DUH�DOVR�RWKHU�UHDVRQV�IRU� WKH�DOUHDG\�GHVFULEHG��PRVWO\�HFRQRPLF�SKHQRPHQD��WKDW�
DUH�GHULYHG�IURP�GLIIHUHQW�SROLWLFDO�DQG�HFRQRPLF�V\VWHPV�LQ�ZHVW�DQG�HDVW�*HUPDQ\���DV�ZHOO�
DV� WKH� VSDWLDO� UHORFDWLRQ� RI� HQWLUH� LQGXVWULHV� DQG� WKH� DVVRFLDWHG� MRE� ORVVHV�� 7KH� JHQHUDO�
GLIIHUHQFH� LV� RQ� GLVSOD\� ZLWKLQ� *HUPDQ\� EHWZHHQ� WKH� ROG�PLQLQJ� DQG� LQGXVWULDO� UHJLRQV� LQ�
:HVW� *HUPDQ\� DQG� WKH� GHLQGXVWULDOL]HG� UHJLRQV� LQ� WKH� HDVWHUQ� SDUW� RI� WKH� FRXQWU\�� ,Q� WKH�
(DVW�� VWUXFWXUDO� FKDQJH�ZDV� SUHYHQWHG� GXH� WR� WKH� SROLWLFDO� V\VWHP� XQWLO� UHXQLILFDWLRQ�� $V� D�
UHVXOW��WKH�SURFHVV�RI�VWUXFWXUDO�FKDQJH�DQG�WKH�DVVRFLDWHG�XUEDQ�VKULQNDJH�FDPH�VXGGHQO\�
DQG�WR�XQSUHGLFWDEOH�VHYHULW\��,Q�WKH�:HVW��KRZHYHU��LW�ZDV�DQG�LV�D�VORZ�SURFHVV��(OOULFK�DQG�
1HXKDXV�������*ORFN�������S������
�
7KH�QDWXUDO�SRSXODWLRQ�GHYHORSPHQW�LQ�*HUPDQ\�LV�QHJDWLYH�LQ�WHUPV�RI�WKH�QDWXUDO�ELUWK�UDWH�
VLQFH�������,Q�DGGLWLRQ��WKHUH�LV�D�VKLIW�LQ�WKH�DYHUDJH�DJH�DQG�ULVLQJ�OLIH�H[SHFWDQF\��7KLV�VR�
FDOOHG�DJLQJ�RI�WKH�SRSXODWLRQ�LV�WKH�UHVXOW�RI�WKH�RXWPLJUDWLRQ�RI�PRVWO\�\RXQJ��TXDOLILHG�DQG�
HPSOR\PHQW�RULHQWHG�FLWL]HQV�IURP�HDVWHUQ�*HUPDQ\�WR�ZHVWHUQ�*HUPDQ\�DV�ZHOO�DV�IURP�ROG�
LQGXVWULDO� FHQWUHV� �HIIHFWHG� E\� HFRQRPLF� VWUXFWXUDO� FKDQJHV�� WR� FLWLHV� ZLWK� PRUH� PRGHUQ�
RULHQWHG�HFRQRPLHV�DQG�HPSOR\PHQW�RSSRUWXQLWLHV��)XUWKHUPRUH��WKH�PLJUDWLRQ�IURP�UXUDO�WR�
XUEDQ�DUHDV�IRU�WKH�VDPH�UHDVRQ�FDQ�LQIOXHQFH�SRSXODWLRQ�GHYHORSPHQWV��
7KXV��LW�FDQ�EH�FRQFOXGHG�WKDW�WKH�GHPRJUDSK\�FKDQJHV�E\�LWV�QHJDWLYH�ELUWK�UDWHV�DQG�GXH�
WR� SRSXODWLRQ� PLJUDWLRQ� LQ� WKH� DEVHQFH� RI� SURVSHFWV� RQ� WKH� ODERXU� PDUNHW� DQG� ODFN� RI�
HGXFDWLRQ� RSSRUWXQLWLHV� �6SLHJHO� 2QOLQH� ������ 'HXWVFKH� $NDGHPLH� I�U� 6WlGWHEDX� XQG�
/DQGHVSODQXQJ�������S��II���
$W� WKH� PRPHQW�� *HUPDQ\� LV� H[SHULHQFLQJ� SRVLWLYH� SRSXODWLRQ� JURZWK� RQ� DYHUDJH�� 7KLV� LV�
PDLQO\� EDVHG� RQ� LPPLJUDWLRQ� IURP�HFRQRPLFDOO\�ZHDN�(XURSHDQ� FRXQWULHV� DQG�RQ� UHIXJHH�
PRYHPHQWV� IURP� WKH�FULVLV�DUHDV�RI� WKH�0LGGOH�(DVW� DQG�$IULFD�VLQFH� WKH�VXPPHU�RI������
�%UHXHU���������
�
$�UHVXOW�RI�HFRQRPLF�GHFOLQH� LQ�WKH�ROG�PLQLQJ�DQG�VWHHO� LQGXVWULHV� LV�D�ZHDNHQHG�ORFDO�DQG�
UHJLRQDO�HFRQRPLF�EDVH��7KH�GHFOLQLQJ�HFRQRPLF�VLWXDWLRQ�LV�FKDUDFWHUL]HG�E\�D�ORZHU�VXSSO\�
RI�MREV�IRU�WKH�FLWL]HQV��ZKLFK�LQ�WXUQ�FDQ�OHDG�WR�DQ�LQFUHDVHG�RXWPLJUDWLRQ�RI�\RXQJ�DQG�ZHOO�
HGXFDWHG�SHRSOH�DV�ZHOO�DV�WR�D�GUDVWLF�ODERU�VKRUWDJH�LQ�WKH�ORQJ�WHUP��,QVWLWXWH�IRU�5HJLRQDO�
DQG�8UEDQ�'HYHORSPHQW�5HVHDUFK�DQG�&RQVWUXFWLRQ�RI�WKH�6WDWH�RI�1RUWK�5KLQH�:HVWSKDOLD�
�,/6�15:��������6�$�����
�
7KH� VSDWLDO� FRQVHTXHQFHV� RI� VWUXFWXUDO� FKDQJH� LQFOXGH� DPRQJ� RWKHU� WKLQJV� DUH� LQQHU�FLW\�
YDFDQFLHV� DQG� WKH� XUEDQ� VSUDZO� RU� VXEXUEDQL]DWLRQ� RI� WKH� XUEDQ� SHULSKHULHV� �VR� FDOOHG�
GRXJKQXW�HIIHFW���+LJKHU�LQFRPH�IDPLOLHV�ORRNLQJ�IRU�D�VLQJOH�IDPLO\�KRPH�LQ�WKH�FRXQWU\VLGH�
PDLQO\� SUDFWLFH� WKLV�� 2WKHU� HIIHFWV� FDQ� EH� WKH� ³SHUIRUDWHG� FLW\´�� ,W� LQGLFDWHV� YLVLEOH�
XQVWUXFWXUHG�VKULQNLQJ�ZLWKLQ�WKH�FLW\��UHVXOWLQJ�LQ�XUEDQ�EURZQILHOGV�RU�DEDQGRQHG�EXLOGLQJV�
HYHU\ZKHUH�LQ�WKH�FLW\��*ORFN���������
:LWK�WKH�ORVV�RI� MREV��D�VSLUDO�RI�VHOI�DFFHOHUDWLQJ�GHFOLQH�FDQ�EHJLQ��UHVXOWLQJ� LQ�VRPHWLPHV�
H[LVWHQWLDO�WKUHDWHQLQJ� FRQVHTXHQFHV� �IRU� WKH�PXQLFLSDOLWLHV��� 7KH�TXHVWLRQ� DULVHV��&DQ� WKH�
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VKULQNDJH�RI�D�FLW\�EH�DEVRUEHG��PLWLJDWHG�RU�SUHYHQWHG� LI�HQRXJK�DOWHUQDWLYH��QHZ� MREV�DUH�
EHLQJ�FUHDWHG"��

7KH� DQVZHU� FRXOG� EH� WKH� IRUPDWLRQ� DQG� ORFDWLRQ� RI� QHZ� FOXVWHUV�� 0DQ\� PXQLFLSDOLWLHV� RU�
UHJLRQV�KDYH�WKHLU�RZQ�FOXVWHU�FRQFHSWV�IRU�WKLV�SXUSRVH�DQG�WU\�WR�ORFDWH�DQG�SURPRWH�WKHP�
LQ� D� WDUJHWHG� PDQQHU�� ,Q� GRLQJ� VR�� WKH� IRFXV� LV� SULPDULO\� RQ� WKH� QHZ� HFRQRP\�� H�J��
LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\� FRPSDQLHV� RU� WKH� JUHHQ� HFRQRP\�� %XW�
GHYHORSPHQWV�LQ�WKH�ORJLVWLFV�LQGXVWU\�DOVR�SOD\�D�PDMRU�UROH��$Q�DUHD�GRPLQDWLQJ�KHUH�LV��IRU�
H[DPSOH�� WKH� LQFUHDVH� RI� ORJLVWLFV� FHQWHUV�� ERWK� LQ� WKHLU� QXPEHU� DQG� LQ� WKH� FODLPHG� DUHD�
�+HQFNHO� ������ +DDV� ����D��� 7KH� PRVW� ZHOO�NQRZQ� W\SHV� RI� substitute industries� LQ�
*HUPDQ\�DUH� LQGXVWULHV�RU�VHUYLFHV� WKDW�DUH�FUHGLWHG�ZLWK�D�FHUWDLQ� LQQRYDWLYH�RU�HFRQRPLF�
SRZHU�� 7KH� IROORZLQJ� W\SRORJLHV� DUH� WKH� PRVW� FRPPRQ� H[DPSOHV�� Culture and cultural 
industries DUH� EHFRPLQJ� LQFUHDVLQJO\� LPSRUWDQW� IRU� *HUPDQ� XUEDQ� GHYHORSPHQW� SROLF\�� ,W�
SOD\V� D� VSHFLDO� UROH� LQ� WKH� �UHQDLVVDQFH� RI� WKH� FLWLHV��� VLQFH� SHRSOH� OLYH�� SURGXFH� DQG�
FRQVXPH� FXOWXUH� WKURXJKRXW� HYHU\� GD\�� 7KXV�� FXOWXUH� LV� FRQVWDQWO\� FKDQJLQJ�� LW� FDQQRW� EH�
DVVXPHG� WKDW� WKH� VDPH� NLQG� RI� SURMHFW� RU� LQLWLDWLYH� ZLOO� ZRUN� HYHU\ZKHUH� �'HQJOHU� ������
)ORULGD� ������� 7KH� VXEVWLWXWH� LQGXVW\� RI� education and medicine� KDYH� DOZD\V� EHHQ�
LPSRUWDQW�DVSHFWV�IRU�FLWL]HQV��,Q�WKH�IXWXUH��ZLWK�LQFUHDVLQJ�JOREDO�FRPSHWLWLRQ�IRU�HGXFDWLRQ�
DQG� UHVHDUFK� UHVRXUFHV�� ZLWK� WKH� DJLQJ� RI� VRFLHW\�� DQG� ZLWK� PHGLFDO� DGYDQFHV�� WKLV�
LPSRUWDQFH�ZLOO� LQFUHDVH�HYHQ�IXUWKHU��6FKREHU�������S����3HXOLQJ��������7KH�SURGXFWLRQ�RI�
JRRGV� DQG� VHUYLFHV� DURXQG�High-tech and IT� ZLOO� FRQWLQXH� WR� EH� XQDEDWHG� LQ� WKH� FRPLQJ�
GHFDGHV�� 7KH� GHYHORSPHQWV� DUH� KDSSHQLQJ� DFURVV� DOO� VHFWRUV� RI� WKH� HFRQRP\� DQG� DUH�
FKDUDFWHUL]HG�E\�D�JUHDW�G\QDPLVP�RI�LQQRYDWLRQ��7KHUHIRUH��WKH�SURPRWLRQ�DQG�VHWWOHPHQW�RI�
FRPSDQLHV�DQG�LQVWLWXWHV�RI�WKLV�HFRQRPLF�EUDQFK�LV�FRQVLGHUHG�WR�EH�SDUWLFXODUO\�IXWXUH�SURRI�
DQG�LV�YHU\�SRSXODU�ZLWK�PXQLFLSDOLWLHV��%XQGHVPLQLVWHULXP�I�U�%LOGXQJ�XQG�)RUVFKXQJ��������
Festivalization�LV�D�QHZ�LQIRUPDO�XUEDQ�GHYHORSPHQW�LQVWUXPHQW�WKDW�HPHUJHG�LQ�WKH�����V��
7KH�WHUP�UHIHUV�WR�SXEOLF�HYHQWV�WKDW�KDYH�DQ�LQIOXHQFH�RQ�WKH�FLW\��SODQQLQJ���7KHVH�LQFOXGH��
IRU� H[DPSOH��PDMRU� VSRUWLQJ�HYHQWV� VXFK�DV�2O\PSLF�*DPHV�RU� IRRWEDOO� FKDPSLRQVKLSV�� DV�
ZHOO� DV� RWKHU� FXOWXUDO� HYHQWV� VXFK� DV� FLW\� IHVWLYDOV� RU� SHUIRUPDQFH� VKRZV� OLNH� ZRUOG�
H[KLELWLRQV�RU�IDLUV��+lX�HUPDQQ�DQG�6LHEHO�������S���II���  

7KLV� GHYHORSPHQW� DOVR� LQFOXGHV� WKH� GHYHORSPHQW� RI� WHUWLDU\� LQVWLWXWLRQV� �LQFOXGLQJ� VHUYLFH��
UHVHDUFK� DQG� HGXFDWLRQ� FHQWHUV�� ZLWKLQ� WKH� FLW\� FHQWHUV�� 7KHVH� DUH� FDOOHG� QHZ� IRUPV� RI�
XUEDQL]DWLRQ��2WKHU�DVSHFWV� LQFOXGH� WKH� UHGLVFRYHU\�RI� ROG�PHDQV�RI� WUDQVSRUW� VXFK�DV� WKH�
UDLO�ERXQG� LQIUDVWUXFWXUH��%XW� DLUSRUWV�DUH�DOVR� LQFUHDVLQJO\� VHHQ�DV�DQ� LPSRUWDQW�PHDQV�RI�
PRUH�XUEDQ�DQG�UHJLRQDO�GHYHORSPHQW��+HUH�� WKH� LQIOXHQFH�RI� WKH� ORJLVWLFV� LQGXVWU\�DQG� WKH�
LQFUHDVHG�PRELOLW\�EHKDYLRU�EHFRPH�YLVLEOH��7KH\�FRXQW�DV�D�SRVLWLYH�ORFDWLRQ�IDFWRU�DQG�DUH�
UHJDUGHG�DV�WKH�NH\�WR�HFRQRPLF��UH���DVFHQVLRQ��+HQFNHO���������

&UHDWLQJ� DQG� ORFDWLQJ� QHZ� DQG� DOWHUQDWLYH� MREV� IRU� ZRUNHUV� ZKR� KDYH� ORVW� WKHLU� MREV� DV� D�
UHVXOW�RI�VWUXFWXUDO�FKDQJH�LV�D�WHGLRXV�DQG�FRPSOH[�WDVN��3HXOLQJ��������7KH�NH\�WR�VXFFHVV�
VHHPV�WR�EH�WKH�FUHDWLRQ�RI�D�UHSODFHPHQW�RU�VXEVWLWXWH�LQGXVWU\�IRU�WKH�PXQLFLSDOLW\�DQG�LWV�
HPSOR\HHV�� 7KH� HIIHFWV� DQG� FRQVHTXHQFHV� RI� FLW\� VKULQNDJH� SDUWLFXODUO\� HIIHFW� XUEDQ�
SODQQLQJ�DQG�PXQLFLSDO�DUHDV��$W�WKH�VDPH�WLPH��WKH�TXHVWLRQ�DOZD\V�DULVHV�DV�WR�ZKHWKHU�LW�
LV� SRVVLEOH� WR� FRXQWHUDFW� WKHVH� GHYHORSPHQWV� E\�PHDQV� RI� D� FLW\�SODQQLQJ� LQVWUXPHQW�� IRU�
H[DPSOH� ZLWK� WKH� HVWDEOLVKPHQW� RI� QHZ� FRPSDQLHV� DQG� WKH� DVVRFLDWHG� QHZ� MREV�� 8UEDQ�
SODQQLQJ�QHHGV�WR�SURYLGH�D�QHZ�IUDPHZRUN� IRU� WKH�DIIHFWHG�FLWLHV� WR�PDNH� WKLV�UHLQYHQWLRQ�
SRVVLEOH��

2. Substitute industries and the tool¶s revitalizing role

6XEVWLWXWH�LQGXVWULHV�FDQ�EH�HFRQRPLFDOO\��HFRORJLFDOO\�DQG�VRFLDOO\�SURILWDEOH�IRU�D�FLW\�LI� WKH�
FKRLFH�RQ�ÄWKH�ULJKW³�LQGXVWU\�DQG�VROXWLRQ�IRU�WKH�FLW\�LV�PDGH��$OVR��WKH�TXHVWLRQ�DULVHV�³&DQ�
VXEVWLWXWH� LQGXVWULHV� JHQHUDWH� RU� DW� OHDVW� VWDELOL]H� JURZWK� LQ� D� VKULQNLQJ� FLW\�� VWRS� WKH�
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SRSXODWLRQ�VKULQNDJH�DQG�UHVWRUH�MREV"���7KH�IROORZLQJ�FKDSWHU�IXUWKHU�GHILQHV�DQG�H[SODLQV�
WKH� LQVWUXPHQW� RI� WKH� VXEVWLWXWH� LQGXVWU\�� DV�ZHOO� DV� QHHGHG� YRFDEXODU\� WR� XQGHUVWDQG� WKH�
QDWXUH�RI�WKH�WRRO��
�
Revitalisation 
 
3ULRU�WR�WKH�HVWDEOLVKPHQW�RU�LPSOHPHQWDWLRQ�RI�D�UHSODFHPHQW��VXEVWLWXWH�LQGXVWU\�VWUDWHJ\�LV�
WKH� SULQFLSOH� RI� UHYLWDOL]DWLRQ�� 5HYLWDOL]DWLRQ� �LQ� WKH� VSDWLDO� VHQVH�� PHDQV� WKDW� D� FLW\� KDV�
EDVLFDOO\� VHW� LWVHOI� WKH� JRDO� RI� UHYLYLQJ� D� QHLJKERUKRRG�� D� GLVWULFW� RU� WKH� ZKROH� FLW\�� 7KLV�
LQFOXGHV� ERWK� WKH� UHSDLU� RI� SXEOLF� LQIUDVWUXFWXUH�� WKH� DGDSWDWLRQ� RI� SXEOLF� VHUYLFHV� WR� WKH�
SRSXODWLRQ�DQG�D�ZLOOLQJQHVV�WR� LQWHUYHQH�LQ� ORFDO�HFRQRPLF�GHYHORSPHQW��7KH�SXEOLF�VHFWRU�
FDQ� SDUWLDOO\� FRQWURO� WKLV� RU� VHW� LPSXOVHV� LQ� D� GLUHFWLRQ� RI� GHYHORSPHQW�� )RU� H[DPSOH�� LW� LV�
SRVVLEOH�WR�EDQ�FHUWDLQ�LQGXVWULHV�RU�WUDGHV��3HXOLQJ���������
�
+RZHYHU�� LW� LV�PRUH� LPSRUWDQW� WR� LQFHQWLYL]H�DQG�SURPRWH�VSHFLILF� LQGXVWULHV�ZKHUH� WKH� FLW\�
DOUHDG\�KDV�D�FHUWDLQ�EDVH��,QFHQWLYHV�FDQ�L�D��LQ�WKH�RIIHUHG� ORFDWLRQ��LQ�WKH�QHWZRUNLQJ�ZLWK�
VFLHQFH� DQG� UHVHDUFK�� LQ� WKH� FRQQHFWLRQ� WR� XQLYHUVLWLHV�� FROOHJHV�� LQ� WKH� WHFKQLFDO�
LQIUDVWUXFWXUH�� LQ� WKH� SRVVLELOLW\� IRU� FOXVWHULQJ� RU� HYHQ� LQ� ILQDQFLDO� QDWXUH�� 7KH� ILQDQFLDO�
LQFHQWLYHV�DUH�GLYLGHG�LQWR�WKH�DFWLYLWLHV�RI� WKH�PXQLFLSDOLW\�� LQ�D�GHGXFWLRQ�RI� WUDGH�WD[�RU� LQ�
WKH� DVVXPSWLRQ� RI� GHYHORSPHQW� FRVWV� DQG� LQ� DQ� H[WHUQDO� VKDUH� RI� SXEOLF� IXQGV�� VXFK� DV�
FRUUHVSRQGLQJ� VXEVLG\� SURJUDPV� RI� VWDWH�� IHGHUDO� RU� (XURSHDQ� 8QLRQ� �3HXOLQJ� �������
'HSHQGLQJ�RQ�WKH�VWDUWLQJ�SRVLWLRQ�RI�WKH�FLW\�FRQFHUQHG��DQ�LQGLYLGXDO�FDVH�E\�FDVH�VROXWLRQ�
LV�QHFHVVDU\��7KHUH�LV�QRW�RQH�VWUDWHJ\�IRU�D�UHYLWDOL]LQJ�PHDVXUH��3DOODJVW��������
 
Substitute industries 
�
,Q�RUGHU�WR�XQGHUVWDQG�WKH�FRQFHSW�RI�WKH�VXEVWLWXWH�LQGXVWU\�LQ�WKH�FRQWH[W�RI�WKLV�ZRUN��LW� LV�
QHFHVVDU\�WR�H[SODLQ�DQG�FODVVLI\�WKLV�WRRO���
0DQ\�VKULQNLQJ�FLWLHV�KDYH�ORVW�D�PDMRU�HPSOR\HU��RU�D�ZKROH�EUDQFK�RI�LQGXVWU\��7KH\�WU\�WR�
�UH��FUHDWH� MREV�E\�PHDQV�RI� WDUJHWHG�VHWWOHPHQW�RI�QHZ�FRPSDQLHV� LQ�YDULRXV�EUDQFKHV�RI�
LQGXVWULHV�� ,Q� WKLV�FDVH�� WKH�FRUUHFW�QDPH� LQ� WKH�VHQVH�RI�PHDQLQJ�ZRXOG�EH� WKH� WHUP��QHZ�
VHWWOHPHQW�RI�DOWHUQDWLYH�HFRQRPLF�EUDQFKHV���3DOODJVW�������.XQ]PDQQ���������
�
7KH�WHUP��VXEVWLWXWH� LQGXVWULHV�� LV�XVHG�WR�GHVFULEH�WKH�SULPDU\�UHSODFHPHQW�RI�MREV�DV�ZHOO�
DV� WKH� VWUDWHJLHV� IRU� WKH� JHQHUDO� UHYLWDOL]DWLRQ� RI� WKH� ORFDO� HFRQRP\�� 7KH� WHUP� �VXEVWLWXWH�
LQGXVWULHV��GRHV�QRW�JLYH�DQ\�FRQFUHWH�SRLQWHUV�WR�D�SDUWLFXODU�LQGXVWU\�RU�VHFWRU��7KHUH�LV�QR�
�ULJKW�VWUDWHJ\�� LQ�GHDOLQJ�ZLWK�VKULQNLQJ�FLWLHV�DQG�WKH� ORFDWLRQ�RI�RQH�RU�PRUH�UHSODFHPHQW�
LQGXVWULHV�IURP�RQH�LQGXVWU\�RU�VHFWRU��(DFK�FLW\�DQG�UHJLRQ�KDV�RWKHU�XQLTXH�IRFXVHV�LQ�WKHLU�
�HFRQRPLF�� KLVWRU\� DQG� WKHUHIRUH� QHHGV� LQGLYLGXDO� FRQVLGHUDWLRQ�� 1HYHUWKHOHVV�� VRPH�
HFRQRPLF� VHFWRUV� DUH� DKHDG� RI� RWKHUV� ZKHQ� LW� FRPHV� WR� VHWWOLQJ� D� SDUWLFXODU� UHSODFHPHQW�
LQGXVWU\��3UHIHUUHG� LQGXVWULHV� LQFOXGH� WKH� WRXULVP�� ORJLVWLFV��FXOWXUDO�	�FUHDWLYH��HGXFDWLRQ�	�
PHGLFDO��KLJK�WHFK�	�,7�DQG�JUHHQ�WHFKQRORJLHV�DQG�LQIUDVWUXFWXUHV�LQGXVWULHV��3DOODJVW�������
3DOODJVW�HW�DO�����E��3DOODJVW�HW�DO��������
Green infrastructure  
7KH� JUHHQ� LQIUDVWUXFWXUH� �DOVR� FDOOHG� EOXH�JUHHQ� LQIUDVWUXFWXUH�� UHSUHVHQWV� D� VWUDWHJLFDOO\�
SODQQHG��XUEDQ�QHWZRUN��ZKLFK�LV�FRPSRVHG�RI�QDWXUDO�DQG�VHPL�QDWXUDO�DUHDV��7KHVH�IRUP�D�
QHWZRUNHG� HFRV\VWHP� WKDW� SHUIRUPV� YDULRXV� IXQFWLRQV� IRU� WKH� FRPPXQLW\�� )RU� H[DPSOH� $LU�
SROOXWLRQ�FRQWURO��QDWXUDO�ZDWHU�PDQDJHPHQW�DQG�WKH�KDELWDW�IRU�KXPDQV�DQG�DQLPDOV��7KHVH�
DUHDV�DUH�FKDUDFWHUL]HG�RQ�GLIIHUHQW� OHYHOV�RI�VFDOH�RI�GLIIHUHQW�QDWXUDO� VSDWLDO� FRQILJXUDWLRQ�
DQG�HTXLSPHQW��(XURSHDQ�&RPPLVVLRQ�������$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ���������
2IWHQ��UHYLWDOL]DWLRQ�SURMHFWV�IRFXV�RQ�WKH�XVH�RI�LQQHU�FLW\�IDOORZ�ODQG��HVSHFLDOO\�RQ�WKH�XVH�
RI� YDFDQW�� LQGLYLGXDO� SORWV� RI� ODQG�� 7KHVH� IRUPHUO\� FRPPHUFLDO� UHDO� HVWDWH� RU� ODQG� DUHDV�
SURYLGH� D� SODFH� ZKHUH� FRPPHUFLDO� DQG� VRFLDO� SURMHFWV� VXFK� DV� XUEDQ� RU� FRPPXQLW\�
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JDUGHQLQJ� DQG� XUEDQ� IDUPLQJ� FDQ� EH� LPSOHPHQWHG� �3DOODJVW� HW� DO� ����E�� 8QLWHG� 6WDWHV�
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��(3$����������
7KH� XVH� RI� IDOORZ� RU� DEDQGRQHG� XUEDQ� VSDFHV� RIIHUV� WKH� SRWHQWLDO� IRU� D� VXVWDLQDEOH�
WUDQVIRUPDWLRQ� RI� IRUPHUO\� SROOXWHG� VLWHV�� DV� ZHOO� DV� MRE� FUHDWLRQ� LQ� QHZ� HPHUJLQJ� RU�
UHYLWDOL]HG�DUHDV��WKHUHE\�VXVWDLQDEO\�FKDQJLQJ�DQG�VKDSLQJ�WKH�LGHQWLW\�RI�SODFHV��3DOODJVW�HW�
DO�����E��8QLWHG�6WDWHV�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��(3$����������
7KH� FRQQHFWLRQ� WR� KLJK�WHFK� RU� WUDIILF� SURMHFWV� LV� FORVH�� *UHHQ� LQIUDVWUXFWXUH� FDQ� DOVR� EH�
OLQNHG�WR�QHZ�UHJHQHUDWLYH�HQHUJ\�DQG�QHZ�PRELOLW\�FRQFHSWV��3DOODJVW�HW�DO�����E����
Urban Farming 
2QH�RI�WKHVH�OLQNV�RI�JUHHQ�LQIUDVWUXFWXUH�DQG�WKH�ELRHFRQRP\��DV�WKH�PRUH�HQYLURQPHQWDOO\�
IULHQGO\�RULHQWHG�EUDQFK�RI�LQGXVWULHV��LV�XUEDQ�IDUPLQJ��8UEDQ�IDUPLQJ�FRPELQHV�WKH�DVSHFWV�
RI�JUHHQ� LQIUDVWUXFWXUH�ZLWK�D�VRFLDO�FRQWH[W� LQ� WHUPV�RI� WKH�FUHDWLRQ�RI� MREV�DV�ZHOO�DV�QHZ�
IDUPLQJ�SURGXFH�DV�QHZ�UHVRXUFHV��,W�KDV�PDQ\�SRVLWLYH�HIIHFWV��VXFK�DV�WKH�UHGXFWLRQ�RI�WKH�
HFRORJLFDO� IRRWSULQW�RU� WKH� IRRG�VHFXULW\�RI�XUEDQ� UHVLGHQWV�� ,Q�UHFHQW�\HDUV� LW�EHFDPH�PRUH�
SRSXODU�DQG�FDQ�EH�VHHQ�DV�DQ�RSSRUWXQLW\�WR�UHYLWDOL]H�GHQVHO\�SRSXODWHG�FLWLHV��DOVR�GXH�WR�
WKH�JURZLQJ�QHHG�RI�FLW\�UHVLGHQWV�WR�HQJDJH�WKHPVHOYHV�LQ�KRUWLFXOWXUH�DQG�WR�SDUWLFLSDWH�LQ�
FLYLF�SURMHFWV��3DOODJVW�HW�DO�����E��3HXOLQJ���������
%\�GHILQLWLRQ�XUEDQ�IDUPLQJ�RU�XUEDQ�DJULFXOWXUH�LV�WKH�XVH�RI�ODQG�E\�LQGLYLGXDOV�RU�JURXSV�LQ�
XUEDQ� DQG� XUEDQ� OLNH� DUHDV� RU� WKHLU� SHULSKHULHV� IRU� WKH� FXOWLYDWLRQ� RI� IRRG�� IRU� ZKRVH�
DJULFXOWXUDO� ODQG� FRQVFLRXVO\� XUEDQ� VSDFHV� DUH� VRXJKW�DQG�XVHG��7KH� FXOWLYDWLRQ� XVXDOO\� LV�
FORVHO\�FRQQHFWHG�ZLWK�HFRORJLFDO�DQG�HFRQRPLF�F\FOHV�DV�ZHOO�DV�ZLWK�WKH�VRFLDO� OLIH�RI�WKH�
FLW\��6WLHUDQG��������8UEDQ�IDUPLQJ�LV�SRVVLEOH�RQ�VPDOO�DQG�ODUJH�VFDOHV��6PDOOHU�VFDOHV�DUH�
RIWHQ� UHIHUUHG� WR� XUEDQ� JDUGHQLQJ�� ,Q� WKLV� FDVH�� DOO� IRUPV� RI� IRRG� SURGXFWLRQ� LQ� VHWWOHPHQW�
DUHDV�DUH� LQFOXGHG��VXFK�DV� LQQHU�FLW\� IDUPV�RU�SHUL�XUEDQ�JDUGHQV�DQG�VROLGDULW\�EDVHG�DV�
ZHOO�DV�VRFLDO�DJULFXOWXUDO�SURMHFWV��+DLGH�������S������
)XUWKHUPRUH��WKHUH�LV�D�EURDG�YDULHW\�RI�XUEDQ�IDUPV��QRW�VROHO\�WKH�SURGXFWLRQ�RI�DJULFXOWXUDO�
SURGXFH��7KHUH�DUH�PDQ\�GLIIHUHQW�IRUPV�RI�XUEDQ�IDUPLQJ��Leisure Farms DLP�WR�FRPELQH�
WKH� UDQJH� RI� UHFUHDWLRQDO� DFWLYLWLHV� DVVRFLDWHG�ZLWK� DJULFXOWXUDO� DFWLYLWLHV�ZLWKLQ� RU� QHDU� WKH�
FLW\�� 7KH� IDUPV� RIIHU� UDQJHV� IURP� SUDFWLFDO� H[SHULHQFH�ZLWK� DQLPDOV� DQG� FURSV�� GLQLQJ� DQG�
DJULWRXULVP�RU�WKH�HTXHVWULDQ�VSRUWV��$W�Therapeutic Farms��WKH�JDUGHQ��IRUHVW�� ODQGVFDSH��
DQLPDOV�DQG�SODQWV�DUH�XVHG�IRU�UHFUHDWLRQDO�RU�ZRUN�UHODWHG�DFWLYLWLHV��7DUJHW�JURXSV�DUH� LQ�
SDUWLFXODU�SV\FKLDWULF�SDWLHQWV��PHQWDOO\�VWUHVVHG�SHUVRQV�RU�SHRSOH�ZLWK�OHDUQLQJ�GLVDELOLWLHV��
,Q� WKH�1HWKHUODQGV�� WKHUDSHXWLF� IDUPV��ZLWK�D� VWURQJ�QDWLRQDO� RUJDQL]DWLRQ�DUH�D� VXFFHVVIXO�
FRQFHSW� LQ� SHUL�XUEDQ� DUHDV�� Social farms� DUH� GHVLJQHG� WR� SURPRWH� WKH� LQWHJUDWLRQ� RI�
GLVDGYDQWDJHG� DQG� PDUJLQDOL]HG� SHRSOH�� IRU� H[DPSOH� E\� RIIHULQJ� WKHP� MREV�� 1HWZRUNV� RI�
VRFLDO� IDUPV� KDYH� DOUHDG\� EHHQ� GHYHORSHG� DW� QDWLRQDO� RU� UHJLRQDO� OHYHO� LQ�*HUPDQ\�� ,WDO\��
)UDQFH��WKH�1HWKHUODQGV��%HOJLXP�DQG�1RUZD\��Educational Farms�DUH�RIWHQ�DIILOLDWHG�ZLWK�
/HLVXUH� )DUPV� DQG� PD\� KDYH� D� UHFUHDWLRQDO� FRPSRQHQW�� EXW� WKH� HGXFDWLRQDO� IXQFWLRQ� LV�
GRPLQDQW��7KHVH�)DUPV�XVXDOO\�RIIHU� UHFUHDWLRQDO�RU�HGXFDWLRQDO�DFWLYLWLHV� WR� OHDUQHUV�RI�DOO�
DJHV� LQ� XUEDQ� DUHDV� RI� &HQWUDO� (XURSH� �IRU� H[DPSOH� LQ� *HQHYD�� 7RXORXVH� RU� 6WXWWJDUW��
�/RKUEHUJ�HW�DO���������
)URP�D�KLVWRULFDO�YLHZ�XUEDQ�IDUPV�DUH�QRW�DQ�LQYHQWLRQ�RI�WKH���WK�FHQWXU\��$�YHU\�HDUO\�IRUP�
RI�XUEDQ�IDUPLQJ�LV�EHLQJ�SUDFWLFHG�VLQFH�WKH���WK�FHQWXU\�LQ�WKH�0H[LFDQ�FDSLWDO��0H[LFR�&LW\�
FUHDWHG� E\� WKH� $]WHFV�� 7KH� &KLQDPSDV� *DUGHQV�� ZLWK� VXVWDLQDEOH� DQG� RUJDQLF� IRRG�
SURGXFWLRQ� ��NP� RXWVLGH� FHQWUDO� GRZQWRZQ (6LHJ� ������� ,Q� WKH� 86� WKHUH� DUH� HIIRUWV� WR�
HVWDEOLVK�WKH�WHUP�$JUDULDQ�8UEDQLVP�RU�$JULFXOWXUDO�8UEDQLVP�LQ�XUEDQ�SODQQLQJ�WR�KLJKOLJKW�
WKH� JURZLQJ� LPSRUWDQFH� RI� IRRG� VHFXULW\�� 7KH� 3ULQ]HVVLQQHQJDHUWHQ� SURMHFW� LQ� %HUOLQ�
GHVFULEHV�LWVHOI�DV�DQ�8UEDQ�$JULFXOWXUDO�3URMHFW�ZLWK�WKH�JRDO��+DLGH��������
+RZHYHU�� VLQFH� ODUJH�VFDOH� urban farming�� UXQ� E\� FRPSDQ\¶V� UDWKHU� WKDQ� LQGLYLGXDOV� RU�
VPDOO�JURXSV��LV�PRUH�UHOHYDQW�WR�WKLV�FDVH�VWXG\�WKDQ�LW�LV�RQ�D�VPDOO�VFDOH�EHFDXVH�RI�LWV�MRE�
FUHDWLQJ�QDWXUH��$�JRRG�H[DPSOH�RI�ODUJH�VFDOH�XUEDQ�IDUPLQJ�LV�WKH�WRZQ�RI�9|ONOLQJHQ�LQ�WKH�
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ODQG�ORFNHG�*HUPDQ�6WDWH�RI�6DDUODQG��+HUH��D�sea fish farm�ZDV�EXLOW�ZLWKLQ�WKH�FLW\�RQ�DQ�
DUHD� IRUPHUO\� XVHG� DV� D� FRNLQJ� SODQW�� 1HZ� IXWXUH�RULHQWHG� MREV� ZHUH� FUHDWHG� LQ� DQ� ROG�
LQGXVWULDO�ORFDWLRQ�LQ�D�QHZ�EUDQFK�RI�HFRQRP\�IRU�WKH�FLW\��)5(6+�&RUSRUDWLRQ�$*��������
&ULWLFV� WU\� WR�SXW� WKH� LPSRUWDQFH�RI�XUEDQ�DJULFXOWXUH� LQWR�SHUVSHFWLYH��EHFDXVH� WKH\�GR�QRW�
DOORZ�VHOI�VXIILFLHQF\�RI�WKH�FLWLHV�\HW��$V�WKH�WHFKQRORJ\�RI�XUEDQ�IDUPLQJ��RQ�ODUJH�VFDOH�IRRG�
SURGXFWLRQ�LV�VWLOO�EHLQJ�GHYHORSHG��LW�LV�H[SHFWHG�WR�EHFRPH�PRUH�HIILFLHQW�DQG�SURGXFWLYH�LQ�
WKH�IXWXUH��7RGD\�LW�LV�LPSRUWDQW�WR�UHFRJQL]H�EHQHILWV�LQ�WKH�RYHUDOO�XUEDQ�SHUVSHFWLYH��8UEDQ�
DJULFXOWXUH�SURGXFHV�PDQ\�RWKHU�JRRGV�LQ�DGGLWLRQ�WR�DJULFXOWXUDO�SURGXFH��HGXFDWLRQ��VRFLDO�
FRKHVLRQ��HIIHFWLYH�XVH�RI�VSDFH�DQG�GHVLJQ��DV�ZHOO�DV�WKH�TXDOLW\�RI�OLIH�RI�LWV�FLWL]HQV��8UEDQ�
)DUPLQJ�WKXV�KDV�D�GLYHUVH�SRWHQWLDO�IRU�WKH�FLW\�DQG�LWV�VRFLHW\��6WLHUDQG���������
�
3. The case of the City of Völklingen 
 
7KH� FLW\� RI� 9|ONOLQJHQ�� ORFDWHG� LQ� WKH� *HUPDQ� 6WDWH� RI� 6DDUODQG�� VKRZFDVHV� KRZ� JUHHQ�
LQIUDVWUXFWXUH�LV�OHYHUDJHG�DV�D�VXEVWLWXWH�LQGXVWU\�LQ�D�IRUPHU�PLQLQJ�WRZQ��$V�9|ONOLQJHQ���LQ�
WKH�HDUO\�����V���FDPH�WR�D�SRLQW�ZKHQ�WKHUH�ZDV�QR�VLJQLILFDQW�MRE�FUHDWLQJ�LQGXVWU\�OHIW��WKH�
FLW\� GHFLGHG� WR� DFWLYHO\� WU\� WR� DWWUDFW� QHZ� LQGXVWULHV� DQG� LQLWLDWH� UHYLWDOLVLQJ� SURMHFWV�� 7KLV�
SUDFWLFDO�H[DPSOH�LV�FKDUDFWHUL]HG�E\�LWV�LQQRYDWLYH�DSSURDFK�RI�FUHDWLQJ�QHZ��IXWXUH�RULHQWHG�
MREV�DW�WKH�ROG�LQGXVWULDO�DQG�PLQLQJ�DUHDV��7KHUHIRUH��WKH�&LW\�RI�9|ONOLQJHQ�KDV�SURPRWHG�D�
QHZ�LQGXVWU\�IRU�ILVK�IDUPLQJ�LQ�WKH�WRZQ��UHVXOWV�RI�WKH�*,$*(0�:RUNVKRS�LQ������� 
Historical Background 
+RZHYHU��WKH�\HDUV�RI�GHFOLQH�EHFDXVH�RI�WKH�PRQRVWUXFWXUHG�HFRQRP\�KDV�EHFRPH�D�PDMRU�
SUREOHP�IRU�WKH�FLW\�VLQFH�WKH�����V��DV�PRUH�DQG�PRUH�IDFWRULHV��KXWV��PLQHV��HWF���KDYH�KDG�
WR�FORVH�GRZQ�GXH�WR�LQFUHDVLQJ�JOREDOL]DWLRQ��,Q��������������ZRUNHUV�ZRUNHG�LQ�WKH�PLQLQJ�
LQGXVWU\�� UHSUHVHQWLQJ� ���� RI� MREV� LQ� 9|ONOLQJHQ� �ZLWK� D� SRSXODWLRQ� RI� ������� FLWL]HQV��� ,Q�
����� WKH� FLW\¶V� HFRQRP\� RIIHUHG� DURXQG� ������� MREV� LQ� WRWDO� ZLWK� D� XQHPSOR\PHQW� UDWH� RI�
�������*HUPDQ�PHGLDQ������IRU��������6WDGW�9|ONOLQJHQ�������),58�������S�������
7KH�JHRJUDSKLFDO�VLWXDWLRQ�RI� WKH�VWHHS�6DDU�9DOOH\��DW�WKH�*HUPDQ�ERUGHU��DQG�WKH�ODFN�RI�
DZDUHQHVV� RI� DOWHUQDWLYH� HFRQRPLF� DFWLYLWLHV� KDYH� UHVXOWHG� LQ� WKLV� RYHUDOO� GLVDVWURXV�
HFRQRPLF�VLWXDWLRQ�RI�WKH�FLW\��7KH�PXQLFLSDO�DGPLQLVWUDWLRQ�LQ�9|ONOLQJHQ�EHJDQ�WR�WDNH�FDUH�
RI�WKH�UHVWUXFWXULQJ�RI�WKH�HFRQRP\�RQO\�DURXQG�WKH�WXUQ�RI�WKH�PLOOHQQLXP��EHJLQQLQJ�ZLWK�WKH�
UHFRJQLWLRQ� RI� WKH� 9|ONOLQJHU� +�WWH� DV� D� 81(6&2�ZRUOG� LQGXVWULDO� KHULWDJH� LQ� ����� �6WDGW�
9|ONOLQJHQ�����D���
$V�WKH�FLW\¶V�ILQDQFLDO�GHSW�UHVWULFWV�VLJQLILFDQW�LQYHVWPHQW�WKH�FLW\¶V�SXEOLF�VHUYLFHV�FRPSDQ\�
µ6WDGWZHUNH¶��ZKLFK�LV� LQ�FKDUJH�RI�VXSSO\LQJ�WKH�LQKDELWDQWV�RI�WKH�FLW\�ZLWK�WKH�XVXDO�EDVLF�
VHUYLFHV� VXFK� DV�ZDWHU� DQG� VHZDJH�� HOHFWULFLW\�� JDV�� UHIXVH� FROOHFWLRQ�� WRRN� RQ� WKH� UROH� RI�
ORRNLQJ� IRU� DOWHUQDWLYH�� LQQRYDWLYH� DQG� VXVWDLQDEOH� EXVLQHVV� SODQV�� 1HZ� IRUPV� RI� LQFRPH�
VKRXOG�EH�JHQHUDWHG�ZLWK�WKH�DLP�RI�VDIHJXDUGLQJ�WKH�IXWXUH�YLDELOLW\�RI�PXQLFLSDO�XWLOLWLHV�DQG�
DW�WKH�VDPH�WLPH�LPSURYLQJ�WKH�FLW\
V�HFRQRPLF�VLWXDWLRQ�DV�ZHOO�DV�FUHDWH�QHZ�MREV��UHVXOWV�
RI�WKH�*,$*(0�:RUNVKRS�LQ��������
The Sea Fish Farm  
$V� WKH�QHZ�DQG� LQQRYDWLYH�EUDQFK� WR�EH� LPSOHPHQWHG� LQ� WKH�FLW\�RI�9|ONOLQJHQ��6WDGWZHUNH�
LGHQWLILHG�PDULQH�DTXDFXOWXUH��ZKLFK� LV�SDUW�RI� WKH�HPHUJLQJ�EUDQFK�RI�ELR�HFRQRP\�DV�ZHOO�
DV� XUEDQ� IDUPLQJ�� $TXDFXOWXUH� RIIHUV� DQ� DOWHUQDWLYH� WR� ERWK� RYHUILVKLQJ� DQG� WKH� QHJDWLYH�
LPSDFWV�RI�FRDVWDO�PDULQH�ILVK�IDUPLQJ��$OO� LQ�DOO�� LW�KHOSV�UHGXFLQJ�WKH�HFRORJLFDO�IRRWSULQW�RI�
WKH�SURGXFWLRQ�RI�ILVK��7KH�VLWH�RI�WKH�IRUPHU�FRNLQJ�SODQW�)�UVWHQKDXVHQ�ZDV�FKRVHQ�WR�KRVW�
6WDGWZHUNH¶V� DTXDFXOWXUH� SURMHFW�� $IWHU� WKH� GHFRQWDPLQDWLRQ� RQ� VLWH� ZDV� FRPSOHWHG��
6WDGWZHUNH�EXLOW�D�SLORW�SODQW� IRU�PDULQH� ILVK� IDUPLQJ��3DUW�RI� WKH� MRLQW� YLVLRQ�E\�6WDGWZHUNH�
DQG�WKH�FLW\�RI�9|ONOLQJHQ�ZDV�WR�JHQHUDWH�IXWXUH�RULHQWHG�MREV�LQ�D�QHZ�EUDQFK�RI�HFRQRP\�
ZLWK�WKH�ILUVW�FRPPHUFLDO�ODQG�ORFNHG�VHD�ILVK�IDUPLQJ�IDFLOLW\�RI�LWV�NLQG��7KH�SURMHFW�LV�SDUW�RI�
WKH�JOREDO�WUHQG�WRZDUGV�XUEDQ�IDUPLQJ��DV�WKH�ILVK�IDUP�FDQ�EH�EXLOW�YLUWXDOO\�LQGHSHQGHQWO\�RI�
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WKH� VHD� RU� RWKHU� ERGLHV� RI� ZDWHU� LQ� DOPRVW� DOO� �XUEDQ�ORFDWLRQV� �6DDUOlQGLVFKHU� 5XQGIXQN�
2QOLQH��65��������*,$*(0�:RUNVKRS�������+|OO��������
:LWK� LWV� LQQRYDWLYH�XVH�� WKH�VHD�ILVK� IDUP�FDQ�EH�VHHQ�DV�D�EHVW�SUDFWLFH� IRU�D�FRPPHUFLDO�
XUEDQ� IDUPLQJ� SURMHFW�� ,WV� QDWXUH� LV� D� QHZ� NLQG� RI� ODQG� XVH� W\SH� ZLWK� WKH� SXUSRVH� RI�
UHYLWDOL]LQJ�YDFDQW�RU�DEDQGRQHG�VSDFHV��,W�LV�RI�H[SHULPHQWDO�DQG�LQQRYDWLYH�FKDUDFWHU��7KH�
ILVK�IDUP�DGGUHVVHV�D�QXPEHU�RI�SXEOLF��SULYDWH�DQG�FLYLO�VRFLHW\�DFWRUV�DV�ZHOO�DV�EULQJLQJ�D�
FKDQJH�WR�WKH�FLW\�LQ�VRFLDO�DQG�HFRQRPLF�WHUPV�DV�ZHOO�DV�RIIHULQJ�D�QHZ�YLVLRQ�IRU�WKH�FLW\¶V
IXWXUH��GHYHORSPHQW���7KH\�QDWXUH�RI�XUEDQ�IDUPLQJ�SURMHFWV�LQ�JHQHUDO�LV�DQ�DLP�LQ�SDUWLFXODU�
DW�FRQQHFWLQJ�WKH�FRPPXQLWLHV¶�DQG�WKH�HQWUHSUHQHXUV¶�LQWHUHVWV�E\�PHDQV�RI�ORQJ�UDQJH�ODQG�
XVH� SODQQLQJ� DQG� VXVWDLQDEOH� ODQG� XVH� DOORFDWLRQV�� ,Q� GRLQJ� VR� WKH\� VXSSRUW� WZR� DVSHFWV��
VXVWDLQDEOH� DQG� ODQG� FRQVFLRXV� XUEDQ� SODQQLQJ� DQG� LPSOHPHQWLQJ� ELRHFRQRPLF� �RU� RWKHU�
HQWUHSUHQHXULDO��XVHV�LQ�XUEDQ�UHYLWDOL]DWLRQ�SURFHVVHV��3DOODJVW�HW�DO�����E����
7RGD\�� WKH� DUHD� DURXQG� WKH� SURMHFW� KDV� XQGHUJRQH� D� WUHPHQGRXV� UHGHYHORSPHQW� SURFHVV�
LQLWLDWHG�E\�WKH�FLW\�JRYHUQPHQW��+RZHYHU��SODQW�FRQVWUXFWLRQ�DQG�WKH�FXOWLYDWLRQ�RI�VDOWZDWHU�
ILVK� IDU� IURP� WKH� VHD� SURYHG� WR� EH� FRPSOH[� �6DDUOlQGLVFKHU� 5XQGIXQN� 2QOLQH� �65�� ������
UHVXOWV�RI�WKH�*,$*(0�:RUNVKRS�LQ�������+|OO���������

7KH� EHJLQQLQJ� DV� D� SXEOLF� SURMHFW� ������������ ZDV� FKDUDFWHUL]HG� E\� SUREOHPV� DQG� WKH�
SURMHFW�FRXOG�QRW�EH�LPSOHPHQWHG�DV�RULJLQDOO\�SODQQHG��7KLV�LV�SDUWO\�GXH�WR�WKH�QDWXUH�RI�WKH�
SURMHFW�VLQFH�WKLV�ZDV�D�SLORW�SURMHFW�ZLWKRXW�H[LVWLQJ�EOXHSULQWV��7KXV��WKHUH�ZDV�QR�HPSLULFDO�
GDWD� IRU� RULHQWDWLRQ� KHOS� LQ� SODQQLQJ�� LPSOHPHQWDWLRQ� DV�ZHOO� DV� WKH� VWUDWHJ\��2Q� WKH� RWKHU�
KDQG�� LW�PXVW�EH�VWDWHG� WKDW� HPSOR\� LPSRUWDQW� MRE�SRVLWLRQV�ZLWK�SXEOLF�XWLOLW\�HPSOR\HHV�RU�
SROLWLFLDQV� GLG� QRW� SURYLGH� WKH� QHFHVVDU\� H[SHUWLVH� WR� VXFFHVVIXOO\� LPSOHPHQW� WKLV� W\SH� RI�
SURMHFW��)UHVK�9|ONOLQJHQ�*PE+�������=HOOHU���������
6LQFH�WKH�6HD�)LVK�)DUPLQJ�SURMHFW�ZDV�D�SLORW�SURMHFW�ZLWK�QR�SUHFHGHQWV�� WKH�FRVWV�FRXOG�
QRW�EH�DFFXUDWHO\�FDOFXODWHG�DV�WKHUH�ZHUH�XQSUHGLFWDEOH�IXQGLQJ�JDSV�DQG�DGGLWLRQDO�FRVWV��
7KH�SODQW�GLG�FRVW�DURXQG�¼����PLOOLRQ��LQFOXGLQJ�FRPPLVVLRQLQJ�FRVWV�RI�DURXQG�¼���PLOOLRQ���
IURP�DQ�HVWLPDWHG�FRQVWUXFWLRQ�FRVWV�RI� ¼����PLOOLRQ� �)UHVK�9|ONOLQJHQ�*PE+�������=HOOHU�
�������
7KLV�LQLWLDO�SURFHVV�ZDV�FKDUDFWHUL]HG�E\�D�KLJKO\�FRQWHVWHG�PL[�RI�RYHU�DPELWLRXV�JRDOV�DQG�
PLVPDQDJHPHQW��'HVSLWH� LWV� LQQRYDWLYH�DSSURDFK��WKH�SURMHFW� LV�VWLOO�VWLJPDWLVHG�E\� WKH�EDG�
LPDJH�RI�LWV�ILUVW�\HDUV�RI�LPSOHPHQWDWLRQ���
'XH�WR�WKLV�SURFHVV��WKH�ILVK�IDUP�ZDV�VROG�WR�D�SULYDWH�LQYHVWRU�LQ������DQG�LV�FDOOHG�)UHVK�
9|ONOLQJHQ�*PE+�QRZ��1HYHUWKHOHVV��DV�WKH�SURMHFW�VWDQGV�QRZ��WKH�VHD�ILVK�IDUP�ZDV�DEOH�
WR� UHDFK� LWV�SULPDU\�JRDO�RI� WKH�GHYHORSPHQW�SKDVH��QDPHO\�FUHDWH� IXWXUH�RULHQWHG� MREV� IRU�
KLJK�DQG�ORZ�VNLOOHG�ZRUNHUV��JHQHUDWH�UHYHQXH�IRU� WKH�FLW\�DQG�LQWURGXFH�D�QHZ�LQGXVWU\�WR�
WKH�&LW\�RI�9|ONOLQJHQ�DV�ZHOO�DV�SURYLGLQJ�D�YLVLRQ�RI� WKH�IXWXUH�GHYHORSPHQW�RI� WKH�&LW\� LQ�
FRPPHUFLDO�XUEDQ�IDUPLQJ����

Basic data of the project 

7R�EHWWHU�XQGHUVWDQG�WKH�PDULQH�ILVK�IDUPLQJ�IDFLOLW\�� WKH�PRVW� LPSRUWDQW�FKDUDFWHULVWLFV�DQG�
GDWD�DUH�OLVWHG�EHORZ��

� 3URMHFW��WKH�ILUVW�RI�LWV�NLQG��QR�FRPSDUDEOH�IDFLOLW\�RU�VWDQGDUGV�ZRUOGZLGH�
� 7KH� DUHD� VL]H� RI� WKH� )UHVK� 9|ONOLQJHQ�*PE+� LV� �������Pð�� WKH� SURGXFWLRQ� DUHD� LV

������Pð�
� 7KH�ODUJH�VDOWZDWHU�SRROV�KDYH�D�FDSDFLW\�RI������Pñ�RI�ZDWHU��7KHUH�LV�D�IUHVK�ZDWHU

UHTXLUHPHQW� RI� DERXW� ��� SHU� GD\�� 7KLV� FRPSHQVDWHV� IRU� ZDWHU� ORVV� WKURXJK
HYDSRUDWLRQ�DQG�IXPLJDWLRQ�

� 7KH�EUHHGLQJ� IDFLOLW\� FRQVLVWV�RI� IRXU� ODUJH�SRROV�DQG�D������PHFKDQLFDO�ELRORJLFDO
ZDWHU�WUHDWPHQW�SODQW�WKDW�DGGV�QR�FKHPLFDO�DGGLWLYHV��7KHUHIRUH��WKH�VDOWZDWHU�SRROV
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FUHDWH� D� FORVHG� FLUFXLW�� LQ� ZKLFK� WKH� ZDWHU� LV� SXULILHG� LQ� D� ELRORJLFDO� ZD\�� IUHH� RI�
DUWLILFLDO�DGGLWLYHV��

�� 5XQV�RQ������UHQHZDEOH�HQHUJ\�DQG�KHDW�JHQHUDWLRQ��
�� ,Q�LWV�FXUUHQW�VWUXFWXUH��WKH�SODQW�FDQ�SURGXFH�EHWZHHQ���������WRQV�RI�ILVK�DQQXDOO\�

�GHSHQGLQJ�RQ�WKH�VSHFLHV��
�� $FKLHYHPHQW�RI�(%,7�DW�WKH�EHJLQQLQJ�RI�������

�QHRPDU�������)UHVK�9|ONOLQJHQ�*PE+�������*,$*(0�:RUNVKRS��������
 
$�theoretical second plant�ZLWK�D�SURGXFWLRQ�YROXPH�RI������WRQ�RI�ILVK�SHU�\HDU��L�H��DERXW�
����ODUJHU�WKDQ�WKH�H[LVWLQJ�RQH��FRVWV�DFFRUGLQJ�WR�LQ�KRXVH�FDOFXODWLRQV�RI�)UHVK�9|ONOLQJHQ�
DQ�HVWLPDWHG�¼�������PLOOLRQ��SOXV�FRPPLVVLRQLQJ�FRVWV���7KH�FRQVWUXFWLRQ�SKDVH�VKRXOG�WDNH�
����\HDUV��7KH�DPRUWL]DWLRQ�LV�H[SHFWHG�WR�EH�UHDFKHG�LQ������\HDUV��=HOOHU��������
�
$�production cycle� ODVWV� IRU� GLIIHUHQW� OHQJWKV� RI� WLPH�� GHSHQGLQJ� RQ� WKH� W\SH� RI� ILVK�� DQG�
FRYHUV�WKH�HQWLUH�SHULRG��)URP�WKH�DUULYDO�RI�WKH�MXYHQLOH�ILVK�LQ�WKH�TXDUDQWLQH�VWDWLRQ�WR�WKH�
EUHHGLQJ�DQG�KDUYHVWLQJ�RI�WKH�DGXOW�ILVK��

�� 'RUDGH�	�VHD�EDVV������������GD\V�WR�����������JUDPV� 
�� .LQJILVK������������GD\V�IRU�D�VWUHQJWK�RI���NJ�����NJ 

�=HOOHU������� 
 
2QH�GHFODUHG�DLP�RI�WKH��)LVK�)DUP�3URMHFW��RI�6WDGWZHUNH�9|ONOLQJHQ�DW�WKH�EHJLQQLQJ�ZDV�
WR�UHVWRUH�VRPH�RI�WKHVH�jobs��%XW�QRW�RQO\�WKH�TXHVWLRQ�RI�WKH�QXPEHU�RI�MREV��EXW�DOVR�RI�WKH�
TXDOLILFDWLRQ� UHTXLUHPHQWV� RI� WKH� HPSOR\HHV� DULVHV�� VLQFH� WKH� IRUPHU� LQGXVWU\� RI� WKH� FLW\��
FRNLQJ� SODQWV� DQG�PLQLQJ� MREV� XVXDOO\� UHTXLUHG� ORZ�WKUHVKROG�TXDOLILFDWLRQV� �3HXOLQJ� �������
)UHVK� 9|ONOLQJHQ� *PE+� RFFXSLHV� DERXW� ��� RI� WKH� IRUPHU� )�UVWHQKDXVHQ� VLWH� ������ KD��
ZKHUH�DERXW�����HPSOR\HHV�ZHUH�SHUPDQHQWO\�HPSOR\HG� LQ� WKH�IRUPHU�FRNLQJ�SODQW� �=HOOHU�
�������,Q�WKH�6HD�)LVK�)DUP�DUH�DERXW�20 workers�SHUPDQHQWO\�HPSOR\HG��7KH�SURSRUWLRQ�RI�
KLJKO\�TXDOLILHG�HPSOR\HHV�LV�QRWLFHDEOH��$OWKRXJK�WKHUH�DUH�DOVR�HPSOR\HHV�ZLWK�YRFDWLRQDO�
WUDLQLQJ�RU�DV�XQWUDLQHG�HPSOR\HUV�LQ�WKH�SURGXFWLRQ��PRVW�RI�WKH�HPSOR\HHV�KDYH�FRPSOHWHG�
DQG� VSHFLDOL]HG� XQLYHUVLW\� GHJUHHV�� :LWK� UHJDUG� WR� WKH� TXHVWLRQ� RI� QHZ� MREV� IRU� IRUPHU�
ZRUNHUV�RI� WKH�VWHHO�DQG�PLQLQJ�VHFWRU�� WKHUH� LV�PXFK� WR�VXJJHVW� WKDW�RQO\�DIWHU� VLJQLILFDQW�
UHWUDLQLQJ�WKH�RSSRUWXQLW\�WR�ILQG�D�QHZ�MRE�DW�WKH�VHD�ILVK�IDUP�LV�SRVVLEOH���
 
$�FRQGXFWHG�SWOT- analysis� ILQGV� WKH�SURMHFW� WR�PHHW�JRDOV�DV�ZHOO�DV�VKRZFDVHV�ZHDN�
VSRWV��FKDQFHV�DQG�RSSRUWXQLWLHV���
 

 
Strengths 

 

 
Weaknesses 

�� Ecological, local production�RI�
ILVK��VKRUW�GLVWDQFHV� �ORZHU�&2��
EDODQFH�WKDQ�LPSRUWHG�ILVK�

�� Brownfield regeneration RQ�IRUPHU�
FRNLQJ�SODQW�DUHD��

�� Good�traffic connections�WR�WKH�
UHJLRQ�DQG�ZLWKLQ�(XURSH� �HDV\�
DFFHVVLELOLW\�RI�WKH�PDUNHWV��

�� Technology works��WKH�ZRUOG
V�ILUVW�
LQODQG�VDOWZDWHU�DTXDFXOWXUH��

�� Constant advancement of the 
system��KLJK�GHJUHH�RI�LQQRYDWLRQ�
RI�WKH�SULYDWH�RZQHU�FRPSDQ\��

�� No competent governance���
JRYHUQDQFH���SURMHFW�GHYHORSPHQW�
�DV�D�SXEOLF�SURMHFW���

�� Public entity restricted / less 
flexible as a private investor  

�� long building delays��EHFDXVH�
SURWRW\SH��

�� Stadtwerke Völklingen have 
almost gone bankrupt��
�DERXW���������PLOOLRQ�¼�ORVV���

�� High initial investment�RI�DSSUR[��¼�
������PLOOLRQ�IRU�IXUWKHU�SODQW��
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�� Private sector operates plant 
economically��(%,7�EHJLQQLQJ�RI�
�������

�� 6LWH�UHTXLUHPHQWV�UHODWLYHO\�ORZ��can 
be built almost anywhere�LQ�WKH�
ZRUOG��

�� 9HU\�good employment ratio�SHU�
KHFWDUH�FRPSDUHG�WR�WKH�IRUPHU�
FRNLQJ�SODQW��

�� Powered by 100% renewable 
energy  

�� )LVK�IDUP�KDV�space to expand��
�� Jobs hardly threatened by 

automation  
�� )XQGDPHQWDO�SDUW�RI�WKH�JURZLQJ�

urban farming market��
�� Represents the future of food 

production�DV�ZRUOG�GHPDQG�IRU�
ILVK�DQG�RYHUILVKLQJ�LQFUHDVH�

�� High academic quota�DPRQJ�
HPSOR\HHV��WKHUHIRUH�KDUGO\�DQ\�MRE�
UHSODFHPHQW�IRU�ORFDO�XQHPSOR\HG��

�� Only created 20 new jobs  
�� 6PDOO�EXVLQHVV��UHODWLYHO\�IHZ�MREV��
�� Bad image�GXH�WR�WKH�LQLWLDO�SKDVH�
�� Specialized product��QRW�PDVV�

SURGXFHG�DW�D�KLJK�SULFH�
�

 
Opportunities 

 

 
Threats and challenges 

�� City and region actively involved 
in business development  

�� Potential for skilled workers is 
available��WKURXJK�IXUWKHU�WUDLQLQJ�RI�
MREVHHNHUV���

�� Worldwide interest�IRU�UHVHDUFK�
DQG�HFRQRPLF�UHDVRQV�	�UHTXHVWV�
IRU�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI�WKH�
ILVK�IDUP�V\VWHP��

�� Increasing global interest in 
sustainable & high quality food 

�� Depending on globalization��
UHORFDWLRQ�PD\�EH�SRVVLEOH�IRU�PRUH�
SURILWDEOH�DVVHWV�LQ�WKH�IXWXUH��

�� No financial support from the 
municipality�DQG�LWV�RZQ�RSHUDWLRQV�
GXH�WR�WKH�EXGJHWDU\�VLWXDWLRQ��

�� Location not in a metropolitan 
area� �VPDOOHU�ORFDO�PDUNHW�

�

�
�
)URP�WKH�DQDO\VLV��VRPH�FRQFOXVLRQV�FDQ�EH�GUDZQ��7KH�SODQW�IXOILOOV�WKH�SULPDU\�REMHFWLYH�RI�
WKH� 6WDGWZHUNH�� ,W� SURGXFHV� ILVK� DV� D� QHZ� UHVRXUFH� DQG� KDV� FUHDWHG� QHZ� ORFDO� MREV�� 7KH�
LQQRYDWLYH�WHFKQRORJ\�LV�FRQVWDQWO\�HYROYLQJ�DQG�ZRUNLQJ��6LQFH�WKH�6WDGWZHUNH�KDV�VROG�WKH�
ILVK�IDUP�WR�D�SULYDWH�LQYHVWRU��WKH�SODQW�FDQ�DOVR�EH�RSHUDWHG�HFRQRPLFDOO\��)XUWKHUPRUH��WKLV�
SLORW� SODQW� KDV� WKH� SRWHQWLDO� WR� VHUYH� DV� D� EOXHSULQW� ZRUOGZLGH� GXH� WR� WKH� ORZ� VLWH�
UHTXLUHPHQWV���
�
4. Key lessons learned and recommendations 
 
5HJDUGOHVV�RI�WKH�VXERSWLPDO�SURMHFW�KLVWRU\�LQ�WHUPV�RI�EDG�H[HFXWLRQ�E\�WKH�6WDGWZHUNH��WKH�
SURMHFW� LWVHOI�FDQ�EH�VHHQ�DV�D�VXFFHVV��7KLV� LV�EDVHG�RQ�WKH�IXQFWLRQLQJ�WHFKQRORJ\�RI� WKH�
SURWRW\SH��RQ�WKH�QRZ�HFRQRPLFDO�RSHUDWLRQ�DQG�WKH�VDOHV�VXFFHVV�RI�WKH�ILVK��)XUWKHUPRUH��
WKH�IDFLOLW\�LWVHOI�LV�UHODWLYHO\�PRGHVW�LQ�WHUPV�RI�ORFDWLRQ�DQG�FDQ�WKHRUHWLFDOO\�EH�EXLOW�LQ�PRVW�
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FLWLHV� DQG� UHJLRQV� DURXQG� WKH� ZRUOG�� 7KLV� FRQYLQFLQJ� DGYDQWDJH� SDLUHG� ZLWK� WKH� OHDUQHG�
OHVVRQV�RI�WKH�GHYHORSPHQW�SKDVH�DQG�WKH�DFTXLUHG�NQRZ�KRZ�FRXOG�WXUQ�WKH�VDOH�DQG�SODQW�
HQJLQHHULQJ�LQWR�D�VRXJKW�DIWHU�H[SRUW�JRRG�RI�WKH�&LW\���
7KH� SURGXFWLRQ� RI� IRRG� FDQQRW� EH� FHQWUDOL]HG� LQ�JHRJUDSKLFDO� WHUPV� DQG� LV� EHVW� RUJDQL]HG�
ORFDOO\�� DOVR� LQ� WHUPV� RI� FOLPDWH� DQG� HQYLURQPHQWDO� SURWHFWLRQ�� ,Q� WLPHV� RI� LQFUHDVLQJ� IRRG�
VHQVLWL]DWLRQ� DQG� WKH� RQJRLQJ� WUHQG� LQ� XUEDQ� IDUPLQJ� VROXWLRQV�� WKLV� LV� D� IRUZDUG�WKLQNLQJ�
GHVLJQ�DQG�PHWKRG��,W�VKRXOG�EH�QRWHG��KRZHYHU��WKDW�PDUNHW�VDWXUDWLRQ�FDQ�DOVR�RFFXU�LQ�WKH�
IRRG�LQGXVWU\�LI�GHPDQG�LV�RYHU�PHW��
7KH�ZHDNQHVVHV�RI�WKH�ILVK�IDUP�PDLQO\�LQFOXGH�WKH�KLVWRU\�RI�FRQVWUXFWLRQ�DQG�PDQDJHPHQW�
RI� WKH� SURMHFW�� %RWK� PDMRU� PDQDJHPHQW� PLVWDNHV� ZHUH� PDGH� DQG� WKH� H[WHQW� RI� WKH�
FRQVWUXFWLRQ�RI� SLORW� SODQWV�RI� WKLV� VL]H�FRQVLVWHQWO\�XQGHUHVWLPDWHG��7KLV�ZDV�SDUWO\� GXH� WR�
XQTXDOLILHG�PDQDJHUV��ZKR�GLG�QRW�KDYH� WKH�QHFHVVDU\�H[SHUWLVH� LQ� WKH�SURMHFW�SODQQLQJ�RI�
VXFK�D�V\VWHP�DQG�RQ�WKH�RWKHU�KDQG��PDVVLYH�ILQDQFLDO�PLVFDOFXODWLRQV��7KH�TXHVWLRQ�DOVR�
DULVHV�DV�WR�ZKHWKHU�SXEOLF�VHFWRU�FRPSDQLHV��VXFK�DV�WKH�6WDGWZHUNH�VKRXOG�WDNH�RQ�VXFK�D�
SURMHFW��
$ERYH� DOO�� WKH� IDYRXUDEOH� FRQGLWLRQV� RI� WKH� ]HLWJHLVW� IRU� VXVWDLQDEOH� DQG� UHVRXUFH�VDYLQJ�
WHFKQRORJLHV�VKRXOG�EH�FRQVLGHUHG�DQ�RSSRUWXQLW\�IRU�ILVK�IDUPLQJ��7KH�LQWHUQDWLRQDO�LQWHUHVW�
LQ�XUEDQ�IDUPLQJ��ZKLFK�LQFOXGHV�ILVK�IDUPLQJ��LV�QRW�GLPLQLVKLQJ�DQG�WKHUH�DUH�PDQ\�UHTXHVWV�
IRU�WKH�FRQVWUXFWLRQ�RI�VXFK�IDFLOLWLHV�LQ�RWKHU�FRXQWULHV��7KH�VDOH�RI�WKH�SDWHQW�RU�WKH�IXUWKHU�
SURGXFWLRQ�RI�ILVK�IDUPLQJ�V\VWHPV�FRXOG�IXUWKHU�LQFUHDVH�YDOXH�FUHDWLRQ�LQ�9|ONOLQJHQ�DV�ZHOO�
DV�KDYH�SRVLWLYH�HIIHFWV�LQ�WKH�ODERXU�PDUNHW�DQG�LQFUHDVH�EXVLQHVV�WD[�UHYHQXHV�LQ�WKH�FLW\��
$�VHW�RI�UHFRPPHQGDWLRQV�IRU�WKH�&LWLHV�LQ�VLPLODU�GLIILFXOW�VWUXFWXUDO�HFRQRPLF�VLWXDWLRQV�FDQ�
LQFOXGH��
�

�� ,QYHVWPHQW�LQ�WKH�HGXFDWLRQ�RI�MREVHHNHUV�
�� &RQVROLGDWLRQ�RI�SXEOLF�ILQDQFHV�
�� (VWDEOLVKPHQW�RI�D��SULYDWH�DQG�SXEOLF��IXQGLQJ�DQG�VXEVLGLHV�FRRUGLQDWLRQ�RIILFH�
�� ,PSURYH�SXEOLF�UHODWLRQV�DQG�FRPPXQLFDWLRQ�
�� 6WUHQJWKHQ�UHJLRQDO�FRRSHUDWLRQ�DQG�QHWZRUNV�
�� $GYDQFH�EURZQILHOG�FRQYHUVLRQ���XVH�SRWHQWLDOV�
�� ([SDQG�ORFDO��HFRQRPLF��VWUHQJWKV�IXUWKHU�

�
2Q�D�SURMHFW�OHYHO�LW�LV�WR�VD\�WKDW��
�

�� (QVXUH�EDVLF�DQG�JRRG�JRYHUQDQFH�
�� %XLOG�RQ�H[LVWLQJ�VWUHQJWKV�
�� 8VH�SURMHFWV�DV�DQ�LPDJH�FDUULHU�IRU�WKH�FLW\�RU�UHJLRQ�
�� 8VH� RI� WKH� PDULQH� ILVK� IDUPLQJ� SURMHFW� DV� D� PRGHO� DQG� OHDUQLQJ� FXUYH� IRU� IXWXUH�

GHYHORSPHQWV�
�
2QH�OHVVRQ�OHDUQHG�LV�WKDW�ZLWK�IXWXUH�SURMHFWV�RI�WKLV�NLQG�9|ONOLQJHQ�ZLOO�UHVSRQVLEOH�RI�WKH�
UHOHYDQW� DFWRUV�� LQWHUHVWHG� LQYHVWRUV� DQG� SXEOLF� FRPSDQLHV� ZRUN� FRRSHUDWLYHO\� RQ� IXUWKHU�
GHYHORSPHQW� RI� WKLV� SURMHFW�� )ROORZ� XS� LQYHVWPHQWV� VXFK� DV� WKH� FRQVWUXFWLRQ� RI� D� 6KXVKL�
SURGXFLQJ� SODQW� LQ� WKH� YLFLQLW\� DV� ZHOO� DV� RWKHU� FORVHO\� UHODWHG� XS�� DQG� GRZQVWUHDP�
FRPSDQLHV� DUH� RQ� WKH� KRUL]RQ�� 7KH� UHJHQHUDWLRQ� RI� 9|ONOLQJHQV� HFRQRP\� FRXOG� KDYH� MXVW�
VWDUWHG�WR�NLFN�RII����
 
5. Conclusion  
&ODVVLFDO� XUEDQ� SODQQLQJ� UHDFKHV� LWV� OLPLWV�ZKHQ� GHDOLQJ�ZLWK� VKULQNLQJ� FLWLHV�� 7KHUH� LV� QR�
XQLYHUVDO�VROXWLRQ�RU�JHQHUDO� UHFLSH� IRU�GHDOLQJ�ZLWK� VKULQNLQJ�FLWLHV��7KHVH�QHZ�FKDOOHQJHV�
FDQ�RQO\�EH�PHW� LQ�QHZ�ZD\V��+RZHYHU�� WKHVH�SDWKV�GLIIHU� IURP�FLW\� WR�FLW\��DV� WKH�VWDUWLQJ�
FRQGLWLRQV�LQ�HDFK�PXQLFLSDOLW\�DUH�DOVR�GHSHQGHQW�RQ�WKH�LQGLYLGXDO�FDVH�DQG�QRW�HYHU\�FLW\�
FDQ�EH�GHYHORSHG�ZLWK�WKH�VDPH�VWUDWHJ\���
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:KHQ� GHDOLQJ� ZLWK� VKULQNLQJ� FLWLHV�� DQ� H[SHULPHQWDO� SDWK� LV� XVXDOO\� FKRVHQ�� QHZ� IRUPV� RI�
XUEDQ�SODQQLQJ�DQG�GHYHORSPHQW�DUH�WULHG�RXW��DQG�DFWLRQ�FRQFHSWV�DUH�WHVWHG�IRU�ZKLFK�WKHUH�
DUH� VWLOO� QR� EOXHSULQWV�� 7KH�ZD\� IRUZDUG� LV� WR� UHDFK� VXVWDLQDELOLW\� IRU� IXWXUH� GHYHORSPHQWV��
7KLV� UHTXLUHV� D� FKDQJH� RI� PHQWDOLW\� RI� WKH� FLW\� DGPLQLVWUDWLRQ�� ,Q� DGGLWLRQ� WR� �QHZ��
LQVWUXPHQWDO�FKDOOHQJHV��D�KLJK�GHJUHH�RI�RSHQQHVV�DQG�FRPPXQLFDWLRQ�DV�ZHOO�DV�ORQJ�WHUP�
DVSHFWV�DUH�SHUFHLYHG�DV�LPSRUWDQW���
7KH� FDVH� VWXG\� PXQLFLSDOLW\� KDV� GHFLGHG� WR� DFWLYHO\� VKDSH� WKH� VRFLR�HFRQRPLF� VWUXFWXUDO�
FKDQJH��7KLV�LPSOLHV�WKDW���DV�VKRZQ���SRVLWLYH�DV�ZHOO�DV�QHJDWLYH�UHVXOWV�FDQ�EH�DFKLHYHG��
7KH�SRVLWLYH�HIIHFWV�KHUH�DUH�SULPDULO\�WKH�DFKLHYHG�SULPDU\�JRDOV�RI�WKH�SURMHFWV��2Q�WKH�RQH�
KDQG�� IXWXUH�RULHQWHG� MREV� VKRXOG� EH� FUHDWHG� DQG� RQ� WKH� RWKHU� KDQG�� WKH� XUEDQ� HFRQRP\�
JHQHUDOO\� VWUHQJWKHQHG� WR� UHDFK� VXVWDLQDEOH� GHYHORSPHQWV�� $GGLWLRQDOO\�� H[LVWLQJ� VWUHQJWKV�
VKRXOG� EH� IXUWKHU� GHYHORSHG� DQG� SURPRWHG�� ,W� FDQ� EH� OHDUQHG� IURP� WKH� KLVWRULFDO�
GHYHORSPHQWV�WKDW�PRQRVWUXFWXUHG�HFRQRPLHV�FDXVH�GLIILFXOW�VLWXDWLRQV�LQ�FRPPXQLWLHV�ZKHQ�
WKLV�HFRQRPLF�VHFWRU�LV�LQ�FULVLV��
7KH�VXEVWLWXWH�LQGXVWU\�DV�D�VXVWDLQDELOLW\�VWUDWHJ\�WR�FUHDWH�UHYLWDOLVDWLRQ�WUDMHFWRU\¶V�LQ�WKHVH�
FRPPXQLWLHV��$V�D� UHVXOW�� MREV�KDYH�EHHQ�FUHDWHG�RQ�ROG�� H[LVWLQJ�DUHDV��%XW�DW� WKLV�SRLQW��
WKHUH�LV�D�QHHG�WR�ORRN�DW�WKH�VL]H�RI�WKH�9|NOLQJHQ�FDVH�VWXG\��2QO\�DERXW����MREV�KDYH�EHHQ�
FUHDWHG�LQ�D�FRPSDQ\��7KLV�LV�QRW��\HW��D�VXEVWDQWLDO�VXFFHVV�WKDW�FDQ�WXUQ�WKH�FLW\¶V�HFRQRP\
QRWLFHDEO\�DURXQG��7KH�DQDO\VLV�RI�WKH�FDVH�VWXG\�VKRZV�WKDW�WKH�UHSODFHPHQW� LQGXVWU\�KDV�
EHHQ�VHW�XS�ZLWK�WKH�DLP�RI��UHFRYHULQJ�MREV���+RZHYHU��WKHVH�MREV�FDQQRW�RU�KDUGO\�EH�ILOOHG�
E\�WKH�ZRUNHUV�ZKR�SUHYLRXVO\�ZRUNHG�LQ�WKH�FLW\
V�LQGXVWULDO�VHFWRU��
7KH�DVSHFW�RI� VXVWDLQDELOLW\� LQ� WHUPV�RI� QDWXUH� FRQVHUYDWLRQ�� QDWXUH� UHVRXUFH� VDYLQJV��&2��
HPLVVLRQV��WR�MXVW�QDPH�D�IHZ�LQGLFDWRUV��LV�DOVR�DQ�LPSRUWDQW�DVSHFW�RI�VXEVWLWXWH�LQGXVWULHV��
(VSHFLDOO\� UHJDUGLQJ� WKH�XUEDQ�IDUPLQJ�FDVH�VWXG\�RI� WKH�VHD�ILVK� IDUP��$V� WKH�ZRUOG
V� ILUVW�
LQODQG�VDOWZDWHU�ILVK�IDUP�LW�LV�VHHQ�DV�DQ�LPSRUWDQW�WRRO�DJDLQVW�RYHUILVKLQJ�RI�WKH�RFHDQV�DV�
ZHOO�DV�FRDVWDO�DTXDFXOWXUH��NQRZQ�IRU�FRQWURYHUVLDO�PHWKRGV�DQG�ULFK�LQ�FRQVHTXHQFHV��H�J��
XVH�RI�DQWLELRWLFV�LQ�WKH�RSHQ�VHD���7KH�VHD�ILVK�IDUP�E\SDVVHV�WKH�FXUUHQW�GLVFXVVLRQ�RQ�WKH�
�KHDOWK�� WKUHDGV� RI� SODVWLF� ZDVWH� LQ� WKH� RFHDQV� GXH� WR� EHLQJ� DQ� HQFORVHG� V\VWHP� ZLWKRXW�
ZDVWH� FRQWDPLQDWLRQ� RU� WKH� QHHG� WR� XVH� DQWLELRWLFV�� 7KH� VHD� ILVK� IDUP� FRQWULEXWHV� WR� WKH�
JURZLQJ� JOREDO� GHPDQG� IRU� KHDOWK\� ILVK� DQG� HQYLURQPHQWDO� SURWHFWLRQ�� ,Q� DGGLWLRQ�� WKH� ORZ�
&2�� FRQVXPSWLRQ� LV� WR� EH� KLJKOLJKWHG� LQ� WKH� ORFDO�� RUJDQLF� SURGXFWLRQ� RI� PDULQH� ILVK� LQ�
FRPSDULVRQ�ZLWK�LPSRUWHG�JRRGV���
7KH�WLPH�DVSHFW��PRUH�SUHFLVHO\�WKH�WLPH�GHOD\��LV�UDUHO\�WDNHQ�LQWR�DFFRXQW�LQ�WKH�VXEVWLWXWH�
LQGXVWU\�LQVWUXPHQW��0DQ\�\HDUV�RU�GHFDGHV�FDQ�SDVV�EHWZHHQ�WKH�GHPLVH�RI�DQ�LQGXVWU\�DQG�
WKH�FUHDWLRQ�RI�D�QHZ�HPSOR\PHQW�RSSRUWXQLW\��)XUWKHUPRUH��WKH�TXDOLW\�RI�MREV�LV�VKLIWLQJ��VR�
WKDW�QHZ�MREV�RIWHQ�UHTXLUH�D�PXFK�KLJKHU�OHYHO�RI�HGXFDWLRQ�WKDQ�SUHYLRXV�RQHV����
7KH� UHFRPPHQGDWLRQV� IRU� DFWLRQ� WKDW� HPHUJHG� IURP� WKH� DQDO\VLV� DLP� DW� FLWLHV� DQG� SURMHFW�
PDQDJHUV� WR�DGDSW� WKHLU�VWUDWHJLHV�DQG�FRQWLQXH� WR�SOD\�DQ�DFWLYH� UROH� LQ�VWUXFWXUDO�FKDQJH�
DQG�WR�VHW� LQ�PRWLRQ�VXVWDLQDEOH�GHYHORSPHQWV�GHVSLWH�FHUWDLQ�VHWEDFNV��)RU�WKH�IXWXUH��WKH�
PDLQ� IRFXV� LQ� WKHVH�FRPPXQLWLHV�VKRXOG�EH�RQ� OHDUQLQJ� IURP� WKH�PLVWDNHV�RI�SDVW�SURMHFWV�
DQG� LQFRUSRUDWLQJ� WKHVH� LQVLJKWV� LQWR� IXWXUH� LQLWLDWLYHV�� 7KH� WUDQVIHUDELOLW\� RI� WKH�
UHFRPPHQGDWLRQV� LV� QRW� DOZD\V� JLYHQ�� DOWKRXJK� SDUWLDO� UHVXOWV� FDQ� DOVR� EH� WUDQVIHUUHG� RU�
OHDUQHG�IURP���
,Q�WKLV�FRQWH[W��LW�VKRXOG�EH�QRWHG�WKDW�WKH�TXHVWLRQ��&DQ�VXEVWLWXWH�LQGXVWULHV�JHQHUDWH�RU�DW�
OHDVW� VWDELOL]H� JURZWK� VXVWDLQDEOH� LQ� D� VKULQNLQJ� FLW\�� VWRS� WKH� SRSXODWLRQ� VKULQNDJH� DQG�
UHVWRUH� MREV"��FRXOG�QRW�EH� IXOO\�FODULILHG� LQ� WKLV�ZRUN�� ,Q� WKH�FDVH�VWXG\� WKH�DQVZHU� WR� WKLV�
TXHVWLRQ�LV�QHJDWLYH��GXH�WR�GLIIHUHQW�VFDOHV�RI�FULVLV�DQG�WKH�SURMHFW�VL]H���
+RZHYHU��LW�LV�FOHDU�WKDW�WKH�FUHDWLRQ�RI�QHZ�MREV�FDQ�FRPSHQVDWH�IRU�WKH�ORVV�IURP�WKH�PLQLQJ�
RU� WKH�PDQXIDFWXULQJ� LQGXVWU\��EXW� WKLV�GHSHQGV�RQ� WKH� W\SH�DQG�VL]H�RI� WKH�QHZ� LQLWLDWLYHV��
$OWKRXJK�QHZ� MREV�DUH�RIWHQ�QRW�FUHDWHG� LQ� WKH�VDPH�QXPEHU�DQG�XVXDOO\�RQO\� LQ�FKDQJHG�
GHPDQG� LQ�HGXFDWLRQ�TXDOLW\��7KH�VHD�ILVK� IDUP�FUHDWHG�DQ�HTXDO�DPRXQW�RI� DFDGHPLF�DQG�
QRQ�DFDGHPLF� MREV��0RVW�RI� WKH� WLPHV�VXEVWLWXWH� LQGXVWULHV�DUH� IRFXVLQJ�RQ�DFDGHPLF� MREV��
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ZKLFK� LV� QRW� KHOSLQJ� WKH� ORFDO� MRE�PDUNHW� LQ� FLW\¶V� DIIHFWHG� E\� VWUXFWXUDO� FKDQJHV�� 7KH� ILVK�
IDUP�FDQ�EH�VHHQ�DV�D�EHVW�SUDFWLFH�H[DPSOH�LQ�WKLV�FRQFHUQ������
+RZHYHU��FLW\�SODQQLQJ�DQG�GHYHORSPHQW�KDV�DOZD\V�EHHQ�VXEMHFW�WR�FRQVWDQW�FKDQJH�DQG�LV�
FRQVWDQWO\�FRQIURQWHG�ZLWK�QHZ�FKDOOHQJHV��$V�D�UHVXOW��WKHUH�DUH�DOZD\V�QHZ�FKDOOHQJHV�DQG�
UHSHUFXVVLRQV�WKDW�PXVW�EH�FRQVLGHUHG�ZKHQ�UHFUXLWLQJ�DQG�ORFDWLQJ�UHSODFHPHQW�LQGXVWULHV��
DQG�ZKRVH�FRQVHTXHQFHV�RQ�WKH�XUEDQ�HQYLURQPHQW�DUH�VWLOO�RIWHQ�XQNQRZQ��+HUH�WKH�UHVXOW�
LV�XVXDOO\�FRPSOHWHO\�RSHQ��7KHUH� LV�QR�JXDUDQWHH�RI�VXFFHVV��$Q�H[DPSOH�RI� WKH�XQNQRZQ�
HIIHFWV� LV� WKH�GLJLWDO� UHYROXWLRQ�� LQ�ZKLFK� WKH�SRWHQWLDO�SRVLWLYH�DQG�QHJDWLYH�HIIHFWV�RQ�FLWLHV�
DUH�VWLOO�GLIILFXOW�WR�SUHGLFW��
%DVHG�RQ� WKH�H[SHULHQFHV�RI� WKH� FLW\�H[DPSOHV�SUHVHQWHG�EULHIO\�� LW� FDQ�EH�FRQFOXGHG� WKDW�
WKHUH� LV� QR� FOHDU� DQVZHU� WR� GHDOLQJ� ZLWK� DOWHUQDWLYH� LQGXVWULHV�� 7KHVH� DUH� QHLWKHU� WR� EH�
XQGHUVWRRG�DV�D��SDQDFHD��QRU�DV�D��V\PERO�RI�IDOVH�KRSH���$IWHU�DOO��LW�LV�D�VWHS�LQ�WKH�ULJKW�
GLUHFWLRQ� WR� DQWLFLSDWH� D� VLQFHUH� DQDO\VLV� RI� WKH� ORFDWLRQ� DQG� WKH� FLW\� IRU� WKH� UHYLWDOL]DWLRQ�
LQLWLDWLYH�� VLQFH� QRW� HYHU\� PXQLFLSDOLW\� KDV� WKH� VDPH� SUHUHTXLVLWHV� DQG� SRWHQWLDO� DQG�
FRQVHTXHQWO\�FDQQRW�UHO\�RQ�WKH�VDPH�VWUDWHJ\���
,Q�FRQFOXVLRQ��LW�VKRXOG�EH�QRWHG�WKDW�DOO�PHDVXUHV�WR�D�FHUWDLQ�H[WHQW�FDQ�DW�OHDVW�VORZ�GRZQ�
WKH� VKULQNDJH� SURFHVVHV�� ([LVWLQJ� UHVRXUFHV� FDQ� EH� XVHG� WR� UHEDODQFH� FLWLHV� EHWZHHQ�
VKULQNDJH� DQG� JURZWK�� (YHQ� LI� LW� LV� QRW� SRVVLEOH� WR� FRXQWHUDFW� DOO� WKH� H[WHUQDO� IDFWRUV� LW� LV�
QHYHUWKHOHVV�LPSRUWDQW�WR�FRQVWDQWO\�VHW�QHZ�LQQRYDWLYH�DQG�JRDO�RULHQWHG�LPSXOVHV�LQ�RUGHU�
WR�DFWLYHO\�VKDSH�WKH�IXWXUH�LQ�D�PRUH�VXVWDLQDEOH�ZD\��
�
�
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LUMAT project ʹ integrated environmental management of land resources as contribution to 
enhancement of urban areas resilience to climate change 

abstract 

LUMAT project (Implementation of Sustainable Land Use in Integrated Environmental Management of 
Functional Urban Areas) financed by INTERREG Programme CENTRAL EUROPE ʹ is concerning 
enhancement of integrated environmental management of land resources in functional urban areas 
by using ecosystem services approach. Cases of the LUMAT project functional urban areas in 7 
countries present solutions of integrated environmental management which can be considered as 
activities contributing to enhancement of urban resilience to climate change. The project has applied 
the methodology of ecosystem services analysis and assessment. This approach includes services 
connected with climate change resilience which is an important element of adaptation of urban areas 
to climate change.  

Action plans presenting examples of solutions contributing to enhancement of integrated 
environmental management in FUAs include activities for development and strengthening green and 
blue infrastructure. This group of activities constitute an important factor in climate change adaptation 
plans for urban areas. In the idea of LUMAT there are actions which are to bring environmental but 
also social and economic benefits.  

One of the action plans concern green and blue infrastructure development in the functional urban 
area of three cities in Silesian Metropolis in Poland. These cities as other in this metropolis present a 
densely populated post-industrial area with numerous brownfields and post-industrial sites. The new 
strategy of development of the cities provides for new goals and priorities in social and economic 
sphere. At the same time the local authorities are aware of the need for ecological balance of urban 
areas.  

The LUMAT project has offered a possibility for improving this balance by creating a network of green 
sites including abandoned areas (brownfields, post-industrial sites) but also the existing green areas 
requiring re-shaping or re-construction. One of the sites has been selected as a pilot action area of 
LUMAT consisting in full recovery in order to create green park with recreational function. The area is 
a post-zinc wastes dumping site covering 6,5 ha located in the very middle of the city. The site is 
surrounded by dwelling houses, garages, workshops and a school building and on the east there is an 
underground coal mine. 

The investment will consist in rehabilitation of the brownfield site located in the middle of the Ruda 
_ůČƐŬĂ�ĐŝƚǇ͘�WŚǇƚŽ-stabilization technology will be used to make the site safe. The investment will create 
ĂŶ�ĂǀĂŝůĂďůĞ�ŽƉĞŶ� ƐƉĂĐĞ�ŽĨ� Ă�ŶĂƚƵƌĂů͕� ͞ŚĂůĨ-ǁŝůĚ͟� ĐŚĂƌĂĐƚĞƌ͖� ĚƵĞ� ƚŽ� ƚŚĞ�ƉƌŽŐƌĞƐƐŝǀĞ� ŐƌĞĞŶŝŶŐ� ŝƚ�ǁŝůů�
achieve the character of a sub-regional park. The place will become the walking and biking route 
connection of two districts as key element of the peri-urban green infrastructure. 

 

 

914



Synopsis 

Project LUMAT is concerning integrated environmental management of land resources in functional 
urban areas. Cases of the LUMAT project functional urban areas in 7 countries present solutions of 
integrated environmental management which can be considered as activities contributing to 
enhancement of urban resilience to climate change. 
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A Study of Human Ecology and Resources Network 

�
*H�681���6KDQJKDL�7RQJML�8UEDQ�3ODQQLQJ	�'HVLJQ�,QVWLWXWH��&KLQD�

�
Abstract 
 
,Q�RUGHU�WR�SURWHFW�SHRSOH�IURP�YDULDEOH�H[WHUQDO�HQYLURQPHQW��EXLOGLQJV�HPHUJHG��7KHUHIRUH��
WKHUH�DUH�DOZD\V�GLVFXVVLRQV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�KXPDQV�DQG�QDWXUH��1DWXUH�KDV�LWV�
VHOI�UHVWRULQJ�HTXLOLEULXP��KRZHYHU��QDWXUH�FDQQRW�EH�FRQVLGHUHG�ZLWKRXW�KXPDQ�SDUWLFLSDWLRQ�
�&URQRQ�������� 'XH� WR� UHVSRQG� WKHVH� FKDQJHV�� PDQ\� GHVLJQHUV� WULHG� WR� PRGLI\� WKH�
HQYLURQPHQW�RU�FUHDWH�DUWLILFLDO�ZRUNV��DQG�VRPH�KDYH�EHJXQ�WR�H[ SORUH�VXVWDLQDEOH�V\VWHP�
LQ�GHVLJQ�WKHRU\�DQG�SUDFWLFH��7KH�UHODWLRQVKLS�EHWZHHQ�KXPDQV�DQG�QDWXUH�FKDOOHQJHV�WKH�
HVVHQWLDO�WKHRU\�RI�DUFKLWHFWXUDO�DQG�XUEDQ�GHVLJQ��
�
+RZ�GRHV�WKH�FLW\�IRUP"�+XPDQV�JUDGXDOO\�JHW�WRJHWKHU�WR�D�VHWWOHPHQW�DQG�WKHQ�RFFXS\�WKH�
VSDFH�DV� WKHLU� WHUULWRU\��9DULRXV�VHWWOHPHQWV�FRQQHFW�ZLWK�HDFK�RWKHU� WKURXJK�FKDQQHO� IURP�
SRLQW� WR�SRL QW�� 7KHUHIRUH�� WKH�QHWZRUN� KDV� EHHQ� EXLOW� DQG� WKH� FLW\� KDV� IRUPHG�� $V� WKH�F LW\�
GHYHORSLQJ��LW�PD\�EH�FRQVWUXFWHG�IROORZLQJ�WKH�JRYHUQPHQWDO�SODQQLQJ��DQG�PDLQO\�UHSUHVHQW�
WKH�FDSLWDO�DQG�SROLWLFDO�LPSDFWV��6RPH�SODQQLQJ�VWUDWHJ\�DQG�SUDFWLFH�WKLQN�IURP�D�WUDGLWLRQDO�
WRS�GRZQ�V\VWHP��DQG�WU\�WR�EDODQFH�WKH�UHODWLRQVKLS�RI�KXPDQ�DQG�QDWXUH��+RZHYHU��EDFN�WR�
WKH�JHQHUDWLRQ�RI�F LW\�DQG�WKH�GL VWULEXWLRQ�RI�UHVRXUFHV�� LQVWHDG�RI�UHWUDFWLQJ� WR�D�W UDGLWLRQDO�
WRS�GRZQ�V\VWHP��D�QHZ� LQWHUDFWLYH�DQG�ERWWRP�XS�VHOI�RUJDQL]H�DOJRULWKP� LV�QHFHVVDU\�� WR�
FRSH�ZLWK�WKH�FRPSOLFDWHG�QHWZRUN�V\VWHP��
��
/LZD� RDVLV� LV� VWURQJO\� LQIOXHQFHG� E\� WKH� GLVWULEXWLRQ� RI� VFDUFH� UHVRXUFHV� DQG� WRSRJUDSKLF�
FRQGLWLRQV�LQ�WKH�GHVHUW��ZKLFK�LV�D�W\SLFDO�FLW\�WR�UHVHDUFK�RQ�WKH�VHOI�RUJDQL]H�DOJRULWKP��,W�LV�
ORFDWHG�RQ�WKH�QRUWK�HGJH�RI�WKH�5 XE�$O�.KDOL�GHVHUW�� ,Q�DGGLWLRQ��HQHUJ\�KDV�EHFRPH� WKH�
PRVW� LPSRUWDQW�GULYLQJ� IRUFH�RI�WKH� H[SDQVLRQ�RI�WKH�/L ZD�RDVLV� LQ� WKH�IXWXUH��%HFDXVH� WKH�
H[LVWLQJ�/LZD�RDVLV�QHWZRUN�V\VWHP�LV�FRQVWLWXWHG�E\�VHWWOHPHQW�DQG�QHDUE\�VDENKDV��DQG�WKH�
VDOW�PDWHULDO�GLVWULEXWLRQ�SURFHVV��VR�LW�LV�SRWHQWLDO�WR�DSSO\�DV�LQSXWV�LQWR�DQ�DOJRULWKP��
��
7KLV�HVVD\�ZLOO�ILUVW�DUJXH�WKH�HWKRV�RI�QHZ�+XPDQ�(FRORJ\��DQDO\]LQJ�WKH�DOJRULWKP�LQ�QDWXUH�
DQG�WKH�SURFHVV�RI�ELRORJLFDO�QHWZRUN�LQ�RUGHU�WR�H[SODLQ�WKH�GLVWLQFWLRQ�EHWZHHQ�KXPDQ�DQG�
QDWXUH� PRUH� GHWDLOV�� 6HFRQGO\�� LW� ZLOO� IRFXV� RQ� KRZ� WKH�ERW WRP�XS� VHOI�RUJDQL]H� DOJRULWKP�
WUDQVIHU�WR�GHVLJQ�DUHD��6SHFLILFDOO\��LW�ZLOO�JLYH�GHVLJQ�SURSRVDOV�RI�/LZD��ZKLFK�DSSO\�D�QHZ�
DOJRULWKP�DV�GHVLJQ�PHWKRG�IRU� WKH� IXWXUH�SODQQLQJ��%\�UHVHDUFKLQJ�RQ�ELRORJLFDO�DOJRULWKP��
DSSO\LQJ� ELR��G� SULQWLQJ� WHFKQRORJ\�� GHYHORSLQJ� GLJLWDO� VLPXODWLRQ�� WKH� ELRORJLFDO� XUEDQ�
QHWZRUN� DOJRULWKP�ZLOO� EH� HVWDEOLVKHG�� ,Q�DGG LWLRQ�� LQ� RUGHU� WR�LPSOHPHQW� WKH�XU EDQ� GHVLJQ�
SURSRVDO� JHQHUDWHG� E\� ELRORJLFDO� DOJRULWKP�� LW� ZLOO� FRQVLGHU� WKH�F RQVWUXFWLRQ� WRROV� DQG�WKH�
ORFDO� PDWHUWLDOV�� /DVW�� EXW� QRW� OHDVW�� WKH�EL RORJLFDO� XUEDQ� QHWZRUN� DOJRULWKP� LV� FDSDEOH� WR�
HVWDEOLVK�WKH�OLQN�EHWZHHQ�WKH�SUDFWLFDO�UHTXLUHPHQW�RI�VRFLHW\�GHYHORSPHQW�DQG�WKH�H[ LVWLQJ�
UHVRXUFH� RULHQWHG� QHWZRUN� XUEDQ�PRUSKRORJ\�� IURP� WRS�GRZQ� WR�ERWWRP �XS�� IURP� VWDEOH� WR�
G\QDPLF�� IURP� KRPRJHQHRXV� WR� GLYHUVH�� ,W� LV� EDVHG� RQ� WKLV� QHZ� KXPDQ� HFRORJ\�� ZLOO� EH�
GHWHUPLQHG�DQG�GLVFXVVHG��
�
Key Words: QDWXUDO�V\VWHPV��KXPDQ�HFRORJ\��ELRORJLFDO�VHOI�RUJDQL]HG�QHWZRUN�$OJRULWKP 
�
�
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1. Introduction

7KURXJK�UHOHQWOHVV�FKRLFHV�DQG�FKDQJHDEOH�HYROXWLRQ�RI�QDWXUDO�VHOHFWLRQ��WKH�QDWXUDO�IRUPV�
EHFRPH�SHUIHFW�DQG�YDULRXV��7KH�VSHFLHV�RI�DQLPDOV�DQG�SODQWV�KDV�D�ULFK�ELRGLYHUVLW\�DQG�
NHHS�JRRG�PHWDEROLF�VWDWH�ZLWK�WKH�HQYLURQPHQW��)RU�D�ORQJ�WLPH��DUFKLWHFWXUH�KDV�OHDUQW�IURP�
WKH� IRUPV�DQG�VWUXFWXUHV�RI�QDWXUH��$FKLP�0HQJHV� �������HVWDEOLVKHV� WKDW�QDWXUDO�V\VWHPV�
UHFRQFLOH� LQ�PDWHULDO� VWUXFWXUHV�ZKLFK�RSHUDWHG�E\� LQWHUQDO�SK\VLFDO� UHVWULFWLRQ�DQG�H[WHUQDO�
IRUFHV���

7KH� RSHUDWLRQ� DQG�PDLQWHQDQFH� RI�EXL OGLQJV� KDYH� FRQWLQXDO� LQIOXHQFH� RQ�WKH�HQ YLURQPHQW��
µYHUQDFXODU�DUFKLWHFWXUH¶�LV�DQ�DUFKLWHFWXUH�W\SH�ZKLFK�ZDV�EXLOW�E\�WKH�LQKDELWDQWV�WKHPVHOYHV�
DQG�XVHG�ORFDO�PDWHULDO��7KH�EXLOGLQJ�WHFKQRORJLHV�ZHUH�WKH�H[SHULHQFH�E\�WKH�RZQHUV�ZKLFK�
FDQ�DGDSW� WKH�FKDQJHV�RI�FOLPDWH�DQG�PHHW� WKHLU�RZQ�QHHGV��9HUQDFXODU�DUFKLWHFWXUH� LV�DQ�
H[DPSOH� ZKLFK� EXLOGLQJV� DGDSW�WKH�QDWXU H�� :LWK� WKH�DGY HQW� RI�L QGXVWULDO� HUD�� JOREDO�
HQYLURQPHQWDO� LVVXHV� KDYH� UHFHLYHG�ZLGHVSUHDG�DWWHQWLRQV�� DQG�SHRSOH¶V� DFWLYLWLHV� FDQ�QRW�
FRQVLGHU� DV� LQGLYLGXDOV¶� DFWLRQV�� *OREDO� ZDUPLQJ� KDV� EHHQ� SUHVHQWHG� E\� &OLPDWH� &KDQJH�
����� LQ� WKH�,3&&�)RXUWK�$VVHVVPHQW�5HSRUW�� ,W� LV�D�SKHQRPHQRQ�DERXW� WKH�ULVHV� LQ�JOREDO�
WHPSHUDWXUH��PHOWLQJ�RI�$QWDUFWLF�DQG�DUFWLF�JODFLHUV�DQG�WKH�LQFUHDVHV�RI�JOREDO�DYHUDJH�VHD�
OHYHOV�� ZKLFK� KDSSHQHG�V LQFH� ������ +XPDQ� DFWLYLWLHV� KDYH� FRQVXPHG� ODUJH� DPRXQWV� RI�
QDWXUDO�UHVRXUFHV��DQG�DW�WKH�VDPH�WLPH��HPLWWHG�KDUPIXO�VXEVWDQFHV�WR�GHVWUR\�WKH�QDWXUH��
LQFOXGLQJ� WKH� EXUQLQJ� RI�RL O�� WKH�F RDO� DQG�IRV VLO� IXHO�� 3DUWLFXODUO\�� EXLOGLQJV�PD\� EHFRPH� D�
PHGLXP�WR�H[SRVH�WKH�IDFW� WKDW�KXPDQV�KDYH�FDXVHG�GDPDJH�WR�WKH�QDWXUH��+XPDQV�KDYH�
WKH�WU\�WR�ILQG�ZD\�WR�KHOS�ZLWK�WKH�VXVWDLQDEOH�GHYHORSPHQW�RI�WKH�HDUWK�DQG�WKH�LQWHUDFWLRQ�
EHWZHHQ� QDWXUH� DQG�KXP DQ�� 7KHUH� LV� DOVR� D� QHHG�WR�F KDQJH� RXU� GHVLJQ� WKLQNLQJ� RI�
DUFKLWHFWXUH�DQG�FLW\��DV�EXLOGLQJV�QRUPDOO\�H[LVW�IRU�D�ORQJ�WLPH��

6LQFH� PDQ� DQG�QDWXU H� ERWK�V KDUH� WKH� FRPPRQ� UHVRXUFHV� IRU� WKH� FRQVWUXFWLRQV� DQG�
DUFKLWHFWXUH�DOZD\V�KDV�FORVH�UHODWLRQVKLS�ZLWK�LWV�VXUURXQGLQJV��LW�LV�REYLRXV�WKDW�DUFKLWHFWXUH�
OLWHUDOO\� EHFRPHV� SDUW� RI� QDWXUH�� 0RVW� JHQHUDOO\�� DUFKLWHFWXUH� GHVLJQ� LV� QRW� RQO\� DERXW�
FRQVWUXFWLQJ� EXLOGLQJV� DQG� RWKHU� SK\VLFDO� LQIUDVWUXFWXUHV�� EXW� DOVR� DERXW� GHVLJQLQJ� DQG�
SODQQLQJ�IURP�WKH�PLFUR�OHYHO�WR�WKH�PDFUR�OHYHO��7KH�FRGHG�IRUP�LQ�DUFKLWHFWXUH�ZKLFK�LV�WKH�
ORJLF�LQ�WKH�JHQHUDWLRQ�RI�IRUP�LV�VLPLODU�RU�DQDORJRXV�WR�WKH�JHQHV�LQ�QDWXUH��'HVLJQ�WKLQNLQJ�
PRYHV�LWV�IRFXV�IURP�WKH�IRUP�RI�D�VWDWLF�QDWXUH�WR�WKH� LQQHU�ORJLF�RI�QDWXUH�V\VWHP��ZKLFK�LV�
LWV�SURFHVV�RI�PRUSKRORJ\�� ,Q�RUGHU� WR�UHVHDUFK�RQ�WKH�F RPSOH[�QDWXUH� V\VWHP�� FRPSXWHUV�
ILUVW�DV�UHVHDUFK�WRROV��QRW�JUDSKLFV�WRROV��DSSHDULQJ�LQ�WKH�KLVWRU\�RI�DUFKLWHFWXUH�DQG�XUEDQ�
GHVLJQ��LQIOXHQFH�WKH�GHYHORSPHQW�RI�XUEDQ�SODQQLQJ��

2. Design theory of the human ecology

2.1  the concept of new human ecology 
7KH� FRQFHSW� RI�µ KXPDQ� HFRORJ\¶� FRPHV� IURP� µHFRORJ\¶�� EXW�F RQFHQWUDWHV� RQ�WKH�F ROOHFWLYH�
EHKDYLRU�RI�KXPDQ�LQWHUDFWLRQ�DQG�WKH�UHODWLRQVKLS�ZLWK�WKH�HQYLURQPHQW��%LRORJLVWV�IRFXV�RQ�
WKH� EHKDYLRU� RI�RU JDQLVPV� DQG� WKH� WUDQVIRUPDWLRQ� DV� WKH� HQYLURQPHQW� FKDQJHV�� ZKLOH� WKH�
VRFLRORJLVWV� GLG� ORWV� RI� VLPLODU� UHVHDUFK� RI� KXPDQ� JURXSV�� )URP� WKH� XUEDQ� GHVLJQHU�
SHUVSHFWLYH�� KXPDQ� HFRORJ\� FDQ� EH� GHVFULEHG� DV� D�GHV LJQ� WKHRU\� ZKLFK� OHDUQ� IURP� WKH�
FROOHFWLYH� LQWHUDFWLRQ� RI� ELRORJ\�� EXW� QRW� RQO\� IRFXVHV� RQ� WKH� LQIOXHQFH� RI� EXLOGLQJV� WR� WKH�
QDWXUH�DV�WKH�FRPPRQ�FRJQLWLRQ��

,Q� WKH�ERRN�� µ2FFXS\LQJ�DQG�&RQQHFWLQJ¶��)UHL�2WWR�������VDLG� WKDW�XUEDQ�SODQQLQJ�WKHRULHV�
QRZDGD\V�QHHG�WR�IROORZ�WKH�FKDQJH�RI�W\SLFDO�VHOI�IRUPDWLRQ�SURFHVVHV��7KHUH�LV�D�QHHG�WR�
UHVHDUFK�RQ�WKH�µQDWXUDO¶�WRZQ�WUDQVSRUW�SODQQLQJ�DQG�WU\�WR�ILQG�WKH�ZD\�RI�VROYLQJ�SUREOHPV�
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E\�HFRORJLFDO�ZD\V��2WWR�H[SODLQHG�WKDW�WKH�RFFXSDWLRQ�E\�D�YDULHW\�RI�FODVVLILFDWLRQ�VWDQGDUGV��
EXW� IRFXVHG� RQ� WZR� ZD\V� ZKLFK� DUH� 
UDQGRP� RFFXSDWLRQV�2WWR�� )� �����
� DQG� 
DWWUDFWLYH�
RFFXSDWLRQV�2WWR�� )��� ���
��2WWR� WKLQNV� UDQGRP� RFFXSDWLRQV�PHDQV� WR�IL JKW� IRU� WKH�O DUJHVW�
SRVVLEOH� WHUULWRU\�� 7KH� DWWUDFWLYH� RFFXSDWLRQ� PHDQV� WKH� DWWUDFWLRQ� EHWZHHQ� WKH� RFFXS\LQJ�
VXEMHFWV��7ZR�ZD\V� LQ�RFFXS\LQJ�SURFHVVHV�H[LVW�DQG� LQIOXHQFH�HDFK�RWKHU��&RQQHFWLRQ�DV�
WKH� ZD\� RI� FRPPXQLFDWLQJ� DQG�H[ FKDQJLQJ� EHWZHHQ� RFFXSDQWV� LV� DV� ZHOO� LPSRUWDQW� DQG�
FDQQRW�EH�LJQRUHG��&RQQHFWLRQ�IRFXVHV�RQ�VROYLQJ�WKH�RSWLPDO�EDODQFH�EHWZHHQ�FRQYHQLHQW�
OLQNV�DQG�WKH�VKRUWHVW�OHQJWK�RI�URDGV�DQG�WKH�URDG�V\VWHP�LV�GHULYHG�DQG�KLHUDUFKLFDO��:KHQ�
FRQVLGHULQJ�WKH�KXPDQ�VHWWOHPHQW��DIWHU�IRUPLQJ�WKH�FRQQHFWLRQ�URDG�V\VWHP��WKH�SURFHVV�RI�
LWV�UH�RFFXSDWLRQ�ZLOO�EHJLQ��7KH�URDG�V\VWHP�SURPRWHV�DQ�XQHYHQ�UHJLRQDO�GHYHORSPHQW��DQG�
IRUPV�VSUHDG�WHQVLRQ�RI�VHWWOHPHQWV��
�
7KHUHIRUH��WKH�UHVHDUFK�IUDPHZRUN�RI�IRUPLQJ�KXPDQ�VHWWOHPHQW�EHFRPHV�IURP�RFFXS\LQJ�WR�
FRQQHFWLQJ�� DQG�WKHQ � UH�RFFXS\LQJ�� 7KH�WKH RU\� LQFOXGHV� WKH�ED VLF� IDFWRUV� RI� VHWWOHPHQW�
SDWWHUQ�IRUPDWLRQ�PHFKDQLVP��HVSHFLDOO\�FRQVLGHULQJ�WKH�FRPSOH[LW\�RI�WKH�FLW\��)LJXUH���LV�D�
PRGHO�RI�WKH� WKHRU\�RI�PXVFOH�PHPRU\� LQ�QDWXUH�E\�)UHL�2WWR�� ,W�FDQ�EH�GLYLGHG� LQWR� WKUHH�
VWDJHV��7KH� ILUVW� VWDJH� LV� IRUPLQJ�D�WHU ULWRU\�SDWK�QHWZRUN�ZKLFK� LV�EDVHG�RQ�VHDUFKLQJ� IRU�
IRRG�� 7KH� VHFRQG� VWDJH� LV� IRUPLQJ� WKH� VHWWOHPHQW� SDWK� QHWZRUN� WKDW� FRQQHFWV� EHWZHHQ�
LQGLYLGXDO� EXLOGLQJV�� 7KH� WKLUG� VWDJH� LV� IRUPLQJ� WKH�O RQJ�GLVWDQFH� SDWK� QHWZRUN� ZKLFK�
FRQQHFWV�WKH�GLIIHUHQW�KDELWDWLRQV��

 
 

Figure 1: the model of muscle memory 
Diagram reference: Occupying and Connecting, by Frei Otto 

�
%DVLQJ�RQ�WKH�IUDPHZRUN�RI�PXVFOH�PHPRU\��ZH�FDQ�DWWHPSW�WR�GHULYDWLYH�D�QHZ�FRQFHSW�RI��
KXPDQ�HFRORJ\�ZKLFK�IRFXVHV�RQ�JHQHUDWLRQ�DQG�VHOI�RUJDQL]HG�SURFHVVHV�RI�KXPDQ�JURXSV��
HPSKDVL]H�WKH�UHODWLRQVKLS�EHWZHHQ�PDFKLQH��KXPDQ�DQG�QDWXUH��,Q�VLPSOHU�WHUPV��WKH�QHZ�
KXPDQ�HFRORJ\�WULHV�WR�PDNH�D�EDODQFH�RI�KXPDQ�DFWLYLWLHV��EXLOGLQJV�DQG�HQYLURQPHQW��DQG�
SD\�PRUH�DWWHQWLRQ�WR�KHOS�WKH�VXVWDLQDEOH�GHYHORSPHQW��
�
2.2  the methodology of new human ecology 
)URP� WKH�SHUVSHFWLYH�RI� WKH�JHQHUDO� WKHRU\�RI� DUFKLWHFWXUH�� WKHUH� LV�QR� GLVWLQFWLRQ�EHWZHHQ�
QDWXUH� DQG� DUWLILFH�� 1DWXUDO� PRUSKRJHQHVLV�� WKH� GHYHORSPHQW� RI� HYROXWLRQ� DQG� SURFHVV� RI�
FKDQJHV��KDSSHQV�LQ�D�FRPSOH[�V\VWHP��ZKLFK�LV�WKH�FRPELQDWLRQ�RI�LQWHUQDO�JHQHUDWLRQ�DQG�
H[WHUQDO� LQIOXHQFHV� DQG� IRUFHV�� DQG�HY HQWXDOO\� FRQWDLQV� V\VWHP�LQWULQVLF�PDWHULDO� DQG�IRUP�
IHDWXUHV�� 7KLV� NLQG� RI� PRGHO� ZKLFK� LQFOXGHV� FRPSOH[� QDWXUDO� SURFHVV� DVVLVWV� E\� WKH�
FRPSXWHUV�PD\�HPHUJH�WKH�VLPXODWLRQ�YLVXDOO\�DQG�PDNH�ORJLF�PDWKHPDWLFDOO\��7KH�&KXUFK�
7XULQJ� �$ODQ7XULQJ�� ������ K\SRWKHVLV� HVWDEOLVKHG� WKDW� WKH� 7XULQJ� 0DFKLQH�� ZKLFK� ZDV�
LQYHQWHG� LQ������E\�$ODQ7XULQJ�� FRXOG� UHSHDW� ERWK� WKH�XVH�RI�PDWKHPDWLFDO�PDFKLQHV�DQG�
QDWXUH�� 7KXV� LW� LV� QRW� RQO\� KHOS� WKH� GHYHORSPHQW� RI� PHFKDQL]DWLRQ�� EXW� DOVR� JLYHV� WKH�
SRWHQWLDO�WR�IRUPXODWH�QDWXUDO�PRUSKRJHQHVLV��$QRWKHU�VLJQLILFDQW�WKHRU\�LV�SUHVHQWHG�E\�9RQ�
1HXPDQQ��ZKLFK�LQYROYHV�DUWLILFLDO�DQG�QDWXUDO�ELRORJLHV��EHJLQQLQJ�ZLWK�WKH�EDVLV�RI�OLIH���
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&RQVLGHULQJ�DUFKLWHFWXUH�DV�D�PDWHULDO�SUDFWLFH��WKH�GHVLJQ�SURFHVV�KDV�D�KLHUDUFKLFDO�
FRQQHFWLRQ� ZKLFK� SULRULWLVHV� WKH� SURFHVV� RI� IRUPDWLRQ� DQG�W KHQ� LWV� PDWHULDOL]DWLRQ��
7KLV� VXJJHVWV� DQ�DO WHUQDWLYH� DSSURDFK� RI� WHFKQRORJ\� LQ� DUFKLWHFWXUH� GHVLJQ�� ZKLFK�
RULJLQV� IURP�PRUSKRORJLFDO� FRPSOH[LW\�� H[FHSW� GLVWLQJXLVK�PDWHULDOL]DWLRQ� SURFHVVHV�
DQG�JHQHUDWLRQ�RI�IRUP��7KH�ODWHQW�SRWHQWLDO�RI�FRPSXWDWLRQ�VXJJHVWV�WKDW��WKLV�NLQG�RI�
DQDORJ\�RI�HYROXWLRQDU\�DUFKLWHFWXUH�QHHGV�ULJRURXV�JHRPHWULF� ORJLF�DQG�UHDVRQDEOH�
VLPXODWLRQ� DQG� WKH� GLJLWDO�PRGHO� FDQ�EH�GHSOR\HG�PDWHULDO� FKDUDFWHULVWLFV�� FRPSOH[�
ORJLF�DUWLFXODWLRQ�LQ�WKH�PDWHULDO�DQG�VWUXFWXUH�V\VWHPV���

-RKQ�+ROODQG���������JLYHV�D�FUXFLDO�V\VWHP�WKHRU\�LQ�UHODWLRQVKLS�ZLWK�QDWXUDO�DQDORJ�
PRGHO� DQG� KLV� H[DPSOHV� LV� DERXW� WKH� KRZ� WR� RSWLPL]H� WKH� FRPSOH[LW\� LQ� XQVWDEOH�
HQYLURQPHQWV�� 6XFK� SUREOHPV� VHHP� WR� FRQFHQWUDWH� RQ� WKH� TXHVWLRQV� RI� DGDSWDWLRQ�
DQG�GR�QRW�KDYH�D�FROOHFWLYH�QDPH��ZKLFK�FRXOG�FRQQHFW�ZLWK�YDULRXV�DUHD��VXFK�DV�
HFRORJ\�� PDWKHPDWLFV� DQG�DO VR� DUFKLWHFWXUH�� $FFRUGLQJO\�� WKH� FRGHG� LQIRUPDWLRQ� RI�
IRUP�LQ�QDWXUH�LV�GXH�WR�WKH�JHQHV�DQG�QDWXUDO�VHOHFWLRQ�LV�RQ�WKH�IRXQGDWLRQ�RI�FRGHG�
LQIRUPDWLRQ�� ZKLFK� LV� DOVR� LQIOXHQFH� E\� WKH� HQYLURQPHQW�� 6LPLODUO\�� WKH� FRGHG�
PDQXIDFWXULQJ�LQVWUXFWLRQ�LQ�DUFKLWHFWXUDO�PRGHO��ZKLFK�LV�LQ�WKH�UHDO�ZRUOG�EXW�UHIOHFWV�
WKH�DUWLILFLDO�OLIH��LV�DOVR�HQYLURQPHQWDOO\�GHSHQGHQW��

3. Design practice of the human ecology

$V�WKH�FRQFHSW�RI�KXPDQ�HFRORJ\�KDV�GHYHORSHG�GHHSHU�DQG�EURDGHU��WKH�UHFRJQLWLRQ�RI�WKH�
UHODWLRQVKLS� EHWZHHQ� KXPDQV� DQG� QDWXUH� KDV� FKDQJHG� IURP� VHSDUDWLRQ� WR� LQWHJUDWLRQ��
'HVLJQHUV� WU\� WR�H[SORUH�RQ�WKH�DO JRULWKP�RI�QDWXUH�DQG�H[SORLW� WKH�SRWHQWLDO�RI�PDFKLQH�� LQ�
RUGHU�WR�ORRNLQJ�IRU�PHWKRG�RI�WKH�LQWHUDFWLRQ�DQG�ORQJ�WHUP�LQIOXHQFHV�RI�KXPDQV�DQG�QDWXUH��
7KLV� WKLQNLQJ� VXJJHVWV� WKDW� LV� WKHUH� D�GHV LJQ� PHWKRG� ZKLFK� FDQ� HVWDEOLVK� D� VXVWDLQDEOH�
V\VWHP� RI�W KH� LQWHUDFWLRQ� EHWZHHQ� WKH�F ROOHFWLYH� DFWLYLWLHV� RI�KXP DQ� DQG� WKH�F KDQJHV� RI�
QDWXUH"�:LWK�VXFK�DQ�LGHD��D�GHVLJQ�SURSRVDO�LQ�XUEDQ�VFDOH�SURSRVHV�LQ�/LZD�2DVLV�FLW\��

3.1  Nomadic self-organized network oasis city 
7KH�/LZD�2DVLV� FLW\� LV� ORFDWHG� DW�WKH�$ UDELDQ�3HQLQVXOD�� RQ� WKH�QRU WK� HGJH�RI�WKH�5 XE�$O�
.KDOL�GHVHUW�� ,Q�FRPPRQ�VHQVH��GHVHUW� LV�GHILQHG�DV� WKH�PLGGOH�RI�QRZKHUH��+RZHYHU�� LW� LV�
QRW� WUXH�� WKH�GHV HUW� LV� IDU�PRUH� YDULRXV� DQG�E HDXWLIXO� WKHQ� ZH� LPDJLQH�� (YHQ� LQ� D�GHV HUW��
ZKHUH�LV�IXOO�RI�VDQG��WKH�VDQG�DOVR�FDQ�EHFRPH�DQ�H[FHOOHQW�PHGLD�WR�UHSUHVHQW�WKH�YDULRXV�
FOLPDWH� DQG� JHRORJLFDO� FRQGLWLRQ�� 7KH� ODQGVFDSH� FRQGLWLRQ� LV� DQ� LPSRUWDQW� IDFWRU� LQ� ZKROH�
HFRORJLFDO� V\VWHP�� 7KHUHIRUH�� GXH� WR� WKH� GLYHUVH� FRQGLWLRQ� DERYH�� WKH� VSHFLHV� GLVWULEXWHG�
DEXQGDQWO\�DQG�YDULRXVO\� LQ� WKH�GHVHUW��6LPLODUO\�� EHFDXVH�RI�GLIIHUHQW�HFRORJLFDO� FRQGLWLRQ��
WKH� VSHFLHV� GLVWULEXWHG�RQ� WKH�GHVVHUW� LV� GLYHUVH� DV�ZHOO�� )XUWKHUPRUH�� WKH�GHVHUW� LV� IXOO� RI�
UHVRXUFH��HVSHFLDOO\�HQHUJ\�UHVRXUFH��LQFOXGLQJ�IRVVLO�HQHUJ\�UHVRXUFH��VXFK�DV�RLO�DQG�FRDO��
DQG�DOVR�VXVWDLQDEOH�UHVRXUFH��IRU�LQVWDQFH��VRODU�HQHUJ\�DQG�ZLQG�HQHUJ\��7KH�H[SRVXUH�RI�
WKH�GLYHUVLW\�RI�5XE�$O�.KDOL�GHVHUW�OHW�XV�NQRZ�KRZ�LQWHUHVWLQJ�DQG�DEXQGDQW�RI�LW��DQG�LW�JLYH�
XV�WKH�PRWLYDWLRQ�DQG�DOVR�SRWHQWLDO�WR�GHYHORS�QHZ�PHWKRGRORJ\�RI�XUEDQ�GHVLJQ�LQ�WKLV�DUHD��

8QOLNH�WKH�RWKHU�FRQWHPSRUDU\�XUEDQ�VHWWOHPHQW�DUHD�LQ�8QLWHG�$UDE�(PLUDWHV��IRU� LQVWDQFH��
'XEDL� DQG� $EX� 'KDEL�� ZKLFK� ZHUH� FRQVWUXFWHG� IROORZLQJ� WKH� JRYHUQPHQWDO� SODQQLQJ�� DQG�
PDLQO\� UHSUHVHQW� WKH�F DSLWDO� DQG�S ROLWLFDO� LPSDFWV�� /LZD� RDVLV� LV� D� VHOI�RUJDQL]HG� WHUULWRU\�
ZKLFK� LV� VWURQJO\� LQIOXHQFHG� E\� WKH� GLVWULEXWLRQ� RI� VFDUFH� UHVRXUFHV� DQG� WRSRJUDSKLF�
FRQGLWLRQV�LQ�WKH�GHVHUW��%HFDXVH�RI�WKLV�SURSHUW\��/LZD�RDVLV�ZDV�HPHUJLQJ�DV�DQ�HFRORJLFDO�
VHOI�RUJDQL]H� QHWZRUN� V\VWHP� LQWHUDFWHG� ZLWK� RWKHU� UHVRXUFHV� QHWZRUN�� )RU� H[DPSOH�� /LZD�
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RDVLV�ZDV�EXLOW� RQ���� FHQWXU\��PDLQO\� EHFDXVH� LWV� ORFDWLRQ�ZDV� LQ� WKH� DFFHVVLEOH� UDGLXV�RI�
VKDOORZ�JURXQGZDWHU�UHVRXUFH�QHWZRUN��:DWHU�ZDV�WKH�PRVW�LPSRUWDQW�UHVRXUFH�LQ�WKDW�SHULRG��
EHFDXVH�LW�LV�QHFHVVDU\�IRU�WKH�QRPDGLF�SHRSOH�ZKR�DUH�OLYLQJ�DQG�GLVFRYHULQJ�LQ�WKH�GHVHUW��
7KH\� ZHUH� ³VFDQQLQJ´� WKH� WHUULWRU\� LQ� WKH� 'HVHUW� ZLWKRXW� H[WUDFW� JHRORJLFDO� XQGHUVWDQGLQJ��
DQG� WULHG� WR� ILQG� WKH� ORFDWLRQ� ZKLFK� FDQ� HDVLO\� DFFHVV� WR� WKH� VKDOORZ� XQGHUJURXQG� ZDWHU�
WKURXJK�PDQXDOO\�GLJJLQJ�ZHOOV��6RPH�VHWWOHPHQWV�HPHUJHG�LQGLYLGXDOO\�DORQJVLGH�WKH�ZHOOV��
DQG�FRQVHTXHQWO\�FRQQHFWHG�WRJHWKHU�DV�D�QHWZRUN�RDVLV��7KHUHIRUH��/LZD�ZDV�EXLOW�XS�DV�D�
QRPDGLF� VHOI�RUJDQL]H� QHWZRUN� RDVLV� FLW\�� PDLQO\� UHVSRQGLQJ� WR� WKH�Z DWHU� UHVRXUFH�
GLVWULEXWLRQ��+RZHYHU�� WRGD\�DERXW�����ZDWHU�XVDJH�LQ�/LZD�RDVLV� LV�SURYLGHG�E\�WKH�ZDWHU�
GHVDOLQDWLRQ�SODQWV�IURP�WKH�FRDVWDO�DUHD��7KLV�FKDQJH�PHDQV�HQHUJ\�KDV�UHSODFHG�ZDWHU�DV�
WKH� PRVW� LPSRUWDQW� ORFDO� UHVRXUFH�� ZKHQ� WKLV� ZDWHU� VXSSO\LQJ� VWUDWHJ\� LV� DFWXDOO\� XVLQJ�
HQHUJ\� WR�UHSODFH� WKH�ZDWHU� FRQVXPSWLRQ��8QGHU� WKLV� FRQGLWLRQ�� WKH�H[LVWLQJ�PRUSKRORJ\�RI�
/LZD�PD\�EH�FKDOOHQJHG���
�
,Q� DGGLWLRQ�� LQ� WKH� �����PDVWHU�� /LZD� LV� JRLQJ� WR�WU DQVIRUP� IURP� D� IDUP� DUHD� LQWR� D�PDLQ�
WRXULVP� GHVWLQDWLRQ� LQ� WKH� GHVHUW�� 7KHUHIRUH�� LWV� UHVLGHQW� SRSXODWLRQ� ZLOO� EH� LQFUHDVH� IURP�
DURXQG�������� WR��������� DQG� WKH�DQQXDO� WRXULVW� DPRXQW� LV� DLPLQJ� WR� JURZ� IURP�������� WR�
��������8QGHU�WKLV�EDFNJURXQG��HQHUJ\�KDV�EHFRPH�WKH�PRVW� LPSRUWDQW�GULYLQJ�IRUFH�RI�WKH�
H[SDQVLRQ�RI�WKH�/LZD�RDVLV��
�
,Q�WKH�/LZD�WHUULWRU\��WKHUH�LV�D�W\SH�RI�UHPDUNDEOH�ODQGVFDSH��EHWZHHQ�GXQHV�LQ�ODQG�VDENKD�
�VDOW�SODWH���7KLV� ODQGVFDSH�LV�D�PDLQ�WRXULVP�DWWUDFWLRQ��DQG�DOVR�D�SRWHQWLDO�HQHUJ\�VRXUFH�
EHFDXVH�LW¶V�ODUJH�UHVHUYHV�RI�VDOW��,Q�DGGLWLRQ��LQ�WKH�ODWHVW����\HDUV�GHYHORSLQJ�KLVWRU\��/LZD�
ZDV�H[SDQGLQJ�E\�FOHDQLQJ�DQG�RFFXS\LQJ�VDENKDV��ZKLFK�DUH�QRUPDOO\�ORFDWHG�DW�WKH�VPDOO�
EDVLQV� DQG� SURWHFWHG� IURP� WKH�V WURQJ�ZLQGV� LQ� GHVHUW� E\� VXUURXQGLQJ� GXQHV�� %HFDXVH� WKH�
H[LVWLQJ�/LZD�RDVLV�QHWZRUN�V\VWHP�LV�FRQVWLWXWHG�E\�VHWWOHPHQW�DQG�QHDUE\�VDENKDV��DQG�WKH�
VDOW�PDWHULDO�GLVWULEXWLRQ�SURFHVV��VR�LW�LV�SRWHQWLDO�WR�DSSO\�DV�LQSXWV�LQWR�DQ�DOJRULWKP��
�
3.2  Biological self-organized network algorithm 
,QVWHDG�RI�UHWUDFWLQJ�WR�D�WUDGLWLRQDO�WRS�GRZQ�V\VWHP��D�QHZ�LQWHUDFWLYH�DQG�ERWWRP�XS�VHOI�
RUJDQL]H� DOJRULWKP� LV� QHFHVVDU\�� WR�F RSH�ZLWK� WKH�H[ LVWLQJ� FRPSOLFDWHG� HFRORJLFDO� QHWZRUN�
V\VWHP�� )RU� WKLV� UHDVRQ�� WKH�SU RMHFW� UHVHDUFKHV� DQG�H [SHULPHQWV� ZLWK� WKH�SK\ VDUXP�
SRO\FHSKDOXP�VOLPH�PROG��6OLPH�PROG��3K\VDUXP�SRO\FHSKDOXP��LV�D�PROG��KDYLQJ�DQ�LGHQWLW\�
FULVLV�DV�LW�KDV�QRW�EHHQ�GHILQHG�DV�D�NLQG�RI�PROG��,Q�WKH�JURZLQJ�SURFHVV��RDWV�ZRXOG�EH�DQ�
HOHPHQW� WR� DWWUDFW� WKH� 3K\VDUXP� SRO\FHSKDOXP� DQG� WKH� IRUPHG� EUDQFKHV� FDQ� EH� HIILFLHQW�
QHWZRUNV� ZKLFK� LV� DSSOLFDEOH� WR� QHZ� GHVLJQ� QHWZRUNV� IRU� WKH� FRPPXQLFDWLRQ� DQG�
WUDQVSRUWDWLRQ�XQGHU�D�VHW�RI�FRQVWUDLQWV�RI�HQYLURQPHQW�SUREOHP��
�
)LJXUH� �� LV� DQ� H[SHULPHQW� RI� WKH� QHWZRUN� IRUPDWLRQ� LQ� 3K\VDUXP� SRO\FHSKDOXP�� ZKLFK� LV�
VLPLODU� WR� WKH�QHWZRUN�RI� WXEHV�DURXQG�7RN\R��)LJXUH��� LV�KRZ�VOLPH�PROG�JURZ�H[FOXVLYHO\�
DORQJ�WKH�VKRUWHVW�SDWK�SRVVLEOH�EHWZHHQ�WKH�WZR�SLHFHV�RI�IRRG��ZKLFK�ZDV�SXW�DW�WKH�VWDUW�
DQG�WKH�HQG�RI�WKH�PD]H��8QWLO�QRZ�DOO�WKH�H[SHULPHQWV�DERXW�VOLPH�PROG�ZHUH�FRQGXFWHG�E\�
VFLHQWLVWV��7KH\�KDYH�REVHUYHG�VOLPH�PROG�DFWLYLWLHV�EXW�WKHVH�KDYH�QRW�DLPHG�DW�VLPXODWLRQ�
IRU� GHVLJQ� FLWLHV�� )URP� WKH�XU EDQ� GHVLJQHU� SHUVSHFWLYH�� ZH� ZDQW� WR� XVH� WKH� VOLPH� PROG�
DOJRULWKP� LQWR� WKH�XU EDQ� GHVLJQ��:KDW�ZH� DUH� LQWHUHVWHG� LQ� LV� WR�XV H� WKH�L QWHOOLJHQFH� VHOI�
RUJDQL]LQJ�DOJRULWKP�FUHDWHG�E\�VOLPH�PROG�GLVWULEXWLRQ� LQWR�XUEDQ�GHVLJQ�PDNLQJ�D�VKLIW� IRU�
WKH� IXWXUH� FLWLHV�7KLV� PLFURRUJDQLVP� KDV� VLPLODU� EHKDYLRXUV� VWUDWHJ\� ZLWK� QRPDGLF� SHRSOH�
ZKHQ� WKH\� DUH� VHDUFKLQJ� DQG�F ROOHFWLQJ� UHVRXUFHV�� 7KH� EHKDYLRXU� RI�SK\ VDUXP� LV� WKH�
FRPELQDWLRQ� RI�QXPHURXV� FHOOV� LQVLGH�� 7KH�L QWHUDFWLRQ� DQG� FRPPXQLFDWLRQ� RI�L WV� FHOOV� FDQ�
RXWSXW�D�QHWZRUN�JHQHUDWLQJ�SURFHVV�DV�RSWLPL]HG�DV�DUWLILFLDO�RQH���
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Figure 2: Nakagaki, et al. Rules for biologically-inspired adaptive network design 
Diagram reference: Science/AAAS 

Figure 3: Nakagaki, Yamada, Toth Path finding by tube morphogenesis in an amoeboid arganism 
Diagram reference: Science/AAAS 

$V� PHQWLRQHG� LQ� WKH�F KDSWHU� ��� )UHL� 2WWR� VDLG� WKH�P XVFOH� PHPRU\� LQ� WKH�QDWXU H� FDQ� EH�
GLYLGHG� LQWR�WKUHH�VWHSV��ZKLFK�FDQ� OHDGV�WR�WKH� VLPXODWLRQ�RI� WKH�QDWXUDO�KXPDQ�VHWWOHPHQW�
QHWZRUNV�� ,W� LV�VLPLODU� WR� WKH�JURZWK�RI�V OLPH�PROG��ZKLVW�H[SDQGLQJ�DURXQG� LQ� WKH�PHGLXP��
WKHQ� FRQFHQWUDWLQJ� RQ� QRGHV� DQG�PDNLQJ� D�F LUFOH� WR�V XUURXQG� WKH�IRRG�V RXUFHV�� DQG�O DVW��
EHFRPLQJ�DQ�RSWLPL]HG�QHWZRUN�FRQQHFWLQJ�ZLWK�HDFK�RWKHU�WR�WUDQVIHU�WKH�LQIRUPDWLRQ��

&RQQHFWLQJ� ZLWK� VLWH�� VDENKD� KDV� D� QXPEHU� RI� VDOW� DQG� ZDWHU�� ZKLFK� VKRXOG� EH� XVHG� IRU�
KXPDQ� DFWLYLWLHV�� 7KH� QHWZRUN� EHWZHHQ� UHVLGHQFH� DQG� VDENKD� FDQ� EH� WKH�DQD ORJ� PRGHO�
REMHFW� WR� UHVHDUFK��7KH�VOLPH�PROG��DV�ELRORJLFDO�PRGHO��FDQ�KHOS�ZLWK� WKH�DOJRULWKP� LQ� WKH�
VDENKD� QHWZRUN�� &KRRVLQJ� WKH� VDEKND� LQ� 5XE� $O� .KDOL� WR� VLPXODWH� WKH� QHWZRUN� EHWZHHQ�
VDEKND� DQG� UHVLGHQFH�� %\� DSSO\LQJ� ELR��G� SULQWLQJ� WHFKQRORJ\�� KLJK�UHVROXWLRQ� REVHUYDWLRQ�
GHYLFH�DQG�SLFWXUH�DQDO\VLV�DOJRULWKP��WKH�SURMHFW�KDV�GHYHORSHG�VOLPH�PROG�DV�D�ELRORJLFDO�
QHWZRUN� DOJRULWKP�� WR�J HQHUDWH� WKH� WLPH�EDVHG� XUEDQ� GHVLJQ� SURSRVDOV� IRU� /LZD� WHUULWRU\��
)LJXUH���LV�WKH�ELR��G�SULQW�PDFKLQH�RI�VRPH�FRPSRQHQWV�WR�SXVK�WKH�PDWHULDOV�WR�WKH�SHWU L�
GLVK�ZLWK�WKH�LQMHFWRU��3XW�IRRG�UHVRXUFH�WR�WKH�ORFDWLRQ�RI�VDNEKD�LQ�GHVHUW�DQG�VOLPH�PROG�LQ�
WKH� ORFDWLRQ�RI�UHVLGHQFH� LQ�/LZD�DQG�D�SLFWXUH�RI�FRQWRXU�PDS�DV� OLJKW�VRXUFH��7KH�SURMHFW�
DOVR� GHYHORSV� WKH�G LJLWDO� VLPXODWLRQ� QHWZRUN� DOJRULWKP� IURP� WKH�V WUDWHJ\� RI�V OLPH� PROG� LQ�
SDUDOOHO��LQ�RUGHU�WR�SURYLGH�GHVLJQ�SURSRVDO�LQ�VSHFLILF�DUHD��ZLWK�KLJKHU�DFFXUDF\���
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Figure 4: the Bio-3D print machine 

 
3.3  Information process from biological network algorithm 
%HFDXVH�WKH�PDLQ�RXWSXW�IURP�WKH�ELRORJLFDO�QHWZRUN�DOJRULWKP�DUH�SLFWXUHV�)LJXUH�����,Q�WKLV�
SDUW�� WKH� SURMHFW� DSSO\� DOJRULWKP� WR� FRQYHUW� WKH� SLFWXUH� WR� GHQVLW\� SRLQWV�� DQG� WKHQ� WKHVH�
SRLQWV�FDQ�XVH�WR�JHQHUDWH�WKH�PHDWEDOO�WR�VKRZ�WKH�WR�VKRZ�WKH�WKLFNQHVV�RI�WKH�VOLPH�PROG�
LQ�WKH�SLFWXUH��)LQDOO\��E\�LQSXW�WKHVH�SRLQWV�LQWR�VKRUWHVW�SDWK�DOJRULWKP��ZH�FDQ�UHJHQHUDWH�
WKH�QHWZRUN�RI�VOLPH�PROG�LQ�WKH�ELRORJLFDO�H[SHULPHQW�DV�LQ�WKH�)LJXUH����

 
 

Figure 5: The interface of interpretating the experiment result from biological algorithm 

�

  
 

Figure 6: Apply shortest path algorithm to reconstruct the network of slime mold. 

�
3.4  Ecologocial relational model 
)URP�DERYH�VWHSV��ZH�DOUHDG\�FDQ�FRQYHUW�WKH�ELRORJLFDO�H[SHULPHQW�UHVXOWV�IURP�SLFWXUHV�WR�
YHFWRU� GDWH�DQG�IL W� WR� WKH� VLWH�� +RZHYHU�� LQ� RUGHU� WR�SU RYLGH� D� FRQYLQFLQJ� XUEDQ� GHVLJQ�
SURSRVDO��ZH�QHHG�WR�F RPELQH� WKH�LQWHUSUHWDWLQJ�SURFHVV�ZLWK�PRUH�FRPSOH[�VLWH�FRQGLWLRQ��
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)RU�H[DPSOH��,Q�WKH������PDVWHU�SODQ�RI�/LZD�RDVLV��WKH�SRSXODWLRQ�ZLOO�EHFRPH���WLPHV�DV�LQ�
SUHVHQW��IURP�DURXQG��������WR���������DQG�WKH�P DLQ�LQGXVWU\�LQ�/LZD�ZLOO�VKLIW�IURP�IDUPLQJ�
WR� WRXULVP�� 7R� IXOILO� WKH� UHTXLUHPHQWV� IRU� WKH� LQFUHDVLQJ� SRSXODWLRQ� DQG� GHYHORSPHQW� RI�
LQGXVWU\��ZH�QHHG�GLIIHUHQW�DPRXQW�RI�UHVRXUFH�DQG�LQIUDVWUXFWXUHV��$QG�WKHVH�UHVRXUFHV�DOVR�
KDV� UHODWLRQV� LQ� EHWZHHQ�� ZKLFK� PHDQV� QRUPDOO\� WR� IXOILO� WKH� VLQJOH� UHTXLUHPHQW� RI� RQH�
UHVRXUFH�ZH�DOVR�QHHG�WR�SURGXFH�H[WUD�UHODWHG�UHVRXUFH��
�
%DVH� RQ� WKH� LQSXW�RXWSXW� UHODWLRQ� EHWZHHQ� GLIIHUHQW� UHTXLUHG� UHVRXUFH�� DQG� WKH� SRSXODWLRQ�
LQFUHDVH�WDUJHW�LQ�PDVWHU�SODQ�������WKH�SURMHFW�FDQ�EXLOG�XS�D�PDWKHPDWLFV�HFRORJLFDO�LQSXW�
RXWSXW�PRGHO��LW�FDQ�EH�SUHGLFWHG�WKH�JHQHUDO�UHTXLUHPHQWV�RI�HDFK�UHVRXUFH�LQ�HDFK�\HDUV��
)LJXUH��� VKRZV� WKDW� WKH�G\QDPLF�PDWKHPDWLFV�PRGHO� LV� SRWHQWLDO� WR� OLQN� WR� WKH� LQIRUPDWLRQ�
LQWHUSUHWDWLQJ�SURFHVV�RI�WKH�ELRORJLFDO�H[SHULPHQW��ZKLFK�FDQ�KHOS�WKDW�WR�GHYHORS�DV�UHOLDEOH�
XUEDQ�GHVLJQ�SURSRVDO��

Figure 7: The interface shows the development progress in different year from the biological 
algorithm 

�
3.5  Biological experiment information interpretation 
)URP� WKH� UHVHDUFK�RI� WKH� WHUULWRU\�� LW�H[SRVHV� WKDW� WKH�H[LVWLQJ�PRUSKRORJ\�RI�/LZD�RDVLV� LV�
H[SDQGLQJ�E\�RFFXS\LQJ�VDENKD��,Q�WKH�SURFHVV�RI�RFFXS\LQJ��SHRSOH�QHHG�WR�FOHDQ�WKH�VDOW�
RQ� WKH�V XUIDFH�� WR�DY RLG� WKH�KL JK� VDOLQLW\� HQYLURQPHQW� WR� GDPDJH� WKH�EXL OGLQJ� VWUXFWXUH�,Q�
DGGLWLRQ�� LW�FDQ�EH�IRXQG�HQHUJ\�KDV�EHFRPH�WKH�PDLQ� IRUFH�WR�GU LYH� WKH�GHYHORSPHQW��DQG�
VDOW� LV� SRWHQWLDO� WR� D� VRXUFH�RI� HQHUJ\�� ,Q� WKH�RWKHU� DVSHFW�� WKH�EHKDYLRXU� RI� VOLPH�PROG� LV�
DFWXDOO\�UH�GLVWULEXWLQJ�WKH�UHVRXUFH�RQ�VLWH�WR�LPSURYH�WKH�WUDQVSRUWDWLRQ�HIILFLHQF\���
�
7R� VXP� XS��WKHV H� FRQGLWLRQ� JLYH� XV� WKH�U HDVRQV� WR�WU DQVODWH� WKH�SU RFHVV� RI�WKH � ELRORJLFDO�
H[SHULPHQW� DV� DQG�DQD ORJ� PRGHO� RI� SHRSOH� H[SDQGLQJ� WKH�F LW\� E\� UH�GLVWULEXWLQJ� WKH�V DOW�
PDWHULDO� DQG�RFFXS\LQJ� VDENKDV�� 7KH�GDWD�IU RP� WKH�L QSXW�RXWSXW�PRGHO� LV� WKH�SUDPHWHU� WR�
FRQWURO�WKH�TXDQWLW\�DQG�SURJUHVV�RI�WKLV�LQWHUSUHWDWLRQ��
�
3.6  Physa self-organized network city 
%\� DSSO\LQJ� SK\VD� VHOI�RUJDQL]HG� ELRORJLFDO� DOJRULWKP�� ZH� FDQ� JHQHUDWH� WKH� XUEDQ� GHVLJQ�
SURSRVDO� FRQWHQWV� GLIIHUHQW� WLPH� VWDJHV�� DQG� SURYLGH� VXJJHVWLRQ� RQ� SURJUDPV� GLYLVLRQ��
ORFDWLRQ�� DQG� PDWHULDO� TXDQWLWLHV�� 7KHVH� V\VWHP� DOORZ� GHVLJQHUV� FRSH� ZLWK� WKH� FRPSOH[�
WHUULWRU\� FRQGLWLRQV� DQG� DOVR� IXOILO� WKH� VRFLHW\� GHYHORS� UHTXLUHPHQW�� ,Q� DGGLWLRQ�� LQVWHDG�RI�
WUDGLWLRQDO�WRS�GRZQ�FLW\�PRUSKRORJ\��WKLV�PHWKRGRORJ\�DOORZ�GHVLJQHUV�WR�GHYHORS�QHZ�VHOI�
RUJDQL]HG�GHFHQWUDOL]HG�FLW\��
�

923



3.7  Autonomous network builder 
7KH�3K\VD�%LRORJLFDO�$OJRULWKP�FRXOG�EH�RSHUDWHG�DQG�UXQ�XQGHU�GLIIHUHQW�VFDOH��8QGHU�WKH�
KLJKHU� WKDQ�����WL PH� DPSOLILFDWLRQ� PLFURVFRSH�� WKH� FHOOV� RI�V OLPH� PROG� PRYHG� LQ� D�Y HU\�
RUJDQL]H�ZD\��7KH�VZDUP�RYHPHQW�RI�FHOOV�UHVXOWHG�LQ�DQ�RVFLOODWLRQ�IOXLG��DQG�WUDQVIRUP�WKH�
GLDPHWHUV�RI�WKH�WXEH�IUHTXHQWO\��7KLV�RUJDQL]HG�VZDUP�EHKDYLRU�ZDV�RSHUDWHG�XQGHU�D�UHDO�
WLPH� DXWRQRPRXV� V\VWHP�� 7KLV� SURSHUW\� JLYH� XV� D�QHZ � SRWHQWLDO� WR�H[ WUDFW� GHWDLO� UHDO�WLPH�
LQIRUPDWLRQ�IURP�WKH�3K\VD�ELRORJLFDO�DOJRULWKP�LQ�D�PLFUR�VFDOH��UDWKHU�WKDQ�RQO\�REVHUYH�WKH�
SDWWHUQ�RI�WKH�PDFUR�QHWZRUN���
�
,Q�VRPH�FRQGLWLRQ��VDOW�LV�D�SUHFLRXV�UHVRXUFH�LQ�GHVHUW��DQG�SHRSOH�PD\�PDQXDOO\�FROOHFWLQJ�
ZLWK�VXIIHULQJ�RI�FUXHO�FOLPDWH�FRQGLWLRQ��$OWKRXJK�WKLV�VFHQDULR�GRHV�QRW�KDSSHQ�LQ�/LZD�QRZ��
EXW� ZKHQ� VDOW� LV� D� SRWHQWLDO� UHVRXUFH� RI� HQHUJ\�� LW� JLYH� XV� DQ� DUJXPHQW� WR� DSSO\� PRUH�
FRHIILFLHQW� ZD\� WR� KDUYHVWLQJ� VDOW� IURP� VDENKDV�� ,Q� WKH� DERYH� UHVHDUFK�� ZH� IRXQG�WKH�
UHVRXUFH� KDUYHUVWLQJ� EHKDYLRXU� RI� FHOOV� RI� VOLPH�PROG� KDYH� VLPLODULW\� RI�QRPDGLF� SHRSOH¶V�
FROOHFWLQJ�DFWLYLW\�LQ�GHVHUW���
�
,Q�WKH�RWKHU�DVSHFW��,Q�RUGHU�WR�LPSOHPHQW�WKH�XUEDQ�GHVLJQ�SURSRVDO�JHQHUDWHG�E\�ELRORJLFDO�
DOJRULWKP��VZDUP�URERW�ZDV�LQWURGXFHG�DV�DXWRQRPRXV�EXLOGHUV�LQ�WKLV�V\VWHP��%HFDXVH�WKH�
JURZLQJ�RI�SK\VDUXP� LV� WKH�PDFURVFRSLFDO� UHSUHVHQWDWLRQ�RI� WKH�FROOHFWLYH�PRYHPHQW�RI�L WV�
FHOOV�LQVLGH��ZKLFK�KDV�WKH�VLPLODU�PHFKDQLVP�ZLWK�VZDUP�URERWV���
�
�
3.8  Computational self-organized network algorithm 
%HFDXVH� WKH�EL RORJLFDO� VLPXODWLRQ� KDV� FHUWDLQ� OLPLWDWLRQV� LQ� WKH�DF FXUDF\� RI�WKH � GDWD�
SURFHVVLQJ� DQG� UHFRUGLQJ�� ZH� DOVR� PDQLSXODWHG� WKH� GLJLWDO� VLPXODWLRQ� DV� FRPSDULVRQ� DQG�
VXSSOHPHQW��%\�VHWWLQJ�XS�WKH�DJHQWV �DV�WKH�VZDUP�URERW�JDWKHUHU��DQG�HPLW�WKH�FROOHFWDEOH�
SDUWLFOHV�DV�WKH�SRVLWLRQ�RI�VDENKD��VLPXODWLRQ�RI�VZDUP�URERW�FROOHFWLRQ�EHKDYLRU�LV�EXLOW�XS��
,Q� WKLV�VLPXODWLRQ��ZH�FDQ�FOHDUO\�REVHUYH�DQG�DQDO\VH�KRZ� WKH�DJHQWV�FROOHFWLQJ�PDWHULDOV�
DQG�LQWHUDFW�ZLWK�WKH�WHUULWRU\��7KHVH�PD\�SURYLGH�XV�PRUH�VXJJHVWLRQV�DERXW�KRZ�WR�SURJUDP�
WKH�VZDUP�URERW�DQG�GHVLJQ�WKH�VDOW�LQIUDVWUXFWXUH�QHWZRUN���
�
2QFH�GHFLGHG�DSSOLHG�VZDUP�URERW�DV�WKH�EXLOGHU�RI� WKH�XUEDQ�GHVLJQ�SURSRVDO�� WKH�SURMHFW�
QHHGV� PRUH� GHWDLOHG� LQIRUPDWLRQ� LQWHU� RI�V PDOOHU� VFDOH� DQG� DFFXUDWH� WLPH�� 7KH�EL RORJLFDO�
DOJRULWKP� LV�FDSDEOH� LQ� ODUJH�VFDOH��EXW�KDV �PDQ\� WHFKQLFDO� OLPLWDWLRQ� LQ�VPDOO� VFDOH�� ,Q� WKH�
RWKHU�DVSHFW��GLJLWDO�VLPXODWLRQ�KDV�DGYDQWDJH�LQ�SURYLGH�YHU\�DFFXUDWH�IHHGEDFN��7KHUHIRUH��
ZH� H[WUDFW� WKH�PHFKDQLVP� IURP� WKH� EHKDYLRXU� RI�SK\ VDUXP� WR� GHYHORSHG� D�U HODWHG� GLJLWDO�
DOJRULWKP��7KHVH�DOJRULWKP�ZLOO�UXQ�LQ�D�VPDOOHU�VFDOH�RI�WHUULWRU\�DQG�PDLQO\�DIIHFWHG�E\�WKH�
VDOLQLW\�LQIRUPDWLRQ��
�
:KHQ�WKH�VZDUP�URERWV�FDUU\LQJ�PDWHULDOV�DQG�PRYLQJ�DURXQG�/LZD�WHUULWRU\��LW�LV�SRWHQWLDO�WR�
FRQVWUXFW�VSHFLILF�XUEDQ�SURWRW\SHV�DQG�QHZ�ODQGVFDSH��)RU�LQYHVWLJDWLQJ�WKLV�SRVVLELOLW\��WKH�
SURMHFW�UHVHDUFKHV�WKH�HQHUJ\�SURGXFLQJ�DQG�VWUXFWXUH�DSSOLFDWLRQ�RI�WKH�UHVRXUFHV��VXFK�DV�
VDOW�� ILEHU�� DQG� VWDUFK� LQ� /LZD� WHUULWRU\�� 7KH� SURMHFW� RUJDQL]HV� WKHVH� LQYHVWLJDWLRQV� DV� D�
PDWHULDO� V\VWHP��DQG� FRQQHFWHG� LW� LQWR� WKH�ELRORJLFDO� QHWZRUN�DOJRULWKP��E\�DSSO\LQJ�GLJLWDO�
VLPXODWLRQ�DV�LQ�WKH�)LJXUH����
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Figure 8: plan view of urban scale 

�
4. Conclusion 
 
6LQFH� PDQ� DQG�QDWXU H� ERWK� VKDUH� WKH�F RPPRQ� UHVRXUFHV� IRU� WKH� FRQVWUXFWLRQV� DQG�
DUFKLWHFWXUH�DOZD\V�KDV�FORVH�UHODWLRQVKLS�ZLWK�LWV�VXUURXQGLQJV��9HUQDFXODU�DUFKLWHFWXUH�LV�DQ�
H[DPSOH�ZKLFK�EXLOGLQJV�DGDSW�WKH�FKDQJHV�RI�FOLPDWH�DQG�PHHW�LQKDELWDQWV¶�QHHGV��,W�LV�QRW�
HDV\� WR�HYDOXDWH� WKH�EXL OGLQJV¶�HFRORJLFDO� FRVW��HVSHFLDOO\�ZKHQ� LW�QHHGV� WR�FRQVLGHU�DERXW�
WKH� ZKROH� OLIH� F\FOH� RI� EXLOGLQJV�� :LWK� WKH�DG YHQW� RI�L QGXVWULDO� HUD�� JOREDO� HQYLURQPHQWDO�
LVVXHV� KDYH� UHFHLYHG� ZLGHVSUHDG� DWWHQWLRQV�� DQG� SHRSOH¶V� DFWLYLWLHV� FDQ� QRW�F RQVLGHU� DV�
LQGLYLGXDOV¶� DFWLRQV�� *OREDO� ZDUPLQJ� UHPLQGV� XV� WR�SD\ � PRUH� DWWHQWLRQ� RI�JO REDO�
HQYLURQPHQWDO� LVVXHV� ZKLFK� FDXVHG� GDPDJH� E\� KXPDQV¶� DFWLYLWLHV�� 3DUWLFXODUO\�� EXLOGLQJV�
PD\�DFW�DV�D�PHGLXP�WR�H[SRVH� WKH� IDFW��7KHUH� LV�D�QHHG� WR�VKLIW� WKH�GHVLJQ� WKLQNLQJ� IURP�
VHSDUDWLRQ� WR� LQWHUDFWLRQ�EHWZHHQ�KXPDQV�DQG�QDWXUH��7KH�QHZ�FRQFHSW�RI�KXPDQ�HFRORJ\�
IRFXVHV� RQ� JHQHUDWLRQ� DQG�V HOI�RUJDQL]HG� SURFHVVHV� RI� KXPDQ� JURXSV�� HPSKDVL]H� WKH�
UHODWLRQVKLS� EHWZHHQ� PDFKLQH�� KXPDQ� DQG� QDWXUH�� ,W� SD\V� PRUH� DWWHQWLRQ� WR� KHOS� WKH�
VXVWDLQDEOH�GHYHORSPHQW�RI�HDUWK��
�
0RVW� JHQHUDOO\�� DUFKLWHFWXUH� GHVLJQ� LV� QRW� RQO\� DERXW�F RQVWUXFWLQJ� EXLOGLQJV� DQG� RWKHU�
SK\VLFDO� LQIUDVWUXFWXUH�� EXW� DOVR� DERXW� GHVLJQLQJ� DQG�SO DQQLQJ� IURP� WKH�P LFUR� OHYHO� WR�WKH �
PDFUR�OHYHO�� ,W�LV� LPSRUWDQW�WR�PHQWLRQ�WKDW�WKH�V HOI�RUJDQLVDWLRQ�UXOHV�LQ�QDWXUH�LV�DERXW�WKH�
SURFHVV� RI�PHWDEROLVP�DQG�WKH�SU LQFLSOHV� RI�WKHUPRG\QDPLFV��1DWXUDO� XUEDQ� DQG�W UDQVSRUW�
SODQQLQJ�LV�SHUIHFW�DV�WR�ILQG�VROXWLRQV�WR�WKH�HFRORJLFDO�VLJQLILFDQFH��2WWR��)���������
�
,Q� VXPPDU\�� WKH�3 K\VD� ELRORJLFDO� QHWZRUN� DOJRULWKP� JHQHUDWHG� GHVLJQ� SURSRVDO� LQ� XUEDQ�
VFDOH�� DQG� WKH� GLJLWDO� QHWZRUN� DOJRULWKP� FRPSXWH� WKH�GHV LJQ� SURSRVDO� LQ� EXLOGLQJ� VFDOH��
PHDQZKLOH� WKH�V ZDUP� EXLOGHUV� DQG� WKH�P DWHULDO� V\VWHP� DUH� WKH�IL QDO� LPSOHPHQWV�� 7KHVH�
GLIIHUHQW� UHVHDUFK� FRPSRQHQWV� FRQVHTXHQWO\� FRQVWUXFWHG� D�G\ QDPLF� HFRORJLFDO� QHWZRUN�
DOJRULWKP�� 7KLV� QHWZRUN� DOJRULWKP� LV� FDSDEOH� WR� HVWDEOLVK� WKH� OLQN� EHWZHHQ� WKH� SUDFWLFDO�
UHTXLUHPHQW� RI�V RFLHW\� GHYHORSPHQW� DQG�WKH � H[LVWLQJ� UHVRXUFH� RULHQWHG� QHWZRUN� XUEDQ�
PRUSKRORJ\��DQG�IRUP�D�QHZ�XUEDQ�PRUSKRORJ\��IURP�WRS�GRZQ�WR�ERWWRP�XS��IURP�VWDEOH�WR�
G\QDPLF�� IURP� KRPRJHQHRXV� WR�GL YHUVH�� 7KLV� LV� D�GHV LJQ� DSSURDFK�ZKLFK� FDQ� HVWDEOLVK� D�
VXVWDLQDEOH� V\VWHP� RI�W KH� LQWHUDFWLRQ� EHWZHHQ� WKH�F ROOHFWLYH� DFWLYLWLHV� RI�KXP DQ� DQG� WKH�
FKDQJHV�RI�QDWXUH��
�
�
�
�
�
�
�
�
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Downtown Cairo Urban Regeneration – A Model for Future Urban 
Regeneration Plans with Energy Efficiency Interventions 
�
6LOMD�7,//1(5��$UFKLWHFWV�7LOOQHU�XQG�:LOOLQJHU��$XVWULD�

� �

7KH�,PSOHPHQWDWLRQ�3ODQ�LV�LQWHQGHG�DV�D�I XWXUH�SURWRW\SH�WR�H[SORUH�QHZ�PRGHOV�IRU�XUEDQ�
UHJHQHUDWLRQ� LQ�KLVWRULF�]RQHV�WKDW� LQWHJUDWH�HQHUJ\�HIILFLHQF\� LQWR�WKH�SODQV�� WKHUHE\�O LQNLQJ�
SODQQLQJ�DQG�XUEDQ�GHVLJQ�P HDVXUHV� IRU�WKH�LP SURYHPHQW�RI�PRELOLW\�DQG�WKH�SXEOLF�UHDOP �
ZLWK�SXEOLF�DQG�SULYDWH�LQYHVWPHQWV�LQ�HQHUJ\�HIILFLHQW�EXLOGLQJV��

�
1. Background on Population, Living Conditions and Environment 
 
1.1 Population 
(J\SW� LV�RQH�RI�WKH�IDVWHVW�JU RZLQJ�FRXQWULHV�ZRUOGZLGH�DQG�ZLOO�FRQWLQXH�WR�JURZ�DW�VXFK�D�
VSHHG�WKDW�E\������LW�FRXOG�VXUSDVV�PDQ\�RWKHUV�DURXQG�WKH�JOREH�FRXQWULHV��,I�FRXQWULHV�DUH�
GHSLFWHG�QRW�DFFRUGLQJ�WR�JHRJUDSKLF�VL]H��EXW�WR�SRSXODWLRQ�ILJXUHV�EDVHG�RQ�LQWHUQDO�JURZWK�
�QRW� FRQVLGHULQJ�PLJUDWLRQ��� FRXQWULHV� OLNH� ,QGLD� RU�(J\SW�JDL Q� GLVSURSRUWLRQDWH� LPSRUWDQFH�
FRPSDUHG�WR�WKHLU�VL]H��>�@�

�

�
Figure 1: World Map based on internal population growth 

Data source: https://worldmapper.org/maps/population-year-2050/?sf_action=get_data 

�

*UHDWHU�&DLUR�LV�D�PHJDFLW\�ZLWK²FRQVLGHULQJ�WKH�FRQWUDGLFWRU\�QXPEHUV²DSSUR[LPDWHO\����
PLOOLRQ� LQKDELWDQWV��(YHQ� LQ�������& DLUR�KDG�DQ� HVWLPDWHG�SRSXODWLRQ�DV�KLJK�DV����P LOOLRQ��
ZLWK�D�PHWURSROLWDQ�SRSXODWLRQ�RI������PLOOLRQ��ZKLFK�PDGH�LW�WKH�ODUJHVW�FLW\�LQ�$IULFD�DQG�WKH�
0LGGOH�(DVW�>�@�7KLV�XQSUHFHGHQWHG�JURZWK�UDWH�KDV�FDXVHG�QHJDWLYH�FRQVHTXHQFHV�IRU�&DLUR�
ZLWK�UHJDUG�WR�WKH�HQYLURQPHQW��OLYLQJ�FRQGLWLRQV�DQG�HFRQRPLFV��

�
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Figure 2: Cairo is located in the desert, the fast growth of the last decades caused immense 
construction on formerly green spaces        Data source: https://www.citymetric.com/fabric/cairo-

has-dangerous-growth-problem-how-can-it-be-fixed-2865 
1.2 Living Conditions 
6HYHQW\�SHUFHQW�RI�&DL UR¶V� LQKDELWDQWV� FDQQRW�DIIRUG�WR�O LYH� LQ� DQ�DSDUWPHQW�� EDVHG�RQ�WKH�
VXSSO\� RI�WKH�RIIL FLDO� KRXVLQJ� PDUNHW�� EXW�KDYH�WR � UHIHU�WR�WKH�L QIRUPDO� PDUNHW� ZLWK� DOO� LWV�
QHJDWLYH�HQYLURQPHQWDO�FRQVHTXHQFHV��7KH�LQIRUP DO�PDUNHW�EDVHV�LWV�VXSSO\�RQ�LOOHJDO�ODQG�
RU�FRQVWUXFWLRQ��IROORZLQJ�WKUHH�GLIIHUHQW�VWUDWHJLHV��)LUVWO\��IDUPHUV�WUDQVIRUP�WKHLU�ODQG�]RQHG�
IRU� DJULFXOWXUDO� XVH�L QWR� EXLOGLQJ� VLWHV�ZLWKRXW� SURYLGLQJ� DGHTXDWH� LQIUDVWUXFWXUH�� L�H���S XEOLF�
WUDQVSRUW� DQG�XWLOLWLHV��VHZ HUV�� ZDWHU�� HOHFWULFLW\��HWF����6HFRQG O\�� DOUHDG\�GHQVHO\�EXLOW�XS�
UHVLGHQWLDO� DUHDV�DUH� IXUWKHU� GHQVLILHG� ZLWK� LOOHJDO� EXLOGLQJV�RU�DGGL WLRQV�� 7KLUGO\��LOOHJDO�
VWUXFWXUHV�DUH�DGGHG�RQWR�WKH�URRIV�RI�KLVWRULF�EXLOGLQJV��PDLQO\�RQ�EXLOGLQJV�IURP�WKH�ODWH���WK�
DQG�HDUO\���WK� FHQWXU\�LQ�'RZQWRZQ�&DL UR��ZLWKRXW�VWUXFWXUDO� UHLQIRUFHPHQW�RU�VDIH�DFFHVV��
7KH�JRYHUQPHQW�DQG�QHDUO\�DOO�SULYDWH�GHYHORSHUV�� LQ�FRQWUDVW��IRFXV�RQ�WKH�GHYHO RSPHQW�RI�
QHZ�WRZQV�LQ�WKH�GHVHUW�>�@�RQ�WKH�RXWVNLUWV�RI�&DLUR�WR�DFFRPPRGDWH�QXPEHUV�WKDW�KDYH�PRUH�
WKDQ�WULSOHG�VLQFH�WKH�����V��IDU�IURP�SXEOLF�WUDQVLW�DQG�FXUUHQW�OLYLQJ�TXDUWHUV��7KLV�QHZ�WRZQ�
GHYHORSPHQW�LQ�WKH�GHVHUW�LV�QRW�RQO\�QHJDWLYH�IRU�WKH�HQYLURQPHQW��EXW�DOVR�IRU�WKH�TXDOLW\�RI�
OLIH�RI�WKH�Z RUNIRUFH�DQG�WKHLU�IDP LOLHV��ZKR�ZRXOG�EH�VHSDUDWHG�IURP � WKHLU�ZRUNSODFHV�DQG�
VRFLDO� FRQWDFWV��7KDW�L V� WKH�UHDVRQ�ZK\�P DQ\� RI�WKHVH�QHZ�KRXVL QJ� GHYHORSPHQWV� KDYH�
IDLOHG� WR� EH� DFFHSWHG�� 6RPH� \RXQJ� IDPLOLHV�� KRZHYHU�� DUH� JUDYLWDWLQJ� WRZDUGV� WKH� IDVW�
H[SDQGLQJ�VDWHOOLWH�FLWLHV�LQ�SXUV XLW�RI�FOHDQHU�DLU�DQG�WR�DYRL G� WKH�QHJDWLYH�LP SDFWV�RI�KLJK�
QRLVH� OHYHOV� JHQHUDWHG� E\�W KH� FLW\�� ZKHUH�ZDVW H� GLVSRVDO� LV� KXJHO\� LQDGHTXDWH� DQG�ZDW HU�
SROOXWLRQ�LV�D�VLJQLILFDQW�LVVXH�IRU�PDQ\�FRPPXQLWLHV��

Figure 3: Informal construction in existing residential neighborhoods  
Data source: http://www.mei.edu/content/informal-areas-cairos-silent-urban-revolution 

'RZQWRZQ�LV�FXUUHQWO\�WKH�DGP LQLVWUDWLYH�FHQWHU�RI�&DLUR�DQG�VWLOO�KRXVHV�DOO�WKH�JRYHUQP HQW�
IXQFWLRQV��EXW� WKH�PLQLVWULHV�ZLOO� VRRQ� UHORFDWH� WR� WKH� IXWXUH�FDSLWDO�� ³1HZ�&DLUR�´>�@�ZKLFK� LV�
XQGHU� FRQVWUXFWLRQ� DQG�SURFHHGL QJ� IDVW�� $IWHU� LWV� FRPSOHWLRQ� DQG�W KH� UHORFDWLRQ� RI� WKH�
PLQLVWULHV��DV�ZHOO�DV�RI�WKH�(J\SWLDQ�0XVHXP�WR�*L]HK��WKH�IXWXUH�RI�'RZQWRZQ�ZLOO�GHSHQG�
RQ�WKH�VXFFHVV�RI�UHYLWDOL]DWLRQ�HIIRUWV�WR�PDNH�LW�PRUH�DWWUDFWLYH�DV�D�SODFH�WR�OLYH�DQG�ZRUN��
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1.3 Environment 
&DLUR�KDV�EHHQ�UDQNHG�DV�W KH�VHFRQG�PRVW�SROOXWHG� ODUJH�FLW\� LQ� WKH�ZRUOG��DFFRUGLQJ� WR�D�
UHSRUW� LVVXHG�E\�WKH�: RUOG�+HDOWK�2UJDQL]DWLRQ� �:+2���ZKLFK�VWXGLHG�DLU�SROOXWLRQ�JOREDOO\�
IURP������XQWLO�������>�@�7KH�:+2�UHSRUW�QRWHG�WKDW�VHYHQ�PLOOLRQ�SHRSOH�ZRUOGZLGH�GLH�IURP�
H[SRVXUH�WR�SROOXWHG�DLU��DGGLQJ� WKDW�QHDUO\�����PLOOLRQ�SHRSOH�GLHG�LQ������IURP �DLU�SROOXWLRQ��
SROOXWLRQ�IURP�IXHO�H[KDXVW�DO VR�UHVXOWHG�LQ�WKH�GHDWK�RI��� ��PLOOLRQ�SHRSOH�LQ�������,Q�������
WKH�8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDPPH�VWDWHG�LQ�D�UHSRUW�WKDW��������SHRSOH�LQ�GLIIHUHQW�
SDUWV� RI� (J\SW� DOO� GLHG� IURP� SROOXWLRQ�� 7KH�UHSRUW � SRLQWHG� WR� WKH� DEVHQFH�RI � WUHHV� ZLWKLQ�
(J\SW¶V�FDSLWDO�DV�OHDGLQJ�WR�WKH�LQFUHDVH�RI�DLU�SROOXWLRQ��

+RVWLQJ�D�SRSXODWLRQ�RI������PLOOLRQ��>�@�&DLUR�>�@�LV�FRQVLGHUHG�WR�EH�WKH�PRVW�FRQJHVWHG�FLW\�LQ�
(J\SW�� 7KH�(J\SWL DQ� FDSLWDO� DQG�L WV� QHLJKERULQJ� 1LOH� 'HOWD� FLWLHV� VXIIHU�IURP � VRPH� RI�WKH�
ZRUVW� DLU�SROOXWLRQ�RQ�( DUWK�� 7ZR� PLOOLRQ� FDUV� RQ�LWV�FORJJHG�XS� VWUHHWV� DQG�D�WKRXVDQG�
IDFWRULHV�VXUURXQGLQJ�WKH�FLW\�FDXVH�VHYHUH�SROOXWLRQ��ZKLFK�LV�DJJUDYDWHG�UHJXODUO\�LQ�WKH�IDOO�
ZKHQ� IDUPHUV� RXWVLGH� WKH� FLW\� EXUQ�O HIWRYHU� ULFH� KXVNV�� +LJK� HPLVVLRQV� DQG�&DL UR¶V�
WRSRJUDSK\²WKH�FLW\�OLHV�LQ�D�YDOOH\�VXUURXQGHG�E\�KLOOV²DQG�WKH�H[WUHPHO\�GU\�FOLPDWH�PDNH�
WKH�SROOXWLRQ�HYHQ�ZRUVH��,Q�WKH�IDOO��IUHTXHQW�WHPSHUDWXUH�LQYHUVLRQV�VHWWOH�RYHU�&DLUR��VWLOOLQJ�
WKH�ZLQGV�DQG�SUHYHQW LQJ� WKH�PRYHPHQW�RI� DLU��$V�LQ�RWKHU�GHYHORSLQJ�FRXQWULHV�� WKH� UDSLG�
XUEDQL]DWLRQ� DQG�ZHDN�HQI RUFHPHQW� RI� HQYLURQPHQWDO� UHJXODWLRQV� KDYH�HVSHFL DOO\� OHIW� WKH�
SRRUHU�XUEDQLWHV�YXOQHUDEOH�WR�EDG�DLU��

Figure 4: Smog over Downtown Cairo – illegal construction on rooftops 
Data source: Silja Tillner 

$OPRVW�DOO�RI�WKH�FLW\¶V�WUHHV��LWV�PRVW�HIIHFWLYH�GXVW�ILOWHUV��KDYH�GLVDSSHDUHG��DV�KDV�PXFK�RI�
WKH� VXUURXQGLQJ� DJULFXOWXUDO� ODQG��(YHU\�\HDU�DSSU R[�� ������� DFUHV�RI � XQGHYHORSHG� ODQG� LV�
ORVW� WR�XUEDQ�VSUDZO �� &DLUR¶V� QRWRULRXV� WUDIILF�� WKH� DEXQGDQFH�RI � ROG� FDUV�ZL WKRXW� SROOXWLRQ�
PHDVXUHV�� WKH�KL JK�ULVH� EXLOGLQJV� DQG�QDUURZ�VWU HHWV� WKDW�WUDS�SRL VRQRXV� DLU� FORVH� WR�WKH�
JURXQG� KDYH�DO O� FRQWULEXWHG� WR� WKH� FLW\¶V� FRQVLVWHQW� UDQNLQJ� DV�RQH�RI � WKH� ZRUOG¶V� PRVW�
SROOXWHG�FLWLHV��/DWHO\��SURPLVLQJ�HIIRUWV�KDYH�EHHQ�WDNHQ�WR�UHLJQ�LQ�WKH�SUREOHP��

[�] perhaps, the public and private sectors both appear to have come up with some solutions to the 
rice straw-burning epidemic. Authorities appear to be slowly reining in illegal agricultural waste fires. 
An architect, Essam Hosni, has designed building blocks out of the straw, possibly providing an 
answer to Egypt’s lack of affordable construction materials in the process. Potters in the capital’s Old 
Cairo district have taken to packing their delicate wares with rice straw. >�@�

1.4 Downtown Cairo – City Form and Function 
'RZQWRZQ�&DLUR�LV�HTXLYDOHQW�WR�WKH�.KHGLYDO�&DLUR�DQG�ZDV�RQFH�FDO OHG�³3DULV�RQ�WKH�1LOH´�
DW�D�WLPH�ZKHQ�LW�ZDV�DQ�XUEDQ�RDVL V�IXOO�RI�JUHHQHU\��7KH�XUEDQ�OD\�RXW�RI�LWV�IRUPHUO\�WUHH�
OLQHG� VWUHHWV�DQG�VTXDUHV��WKH�O DQGVFDSH� GHVLJQ� RI�SDUNV��DQG�WKH�DUFKL WHFWXUH� RI�WKH�
EXLOGLQJV�ZDV�RI�WKH�KLJKHVW�TXDOLW\��EHFDXVH�WKH�.KHGLYHV�XVHG�WKH�PRVW�EHDXWLIXO�(XURSHDQ�
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FLWLHV� LQ�)UDQFH��,WDO\��*HUPDQ\�DQG�$XVWULD�DV�PRGHOV�DQG�KLUHG�WKH�EHVW�FUDIWVP HQ�DW�WKDW�
WLPH� WR� SODQ� WKHLU� FLW\�� RSHQ�VSDFHV�DQG�EXL OGLQJV�� 'RZQWRZQ� LV� IXOO� RI� YDOXDEOH� KLVWRULF�
KHULWDJH�DQG�VWLOO�WKH�DGPLQLVWUDWLYH�FHQWHU�RI�&DLUR��EXW�LW�ZLOO�FKDQJH�FRQVLGHUDEO\�ZKHQ�PRVW�
RI�WKH�JRYHUQPHQW�PLQLVWULHV�PRYH�WR�WKH�QHZ�FDSLWDO��

�
2. EBRD Project – Strategy for Future Revitalization Projects – Ambition – Team 
7KH�,PSOHPHQWDWLRQ�3ODQ�LV�LQWHQGHG�DV�D�IXWXUH�SURWRW\SH�WR�H[SO RUH�QHZ�PRGHOV�IRU�XUEDQ�
UHJHQHUDWLRQ� LQ�KLVWRULF�]RQHV�WKDW� LQWHJUDWH�HQHUJ\�HIILFLHQF\� LQWR� WKH�SODQV�� WKHUHE\� OLQNLQJ�
SODQQLQJ�DQG�XUEDQ�GHVLJQ�P HDVXUHV� IRU�WKH�LP SURYHPHQW�RI�PRELOLW\�DQG�WKH�SXEOLF�UHDOP �
ZLWK�SXEOLF�DQG�SULYDWH�LQYHVWPHQWV�LQ�HQHUJ\�HIILFLHQW�EXLOGLQJV��7KH�(%5'�VXSSRUWV�SULYDWH�
DQG� SXEOLF� LQLWLDWLYHV� WR� UHYLWDOL]H� WKH� KLVWRULF� FHQWHU� DQG�VDYH�L WV� KHULWDJH�ZLWK� D�I LQDQFLQJ�
PRGHO�WKDW�RIIHUV�VXVWDLQDEOH�DOWHUQDWLYHV�WR�SURILW�GULYHQ�SULYDWH�GHYHORSPHQWV��
,Q�SDUDOOHO�WR�WKH�*RYHUQPHQW�RI�(J\SW¶V�GHPRQVWUDWHG�LQWHQW�WR�UHGHYHORS�'RZQWRZQ�&DLUR��
WKH� (XURSHDQ�%DQN�IRU�5HFRQVWUXFWL RQ� DQG� 'HYHORSPHQW� �(%5'��KDV�HP HUJHG� DV�DQ�
LQWHUQDWLRQDO� GHYHORSPHQW� SDUWQHU� WKDW�L V� XQLTXHO\� LQWHUHVWHG� LQ� 'RZQWRZQ�&DL UR� DQG�KDV�
WDNHQ� D�SURDFW LYH� DSSURDFK�W R� VXSSRUWLQJ� WKH�*RYHUQPHQW� RI� (J\SW¶V� HIIRUWV�� $V�VXFK� � WKH�
(%5'� KDV�FRP PLVVLRQHG� WHFKQLFDO� DVVLVWDQFH� IRU� WKH�L QWHJUDWHG� DQG�VXVWDL QDEOH�
UHJHQHUDWLRQ� RI�'RZQWRZQ�&DL UR� E\�GHYHO RSLQJ� D�VWUDWHJL F� LPSOHPHQWDWLRQ� SODQ� IRU�WKH�
UHJHQHUDWLRQ�RI�WKH�DUHD��P DLQWDLQLQJ� LWV� FXOWXUDO�DQG�KLVWRULFDO�KHULWDJH�� FRQGXFWLQJ�HQHUJ\�
DQG� UHVRXUFH�DXGL WV� RI� PDMRU� EXLOGLQJV� LQ� WKH� 'RZQWRZQ� DUHD�� DQG�QDW LRQDO� SROLF\�
HQJDJHPHQW�ZLWK�NH\�SXEOLF�DQG�SULYDWH�VWDNHKROGHUV��>�@�
�
Objectives of the Implementation Framework for Downtown Cairo Urban Regeneration�
7KH� ,PSOHPHQWDWLRQ�3ODQ�ZDV�ODXQFKHG�E\�WKH�(% 5'�DV�D�IXWXUH�SURWRW\SH�WR�H[SO RUH�QHZ�
PRGHOV�IRU�XUEDQ�UHJHQHUDWLRQ�LQ�KLVWRULF�]RQHV�DQG�XUEDQ�IDEULF��>�@�
:RUN�RQ�WKH�'RZQWRZQ�&DLUR�5HJHQHUDWLRQ� ,PSOHPHQWDWLRQ�3ODQ�EHJDQ�LQ�HDUO\� �����DQG�
KDV� EHHQ�L PSOHPHQWHG� E\�DQ�(J\SWL DQ�$XVWULDQ� FRQVRUWLXP� RI�XUEDQ�UHJHQHUDWL RQ� DQG�
EXLOGLQJ�HQHUJ\�HIILFLHQF\�H[SHUWV��OHG�LQ�(J\SW�E\�2+.�&RQVXOWDQWV��7KLV�LQWHUQDWLRQDO���ORFDO�
WHDP >�@� ZRUNHG� LQ� FORVH� FROODERUDWLRQ� ZLWK� WKH� &DLUR� *RYHUQRUDWH� WR� GHYHORS WKH�
,PSOHPHQWDWLRQ�3ODQ���

�
 

�

�

�

�

�
 

Figure 9: Traffic in Downtown CairoDate source: Silja Tillner 

3. Analysis of Current Conditions  
7KH� DQDO\VLV� RI�FXUUHQW�FRQGL WLRQV� LQ� 'RZQWRZQ�&DL UR� VKRZV�WKH\�DUH�D�GHWUL PHQW� WR�L WV�
FLWL]HQV�� 5HVXOWV� IURP� WKH�DQDO \VLV� RI�WKH�H[L VWLQJ� VLWXDWLRQ� DQG�WKH�DGDSWL YH� VWUDWHJLHV�
GHYHORSHG� WR� PHHW� FXUUHQW� DQG�I XWXUH� FKDOOHQJHV� FRXOG� FRQWULEXWH� WR�WKH�WRSL FV� ZHDWKHU��
ZDWHU��IRRG�DQG�HQHUJ\��(See pages 1-4)�

3.1 High Traffic Volumes 
&XUUHQW�FRQGLWLRQV�KDYH�KLJK�QHJDWLYH�HQYLURQPHQWDO�LPSDFW�IRU�WKH�FLWL]HQV�EHFDXVH�WKH�KLJK�
WUDIILF� YROXPHV�FRQVLVW�RI�PDQ\�ROG�DQG�SRO OXWLQJ�YHKLFOHV��6LQFH�REVHUYDWLRQV�VKRZHG�WKDW�
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PDQ\�DUH�PRVWO\�SDVVLQJ� WKURXJK�'RZQWRZQ�RU� DUH�GURS�RII� WUDIILF�RSSRUWXQLWLHV�DULVH� IURP�
SRVVLEOH�FKDQJHV�LQ�VWUHHW�KLHUDUFKLHV��(See page 10-11)�

3.2 Environmental Pollution Heat 

3ROOXWLRQ� OHYHOV�KDYH�EHHQ�VHYHUH� (see pages 1-4),�EXW� WKH�KRW�DQG�DULG�FOLPDWH��FRPELQHG�
ZLWK�D�GLVDGYDQWDJHRXV�WRSRJUDSK\�WKDW�SUHYHQWV�DLU�FLUFXODWLRQ�WKURXJK�ZLQGV��DOO�DGG�WR�WKH�
H[WUHPH�RYHUKHDWLQJ�RI�WKH�ZKROH�FLW\��EXW�HVSHFLDOO\�WKH�XUEDQ�FRUH�LQ�'RZQWRZQ�&DLUR��$LU�
FRQGLWLRQLQJ�DOVR�DJJUDYDWHV�WKH�KHDW�LVODQG�HIIHFW�

3.3 Lack of Public Spaces 
+LVWRULF�SDUNV�KDYH�EHHQ�GHPROLVKHG�DQG�QHZO\�GHVLJQHG�RSHQ�VSDFHV��H�J���WKH�ODUJH�SOD]D�
DERYH� WKH� XQGHUJURXQG�SDUNL QJ� JDUDJH�DW � 7DKULU� 6TXDUH�� QHLWKHU� SURYLGHV� JUHHQHU\�QRU�
VKDGH��6LQFH�������WKH�SXEOLF�UHDOP�KDV�EHHQ�WUDQVIRUPHG�LQWR�D�KLJK�VHFXULW\�]RQH�ZLWK�IHZ�
RSHQ� VSDFHV�O HIW� IRU�WKH�SXEO LF�� WKH�GHVL JQ� ODFNV� SODQWLQJ� DQG�L QVWHDG� PRVWO\� FRQVLVWV� RI�
KDUGVFDSH�DQG�JUDVV��7KH�IHZ�UHPDLQLQJ�JUHHQ�VSDFHV�DQG�VWUHHW�WUHHV�VXIIHU�IURP�D�ODFN�RI�
LUULJDWLRQ��7KHUHIRUH��WKH�'RZQWRZQ�&DLUR�8UEDQ�5HJHQHUDWLRQ�3ODQ�HPSKDVL]HV�WKH�FUHDWLRQ�
RI�QHZ�RSHQ�VSDFHV�DQG�WKH�UHIXUELVKPHQW�RI�H[LVWLQJ�RQHV�ZLWK�OXVK�ODQGVFDSLQJ��

3.4 High Energy Consumption 

0RVW� EXLOGLQJV� �VHH�SDJHV�[[[��GR�QRW � SRVVHVV�SDVVL YH� PHDVXUHV� IRU� FRROLQJ�� H�J���
LQVXODWLRQ�� H[WHULRU� VKDGLQJ� RU�QDWXUDO � FURVV�YHQWLODWLRQ�� EXW� LQVWHDG� UHO\� RQ�DL U�FRQGLWLRQLQJ�
ZKLFK�QRW�RQO\�KHDWV�XS�WKH�HQYLURQPHQW��EXW�DOVR�JHQHUDWHV�KLJK�HQHUJ\�FRVWV��6LQFH�������
(J\SW� KDG�WR�UHGXFH�L WV� PDVVLYH� HQHUJ\�VXEVL GLHV�� ZKLFK� NHSW�SUL FHV� H[WUHPHO\� ORZ� IRU�
GHFDGHV��OHDGLQJ�WR�VWHHS�ULVHV�LQ�HQHUJ\�FRVWV��)LQDOO\��EHFDXVH�RI�WKHVH�KLJK�SULFHV�WKHUH�LV�
D� QHZ�L QWHUHVW� LQ� UHGXFLQJ� HQHUJ\�FRQVXP SWLRQ� DQG�L QYHVWLQJ� LQ� EXLOGLQJ� LPSURYHPHQWV��
7KHUHIRUH�� WKH�'RZQWRZQ�&D LUR� 8UEDQ�5HJHQHUDWL RQ� 3ODQ�HP SKDVL]HV� HQHUJ\�DXGL WV� RI�
SXEOLF�DQG�SULYDWH�EXLOGLQJV�� WKH�WUDLQLQJ�RI� ORFDO�H[SHUWV��DQG�D�VHW �RI�UHFRPPHQGDWLRQV�IRU�
WHFKQLFDO�EXLOGLQJ�LPSURYHPHQWV�

3.5 Built Form 

3.5.1 Situation 
7KH� 8UEDQ� 0RUSKRORJ\� 0DS� RI� 'RZQWRZQ� &DLUR�
VKRZV� IRXU�GL IIHUHQW� SDWWHUQV� RI� XUEDQ�I DEULF�
WKDW� H[LVW� LQ� 'RZQWRZQ� &DLUR�� 7KHVH� GLIIHUHQW�
SDWWHUQV� GHYHORSHG� RYHU� WKH� FRXUVH�RI � WLPH� DQG�
UHIOHFW� WKH�SO DQQLQJ� DQG� EXLOGLQJ� VW\OHV� RI� GLIIHUHQW�
HUDV��7KH�RUWKRJRQDO�DQG� UDGLDO�SDWWHUQV�LQ�SDUWLFXODU�
GHULYH� IURP� WKH� RULJLQDO� SODQ� IRU� .KHGLYDO� &DLUR��
ZKLFK� ZDV�GHYHO RSHG� E\� (XURSHDQ� �PDLQO\� )UHQFK��
SODQQHUV� DQG�L QVSLUHG� E\� WKH� +DXVVPDQQLDQ� SODQ�
IRU� 3DULV�� 7KHVH�GL IIHUHQW� SDWWHUQV� JHQHUDWH� WKH�
GLYHUVLILHG� DQG� H[FHSWLRQDO�XUEDQ�IDEULF�RI�
'RZQWRZQ� &DLUR�� ,WV� GHILQLWLRQ�� FODULILFDWLRQ��
VWUHQJWKHQLQJ� DQG� H[SORUDWLRQ� ZLOO� IRUP� WKH�
EDVH� IRU� WKH� IXUWKHU� SURFHVV� DQG� WKH�
GHYHORSPHQW� RI� DQ�XUEDQ� UHYLWDOL]DWLRQ�VWUDWHJ\��

�
Figure 5: Urban Morphology Map 8)  Data source: Architects Tillner & Willinger 

3.5.2 Opportunity 
7KLV� XQLTXH�PRUSKRORJ\� SUHVHQWHG�D�JUHDW�SRWHQW LDO� IRU�XUEDQ�GHVL JQ� VWUDWHJLHV� IRU�IXWXUH�
UHYLWDOL]DWLRQ�� VLQFH� LW� VWUXFWXUHG�'RZQWRZQ�L QWR�GLVWLQFW� FKDUDFWHULVWLF�DUHDV��7KH�SURSRVDO V�
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EXLOW�XSRQ�WKLV�GLIIHUHQWLDWLRQ� WKHPDWLFDOO\�ZLWK�UHJDUG�WR� WKHLU�FRQWHQW��DV�ZHO O�DV�WHFKQLFDOO\�
FRQFHUQLQJ� SURSRVHG�P HDVXUHV� LQ� WKH�SXEO LF� UHDOP�� L�H��� VWUHHWV��VTXDUHV�DQG�SDUNV��7KH�
FLUFXODU�VTXDUHV�DQG�FRQQHFWLQJ�GLDJRQDO�VWUHHWV�HVSHFLDOO\�VHUYHG�DV�VWDUWLQJ�SRLQWV�DQG�IRFL�
IRU�UHYLWDOL]DWLRQ��L�H���EDFNERQHV�LQ�D�QHWZRUN�RI�PHDVXUHV�IRU�FUHDWLQJ�D�SHGHVWULDQ�IULHQGO\�
HQYLURQPHQW���

7KH� UDGLDO� SDWWHUQ�RUL JLQDWHV� IURP� WKUHH�FL UFXODU� VTXDUHV�DQG�WZR�VW UHHWV� WKDW�EUHDN�WKH�
UHJXODU�RUWKRJRQDO�JULG�DQG�GLDJRQDOO\�FRQQHFW�WKHVH�VTXDUHV��&RPSDUDEOH�WR�UHFHQW�WUDIIL F�
FDOPLQJ� PHDVXUHV� LQ� 3DULV�� >��@� WKHVH� FLUFXODU� VTXDUHV�DQG�GL DJRQDO� VWUHHWV� SUHVHQW� DQ�
RSSRUWXQLW\�WR�FUHDWH�XQLTXH�SODFHV�ZLWKLQ�WKH�'RZQWRZQ�JULG��7KH�GHVLJQ�PHDVXUHV�IRFXV�RQ�
VXSSRUWLQJ�SHGHVWULDQV��H�J���ZLGHQHG�VLGHZDONV��UHGXFHG�SDUNLQJ��ODQGVFDSLQJ��HWF��

7KH�RUWKRJRQDO�SDWWHUQ�LV�FKDUDFWHUL]HG�E\�SH USHQGLFXODU� URDGV�RI�GL IIHUHQW�KLHUDUFKLHV�DQG�
GHILQHV�UHFWDQJXODU�ODQG�SDUFHOV�RI�VLPLODU�VL]H��7KH�RSSRUWXQLW\�KHUH�OLHV�LQ�WKH�GLIIHUHQWLDWLRQ�
RI� WKH�YDULRXV�VWUHHW�KLHUDUFKLHV��/RFDO��TXLHWHU�DQG�QDUURZ�VWUHHWV�ZLOO�EHFRPH�SHGHVWULDQ�
IULHQGO\� WKDQNV� WR� WKH� UHPRYDO�RI� VWUHHW�SDUNLQJ�DQG�WKH� LQWURGXFWLRQ�RI� VSHFLDO� ODQGVFDSLQJ�
WKDW� LQYLWHV� SHGHVWULDQV� WR� VORZ� GRZQ�DQG�UHVW ��:LGHU� VWUHHWV� DQG� WKH� OLQNDJH� WR�5DP VHV�
5DLOZD\�6WDWLRQ�ZLOO�EH�VWUHQJWKHQHG�LQ�WKHLU�EXVLQHVV�RULHQWHG�FKDUDFWHU��L�H���WKH�PRYHPHQW�
RI�SHGHVWULDQV�ZLOO�EH�VXSSRUWHG�ZKLOH�QRW�UXOLQJ�RXW�YHKLFXODU�WUDIILF���

&DLUR¶V�RUJDQLF�IDEULF�LV�W\SLFDO�RI�WUDGLWLRQDO��ROGHU�QHLJKERUKRRGV�WKDW�DUH�PRUH�UHVLGHQWLDO�LQ�
XVH�� 1DUURZ�� FXUYHG�VW UHHWV� DQG�VL PLODU� EXLOGLQJ� KHLJKWV� GHILQH� LWV� KRPRJHQRXV� RUJDQLF�
IDEULF��7KH�UHODWLYHO\�KLJK�GHQVLW\�DQG�UHVLGHQWLDO�FKDUDFWHU�SUHVHQW�D�FKDOOHQJH�IRU�SRWHQWLDO�
LQWHUYHQWLRQV�� WKHUHIRUH��WKHVH� GLVWULFWV� DUH�FRQVL GHUHG� VHFRQGDU\�IRU�UHJHQHUDWL RQ� LQ� WKH�
IXWXUH� DQG�ZHUH�UHFRP PHQGHG� IRU� SURWHFWLRQ�� DV�W KH\� SURYLGH� DIIRUGDEOH� KRXVLQJ� IRU� ORZ�
LQFRPH�UHVLGHQWV��QHDU�WKHLU�ZRUNSODFHV�LQ�'RZQWRZQ��

7KH� IRXUWK�GHIL QHG� VWUXFWXUH�ZL WKLQ� 'RZQWRZQ¶V� ERUGHUV�L V� VSDFHV�GHIL QHG� E\�YRL GV� DQG�
SUHGRPLQDQWO\� ODUJH�� IUHHVWDQGLQJ� EXLOGLQJV� OLNH� LQ� WKH� DUHD�DURXQG�7DKUL U� 6TXDUH�RU�W KH�
XQGHYHORSHG� VLWH� DW�$]EHND\D��+LVWRULFDOO\�� WKLV� W\SRORJ\�RULJLQDWHG� IRU� LPSRUWDQW� EXLOGLQJV��
H�J��� SDODFHV�� WKHDWUHV� RU�P XVHXPV� �WKH� (J\SWLDQ� 0XVHXP� RU�$EGHHQ�3DO DFH��� 7KHVH�
XQGHYHORSHG�VSDFHV�SUHVHQW�\HW�DQRWKHU�RSSRUWXQLW\�IRU�UHJHQHUDWLRQ��DQG�ODQGVFDSLQJ�FRXOG�
EH�XVHG�WR�DFKLHYH�LPSRUWDQW�OLQNDJHV��SULPDULO\�WR�WKH�1LOH�5LYHU�DQG�,VODPLF�&DLUR�

4. The potential to develop adaptive strategies and become climate-proof is high 
thanks to existing strengths of Downtown Cairo, e. g. the metro, high-density 
neighborhoods with mixed-use heritage buildings 

��.1 Metro, Railway, Buses�
&XUUHQWO\��'RZQWRZQ� LV�ZHOO�VHUYHG�ZLWK�SXEOLF� WUDQVSRUW�ZLWK�PHWUR� OLQHV��DQ�H[WHQVLYH�EXV�
V\VWHP�DQG�WKH�UDLOZD\�VWDWLRQ�DW�5DPVHV�6TXDUH��0HWUR�/LQH���LV�XQGHU�FRQVWUXFWLRQ�DQG�ZLOO�
IXUWKHU� LPSURYH� WKH� SXEOLF� WUDQVSRUW� QHWZRUN��8VDJH� LV� KLJK�� EXW� WKH�ZD\V�W R� DQG�I URP� WKH�
WUDQVSRUW� VWRSV� DUH�KL JKO\� XQFRPIRUWDEOH� GXH�W R� WKH� QHJDWLYH� FOLPDWLF� FRQGLWLRQV� DQG��
SDUWLFXODUO\� IRU�ZRPHQ�� DUH�RIWHQ�XQVDIH��7KL V� OHDGV� WR� WKH� KLJK� UDWH� LQ� GURS�RII� WUDIILF�ZLWK�
HVSHFLDOO\�8EHU�KDYLQJ�EHFRPH�D�PDMRU�IRUP�RI�FRPPXWLQJ�VHUYLFH��7KH�EXVHV�DUH�VWXFN�L Q�
WUDIILF�ZLWK�DOO� WKH� LQGLYLGXDO�YHKLFOHV�DQG�WKHUHIRUH�QRW�YHU\�HIIHFWLYH��)XUWKHUPRUH�� WKH\�DUH�
MDP�SDFNHG�DQG�RIWHQ�XQVDIH�IRU�ZRPHQ��

4.2 Density and Mixed-Use 
'RZQWRZQ�&DLUR�LV�D�WUXO\�PL[HG�XVH�FLW\�FHQWHU�ZLWK�UHWDLO�XVHV�RQ�WKH�JURXQG�IORRUV��RIILFHV�
DQG� DSDUWPHQWV� RQ�W KH� XSSHU�I ORRUV�� $W� WKH� VKRS�RSHQL QJ� KRXUV�I URP� ���DP � XQWLO� ���SP �
VWUHHWV� DUH�EXV\�ZL WK� VKRSSHUV��HVSHFL DOO\� LQ� WKH� FRROHU� HYHQLQJ� KRXUV��$SDUW�IURP � WKHVH�
KRXUV�DQG�RQ�PDMRU�KROLGD\V�VWUHHWV�DUH�GHVHUWHG�EHFDXVH�PDQ\�DSDUWPHQWV�DUH�UHQWHG��EXW�
DFWXDOO\�YDFDQW�GHSHQGLQJ�RQ�WKH�DUHD��OLJKW�LQGXVWULDO�XVHV�DQG�ZRUNVKRSV�DUH�DOVR�IRXQG�RQ�
JURXQG� IORRUV�� HVSHFLDOO\� FDU�UHSDL U� VKRSV��EHFDXVH�VW UHHWV�DUH�FOXWWHUHG�ZLWK�G\VIXQFWLRQDO�
YHKLFOHV�DQG�QRW�FRPSDWLEOH�ZLWK�SHGHVWULDQ�IULHQGO\�PRELOLW\�DQG�VWUHHW�FRQFHSWV��
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4.3 Open Space

7KH� H[WHQVLRQ� RI�WKH�SXEO LF� UHDOP� LV� OLPLWHG� LQ�'RZQWRZQ�&DL UR� DQG�W KHUH� DUH�QRW � HQRXJK�
JUHHQ�VSDFHV��$Q�RSWLRQ�IRU�LQFUHDVLQJ�WKH�DPRXQW�RI�RSHQ�VSDFH�LV�UHRUJDQL]LQJ�WKH�DOUHDG\�
H[LVWLQJ�SXEOLF�VSDFH�E\�LQWURGXFLQJ�SHGHVWULDQ�VSDFH�LQVWHDG�RI�URDGZD\V� 
'RZQWRZQ�&DLUR¶V�KLVWRULF�JDUGHQV�KDYH�ODUJHO\�GLVDSSHDUHG�DQG�RQO\�D�IHZ�UHPQDQWV�RI�WKH�
KLVWRULF� SXEOLF�VSDFHV�DUH�YL VLEOH� WRGD\��H�J� � WKH�SDUN�FRQQHFWHG�WR�$ ]EHND\D� VWLOO�SDUWLDOO\�
H[LVWV�DQG�LV�D�PHODQFKRO\�UHPLQGHU�RI�LWV�IRUPHU�KLVWRULF�JUDQGHXU��7KH�XQLTXH�RSSRUWXQLW\�WR�
DJDLQ�FRPSOHWH�WKH�SDUN�DQG�EUL QJ�LW�EDFN�WR�LWV�RULJLQDO�VWDWH�DFFRUGLQJ�WR�WKH�KLVWRULF�SODQV�
DQG�UHFUHDWH�LWV�IRUPHU�VSOHQGRU�ZLOO�EH�XVHG�E\�WKH�&DLUR�*RYHUQRUDWH�IROORZLQJ�WKH�'&53��

Figure 6: left: Historical map of Al Azbakeyah Garden, right: Historical picture of Al Azbakeyah Garden 
Data source: National Library Vienna

4.4 River Nile�Waterfront 

7KH�HPEDQNPHQW�RI�WKH�5LYHU�1LOH��VHH�ILJXUH�����DQG�L WV�HQYLURQPHQW�RIIHUV�DQ�RSHQ�VSDFH�
UHVRXUFH� IRU�'RZQWRZQ�&DL UR�DV�D�FRQWL QXRXV�SHGHVWULDQ�SURPHQDGH� WKDW�FXUUHQWO \� VXIIHUV�
IURP� D�O DFN� RI� FRQQHFWLYLW\�� $Q�RSW LRQ� LV� WR� LPSURYH� WKH� SHGHVWULDQ�PRYHPHQW� DQG�O LQNDJH�
ZLWK�VDIH�FURVVLQJV�DFURVV�1LOH�&RUQLFKH��DQG�WR�LQFOXGH�WKH�H[LVWLQJ�EULGJHV�DV�D�SDUW�RI�DQ\�
QHZ� HPEDQNPHQW� GHVLJQ�� %\�H[W HQGLQJ� WKH� HPEDQNPHQW� ZLWK� SODWIRUPV� WKH� SHGHVWULDQ�
H[SHULHQFH�RI�WKH�EULGJHV��FDQ�EH�H[SDQGHG�ZLWK�VDIH�WHUUDFHV��$�ULYHU�WUDQVSRUW�WHUPLQDO�ZLWK�
IHUULHV²OLNH�9HQLFH¶V�9DSRUHWWR�V\VWHP²LV�DQ�DGGLWLRQDO�RIIHU��

5. Vision and Guiding Principles 

The guiding principles build on and reinforce existing strengths and address current deficits. 

7KH�IROORZLQJ�PHDVXUHV�FRXOG�OHDG�WR�D�PRUH�UHVLOLHQW�FLW\�WKDW�WDNHV�LQWR�DFFRXQW�LWV�OLPLWHG�
UHVRXUFHV�� LPSURYHPHQWV� LQ� LQIUDVWUXFWXUH� DQG� UHVRXUFH�HIILFLHQF\��PRELOLW\�� ODQGVFDSH� DQG�
XUEDQ�GHVLJQ��'RZQWRZQ�&DLUR�FRXOG�EHFRPH�D�FLW\�FHQWHU�ZLWK�OHVV�SROOXWLRQ�DV�D�UHVXOW�RI�D�
VKLIW� LQ�WKH�PRGDO�VSOLW� WRZDUGV�FOHDQ�SXEOLF�WUDQVSRUW�� LPSURYHG�FRQQHFWLYLW\�IRU�SHGHVWULDQV�
DQG�DQ�RYHUDO O� VWUDWHJ\� IRU�D�JUHHQHU�'RZQW RZQ�ZLWK�XQLTXH�RSHQ�VSDFHV�HP EHGGHG� LQ� LWV�
KLVWRULF�DPELDQFH� 

5.1 Guiding Principles 

)RXUWHHQ� JXLGLQJ� SULQFLSOHV� ZHUH�HVWDEO LVKHG� WR� JRYHUQ�WKH�UHJHQHUDWL RQ� HIIRUWV��SURYL GLQJ�
GHWDLOHG� JXLGHOLQHV� IRU� FRQVLGHUDWLRQV� OLNH� VWUXFWXUH� DQG�GHYHO RSPHQW� IRUP�� ODQG� XVH�DQG�
PDVVLQJ�� SXEOLF� UHDOP�DQG�SHGHVWULDQL]DWLRQ�� DFFHVV�DQG�PRELOLW\�� DV�ZHOO� DV� LQIUDVWUXFWXUH�
DQG�PXQLFLSDO�VHUYLFHV� 
�
�
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)LJXUH����OHIW��6LWXDWLRQ�1LOH�HPEDQNPHQW�QRZ��ULJKW��3KRWR�PRQWDJH�ZLWK�DGGHG�WHUUDFH�

'DWD�VRXUFH��7LOOQHU�	�:LOOLQJHU�

5.2 Concept Master Plan 

7KH� DVVLJQHG� DUHD�RI�'RZQWRZQ�ZDV�RUJDQL ]HG� LQWR� GLIIHUHQW� ³UHJHQHUDWLRQ� ]RQHV´�ZKL FK�
VKDUH� FHUWDLQ� FKDUDFWHULVWLFV� DQG�L QWURGXFHV�6WUDWHJLF�8UEDQ�3ODQV� IRU�IL YH� RI�WKHVH�]RQHV��
VHWWLQJ�D�GHWDLOHG�SODQQLQJ�PHWKRGRORJ\�DQG�WRROVHW�WKDW�FDQ�EH�UHSOLFDWHG�DFURVV�'RZQWRZQ�� 

5.3 Land Use and Massing 

*XLGHOLQHV�WKDW�GHWHUPLQH�KRZ�WKH�H[LVWLQJ�XUEDQ�IDEULF��ERWK�LQ�LWV�PDVVLQJ�PRUSKRORJ\�DQG�
XVHV��FRXOG�FKDQJH�LQ�OLJKW�RI�H[LVWLQJ�ODQG�DQG�EXLOGLQJ�RZQHUVKLS�DQG�KLVWRULF�SUHVHUYDWLRQ� 

5.4 Public Realm and Pedestrianization 

*XLGHOLQHV�WKDW�GHWHUPLQH�WKH�LPSURYHPHQW�RI�H[LVWLQJ�SXEOLF�VSDFHV�DQG�WKH�FUHDWLRQ�RI�QHZ�
RQHV��DV�ZHOO�DV�WKH�VWUDWHJLF�FRQYHUVLRQ�RI�YHKLFXODU�DUHDV�LQWR�SHGHVWULDQ�RULHQWHG�VSDFHV�
WKDW�HQFRXUDJH�D�PRUH�YLEUDQW�FLW\VFDSH��       
:LWK�DQ�RSHQ�VSDFH�QHW ZRUN��D�UHIXUELVKPHQW�RI�WKH�SXEOLF�UHDOP�UHODWHG�WR�SXEOLF�WUDQVSRUW�
KXEV�DQG�FRQQHFWHG�SHGHVWULDQ�SDWKV�LQ�JUHHQ�FRUULGRUV��ODQGVFDSLQJ�DQG�VKDGLQJ�VTXDUHV��
SDUNV�DQG�JUHHQLQJ� IODW� URRIV��7KH�HQYL URQPHQWDO� TXDOLW\� DV�D�UHVXO W� RI� VWUHHW� LQIUDVWUXFWXUH�
ZRXOG� EH�L PSURYHG� WKURXJK� EHWWHU� KDUG�DQG�VRI W� ODQGVFDSLQJ�� OLJKWLQJ� LPSURYHPHQWV�� DQG�
VWUHHW�IXUQLWXUH� 

�
�
�
�
�
�
�
�
�
�
�

Figure 8: left: Pedestrianized street, right: Section of a “green street” 
Data source: Architects Tillner & Willinger 

5.5.1 Public Realm Interventions 
6WUHHWVFDSH� DQG�SXEO LF� UHDOP� LPSURYHPHQWV�� D�I UDPHZRUN� RI� JHQHUDO� UHJHQHUDWLRQ�
LQWHUYHQWLRQV�DQG�HQHUJ\�HIILFLHQF\�XSJUDGHV�LQ�WKH�SXEOLF�UHDOP��
7KH�FDWHJRUL]DWLRQ�IRU� WKH�XUEDQ�UHJHQHUDWLRQ�RI�'RZQWRZQ¶V�VWUHHWVFDSH��HQHUJ\�HIILFLHQF\�
SHUIRUPDQFH�DQG�W\SRORJ\�KDV�HPHUJHG�IURP�SURMHFW�DUHD�DQDO\VLV�DV�ZHOO�DV�EHVW�SUDFWLFHV�
IURP� WKH� 3URMHFW� 7HDP¶V� ��� XUEDQ�UHJHQHUDWL RQ� H[SHULHQFH�� &DWHJRULHV� FRYHU�VHYHUDO �
UHJHQHUDWLRQ�WKHPHV��Streetscape Upgrades�HQFRPSDVV�H[LVWLQJ�SXEOLF�VSDFHV�DQG�VTXDUHV��
DV� ZHOO� DV�P DMRU� QRUWK�VRXWK� DQG�HDVW �ZHVW� FRUULGRUV�� DQG�HQW DLO� WKH� UHIXUELVKPHQW� DQG�
LPSURYHPHQW�RI�VWUHHWVFDSH�HO HPHQWV�� LQFOXGLQJ�KDUGVFDSH�� ODQGVFDSLQJ�� IXUQLWXUH�� OLJKWLQJ��
VLJQDJH��DQG�RWKHU�VWUHHWVFDSH�DPHQLWLHV���
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Pedestrianization LQYROYHV�FKDQJHV�LQ�VTXDUHV�WKDW�FXUUHQWO\�KDYH�KLJK�YHKLFXODU�WUDIILF�DQG��
SHGHVWULDQL]DWLRQ�ZKLFK�HQWDLOV�WKH�UHPRYDO�RI�YHKLFXODU�WUDIILF� (Opera Square -  figure 9)�
Public Space Creation HQFRPSDVVHV� VWUDWHJLF� YDFDQW� SORWV� RU�RSHQ�DUHDV�RI WHQ� FXUUHQWO\�
EHLQJ�XVHG�DV�SDUNLQJ�ORWV��%DE�DO�/RXT��DQG�HQWDLOV�WKHLU�GHYHORSPHQW�DV�SXEOLF�VSDFHV� 

5.6 Open Space Strategy 
'RZQWRZQ�&DLUR���L�H��.KHGLYDO�&DLUR��KDV�FRPSDUDEOH�GHQVLW\�WR�(XURSHDQ�FLWLHV�EXLOW�DW�WKH�
VDPH�WLPH�DV�WKH�EXL OGLQJ�ERRP�RI�WKH�*U�QGHU]HL W�LQ�WKH�ODWH���WK�FHQWXU\��7KHUHIRUH��LQ�WKH�
DUHDV�ZLWK�LQWDFW�KLVWRULFDO�XUEDQ�IDEULF��RQO\�D�IHZ�RSHQ�VSDFHV�H[LVW�EHVLGHV�SXEOLF�VTXDUHV�
DQG�VWUHHWV��ODUJHU�RQHV�DW�WKH�HGJHV�RI�'RZQWRZQ��7KH�IHZ�SXEOLFO\�DFFHVVLEOH�VSDFHV��H�J���
WKH� FHQWUDO� JUHHQ�DW � 7DKULU� 6TXDUH�� DUH�KHDYL O\� XVHG�L Q� VSLWH� RI� WKHLU� HQYLURQPHQWDOO\�
GLVDGYDQWDJHRXV� VLWXDWLRQ�� VXUURXQGHG�E\�KHDY\�W UDIILF�� 7KHUHIRUH�� WKHVH� XQGHYHORSHG�
VSDFHV�SUHVHQW�D�XQLTXH�RSSRUWXQLW\�WR�SURYLGH�PRUH�RI�WKHVH�XUJHQWO\�QHHGHG�UHVRXUFHV�IRU�
&DLUR¶V� UHVLGHQWV�� 7KH�JRDO � LV� DQ�HYHQO \� GLVWULEXWHG� QHWZRUN� RI� JUHHQ�RSHQ�VSDFHV�DFURVV�
'RZQWRZQ��UHDFKDEOH�ZLWKLQ�D�ZDONLQJ�GLVWDQFH�RI�����PHWHUV�DQG�FRQQHFWHG�E\�ODQGVFDSHG�
VWUHHWV��DQG�OLQNDJHV�WR�WKH�5LYHU�1LOH�LQ�WKH�(DVW�DQG�WKH�*DUGHQ�&LW\�LQ�WKH�6RXWK��

Parks, Squares and Open Spaces 

³2SHQ� VSDFHV�´�H�J���VTXDUHV�DQG�SDUNV��L Q� 'RZQWRZQ� &DLUR�� VXIIHU�IURP � UHVWULFWLRQV� RQ�
DFFHVVLELOLW\� ZKLFK� ZHUH� LPSOHPHQWHG� DIWHU����� �� $Q�RSSRUWXQLW\�DULVHV�IURP � WUDQVIRUPLQJ�
YDFDQW� VLWHV�DQG�UHRSHQLQJ� FXUUHQWO\� FORVHG�RSHQ�VSDFHV�W R� WKH�SXEOLF��0RVW� RSHQ�VSDFHV�
KDYH�WR�EH�UHGHVLJQHG�WR�PHHW�WKH�FXUUHQW�QHHGV�RI�WKH�'RZQWRZQ�SRSXODWLRQ��

�

�

�

�

�

�

�

�
Figure 8: left: Current situation Opera Square, right: Vision of Opera Square 

Figure 9: Data source: left: Silja Tillner, right: Architects Tillner & Willinger 8) 

Opera Square 
7KLV�KLVWRULF�VTXDUH��RQFH�WKH�PRVW�SUHVWLJLRXV�LQ�'RZQWRZQ�&DLUR��KDV�VHHQ�EHWWHU�GD\V��,WV�
VLJQLILFDQFH�� KRZHYHU��O LHV� LQ� EHLQJ� VLWXDWHG� DORQJ� WKH�P DLQ� HDVW�ZHVW� HQWU\� JDWHZD\� LQWR�
'RZQWRZQ� DQG�D�FRQQHFW LRQ� SRLQW� WR� ,VODPLF� &DLUR�� 7KLV� ]RQH�L V� RI�H[WUHP H� VWUDWHJLF�
LPSRUWDQFH�� 7KRXJK�TXL WH� FKDOOHQJHG� E\�L QWHQVLYH� YHKLFXODU� XVH��L W� OLHV� LQ� SUR[LPLW\� WR�
$]EHNL\HK� 3DUN�DQG�WKH�&RQWL QHQWDO� +RWHO²NH\� UHJHQHUDWLRQ� FDWDO\VWV²DV� ZHOO� DV�D�
*RYHUQRUDWH�RIILFH�EXLOGLQJ�WKDW�KDV�SRWHQWLDO�IRU�LQWHUYHQWLRQ��7KH�LFRQLFLW\�RI�WKH�VTXDUH�DQG�
LWV� KLVWRULF� VLJQLILFDQFH� PHDQ� WKDW�VXFFHVVI XO� UHJHQHUDWLRQ� HIIRUWV�DUH�O LNHO\� WR�KDYH�D�
³PXOWLSOLHU�HIIHFW�´�2SHUD�6TXDUH�L V�WR�UHJDLQ�LWV�VWDWXV�DV�D�YLDEOH�SXEOLF�VSDFH��UDWLRQDOL]LQJ�
DQG�RSWLPL]LQJ�GLIIHUHQW�IRUPV�RI�PRELOLW\�WR�FDWDO\]H�UHJHQHUDWLRQ�LQ�WKH�VXUURXQGLQJV���
�
5.6.1 Open Space Zonation  

7KH�DLP�LV�D�JUHHQHU�'RZQWRZQ�ZLWK�XQLTXH�RSHQ�VSDFHV�HPEHGGHG�LQ�LWV�KLVWRULF�DPELDQFH�
ZLWK�WUHH�OLQHG�VWUHHWV��SDUNV�DQG�VKDGHG�RSHQ�VSDFHV��7KH�]RQDWL RQ�FKDUDFWHUL]HV�GLIIHUHQW�
W\SHV� RI� RSHQ�VSDFHV �� 7\SRORJLHV�� JXLGHOLQHV� DQG�D�FDW DORJXH� RI� UHFRPPHQGDWLRQV� WKDW�
GHILQH�GHVLUHG�TXDOLWLHV�DQG�DSSO\�WR�WKH�GLIIHUHQW�]RQHV�ZHUH�GHYHORSHG�IRU�HDFK�FDWHJRU\���
7KH�IROORZLQJ�FDWHJRULHV�ZHUH�SURSRVHG��
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5.6.1.1 Pedestrian-Friendly Streets 

� 7KHVH�VWUHHWV�Z LOO� IRUP� WKH�EDFNERQH�RI�SHGHVWU LDQ�FLUFXODWLRQ�DQG�FRQQHFW�LP SRUWDQW�HQWU\�
SRLQWV�� L�H���JDWHZD\V��ZLWK�PDLQ�DWWUDFWLRQV��7KH\�ZLOO�RIIHU�DWWUDFWLYH�DQG�VDIH�SDWKV� WR� WKH�
VWDWLRQV�DQG�ZLOO�LQFOXGH�PDMRU�VKRSSLQJ�VWUHHWV�ZKLFK�DUH�KLJKO\�IUHTXHQWHG�E\�SHGHVWULDQV���

3HGHVWULDQ�OLQNDJH�ZLOO�EH�DFKLHYHG�ZLWK�DQ�DWWUDFWLYH��VDIH��DQG�ODQGVFDSHG�QHWZRUN�RI�SDWKV�
ZLWK� EHWWHU� VWUHHW� OLJKWLQJ�� VHDWLQJ� DUHDV�� VDQLWDU\� IDFLOLWLHV�� EXV� VKHOWHUV�� HWF�� 3HGHVWULDQ�
IULHQGO\�VWUHHWV KDYH�FHUWDLQ�GHVLJQ�FKDUDFWHULVWLFV��H�J� VKDGHG�VLGHZDONV�GXH�WR�WKH�SODQWLQJ�
RI�QXPHURXV�QHZ�WUHHV��VDIH�ZLGH�VLGHZDONV�ZLWK�KDQGLFDS�DFFHVVLELOLW\�DQG�SODFHV�WR�UHVW��
9HKLFXODU�WKURXJK�WUDIILF�VKRXOG�EH�UHGXFHG�E\�UHURXWLQJ�WUDIILF�WR�PRUH�SHULSKHUDO�VWUHHWV�DQG�
VORZLQJ�LW�RQ�FHQWUDO�SHGHVWULDQ�VSLQHV�DQG�VKRSSLQJ�VWUHHWV�ZLWK����NP�K�VSHHG�OLPLWV��WUDIILF�
OLJKWV�� DQG�VSHHG�EXP SV�� 'ULYLQJ� ODQHV�Z LOO� EH� UHGXFHG� DQG�SDUNLQJ�ODQHV�HOLP LQDWHG�� WKH�
VSDFH�UHGLVWULEXWHG�WR�ZLGHU�VLGHZDONV��

3XEOLF� WUDQVSRUW�QHHGV�WR�EH�SUL RULWL]HG�� SURYLGLQJ� DWWUDFWLYH� DQG�VDIH�EXV�VWRSV�ZL WK� EXV�
VKHOWHUV�SURYLGLQJ�VKDGH��OLJKWLQJ��DQG�VXUYHLOODQFH���
�
5.6.1.2 Pedestrianized Streets  
7KH\�DUH�SURSRVHG�RQ�VWUHHW V�WKDW�DUH�FXUUHQWO \�RI�QR�VL JQLILFDQFH�IRU�WKH�URDG�QHWZRUN�DQG�
DUH�XVHG�PRUH�IRU�SDUNLQJ�WKDQ�GULYLQJ��7KH\� ZLOO�FRQQHFW�WR�WKH�H[LVWLQJ�SHGHVWULDQ�QHWZRUN��
DQG�ZLOO�EH�UHVHUYHG�IRU�SHGHVWULDQV��8UEDQ�GHVLJQ�PHDVXUHV��VHH���������DSSO\�KHUH�DV�ZHOO��

5.6.1.3 Existing Pedestrian Network 
([LVWLQJ� SDVVDJHZD\V�DQG�SHGHVW ULDQL]HG� VWUHHWV� DUH�FRQWL QXHG� DQG�FRQQHFWHG�WR�QHZ�
SHGHVWULDQL]HG�DQG�SHGHVWULDQ�IULHQGO\�VWUHHWV���

5.6.1.4 Urban Square and Circular Squares 
8UEDQ� VTXDUHV�DUH�FRQQHFW HG� WR� WKH� SHGHVWULDQ� QHWZRUN�� VHUYLQJ� DV�DUHDV�RI � UHVW� DQG�
FRQWHPSODWLRQ� ZLWKLQ� WKH�EXVWO H� RI�'RZQWR ZQ�� /DQGVFDSLQJ� ZLOO� EH�L QWURGXFHG� WR� SURYLGH�
VKDGLQJ��5RXQGDERXWV�DUH�LPSRUWDQW�ODQGPDUNV�DQG�ZLOO�EHFRPH�H[FHSWLRQDO�SODFHV��

5.6.1.5 Park/Green Space 
&XUUHQWO\�� 'RZQWRZQ� &DLUR� KDV� YHU\� IHZ� SDUNV� WR� RIIHU� LWV�FLWL]H QV�� 7KHUH� DUH� RQO\� D� IHZ�
SRVVLELOLWLHV� ZLWKLQ� 'RZQWRZQ¶V� GHQVHO\�EXLOW�XS�IDEULF�WR � FUHDWH�QHZ � SDUNV��/DQGVFDSH�
GHVLJQ� DQG�SO DQW� VHOHFWLRQ� VKRXOG� EH�VHQVL WLYH� WR� WKH� FOLPDWH� DQG�VFDUFH�ZDW HU� UHVRXUFHV��
7KH� DWPRVSKHUH� VKRXOG�EH�LQYLWLQJ�IRU�IDP LOLHV� DQG�SURYLGH�HQRXJK�VSDFHV�IRU�FKLOGUHQ�WR�
SOD\��DV�ZHOO�DV�IRU�UHVW�DQG�FRQWHPSODWLRQ��

5.6.1.6 Connecting Open Space 
7KHUH�DUH�WZR�P DLQ�FRQQHFWLRQV�PLVVLQJ�� LQ�WKH�ZHVW��WR�WKH�5L YHU�1LOH�DQG�LWV�SURPHQDGHV�
DQG�LQ�WKH�HDVW��WR�,VODPLF�&DLUR��6SHFLILF�SURSRVDOV�IRU�2SHUD�6TXDUH��1LOH�VHH�ILJXUH�������
�
6. Access, Mobility, and Transportation 
/LNH�LQ�DOO�PHJDFLWLHV��WUDQVSRUW�LV�D�PDMRU�FKDOOHQJH�IRU�WKH�*UHDWHU�&DLUR�0HWURSROLWDQ�$UHD�
ZLWK�PRUH�WKDQ����PLOOLRQ�LQKDELWDQWV��7R�JXDUDQWHH�ZHOO�IXQFWLRQLQJ�DQG�VXVWDLQDEOH�PRELOLW\�
LQ�FLWLHV�RI�VXFK�VL]H��DQ�DGHTXDWH�KLJK�FDSDFLW\�SXEOLF�WUDQVSRUW�V\VWHP�LV�UHTXLUHG��2YHU�WKH�
ODVW�GHFDGHV��&DLUR¶V�SRSXODWLRQ�KDV�EHHQ�JURZLQJ�IDVWHU�WKDQ�LWV�LQIUDVWUXFWXUDO�DQG�PRELOLW\�
VHUYLFHV�� 0DMRU� LQIUDVWUXFWXUH� SURMHFWV�� VXFK�DV�WKH�0 HWUR�� PD\� KDYH�DUUL YHG� WRR�O DWH�� >��@�
1HYHUWKHOHVV�� WKH� LQWURGXFWLRQ� RI� WKH� &DLUR� 0HWUR� LQ� �����ZDV�D�P DMRU� VWHS� WRZDUGV�
VXVWDLQDEOH� PRELOLW\�� 7KH�HYRO XWLRQ� RI�WKH�P RGDO� VKDUH�VKRZ V� WKH�SRVLWLYH�HIIHFW�RI�WKH�
0HWUR¶V�LQWURGXFWLRQ��FUHDWLQJ�D�VLJQLILFDQW�PRGDO�VKLIW�WRZDUG�SXEOLF�WUDQVSRUW��$IWHU�������WKH�
PRGDO�VKDUH�RI�FDUV�GHFUHDVHG�VLJQLILFDQWO\��7KH�PRGDO�VKDUH�RI�EXVHV�DOVR�GHFUHDVHG�ZKLOH�
LQIRUPDO� WUDQVSRUW�ZL WK� VKDUHG�WD[L V� LQFUHDVHG� VLJQLILFDQWO\�� 1RQ�PRWRUL]HG� WUDIILF� �PDLQO\�
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ZDONLQJ�� DFFRXQWV� IRU� ���� RI� DOO� WULSV� LQ� &DLUR�� >��@� &RPSDUHG� ZLWK� (XURSHDQ�RU�1RUW K�
$PHULFDQ�FLWLHV��WKLV�LV�D�YHU\�KLJK�VKDUH��

:KLOH�WKHUH�LV�EURDG�DJUHHP HQW�DPRQJ�VWDNHKROGHUV�WKDW�PRELOLW\�VROXWLRQV�RIIHULQJ�UHGXFHG�
YHKLFXODU� WUDIILF� PXVW� EH�D�SDUW � RI� DQ\�UHJHQHUDW LRQ� DWWHPSW�� WKHUH� LV� FRQVLGHUDEOH�
GLVDJUHHPHQW�RQ�WKH�VFDOH��ORFDWLRQ�DQG�IRUP�RI�WKHVH�LQWHUYHQWLRQV��7KH�SURFHVV�RI�WKLQNLQJ�
VKRXOG� IROORZ� WKH�SUL QFLSOHV� RQ�WUDIIL F� UHGXFWLRQ� DQG�SHGHVWUL DQL]DWLRQ� LQ� 'RZQWRZQ�&DL UR��
LQFOXGLQJ�WKH�IDFW�WKDW�����RI�YHKLFXODU�IORZ�LQ�'RZQWRZQ�&DLUR�LV�UHSRUWHGO\�³GURS�RII�WUDIILF�´�
DV� PXFK�DV�����RI � YHKLFXODU� IORZ� LQ� 'RZQWRZQ� LV� SXUHO\� WKURXJK�WUDIILF�� 7KH�'&53�L V�
SURSRVLQJ�D�UHGHVLJQ�RI�'RZQWRZQ�&DLUR¶V�YHKLFXODU�IORZ�DQG�VWUHHW�KLHUDUFK\��
Car Volume and Speed Reduction��5HGXFH�PRWRU�WUDIILF�YROXPH�DQG�WUDIILF�VSHHG��
7KH�DPELWLRQ�LQ�'RZQWRZQ�LV�WKDW�WR�RSWLPDOO\�UHGXFH�ERWK�YHKLFXODU�WUDIILF�and VSHHG�LQ�HDFK�
VWUHHW� WR�SULYLOHJH�SHGHVWULDQV��HQKDQFH�URDG�VDI HW\�� LPSURYH�DLU�TXDOLW\�� UHGXFH�QRLVH��DQG�
DIIRUG� D�EHW WHU� SHGHVWULDQ� VWUHHWVFDSH� TXDOLW\�� 2QH�ZD\�RI�O RRNLQJ� DW�WKL V� LV� WR�UHGXFH�D�
VWUHHW¶V�FXUUHQW�SRVLWLRQ�LQ�WKH�URDG�KL HUDUFK\�DQG�PRYH�LW�WRZDUGV�WKH�ERWWRP²ORFDO�VWUHHWV�
DQG�URDGV�WKDW�KDYH�WKH�ORZHVW�VSHHG�OLPLW����NP�K���

7KH�SHGHVWULDQ�QHWZRUN�LV�PDLQO\�GHILQHG�E\�WKH�VWUHHW�QHWZRUN��ZLWK�D�IHZ�SHGHVWULDQ�]RQHV�
DQG�SDVVDJHV��7KH�PDLQ�SHGHVWULDQ�WUDIILF�IORZV�KDYH�WKHLU�VRXUFH�DW�SXEOLF�WUDQVSRUW�VWRSV��
PDLQO\�WKH�0HWUR��ZLWK�PDQ\�DUHDV�RI�FRQIOLFW�EHWZHHQ�SHGHVWULDQV�DQG�YHKLFXOHV��

7. Specific Measures and Implementation

)LYH� 3ULRULW\� $UHDV�ZHUH�GHIL QHG� LQ� FRQVXOWDWLRQ� ZLWK� WKH� &DLUR� *RYHUQRUDWH�� WKRVH� ]RQHV�
WKDW�� LI� SODQQHG� DQG�L PSOHPHQWHG�� ZRXOG� KDYH�W KH� PRVW� FDWDO\WLF� HIIHFW� RQ�W KH� EURDGHU�
UHJHQHUDWLRQ�RI�'RZQWRZQ�&DLUR�DV�D�ZKROH�ZHUH�VHOHFWHG��
Priority Area Concept Planning�� $OO� ILYH� FRQFHSW�SO DQV� PDGH� FRQFUHWH�DQG�VSDWL DOO\�
GHOLQHDWHG�UHFRPPHQGDWLRQV�IRU�UHJHQHUDWLRQ�LQWHUYHQWLRQV�LQ�WKH�IROORZLQJ�FDWHJRULHV��

7.1. Streetscape Amenitization 
6WUHHWVFDSH� $PHQLWL]DWLRQ� HQFRPSDVVHV� H[LVWLQJ� SXEOLF� VSDFHV�DQG�VTXDUHV� � DV�ZHO O� DV�
PDMRU�QRUWK�VRXWK�DQG�HDVW�ZHVW�FRUULGRUV��DQG�HQWDLOV�WKH�UHIXUELVKPHQW�DQG�LPSURYHPHQW�RI�
VWUHHWVFDSH�HOHPHQWV��LQFOXGLQJ�KDUGVFDSH��ODQGVFDSLQJ��IXUQLWXUH��OLJKWLQJ��VLJQDJH��HWF��

7.2. Pedestrianization Prioritization 
3HGHVWULDQL]DWLRQ�3ULRULWL]DWLRQ LQYROYHV�FKDQJHV�LQ�VTXDUHV�WKDW�FXUUHQWO\�KDYH�VRPH�GHJUHH�
RI�YHKLFXODU�WUDIILF�DV�ZHOO�DV�YDULRXV�VWUHHWV�DQG�FRUULGRUV��DQG�WKH�FUHDWLRQ�RI�SHGHVWULDQL]HG�
FRUULGRUV� WKDW�HQWDL O� WKH�UHP RYDO� RI�DO O� YHKLFXODU� WUDIILF. 0RELOLW\� ,PSURYHPHQWV HQFRPSDVV�
VTXDUHV� WKDW� DUH� FXUUHQWO\� FHQWHUV� RI� PRELOLW\� LQWHUFKDQJHV� DV� ZHOO� DV� YDULRXV� VWUHHWV� DQG�
FRUULGRUV�� WKH� RSWLPL]DWLRQ� RI� H[LVWLQJ� PRELOLW\� SDWWHUQV�� ZKHWKHU� WKURXJK� LQWHUVHFWLRQ�
UHGHVLJQV� RU�VKDUHG�VWUHHW�L QIUDVWUXFWXUHV� ZKLFK� FRQWLQXH� WR�DO ORZ� YHKLFXODU� WUDIILF�� EXW�L Q�
ZD\V�WKDW�LPSURYH�SHGHVWULDQ�PRYHPHQW�

7.3. Exterior Lighting 

([WHULRU� /LJKWLQJ� HQFRPSDVVHV� WKH� V\VWHPDWLF� XSJUDGLQJ� RI� H[WHULRU� OLJKWLQJ� WR� HQHUJ\�
HIILFLHQF\�DQG�PRUH�GXUDEOH�IL[WXUHV��UHFRJQL]LQJ�FXUUHQW�LQHIILFLHQFLHV�RI�H[LVWLQJ�OXPLQDULHV��

7.4. Sustainability 

6XVWDLQDELOLW\� LQFOXGHV�WKH�LQ WURGXFWLRQ� RI�NH\�JUHHQ�EXLOGL QJ� LQWHUYHQWLRQV�VXFK�DV�
SKRWRYROWDLF� SDQHOV� DQG�JUHHQ�I DoDGH� VWUXFWXUHV�� SDUWLFXODUO\� IRU� JRYHUQPHQWDO� DQG�
LQVWLWXWLRQDO�EXLOGLQJV�ZKHUH�WKHVH�LQWHUYHQWLRQV�FDQ�PRUH�UHDGLO\�EH�ILQDQFHG��
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Figure 10: Street furnishing 
Date source: Architects Tillner & Willinger 8)9) 

7.5. Public Space Creation  

3XEOLF� 6SDFH�&UHDWL RQ� HQFRPSDVVHV� VWUDWHJLF� YDFDQW� SORWV� �RIWHQ�FXUUHQWO \� EHLQJ� XVHG�DV�
SDUNLQJ� ORWV�� DQG�HQW DLOV� WKHLU� GHYHORSPHQW� DV�SXEO LF� VSDFHV�� SDUWLFXODUO\� LQ� WKH� IRUP� RI�
H[WHQVLRQV�WR�DQG�H[SDQVLRQV�RI�DGMDFHQW�RU�QHDUE\�SXEO LF�VSDFHV�DQG�VTXDUHV� �They were 
planned in detail in response to local needs and conditions�� H�J� representative for the 
measures in these zones�DUH Opera Square�� VHH� ILJ����and Bab al-Louq.�The visison LV� WR�
UHFODLP�%DE�$O�/RXT�DV�D�SXEOLF�VSDFH��ZKLFK�VHUYHV�DV�DQ�³XUEDQ�LQWHUFKDQJH´��DV�RSSRVHG�
WR� D�YHKL FXODU� LQWHUFKDQJH�� WKDW� OLQNV� 7DKULU� 6TXDUH�W R� $EGHHQ�6TXDUH� � DQG�'RZQW RZQ¶V�
FKDULVPDWLF�VRXWKHUQ�QHLJKERUKRRGV� 
Regeneration Interventions 
6WUHHW�IXUQLVKLQJV��VHH�ILJXUH�����DUH�SURYLGHG�LQ�WKH�DUHD�RI�%DE�$O�/RXT�6TXDUH�DQG�LQ�WKH�
SHGHVWULDQL]HG�DUHDV�QHDU�E\� �7UHHV�DQG�O DQGVFDSLQJ�DUH�WR�EH�SURYL GHG�RQ�WKH�ERXO HYDUG�
VWUHHWV�DQG�DORQJ�WKH�SHGHVWULDQL]HG�QRUWKHUQ�HGJH�RI�WKH�VTXDUH��

$OO� VWUHHWV�WKDW�DUH�WR�EHFRP H� ERXOHYDUGV� ZLOO� IHDWXUH�H[SDQGHG�VL GHZDONV� WKURXJK�WKH�
FRQYHUVLRQ�RI�SDUNLQJ� ODQHV��3HGHVWULDQ�FURVVLQJV�Z LOO�EH�XSJUDGHG�DW�VWUDWHJLF�SRLQWV�DORQJ�
EXV\��H�J���(O�7DKULU�6WUHHWVZLWK�IRUPDO�SHGHVWULDQL]DWLRQ�RQ�DGMDFHQW�TXLHWHU�VWUHHWV��
6XEVWDQWLDO�RSSRUWXQLWLHV�H[LVW�RQ�2SHUD�6TXDUH � �VHH�ILJXUH�����7UHHV�FDQ�EH�DGGHG�W R� WKH 
6TXDUH�� ZKLOH� JUHHQVFDSH�FDQ�EH�SURYL GHG� RQ�WKH�SO DWIRUP�� D�GH�IDFWR�����KRXU�
SHGHVWULDQL]HG� ]RQH�� (QHUJ\�HIILFLHQW� OLJKWLQJ� IRU� WKH� RSHQ�VSDFHV�DQG� WKH� IDoDGHV� LV�
LQWHQGHG�IRU WKH�2SHUD�3DUNLQJ�6WUXFWXUH�DQG�WKH &RQWLQHQWDO�+RWHO��*UHHQ�IDoDGH�IHDWXUHV�
DQG�SKRWRYROWDLF�URRI�SDQHOV�DUH�SURSRVHG�IRU�WKH�2SHUD�3DUNLQJ�*DUDJH���
7KH� LQWURGXFWLRQ�RI�D�VFXO SWXUDO�� ILYH�PHWHU�� UDLVHG�SODWIRUP�DERYH�WKH� WUDIILF� LQWHUFKDQJH�RI�
2SHUD�6TXDUH�DQG�WKH�UHDFWL YDWLRQ�RI�WKH�JUHHQ�VSDFH�GL UHFWO\�HDVW�RI�WKH�3DUNL QJ�6WUXFWXUH�
ZLOO�GUDPDWLFDOO\�LPSURYH�WKH�DUHD��

8.  Implementation Framework for Cairo Governorate’s Green Building and Energy 
Efficiency Efforts in Downtown Cairo Urban Regeneration 

*XLGHOLQHV� ZHUH�GHYHO RSHG� WR�SURP RWH� EXLOGLQJ� HQHUJ\�HIIL FLHQF\� LQ� 'RZQWRZQ�&DL UR¶V�
XQLTXH�EXLOW�HQYLURQPHQW�LQ�SXEOLF�DQG�SULYDWH�EXLOGLQJV�DQG�LQ�SXEOLF�DPHQLWLHV��'RZQWRZQ¶V�
IUDPHZRUN� FRQGLWLRQV� ZHUH�VW XGLHG�� HVSHFLDOO\� LWV� KLVWRULF� XUEDQ�I DEULF�� 7KH�SR WHQWLDO� IRU�
³JUHHQLQJ´�EXLOGLQJV�LQ�'RZQWRZQ�&DLUR�ZDV�H[DPLQHG��� 
Rehabilitating the Buildings of Downtown Cairo to Better Standards 
7KLV�SURMHFW�KDV�PDGH�HIIRUWV�WR�IXUWKHU�WKH� GHYHORSPHQW�RI�VXVWDLQDEOH�EXLOGLQJ�VWDQGDUGV��
DQG� KDV�SURGXFHG�D�VHW � RI� JXLGHOLQHV� DQG�FDVHV�DERXW � ZKDW� LV� QHHGHG�W R� PRGHUQL]H�
'RZQWRZQ¶V� EXLOGLQJ� VWRFN� DQG� PDNH� LW�P RUH� HIILFLHQW�� 8UEDQ� VXVWDLQDELOLW\� DQG� JUHHQ�
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FRQVLGHUDWLRQV� IRU�HQHUJ\�HIIL FLHQW� EXLOGLQJV�� JUHHQ�ZDO OV�� ODQGVFDSLQJ� RI� URRIVFDSHV� DQG�
VRODU�SDQHO�LQVWDOODWLRQV�VKRXOG�EH�LQWHJUDWHG�DV�SDUW�RI�DQ\�EXLOGLQJ�PRGHUQL]DWLRQ��
�
Public Building Upgrades and EE Retrofitting 
+HULWDJH�� 0DQ\� RI� 'RZQWRZQ� &DLUR¶V� KLVWRULF� EXLOGLQJV� RI� RXWVWDQGLQJ� YDOXH� DUH�ZRUW K\� RI�
EHLQJ� LQFOXGHG� LQ� D�UHJL VWU\� VLPLODU� WR� (XURSHDQ�FL WLHV� ZLWK� D�FRP SDUDEOH� KLVWRULF� EXLOGLQJ�
VWRFN� IURP� WKH� HQG�RI � WKH� ��WK� DQG�W KH� EHJLQQLQJ� RI� WKH� ��WK� FHQWXU\��H�J� �3DULV� RU�9L HQQD��
PDNLQJ�KHULWDJH�LQ�VSLWH�RI�WKH�QHJOHFW�WKH�VLQJOH�PRVW�YDOXDEOH�DVVHW�IRU�XUEDQ�UHJHQHUDWLRQ���
Opportunity 
7KH�SURWHFWLRQ�DQG�VDIHJXDUGLQJ�RI�KHUL WDJH�EXLOGLQJV�DQG�GLVWULFWV�ZRXOG� OHDG� WR� D�JUHDWHU�
DWWUDFWLRQ�RI�'RZQWRZQ�&DLUR�IRU�LWV�FLWL]HQV��6LQFH�EXLOGLQJV�DOVR�WHOO�VWRULHV��QRW�RQO\�DERXW��
DUFKLWHFWXUH�� EXW� DOVR� DERXW� SHRSOH�� DV�ZDV�GHVFUL EHG� LQ� WKH� ERRN�Discovering Downtown
Cairo >��@��D�ZHO O�SUHVHUYHG�KLVWRULF�GLVWULFW�ZLWK� ODQGPDUNV�DORQJ�D�KLVWRULF� WUDLO�ZRXOG�FUHDWH�
DWWUDFWLYH�OLQNDJHV�WR�WKH�SDVW�DQG�VWLPXODWH�DQ�DFWLYH�LQWHUHVW�LQ�WKH�KLVWRU\�RI�WKH�FLW\��
7KH�WRWDO�EXLOGLQJ�VWRFN�LQ�'RZQWRZQ�&DLUR� LV�HVWLPDWHG�WR�EH�������EXL OGLQJV��RI�ZKLFK����
DUH�JRYHUQPHQW�EXLOGLQJV�RI�SULPDULO\�RIILFH�DQG�LQVWLWXWLRQDO�XVHV�����$V�D�UHVXOW�RI�D�GHWDLOHG�
EXLOGLQJ�DQDO\VLV�DQG�HQHUJ\�DXGL WV���VHYHUDO�W\SHV�RI�HQHUJ\�HIIL FLHQF\�FRQVLGHUDWLRQV�VXFK�
DV�H[WHULRU�WUHDWPHQW��OLJKWLQJ��HOHFWURPHFKDQLFDO�V\VWHPV�DQG�VHUYLFHV�ZHUH�LGHQWLILHG��

8. Conclusion and Future Outlook
7KH�8UEDQ�5HJHQHUDWLRQ�3ODQ�IRU�'RZQWRZQ�&DLUR�FRXOG�EHFRPH�D�EOXHSULQW�IRU�IXWXUH�HIIRUWV�
LQ�RWKHU�FLWLHV�LQ�WKH�GHYHORSLQJ�ZRUOG�DQG�LQ�(DVWHUQ�(XURSH�IDFLQJ�VLPLODU�FKDOOHQJHV��7KH�
LQQRYDWLYH�UHYLWDOL]DWLRQ�DSSURDFK�FRPELQHV�FODVVLF�FRPSRQHQWV�RI�XUEDQ�GHVLJQ�ZLWK�QRYHO�
HQHUJ\�VDYLQJ�DQG�HGXFDWLRQDO�PHDVXUHV��ZKLFK�DUH�XVXDOO\�VHSDUDWHG���L�H���WKH�HQHUJ\�
UHWURILWWLQJ�RI�SXEOLF�DQG�SULYDWH�EXLOGLQJV��7KH�DSSURDFK�LV�EDVHG�RQ�YDOXHLQJ�ZKDW�H[LVWV�±
DQG�EXLOGV�XSRQ�LW���D�VHQVLWLYH�DQG�SUDFWLFDO�SODQQLQJ�PHWKRG�ZKLFK�DOORZV�WKH�LQWHJUDWLRQ�RI�
WKH�QHHGV�RI�VWDNHKROGHUV�DQG�OHDGV�WR�D�KLJKHU�DFFHSWDQFH�WKDQ�SUHYLRXV�SODQV��

)RU�'RZQWRZQ�&DLUR�WKLV�LPSOHPHQWDWLRQ�RULHQWHG�SODQ�KDV��IRU�WKH�ILUVW�WLPH�LQ�LWV�OHQJWK\�
SODQQLQJ�KLVWRU\��RIIHUHG�WKH�&DLUR�*RYHUQPHQW�DQG�WKH�DXWKRULWLHV�D�SUDFWLFDO�KDQGERRN�ZLWK�
VWUDWHJLHV��JXLGHOLQHV DQG�GHWDLOHG�SURSRVDOV LQFOXGLQJ�FRVW�HVWLPDWHV��7KH�&DLUR�
*RYHUQRUDWH�LV��FXUUHQWO\�SURFHHGLQJ�ZLWK�WKH�LPSOHPHQWDWLRQ�RI�2SHUD�6TXDUH�DV�D�FDWDO\WLF�
SURMHFW�DQG�ZLOO�FRQWLQXH�ZLWK�IXUWKHU�PHDVXUHV�LQ�WKH�SXEOLF�UHDOP�DQG�EXLOGLQJ�UHQRYDWLRQV��

7KHVH�PHDVXUHV�ZRXOG�±�LI�LPSOHPHQWHG�±�FRQWULEXWH�JUHDWO\�WR�UHGXFLQJ�SROOXWLRQ�OHYHOV�DQG�
FRROLQJ�WKH�FLW\�FHQWHU��'RZQWRZQ�FRXOG�EHFRPH�D�VXVWDLQDEOH�PRGHO�IRU�RWKHU�
QHLJKERXUKRRGV�LQ�&DLUR��

�
� �
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District cooling in Sanya Haitang Bay: energy integration in 
urban planning from theory to practice 

Martin TZOU, François Courtot, Jiashuo Xiu, Jingbo Guo, Sijie Liu, Yili Xiong 
EDF China, China 

Shu DU 
China Center for Urban Development, China 

Abstract:  Cooling demand counts for a high proportion of the energy consumption in hot 
and humid cities, thus contributing massively to carbon emissions. This situation is amplified 
in rapidly growing Southern Chinese cities, while integrating energy into urban planning is 
also a challenge given the complexity of the Chinese Planning system. However, a recent 
planning case in the new district of Haitang Bay in Sanya, at the most southern point of 
China on Hainan Island, proves the contrary. The resulting action of the “Smart and Low 
Carbon planning” of Sanya is the implementation of a multi-energy district cooling system, 
with the potential of reducing CO2 emissions up to 30 per cent. The case of Sanya not only 
shows the impact of energy-led urban planning, it also validates the effectiveness of district 
cooling solutions in hot and humid cities in the context of climate change.  

1. Cooling, the new frontier of climate change planning

1.1 The rise of the global building cooling demand 

Indoor building environments count for a large proportion among the energy consumed and 
carbon emitted in today’s world, contributing around 40% of the total energy consumption. 
Among all types of energy consumption, heating, ventilation and air conditioning (HVAC) 
systems are the biggest contributors. Providing highly comfortable indoor environments is 
indeed the inevitable challenge for buildings. In public buildings such as offices, shopping 
malls, sport centers, etc., energy consumption for cooling can represent over 50% of the 
energy demands (Pérez-Lombard, 2008). 

In hot and humid climates, the well-known traditional building techniques of adjusting to 
microclimate through natural ventilation are far from fulfilling the needs of modern comfort, 
and air conditioning in particular is surging. Today, air conditioning already accounts for 
about 40% of power use in Mumbai, India. More than half of Saudi Arabia’s peak summer 
power consumption also goes for air conditioning. The Vietnam Housing Management 
Organization’s has stated that 54% of its energy consumption was used on housing cooling 
(Huang, 2016). 

People living in hot and humid climates tend to use air conditioners more frequently and for 
longer period of times than in other climates. The high temperature gas discharged by air 
conditioners worsens the outdoor environment and leads to a vicious cycle of increasing 
energy use in hot and humid climates. As the tropics and subtropics become increasingly 
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urban, industrial and affluent, energy demands for comfort are evolving differently than they 
have historically across the global North (Waite, 2017). 

Already, HVAC account for 35% of total primary energy in the United States and is expected 
to reach similar proportions in China within five years. About 87% of US buildings are now air 
conditioned, and trends in the developing world suggest it is advancing fast down the same 
route. In this regard, China makes no exception in the trend of growing cooling demands in 
hot and humid climates, driven by a rapidly expanding urban middle class.  

Globally, cooling demand is rising exponentially in cities. Reducing it has become the new 
frontier of climate change initiatives. The United Nations Environment Program is promoting 
actively District Energy Systems in cities, describing it as “one of the least-cost and most-
efficient proven solutions in reducing emissions and primary energy demand” (UNEP, 2015).  

 

1.2 Growing cooling demand in Chinese Southern cities 
 

Since the opening to market reform in the 1990s and the urban expansion policy 
implemented subsequently, China has greatly seen its real estate and construction industry 
booming. With the economic development and the urbanization process, more and more 
people will be concentrated in this area, and they use more and more energy.  

The hot and humid climate zones in China are located in the middle and lower streams of the 
Yangtze River experience a primarily subtropical monsoon climate and a monsoon humid 
climate. The area also holds the two most economically developed regions in China: the 
Pearl River Delta and the Yangtze River Delta, concentrating more than half of China’s 
population and more than 60% of the country’s GDP.  

According to the data of 2017 from National Bureau of Statistics of the People’s Republic of 
China, the average per capita housing space of residents in 2016 was 40.8 square meters. In 
cities the same index was 36.6 square meters, which increased nearly five times compared 
to the 6.7 square meters in 1978, and it continues to expand.  

According to the 2017 China Building Energy Consumption Report, China’s total energy 
consumption for buildings in 2015 was 857 million tons of standard coal, which accounted for 
20% of the total national energy consumption. The three most significant factors that impact 
energy consumption for buildings are: the size of the urban population, the GDP of the area, 
and the climate zone (Li, 2009). 

The overall quality of China’s outdoor thermal environment is also degrading each year. Up 
to 65% of residential areas in China have a thermal index that is higher than the safety index 
of 32ºC wet-bulb globe temperature, and 78% are above the thermal comfort index of 28ºC 
wet-bulb globe temperature (Fang, 2014). Hot and humid areas have longer and hotter 
summers, increasing the enormous demand of cooling and dehumidification through air 
conditioners. With the rise of living standards in both urban and rural areas, the energy 
consumption for air conditioners in buildings is bound to increase continuously, and most 
severely in the Southern part of the Yangtze Basin. 

Regional disparities in energy production and consumption follow economic development; 
energy consumption per capita in these relatively developed regions is significantly higher 
than the less-developed regions, with a quality of energy also being above the national 
average (Zhang, 2008). The energy efficiency map in China follows the same spatial 
dynamic, going from lower to higher values from West to East (Chen, 2017). Hence, 
achieving a demonstration program in Southern and Eastern coastal areas in China could 
make a significant impact. 
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2. The challenges of energy planning integration in China 
In China, the trend of research in decentralized energy as a carbon reduction solution 
appeared in the late 1990’s, and rapidly became a focus as China started to commit itself 
into climate change issues. From the initiatives driven by green building energy saving 
programs in 2008, it evolved to comprehensive low carbon energy planning at the scale of 
cities and regional planning (Zhao, 2012). However, the ambition of integration in the 
Chinese planning system (or duoguiheyi) is confronted to the bureaucratic rigidity and power 
struggle between administrations, making it difficult to implement (Tzou, Du, 2017). 

Currently, two main types of plans co-exist regarding energy in China’s planning system. The 
first, the Energy Development Plan, considers the overall supply and demand relationship 
and energy strategy at the macro-level of the country. The second, the Energy Engineering 
Plan monitors at the micro-level of cities and districts the sub-energy systems’ infrastructures 
(electricity, heat, gas).  

 

2.1 Energy Development Plan 
Energy Development Plan is a five-year thematic plan developed by the National 
Development and Reform Commission (NDRC) that involves multiple levels, including 
provincial the central government level, the provinces, the cities and the counties. The 
national level focuses on macro issues such as the total energy consumption and its intensity, 
the energy structure adjustment, the energy development layout, enhancement of energy 
efficiency and quality, improvement of energy safety, strategy of energy autonomy, 
innovative developments, etc. In city and county levels, the Energy Development is planned 
according to the local needs which are different in each area. Ma (2016) considers the 
county’s Energy Development Plan primarily should include aspects such as a reasonable 
forecast of energy demand, clear development goals and direction, and the main objective 
and initiatives.  

 

2.2 Energy Engineering Plan 
Energy Engineering Plan is a thematic plan developed in the Ministry of Housing, Urban 
Rural Development (MOHURD), involving levels of cities, counties and townships. The 
content of the Energy Engineering Plan is similar at each level nationwide, and primarily 
includes the three main engineering plans which are the city’s power supply, gas and heating 
plans. Although in the “Measures for Formulating City Planning” (MOHURD, 2005) it is 
required by law the urban overall planning to “ensure integrated objectives and protection 
requirements such as the ecological environment, land and water resources, energy, and the 
nature, historical and cultural heritage protection”, comprehensive energy planning is rarely 
present in the current urban planning in China. This reflects that energy issues are not widely 
recognized in urban planning (Cao, 2010).  

 

2.3 Challenges of urbanization  
Urban planning practices tend to consider energy issues in partial and separate ways, 
following the framework fixed by the system of planned economy. Energy supply is increased 
when there is an increase of population, energy infrastructure is planned to follow the city 
expansion. Along with rapid urban development, energy systems have become more 
disordered and fragmented, while still struggling to keep up with the pace of urban 
development.  

Under the urbanization movement of “Planning for growth” (Wu, 2015), conflicts between 
energy supply and demand are quite obvious to happen at a local scale. At the beginning of 
a region’s development, the occupancy rate is low and the load is small, therefore energy 
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suppliers will adopt various measures to encourage energy consumption for the purpose of 
earning profits. When the region is fairly developed and there is a higher occupancy rate, the 
original planning can no longer satisfy the demand. The energy supply will be pushed to 
expand. After the energy supply is expanded, a new cycle of consumption begins which will 
lead to wasting of resources and unreasonable use of energy, thus forming a vicious cycle. 
This urban planning practice aimed to constantly satisfy the energy demands is today 
obsolete and is missing its goal of integration.  

Besides, the weak position of Energy Engineering Planning in the planning system makes it 
more influenced by the evolution of land layout and the thematic plan contents, rather than 
the overall requirements of the energy system. The lack of coordination between each type 
of sub-energy leads to contradictions and limitations at the implementation level. Planning 
methods of energy issues in China also lack of maturity, making it more difficult to adapt itself 
to the more and more complex status of energy in cities (Cao, 2010).   

Problems are worsened in hot and humid areas. Unlike heating, district cooling has not 
become a necessary chapter in urban planning. If district cooling or combined cooling 
heating and power is not considered, the cooling energy is then usually provided by 
electricity. The increasingly large power load of air conditioners is however inevitable. Many 
cities have had to adopt methods such as deliberate power cuts, “abandoning production, 
preserving air conditioners”, creating a huge load difference between peak and off-peak 
periods. This has led to a low efficiency in power investment (Long, 2008). 

 

3. Innovative Energy-led Urban Planning in Sanya  
 

Energy experts in China have been calling in recent years for an integrated approach at the 
early planning stage of cities (Long, 2008). Since the Chinese government has committed 
itself to the Paris COP21 Climate change agreement, some noticeable initiatives are worth 
mentioning, showing the trend of energy preservation in planning. In particular, the recent 
climate change initiative in the city of Sanya can be seen as a successful attempt of planning 
integration of low carbon energy practices in hot and humid climates. 

 

3.1 The existing energy status of Sanya 
Sanya is located at the southern tip of China, on Hainan Island, with a tropical ocean 
monsoon climate, an annual average temperature of 25ºC and more than 2,500 hours of 
sunlight annually. With an urban area of 3,200 km2, Sanya is the most touristic coastal city in 
China, also serving as an important maritime and military base for the South China Sea. In 
2015, the local population was 748,900 hab., while hosting 15 million tourists annually 
(10.6% growth). 
In 2015, total energy consumption in Sanya was 1.5 million tce (ton coal equivalent), with an 
increase of 4.94% from 2014. Thereinto, tertiary industry consumed energy 935,100 tce 
accounting for 61.96% of total consumption, being the key field for energy conservation. In 
primary industries, secondary industries and civilian sectors, energy consumption accounted 
for 6.88%, 15.44% and 15.72% of total energy consumption, respectively. 
The energy structure includes electricity, oil, natural gas and coal. As the main energy 
resource, electricity occupied 56.56% of total energy consumption in 2015. The peak 
electricity load in 2015 was 566 MW (megawatt), while by the total power install capacity 
(excluding solar projects) was 162.2 MW, which means Sanya relies heavily on electricity 
import from the grid. 
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The existing energy planning  
Following the national system, Energy Engineering Plans in Sanya include only the Electricity 
Plan and the Gas Plan, respectively managed by two separate municipal services. There is 
no Cooling Plan, and Energy efficiency issues are discussed in the Green building, Industry 
and Transportation plans. Past energy efficiency initiatives have been hard to implement, 
due to the lack of a systemic energy planning and the non-existence of relevant regulations 
and indicator systems, besides the usual difficulties caused by rigidity of bureaucracy. 
 
Challenges of energy conservation in Sanya 
Because of the lack of energy management, limited technical maturity, high energy 
consumption and high emissions, non-optimal consumption behaviors are still very common 
in Sanya. With the ongoing fast paced urbanization and the increase of urban population, the 
energy needs in Sanya will continue to grow. The city will face the following challenges: 
1) With the particularities of a tropical coastal touristic city, power consumption of Sanya will 
keep its seasonal features, with peak power demands and a difficult balance of supply and 
demand; 

2) The potential of local power capacity is very limited – Sanya mainly relies on the input of 
external electricity; 

3) The energy structure is quite simplistic; new energy has not been well developed in 
Sanya. 
 

3.2 Smart and low-carbon energy planning of Sanya 
 
Being the pilot city for low-carbon development in Hainan Province, Sanya has committed to 
realize an in-depth transformation for the 13th Five Year Plan (2016-2021) and has launched 
a “Sanya Low-carbon Energy Planning and Action Plan” (Courtot & Tzou, 2016).  
Aiming to tackle climate change and reduce CO2 emissions, all aspects of energy in the city 
are analyzed jointly: the structure of the energy demand (electricity, heating, cooling, hot 
water, gas), the energy efficiency solutions that can reduce this demand, the structure of the 
external energy supply (existing mix and its evolution) that contributes to fill this demand, the 
local potentials for renewable energy, and the complementarities between energy and other 
urban infrastructure (waste, water, transport, 
etc).  
The urban land planning information integrated 
into Geographic Information System (GIS), are 
then combined with satellite image to classify 
each block by construction time sequence – 
constructed, under-construction, short term and 
long term development; and identify urban 
morphologies, composed of typical buildings.  
To evaluate the evolution of energy needs in 
Sanya, we distinguished 14 typical urban 
morphologies and 16 typical buildings (Fig. 1).   
Finally, the energy demand (cooling, hot water, 
electricity) of each block at different time 
periods could be achieved based on the blocks’ 
information (land function, limited height of 
buildings, FAR, location) and the defined 
morphologies it belongs to. Fig 1. Urban morphology classified by energy demand typology 
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Energy demand evaluation 
The evaluation of the energy demand used GIS to integrate the urban planning and 
geographic information, from both time and space. A mapping of the energy demand 
(cooling, hot water, and electricity) could be then realized based on urban morphologies, at 
different time periods (Fig. 2).  

 
Fig 2. Energy demand evolution in Sanya 2016-2030 

 
Buildings are the largest energy consumers in Sanya, with space cooling being the most 
significant. Today, construction standards applied in Sanya are well adapted to the local 
climate conditions, leaving only limited improvements to be made on the building envelop.  
However, energy demand in buildings will continue to rise as the tertiary sector will develop. 
Revenues of permanent residents will increase, with a rising need for comfort and domestic 
equipment. According to studies, cooling demand for permanent residences in Sanya will rise 
by up to 15% per year in four years. 
By analyzing the energy demand evolution in Sanya, three zones with a large upcoming 
increase of the energy demand and a relatively large share of tertiary buildings were 
identified. Each of the three zones has its specific load structure and available energy 
resource, and therefore its specific optimal district energy solution. Haitang Bay is the most 
energy intensive of these zones that could strongly benefit from high-efficiency district energy 
solutions (Fig.2).  
 

Local energy resources analysis and carbon reduction actions 
Studies have been conducted to identify opportunities to exploit the local energy resources, 
combining the evaluation of 40 technologies covering local production and energy efficiency 
solutions. Comparing the results of a set of simulation, cross-checked with collected 
consumption data, high efficient equipment and adapted human energy behaviors are 
identified as effective solutions to reduce energy consumption of air-conditioning. While 
further improving building envelops out of the existing building thermal regulation is found to 
have only a slight impact on energy consumptions. 
A full range of energy efficiency actions, technologies and behaviors have been evaluated 
and quantified in terms of cost, energy economy, and avoided CO2 emissions. This 
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evaluation is based on detailed local conditions of climate, building thermal characteristics, 
occupation patterns, and energy usage behaviors. The deployment potential of each action 
has been quantified in space (building plot granularity) and in time (period by period following 
the phasing of the urban development).  
 
This approach is based on local conditions and their expected evolutions - population, 
building stock, energy usage, and natural resources. Individual actions were identified, with 
cost/benefit analysis and evaluation of the deployment of potential actions. 
 
From a technical point of view, the planning is quantitative and evaluates the potential 
deployment volume of each action, its emission reduction potential and analyzes the techno-
economic feasibility for implementation (Fig. 3). 
 

  
Fig. 3 - Summary of carbon reduction actions  

 
 
With consideration of natural and economic condition, Sanya has potential to develop roof 
PV and biomass technology. According to the existing situation in Sanya, high efficiency 
energy equipment and good energy behaviors could significantly reduce building energy 
consumption. Meanwhile, district energy system could decrease energy cost and also 
achieve considerable CO2 reduction in new district and urban renovation zones. 

On a side note, the energy-led urban planning practiced in Sanya has inaugurated a new 
type of “Urban Energy Plan” at a higher position in the Chinese planning system. It should be 
considered as an extension of the Energy Engineering Plan into urban planning, as well a 
mean of implementation for the Energy Development Plan, to achieve a reasonable 
utilization of energy hence the carbon reduction goals.  

With sustainable development held as a core principle, the Sanya Low carbon planning is 
already a case of “best practices” in China, especially because it leads to the implementation 
of the largest urban district cooling network in China in Haitang Bay.  
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4. District Cooling in Haitang Bay  
 
Famous for its white sand beach, Haitang Bay is 28km away from the city center in the 
northeast of Sanya, with a long strip of 22 high-end hotels and an estimated population of 
250,000 by 2030. As the main resulting action of the “Sanya Smart and low-carbon planning”, 
the City government has launched in 2018 a thirty years concession contract to a multi-
energy District Cooling project, aiming to provide chilled water, electricity and hot water to 
users in Haitang Bay, mainly the high-end hotels and public buildings.  
 

4.1 Energy demand and simulation of supply and demand 
 
Energy demand surveys have been conducted in the preliminary phase by inspecting 
existing hotels’ cooling systems, one by one. Daily utility consumptions of hotels have been 
collected for an entire year in 2016. The cooling demand is closely linked to outside 
temperature, not the hotel occupancy rate. This is because all hotels keep the maximum 
temperature of 26⁰ C all year round, even with no occupancy. Similar studies have been 
made to better understand the behavior habits of electricity consumption.  

Based on energy demand curve characteristics of hotels, the electric, cooling and heating 
demands have been simulated by professional energy demand simulation platform. The 
planning of new hotel construction and design in Haitang Bay has also been inspected to 
assess the increase of cooling, heating and electric demand expansion (Fig. 4).  

 

 
Fig 4. Energy demand simulation in Haitang Bay 
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4.2 A high CO2 reduction performance 
A comprehensive energy saving system has been designed with heat recovery, seawater 
use, ice storage and combined cooling heat and power (CCHP). Four energy stations with a 
total installed capacity of 86,400 refrigeration ton (RT) in chillers and 8.8 MW in generators 
will be built for this project. The average annual cooling capacity is 649,760,000 KWh after 
completion. Meanwhile, a Smart network would be built on the energy internet for Smart 
energy production and distribution according to users’ demand.  
Urban development phasing was also taken into account, each energy station being 
designed according to the predicted growth of energy needs, to avoid having oversized 
systems during the early phases of the urban development.  
 
The energy stations are a combination of high efficiency chillers, ice-storage, heat pumps 
and back-up boilers, with a total installed capacity of 86.400 RT in chillers and 8.8 MW in 
generators. The coefficient of performance (COP) calculated for the systems raises from 
2.35 to 3.2, an increase of 36%, which results from the use of large-scale highly efficient 
centrifugal chiller (30% more efficient than the conventional chiller), and collective efforts of 
advanced simulation tools for system design, operation optimization and maintenance of 
district cooling projects. 

 

  
Fig 4. Localization of the four energy stations in Haitang Bay 

 

Four energy stations are linked through an optimized “Smart network” that acts as a back-up 
during peak loads, ensuring energy efficiency, stability and safety in Haitang Bay. The 
concept of “Fourth generation network” has been introduced, applying multi-energy 
complement, big data, cloud service as well as artificial intelligence for the Smart and 
centralized network control, operation and management (Fig. 4).  

Thanks to the CCHP and ice storage, the general electricity consumption would be 
effectively reduced by half after completion of the four stations, from 276.5 GWh to 115.3 
GWh. After completion, 32.553 tons of standard coal could be saved every year. In 
comparison to the conventional individual central air-conditioning system, 81.802 tons of 
CO2 would be reduced, counting for 16 per cent of the total amount of emissions of Sanya 
City according to the 13th Five Year Plan. The system can eventually be optimized with sea 
cooling or an additional gas fired CCHP and reach 30 per cent of CO2 reduction.  
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Aside from CO2 emission reductions, the Haitang Bay district cooling pilot project has also 
achieved other benefits, including: affordable energy provision; reduced reliance on energy 
imports and fossil fuels; economic development and community control of energy supply; 
local air quality improvements; and an increased share of renewables in the energy mix. 

 

 

 

4. Conclusion   
 
Satisfying the increasing cooling demand while reducing the CO2 emissions have become 
the major challenge of cities in hot and humid climates. With the still growing urbanization 
rate, the stakes are high in reducing the cooling demand for Southern Chinese cities. In 
China, another layer of complexity is added with the incoherencies of energy planning 
handled by different administrations working in silos, making low carbon energy solutions 
difficult to be integrated at the planning stage of new districts cities.  
 
In this context, the climate change initiatives taken in Sanya lead the path towards new and 
innovative practices in planning. In line with the CO2 reduction objectives of the city, the 
Smart Low Carbon Energy Planning of Sanya successfully integrates energy issues at the 
early stage of urban planning, delivering guidance to balance the energy consumption and 
supply from the demand side in the long term, and providing carbon reduction actions.  
 
The main resulting action is the implementation of a District cooling in the most energy 
intensive luxury hotel area of Haitang Bay. The Smart multi-energy system is tackling 
successfully the urban energy challenge by reducing carbon emission up to 30%, a first of a 
kind performance at this scale in China.  
 
Climate change is calling for a more integrated approach in planning. With multi-benefits for 
hot and humid climates, district energy solutions become relevant parameters for measuring 
the degree of urban planning integration. On a side note, this trend indicates in a way the 
end of the “Planning for growth” paradigm in China, opening a new era for more 
consideration to resilience and energy preservation in urban planning. 
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:DWHU�6HQVLWLYH�8UEDQ�3ODQQLQJ�DV�$GDSWDWLRQ�6WUDWHJ\ 
�

:LOOHPLHQ�9$1�1,(.(5.��&6,5�%XLOW�(QYLURQPHQW��6RXWK�$IULFD�
/RXL]D�'81&.(5��&6,5�%XLOW�(QYLURQPHQW��6RXWK�$IULFD�
.HD�0$',76(��&6,5�%XLOW�(QYLURQPHQW��6RXWK�$IULFD�

&ODLUH�'$9,6��&6,5�1DWXUDO�5HVRXUFHV�DQG�(QYLURQPHQW��6RXWK�$IULFD�
$P\�3,(7(56(��&6,5�%XLOW�(QYLURQPHQW��6RXWK�$IULFD�

�
 
Synapse 
&LWLHV� LQ� DUHDV�JHWWLQJ� KRWWHU� DQG�GULHU� KDYH� WR� ILQG� DOWHUQDWLYH� DSSURDFKHV� WR�PDQDJH� WKH�
LQFUHDVHG�GHPDQG�IRU�ZDWHU�YHUVXV�WKH�VKULQNLQJ�VXSSO\��ZKLOH�DOVR�FOLPDWH�SURRILQJ�WKHLU�FLWLHV��
:DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�DV�DQ�DGDSWDWLRQ�VWUDWHJ\�LQWHJUDWHV�WKH�PDQDJHPHQW�RI�XUEDQ�
ZDWHU�UHVRXUFHV�ZLWK�XUEDQ�SODQQLQJ���
�
�
1. Introduction 
�
:DWHU� LV�RQH�RI� WKH�PRVW�YXOQHUDEOH�DQG� WKUHDWHQHG� UHVRXUFHV� LQ� WKH�ZRUOG� WKDW�VKRXOG�EH�
SURWHFWHG�DQG�PDQDJHG�IRU�WKH�VXUYLYDO�DQG�ZHOO�EHLQJ�RI�SHRSOH��:DWHU�LV�DOVR�D�KD]DUG�WKDW�
SHRSOH�VKRXOG�EH�SURWHFWHG�IURP��IRU�WRR�PXFK�RU�WRR�OLWWOH�ZDWHU�WKUHDWHQV�RXU�VXUYLYDO�DQG�
ZHOO�EHLQJ��5RVHQ]ZHLJ��HW�DO���������3U�VV��HW�DO�����������
�
8UEDQLVDWLRQ�DQG�LWV�DVVRFLDWHG�RSSRUWXQLWLHV�DQG�FKDOOHQJHV�KDV�UHVXOWHG�LQ�DQ�LQFUHDVH�LQ�
WKH�GHPDQG�IRU�ZDWHU�LQ�FLWLHV��81�:DWHU���������:KLOH�WKH�GHPDQG�IRU�ZDWHU�LV�JURZLQJ��WKH�
VXSSO\� RI� IUHVK�ZDWHU� LV� EHLQJ� FRPSURPLVHG� E\� FOLPDWH� FKDQJH�� DPRQJVW� RWKHUV��:DWHU� LV�
SUHGLFWHG�WR�EH�WKH�³SULPDU\�PHGLXP�WKURXJK�ZKLFK�HDUO\�FOLPDWH�FKDQJH�LPSDFWV�ZLOO�EH�IHOW�
E\� SHRSOH�� HFRV\VWHPV� DQG� HFRQRPLHV´� �%XWWHUZRUWK�	�*XHQGHO�� ������� ,W� LV� WKXV� YLWDO� WR�
XQGHUVWDQG�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�XUEDQ�ZDWHU�VXSSOLHV��DV�ZHOO�DV�WKH�YXOQHUDELOLW\�
DQG�H[SRVXUH�RI�SHRSOH��LQIUDVWUXFWXUH�DQG�HFRQRPLF�DFWLYLWLHV�WR�ZHDWKHU�UHODWHG�KD]DUGV��WR�
EH� DEOH� WR� DGDSW� DFFRUGLQJO\�� $� ZDWHU� VHQVLWLYH� DSSURDFK� LV� DLPHG� DW� LQWHJUDWLQJ� WKH�
PDQDJHPHQW�RI�XUEDQ�ZDWHU�VHUYLFHV�DQG�UHVRXUFHV�ZLWK�XUEDQ�SODQQLQJ��&HOHVWH��HW�DO����������
$V� WKH� EDVLV� IRU� DQ� DGDSWDWLRQ� VWUDWHJ\� LW� LQFOXGHV� YDULRXV� DGDSWDWLRQ� DFWLRQV� DLPHG� DW�
UHJHQHUDWLQJ�ZDWHU� VHUYLFHV� DV�ZHOO� DV� UHGXFLQJ� WKH� LPSDFW� RI� K\GURORJLFDO� FOLPDWLF� HYHQWV�
�$UPLWDJH��HW�DO����������7KLV�SDSHU�DUJXHV�WKDW�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�VKRXOG�EH�XVHG�
WR� IUDPH� WKH� VWUDWHJ\� IRU� DGDSWLQJ� FLWLHV� SURMHFWHG� WR� EHFRPH� KRWWHU� DQG� GULHU� LQ� IXWXUH�� ,W�
GLVFXVVHV�D�IUDPHZRUN�WR�VHOHFW�DGDSWDWLRQ�DFWLRQV�OLQNHG�WR�WKH�ULVN�SURILOHV�RI�FLWLHV�DV�SDUW�
RI�D�ZDWHU�VHQVLWLYH�DGDSWDWLRQ�VWUDWHJ\��
 
 
2. The growing demand for water in cities 
�
8UEDQLVDWLRQ�SRVHV�D�FKDOOHQJHV�WR�ZDWHU�VXSSO\��$V�XUEDQ�SRSXODWLRQV�ZRUOGZLGH�FRQWLQXH�WR�
JURZ��WKH�GHPDQG�IRU�ZDWHU�LQ�FLWLHV�JURZ�GXH�WR�WKH�VKHHU�LQFUHDVH�LQ�WKH�QXPEHU�RI�SHRSOH�
DQG� HFRQRPLF� DFWLYLWLHV�� 6LPXOWDQHRXVO\�� ZDWHU� FRQVXPSWLRQ� SHU� FDSLWD� �DQG� WKH� UHVXOWDQW�
TXDQWLW\�RI�ZDVWH�ZDWHU��ULVHV�DV�HFRQRPLF�GHYHORSPHQW�LQFUHDVHV�GXH�WR�FKDQJLQJ�OLIHVW\OHV��
EHIRUH�LW�OHYHOV�RII�RU�HYHQWXDOO\�GHFOLQHV�SHU�FDSLWD��<DQJ�	�-LD��������3RSNLQ��������$QLVILHOG��
������� ,Q� PDQ\� GHYHORSLQJ� FRXQWULHV� ZKHUH� XUEDQLVDWLRQ� UDWHV� DUH� KLJK�� DQG� H[SHFWHG� WR�
UHPDLQ� KLJK� IRU� GHFDGHV� WR� FRPH��PXFK�RI� WKLV�JURZWK� LV� RFFXUULQJ� LQ� SODFHV�ZLWKRXW� KDUG�
LQIUDVWUXFWXUH��%DKUL��HW�DO����������,QIRUPDO�VHWWOHPHQWV��H[WHQVLRQV�RQ�WKH�SHULSKHU\�RI�FLWLHV��
DQG� UDSLGO\� JURZLQJ� VPDOO� WRZQV� DOO� KDYH� WR� EH� VXSSOLHG� ZLWK� ZDWHU� �%DKUL�� HW� DO��� �������
+RZHYHU�� OLPLWHG� UHVRXUFHV�DQG�FDSDFLW\�KDV�PHDQW� WKDW�PXQLFLSDOLWLHV�VWUXJJOH� WR�NHHS�XS�
ZLWK� WKH�GHPDQGV��UHVXOWLQJ� LQ�JURZLQJ�ZDWHU�VHUYLFH�EDFNORJV��)DWWL�	�3DWHO��������0XOOHU��
�������)XUWKHUPRUH��DJHLQJ�ZDWHU�GHOLYHU\�LQIUDVWUXFWXUH�LV�QRW�DOZD\V�PDLQWDLQHG�DGHTXDWHO\��
RU�KDV� LQ�PDQ\�FDVHV�UHDFKHG�WKH�HQG�RI� LWV�GHVLJQ� OLIH�� OHDGLQJ� WR�VLJQLILFDQW�ZDWHU� ORVVHV�
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�

WKURXJK�OHDNDJH��6$,&(�������%DKUL��HW�DO���������0XOWLNDQJD��HW�DO����������0DQ\�FLWLHV�WKXV�
IDFH� WKH�KXJH�FKDOOHQJH�RI�PDQDJLQJ�FXUUHQW�ZDWHU�XVH�DV�ZHOO� DV�SODQQLQJ� IRU� LQFUHDVLQJ�
IXWXUH� ZDWHU� GHPDQG� DJDLQVW� D� VKULQNLQJ� VXSSO\�� \HW� FXUUHQW� ZDWHU� PDQDJHPHQW� DQG�
LQIUDVWUXFWXUH�WHQG�WR�EH�IL[HG��:RUOG�%DQN����������
�
8UEDQLVDWLRQ�SRVHV�D�WKUHDW�WR�ZDWHU�VRXUFHV��3RSXODWLRQ�SUHVVXUHV�PD\�OHDG�WR�JURXQGZDWHU�
SROOXWLRQ�DQG�D�GHWHULRUDWLRQ�RI�VWRUPZDWHU�TXDOLW\��+LJKHU�EXLOGLQJ�GHQVLWLHV�PHDQ�DQ�LQFUHDVH�
LQ� LPSHUYLRXV� DUHDV� DQG� WKHUHIRUH� LQFUHDVHV� LQ� WKH� YROXPH� DQG� UDWH� RI� VWRUPZDWHU� UXQRII��
OHDGLQJ� WR� JUHDWHU� IORZ� UDWHV� DQG� YROXPHV� LQ� ZDWHUFRXUVHV�� DQG� LQFUHDVHV� LQ� ULVNV� IRU�
GRZQVWUHDP�IORRGLQJ�DQG�HURVLRQ� �$UPLWDJH��HW�DO���������:RQJ��HW�DO����������6WXGLHV�DOVR�
VKRZ�WKDW��������RI�DOO�ZDVWHZDWHU�JHQHUDWHG�LQ�FLWLHV�LQ�GHYHORSLQJ�FRXQWULHV�LV�QRW�SURSHUO\�
WUHDWHG� EHIRUH� EHLQJ� GLVFKDUJHG� LQWR� VXUIDFH� ZDWHU� ERGLHV�� 7KH� FROOHFWLRQ�� WUHDWPHQW� DQG�
GLVSRVDO�RI�LQFUHDVLQJ�TXDQWLWLHV�RI�ZDVWHZDWHU�LV�D�PDMRU�FKDOOHQJH�IRU�FLWLHV�LQ�ERWK�GHYHORSHG�
DQG�GHYHORSLQJ�FRXQWULHV��81�:DWHU���������
�
$OO�RI�WKHVH�LVVXHV�FRPELQHG��ZLWK�LQFUHDVHG�YXOQHUDELOLW\�DQG�ULVN�WR�HQYLURQPHQWDO�KD]DUGV��
SODFH�ZDWHU�DW�WKH�QH[XV�RI�WKH�GHYHORSPHQW�FKDOOHQJH��6$'&���������
�
�
3. The impact of climate change on cities and water systems 
�
&KDQJHV�LQ�WKH�FOLPDWH�KDYH�VLJQLILFDQW�LPSDFWV�RQ�WKH�ZDWHU�V\VWHPV�RI�FLWLHV��SDUWLFXODUO\�LQ�
UHJLRQV�WKDW�ZLOO�EHFRPH�KRWWHU�DQG�GULHU��7KH�GHPDQG�IRU�ZDWHU�LV�LQFUHDVLQJ�ZKLOH�WKH�ZDWHU�
VXSSO\� LV� LPSDFWHG� E\� ULVLQJ� WHPSHUDWXUHV� WKURXJK� KLJKHU� UDWHV� RI� HYDSRWUDQVSLUDWLRQ� DQG�
GHFUHDVLQJ� UXQ�RII��SODFLQJ�VHYHUH�VWUDLQ�RQ�DOUHDG\�VWUHWFKHG�ZDWHU�V\VWHPV� �(QJHOEUHFKW��
�������&KDQJHV�LQ�WKH�IUHTXHQF\��VHYHULW\��GXUDWLRQ�DQG�GLVWULEXWLRQ�RI�H[WUHPH�ZHDWKHU�HYHQWV�
FDQ�DIIHFW�WKH�TXDOLW\�DQG�VXSSO\�RI�ZDWHU��VDQLWDWLRQ�VHUYLFHV�DQG�LQIUDVWUXFWXUH��$UPLWDJH��HW�
DO���������&DUPRQ�	�6KDPLU����������
�
7KH�H[LVWLQJ�ZDWHU�VXSSO\�DQG�VDQLWDWLRQ�LQIUDVWUXFWXUH�ZDV�KHUHWRIRUH�GHVLJQHG�IRU�GLIIHUHQW�
UHVRXUFH�DYDLODELOLW\�DQG�ZDWHU�XVH��6XFK�KLVWRULFDO�LQIUDVWUXFWXUH�LV�LQFUHDVLQJO\�XQGHU�JUHDWHU�
SUHVVXUH�RZLQJ�WR�FKDQJHV�LQ�WKH�FOLPDWH�DQG�GHPDQG�IRU�ZDWHU��&KDQJHV�LQ�WKH�FOLPDWH�PD\�
KDYH�WKH�IROORZLQJ�LPSDFWV�RQ�FLWLHV¶�ZDWHU�V\VWHPV��
�
Climate 
related events 
and impacts 

Potential impacts on urban water systems 

6WRUPV��
IORRGLQJ�DQG�
LQWHQVH�UDLQIDOO�

x� 3XW�SUHVVXUH�RQ�RU�RYHUZKHOP�WKH�GHVLJQ�FDSDFLW\�RI�H[LVWLQJ�GUDLQDJH�
LQIUDVWUXFWXUH��

x� 2YHUZKHOP� VWRUPZDWHU�PDQDJHPHQW� V\VWHPV� WKDW� OHDG� WR� EDFNXSV�
WKDW�FDXVH�ORFDOLVHG�IORRGLQJ�RU�JUHDWHU�UXQRII�RI�FRQWDPLQDQWV�VXFK�DV�
WUDVK��QXWULHQWV��VHGLPHQW�RU�EDFWHULD�LQWR�ORFDO�ZDWHUZD\V����

x� &DXVH�VWRUPZDWHU�UXQRII� WR�ZDVK�SROOXWDQWV��VHGLPHQW�DQG�QXWULHQWV�
LQWR� ZDWHU� VRXUFHV�� 7KHVH� FDQ� WKUHDWHQ� GULQNLQJ� ZDWHU� VRXUFHV��
GLPLQLVK�ZDWHU�TXDOLW\��DQG�FRPSOLFDWH�ZDWHU�WUHDWPHQW�SURFHVVHV��

x� /HDG� WR�� DQG� LQFUHDVH�� HURVLRQ� DQG� ODUJHU� VHGLPHQW� ORDGV� WKDW� FDQ�
FDXVH�D�UHGXFWLRQ� LQ�ZDWHU�VWRUDJH�FDSDFLW\�DV�D� UHVXOW�RI� WKH� UDSLG�
VHGLPHQWDWLRQ�RI�VWRUDJH�UHVHUYRLUV���

x� 'LVUXSW� ZDWHU� VHUYLFHV� DQG� FDXVH� EUHDNGRZQV� LQ� SLSHOLQHV� WKDW�
GLVWULEXWH�ZDWHU��

x� &DXVH�VHZDJH�FRQWDPLQDWHG�IORRGLQJ�ZKHUH�VWRUPZDWHU�GUDLQDJH�DQG�
VHZHUDJH�V\VWHPV�DUH�FRPELQHG��

x� ,QXQGDWH�WRLOHWV�DQG�RU�VHZDJH�WUHDWPHQW�IDFLOLWLHV�WKDW�LQFUHDVHV�WKH�
ULVN�RI�FRQWDPLQDWLRQ�RI�WKH�HQYLURQPHQW��
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x� /HDG�WR�WKH�GHVWUXFWLRQ�RU�WKH�GHWHULRUDWLRQ�RI�WKH�VWUXFWXUDO�LQWHJULW\�RI�
EDVLF�ZDWHU�LQIUDVWUXFWXUH��

x� &RQWDPLQDWH�ZDWHU�VRXUFHV��OHDGLQJ�WR�LQFUHDVHV�LQ�WKH�LQFLGHQFH�RI�
ZDWHU�UHODWHG�DQG�ZDWHUERUQH�GLVHDVHV���

x� &DXVH�D�ULVH�LQ�JURXQGZDWHU�WKDW�SXWV�VHZDJH�WUHDWPHQW�SODQWV�DW�ULVN�
ZKHQ�WKH\�DUH�SRVLWLRQHG�RQ�ORZ�O\LQJ�JURXQG�GXH�WR�WKHLU�UHOLDQFH�RQ��
JUDYLW\��

x� &DXVH�D�ULVH�LQ�JURXQGZDWHU�WKDW�GHFUHDVHV�WKH�HIILFLHQF\�RI�QDWXUDO�
SXULILFDWLRQ�SURFHVVHV��UHVXOWLQJ�LQ�DQ�LQFUHDVH�LQ�WKH�ULVN�RI�WKH�VSUHDG�
DQG� FRQWDPLQDWLRQ� RI� LQIHFWLRXV� GLVHDVHV� DQG� H[SRVXUH� WR� WR[LF�
FKHPLFDOV��

'HFUHDVH�LQ�
SUHFLSLWDWLRQ�
DQG�GURXJKW�

x� /HDG� WR� LQVXIILFLHQW� ZDWHU� UHVRXUFHV� EHLQJ� DYDLODEOH� WR� PHHW� WKH�
GHPDQG�E\�KRXVHKROGV�DQG�HFRQRPLF�DFWLYLWLHV�IRU�WKH�RSHUDWLRQ�DQG�
SHUIRUPDQFH� RI� ZDWHU� V\VWHPV� VXFK� DV� WR� IOXVK� VHZDJH� V\VWHPV�
DGHTXDWHO\���

x� &RQFHQWUDWH�SROOXWDQWV�DQG�OLPLW�GLOXWLRQ�GXH�WR�ORZHU�VWUHDPIORZ��
x� ,QFUHDVH� WKH� GU\LQJ� XS� RI� ZDWHU� VRXUFHV� DQG�� IRU� YXOQHUDEOH�

FRPPXQLWLHV�� D� UHVXOWDQW� H[WHQVLRQ� LQ� WKH� GLVWDQFHV� WKDW� PXVW� EH�
WUDYHOOHG�LQ�RUGHU�WR�DFFHVV�ZDWHU��

,QFUHDVHG�
WHPSHUDWXUH�

x� $IIHFW�WKH�TXDOLW\�DQG�DYDLODELOLW\�RI�ZDWHU�VXSSO\��
x� 5HVXOW�LQ�D�UHGXFWLRQ�RI�VXUIDFH�ZDWHU�DYDLODELOLW\�IURP�DQ�LQFUHDVH�LQ�

HYDSRUDWLRQ�IURP�UHVHUYRLUV�DQG�ODNHV�DQG�D�GHFUHDVH�LQ�VWRUPZDWHU�
UXQRII���

x� ,QFUHDVH�ZDWHU�GHPDQGV�IRU�LQGXVWULDO�DQG�GRPHVWLF�ZDWHU�XVH��
x� ,QFUHDVH� WKH� H[WHQW� DQG� UDWH� RI� DOJDO� JURZWK� LQ� QXWULHQW�HQULFKHG�

VXUIDFH�ZDWHUV��
x� ,PSDFW�RQ�KRZ�VHZDJH�V\VWHPV�RSHUDWH��

Table 1 ± The impact of climate change on urban water systems (Mottaghi, et al., 2015; Wong, et al.,
2012; Daniell, et al., 2015; Climate Change Adaptation Resource Center, 2018; NIWA, 2017��

�
,Q�VXPPDU\��WKH�SRWHQWLDO�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�WKH�VXSSO\�RI�ZDWHU�LQ�FLWLHV�LQFOXGH�D�
UHGXFHG�IORZ�RI�ZDWHU�SRVLQJ�SRVVLEOH�VKRUWDJHV�LQ�ZDWHU��DQ�LQFUHDVH�LQ�WKH�GHPDQG�IRU�DQG�
XVH� RI�ZDWHU�� LQFUHDVHG� VWUHVV� RQ� IXWXUH�ZDWHU� VXSSO\�� WKH� FRQWDPLQDWLRQ� RI�ZDWHU� WKURXJK�
VHZDJH�V\VWHPV��D�GHFUHDVH�LQ�VXUIDFH�ZDWHU��D�GHFUHDVH�LQ�VWRUPZDWHU�UXQRII��LQFUHDVHV�LQ�
ZDWHU�WDULIIV��DV�ZHOO�DV�ZDWHU�UHODWHG�KHDOWK�SUREOHPV���
�
³$Q�XQGHUVWDQGLQJ�RI�WKH�NQRZQ�ULVNV�SRVHG�E\�H[LVWLQJ�FOLPDWH�YDULDELOLW\�UHLQIRUFHV�WKH�QHHG�
IRU�UHVSRQVHV�WKDW�DUH�UREXVW�WR�ERWK�H[LVWLQJ�YDULDELOLW\�DQG�IXWXUH�XQFHUWDLQW\��DORQJVLGH�RWKHU�
SUHVVXUHV�RQ�UHVRXUFHV��V\VWHPV�DQG�VHUYLFHV´��2DWHV��HW�DO����������&LWLHV�QHHG�WR�SUHSDUH�
IRU�WKH�ZLGHO\�DQWLFLSDWHG�FRQVHTXHQFHV�RI�FOLPDWH�FKDQJH�ZKLFK�ZLOO�SXW�DW�ULVN�DFFHVV�WR�VDIH�
GULQNLQJ� ZDWHU� DQG� DGHTXDWH� VDQLWDWLRQ�� &RPSURPLVLQJ� RQ� WKHVH� TXDOLWLHV� ZLOO� KDYH� PDQ\�
VHFRQGDU\� DQG� WHUWLDU\� HIIHFWV� RQ� GHYHORSPHQW�� WKH� HQYLURQPHQW� DQG� KXPDQ� KHDOWK�
�%XWWHUZRUWK�	�*XHQGHO����������
�
�
4. Adapting water systems to climate change
�
7KH�XSJUDGLQJ�DQG�H[SDQVLRQ�RI�WKH�ZDWHU�V\VWHP�LV�DQ�XUJHQW�GHYHORSPHQWDO�FRQFHUQ�WKDW�LV�
DOVR�DQ�RSSRUWXQLW\�WR�DGDSW�WR�FOLPDWH�FKDQJH��7KH�GHYHORSPHQW�RI�QHZ�ZDWHU�UHVRXUFHV�DQG�
WKH�DGDSWDWLRQ�RI�H[LVWLQJ�XUEDQ�ZDWHU�V\VWHPV�WR�EHFRPH�PRUH�UHVLOLHQW�ZLOO�UHTXLUH�D�UDQJH�
RI�GLIIHUHQW�VROXWLRQV��PDQ\�RI�ZKLFK�ZLOO�WDNH�WLPH�DQG�RU�UHVXOW�LQ�VXEVWDQWLDO�FRVWV��6LNDXQGL��
HW�DO����������7KHVH�VROXWLRQV�ZLOO�QHHG�WR�UHVSRQG�WR�LVVXHV�VXFK�DV�WKH�DYDLODELOLW\�RI�ZDWHU�
UHVRXUFHV��WKH�QDWXUH�DQG�FRQGLWLRQ�RI�H[LVWLQJ�ZDWHU�LQIUDVWUXFWXUH��WKH�DYDLODELOLW\�RI�UHVRXUFHV�
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DQG�FDSDFLW\�WR�GHYHORS�DQG�PDQDJH�V\VWHPV��DQG�H[LVWLQJ�XUEDQ�GHPDQG�SDWWHUQV�IRU�ZDWHU��
7KHVH�V\VWHPV�PXVW�DOVR�DFKLHYH�GHILQHG�PLQLPXP�ZDWHU�VWDQGDUGV��&6,5����������
�
:DWHU�V\VWHPV�LQ�XUEDQ�DUHDV�FDQ�EH�GLYLGHG�LQWR�WZR�FDWHJRULHV��7KH�ILUVW�FDWHJRU\�FRQVLVWV�
RI�ZDWHU�VHUYLFHV�WKDW�SURYLGH�ZDWHU�IRU�HYHU\GD\�XVH��IRU�LQVWDQFH�IRU�GULQNLQJ��FRRNLQJ�DQG�
FOHDQLQJ��6LNDXQGL��HW�DO����������7KH�VHFRQG�FDWHJRU\�FRQVLVWV�RI�ZDWHU�UHVRXUFHV�WKDW�PDQDJH�
ZDWHU� LQ� FDWFKPHQW� DUHDV�� XUEDQ� ULYHUV� DQG� VWUHDPV� DV� ZHOO� DV� UXQRII� DQG� VWRUPZDWHU�
JHQHUDWHG�ZLWKLQ�DQG�DURXQG�XUEDQ��6LNDXQGL��HW�DO����������:KHQ�DGDSWLQJ�WR�FOLPDWH�FKDQJH�
ERWK� WKH� ZDWHU� VHUYLFHV� DQG� WKH� UHVRXUFHV� QHHG� WR� EH� DGGUHVVHG�� ,QFUHDVHG� ZDWHU� VHOI�
VXIILFLHQF\� VKRXOG� EH� DQ� REMHFWLYH�� %\� H[SDQGLQJ� WKH� ZDWHU� PL[� D� ODUJHU� YDULHW\� RI� ZDWHU�
UHVRXUFHV�DUH�DFFHVVHG�WR�UHGXFH�WKH�FXUUHQW�UHOLDQFH�RQ�VXUIDFH�ZDWHU��7KHVH�FDQ�LQFOXGH�
JURXQGZDWHU��UDLQ��DQG�VWRUPZDWHU�KDUYHVWLQJ��ZDWHU�UHF\FOLQJ�DQG�WKH�UHXVH�RI�JUH\�ZDWHU��6$�
*RYHUQPHQW���������7KH�LPSRUWDQFH�RI�PDLQWDLQLQJ�DQG�UHKDELOLWDWLQJ�ZDWHU�V\VWHPV�FDQQRW�
EH�RYHUHPSKDVLVHG��0DLQWHQDQFH�VXVWDLQ�DQG�LPSURYH�ZDWHU�V\VWHPV�RYHU�WLPH��ZKHUHDV�DQ�
LQFUHDVH� LQ� WKH� EDFNORJ� LQ�PDLQWHQDQFH� UHVXOW� LQ� VLJQLILFDQW� ZDVWDJH� DQG� XQUHOLDEOH� ZDWHU�
VHUYLFHV��8SJUDGHV�DQG�H[SDQVLRQV�WR�WKH�ZDWHU�V\VWHP�FDQ�EH�XVHG�WR�LQFUHDVH�ZDWHU�VHUYLFH�
UHYHQXHV� DQG�SURYLGH� D� ILUP� IRXQGDWLRQ� IRU� IXUWKHU� LPSURYHPHQWV� WR�ZDWHU� LQIUDVWUXFWXUH� LQ�
XUEDQ�DUHDV��
�
:KHQ�DGDSWLQJ�ZDWHU�V\VWHPV� WR�FOLPDWH�FKDQJH��9HQHPD�DQG�7HPPHU� �������QDPHV� WKH�
IROORZLQJ�SULQFLSOHV�WR�EH�NHSW�LQ�PLQG��
�

x� %XLOG� UREXVWQHVV��'UDZ�XSRQ�PXOWL�EDUULHU�ZDWHU� SURWHFWLRQ� SULQFLSOHV� E\� LQWHJUDWLQJ�
SURFHGXUHV��SURFHVVHV�DQG�WRROV�WKDW�SUHYHQW�FRQWDPLQDWLRQ�SROOXWLRQ�RI�GULQNLQJ�ZDWHU�
LQ�SURYLGLQJ�LQIUDVWUXFWXUH�DQG�VHUYLFHV��'HFHQWUDOLVDWLRQ��PHFKDQLFDO�UREXVWQHVV�DQG�
QRQ�UHOLDQFH�RQ�FHQWUDOLVHG�SRZHU�HQHUJ\�VRXUFHV�DUH�VRPH�RSWLRQV��

x� 3URPRWH�UHGXQGDQF\��)RFXV�RQ�GLYHUVLW\�RI�ZDWHU�VRXUFHV�IRU�ZDWHU�VXSSO\��VXFK�DV�
JURXQGZDWHU��UDLQZDWHU�DQG�VWRUPZDWHU�KDUYHVWLQJ��WR�PLWLJDWH�DGYHUVH�FRQGLWLRQV�VXFK�
DV�GURXJKWV�DQG� IORRGV� WKDW� LPSDLU� WKH�TXDOLW\�DQG�DYDLODELOLW\�RI� FRQYHQWLRQDO�ZDWHU�
VRXUFHV��GDPV�DQG�ULYHUV���

x� 5HVRXUFHIXOQHVV��&UHDWLYH�UH�XVH�RI�DQG�UHWHQWLRQ�RI�ZDWHU�WKDW�PLQLPLVH�UHOLDQFH�RQ�
FRQYHQWLRQDO�ZDWHU�UHVRXUFHV�DQG�FHQWUDOLVHG�VXSSO\�QHWZRUNV�WKDW�DUH�YXOQHUDEOH�WR�
FOLPDWH�FKDQJH��5DLQZDWHU�KDUYHVWLQJ� IURP�URRIV�DQG�RWKHU�FDWFKPHQW�DUHDV��JUHHQ�
URRIV�DQG�SDUNV�IRU�ZDWHU�UHWHQWLRQ�DUH�VRPH�RSWLRQV��DV�ZHOO�DV�QHLJKERXUKRRG�OHYHO�
ELR�UHWHQWLRQ�� YHJHWDWHG� ILOWHU� VWULSV�� SHUPHDEOH� SDYHPHQWV� DQG� JUDVVHG� VZDOHV� WR�
PD[LPLVH�WKH�UHWHQWLRQ�RI�UXQ�RII��QXWULHQWV�DQG�VXVSHQGHG�VROLGV��VLOW��WR�EH�XVHG�DV�
DOWHUQDWLYH�VRXUFHV�RI�ZDWHU��

�
,Q�DGDSWLQJ�FLWLHV� WR�FOLPDWH�FKDQJH��ZDWHU�ZLVH�FLWLHV��ZDWHU�VHQVLWLYH�FLWLHV�RU�ZDWHU�VPDUW�
FLWLHV�DUH�EHFRPLQJ�PRUH�SRSXODU�LQ�WKH�GLVFRXUVH��:DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�IHDWXUHV�FDQ�
EH�XVHG�WR�DGDSW�SODFHV�WR��DQG�UHGXFH��WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�LQ�XUEDQ�DUHDV���
�
�
5. Water sensitive urban design 
�
:DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�LV�VHHQ�DV�FUXFLDO�WR�WKH�GHOLYHU\�RI�FLWLHV�RI�WKH�IXWXUH��0LQLVWU\�
RI� ,QWHULRU�� �������0DQ\� XUEDQ�DUHDV� LQ�KRW� DQG�GU\� FOLPDWHV�DUH�PRUH� OLNHO\� WR�H[SHULHQFH�
H[WUHPH�KHDW��GHFUHDVHG�SUHFLSLWDWLRQ�DV�ZHOO�DV�PRUH�LQWHQVH�DQG�H[WUHPH�ZHDWKHU�HYHQWV��
+RWWHU�DQG�GULHU�FRQGLWLRQV�ZLOO�SXW�VWUHVV�RQ�ZDWHU�UHVRXUFHV��ZKLOH�H[WUHPH�ZHDWKHU�HYHQWV�
VXFK� DV� LQWHQVH� UDLQIDOO�ZLOO� SODFH� KXJH�EXUGHQV� RQ� XUEDQ�GUDLQDJH� V\VWHPV� OHDGLQJ� WR� DQ�
LQFUHDVH�LQ�ULVN�RI�XUEDQ�IODVK�IORRGV��&DUPRQ�	�6KDPLU��������%URZQ��HW�DO����������*URZLQJ�
XUEDQ� SRSXODWLRQV� DOVR� SXW� SUHVVXUH� RQ� ZDWHU� VHUYLFHV� DQG� UHVRXUFHV�� UHTXLULQJ� FDUHIXO�
SODQQLQJ��$&7�*RYHUQPHQW���������,Q�WKH�SDVW��ZDWHU�V\VWHPV�ZHUH�GHVLJQHG�LQ�D�OLQHDU�ZD\��
L�H��VRXUFLQJ��WUHDWLQJ��WUDQVSRUWLQJ��GLVWULEXWLQJ��FROOHFWLQJ��WUHDWLQJ�DQG�GLVSRVLQJ�ZDWHU��7KLV�
KLJKO\� WHFKQRORJLFDO� DSSURDFK� LV� UHVRXUFH� LQWHQVLYH�DQG� UHVXOWV� LQ� WKH� IUDJPHQWDWLRQ�RI� WKH�

956



9DQ�1LHNHUN��:LOOHPLHQ��et al.�� :DWHU�VHQVLWLYH�XUEDQ�SODQQLQJ����WK�,62&$53�&RQJUHVV�������

�
�

XUEDQ� ZDWHU� F\FOH� �$UPLWDJH�� HW� DO��� ������� &LWLHV� WKXV� QHHG� WR� DGDSW� WKHLU� FRQYHQWLRQDO�
DSSURDFK� WR� XUEDQ� ZDWHU� PDQDJHPHQW� DW� WKH� PDFUR�OHYHO� E\� DGRSWLQJ� D� WUDQVGLVFLSOLQDU\�
DSSURDFK� WKDW� FRQVLGHUV� WKH� HQYLURQPHQWDO�� VRFLDO� DQG� HFRQRPLF� FRQVHTXHQFHV� DQG�
RSSRUWXQLWLHV�RI�ZDWHU�PDQDJHPHQW��0LQLVWU\�RI�,QWHULRU����������
�
:DWHU�VHQVLWLYH�XUEDQ�GHVLJQ��:68'��LV�D�GHYHORSPHQW�IUDPHZRUN�DLPHG�DW�LQWHJUDWLQJ�WKH�
PDQDJHPHQW�RI�XUEDQ�ZDWHU�VHUYLFHV�DQG�UHVRXUFHV�VXFK�DV�VWRUPZDWHU��JURXQGZDWHU��ZDVWH�
ZDWHU�DQG�ZDWHU�VXSSO\�ZLWK�XUEDQ�SODQQLQJ�DQG�GHVLJQ��&HOHVWH��HW�DO���������%URZQ��HW�DO���
�������:68'�DLPV�WR�UHFRQILJXUH�FLWLHV�LQ�D�ZD\�WR�HQDEOH�UHJHQHUDWLYH�ZDWHU�VHUYLFHV�ZKLOH�
DOVR�UHGXFLQJ�WKH�LPSDFW�RI�K\GURORJLFDO�FOLPDWLF�HYHQWV�RQ�XUEDQ�HQYLURQPHQWV��,QWHUQDWLRQDO�
:DWHU� $VVRFLDWLRQ�� ������ %URZQ�� HW� DO��� ������ $UPLWDJH�� HW� DO��� ������ $'%�� ������� 7KLV�
DSSURDFK�HPSKDVLVHV�FLWLHV�DV�FUXFLDO�ZDWHU�VXSSO\�FDWFKPHQWV�DQG�DV�FUXFLDO�SODFHV�IRU�WKH�
SURYLVLRQ�RI�HFRV\VWHP�VHUYLFHV��7KH�QRWLRQ�RI�XVLQJ�ZDVWHZDWHU��JUH\ZDWHU��UHF\FOHG�ZDWHU��
DQG� KDUYHVWLQJ� VWRUPZDWHU� IRU� JDUGHQV�� SDUNV� DQG� JUHHQ� DUHDV�� DV� ZHOO� DV� IRU� VDQLWDWLRQ�
SXUSRVHV�LV�JDLQLQJ�LPSRUWDQFH��0DNVLPRYLü��HW�DO����������%\�WUHDWLQJ�DOO�W\SHV�RI�ZDWHU�DV�D�
YDOXDEOH� UHVRXUFH�� D� GLYHUVLW\� RI� ZDWHU� VRXUFHV� FDQ� EH� SXUVXHG� WKURXJK� FHQWUDOLVHG� DQG�
GHFHQWUDOLVHG� LQIUDVWUXFWXUH��6XFK�GLYHUVLW\� UHGXFHV� WKH�VWUHVV�RQ�VXUIDFH�DQG�JURXQGZDWHU�
UHVRXUFHV�� DQG� LQWURGXFHV� QHZ� VRXUFHV� RI�ZDWHU� WR� WKH� XUEDQ�ZDWHU� V\VWHPV� �$'%�� ������
%URZQ��HW�DO���������:RQJ�	�%URZQ����������
�
7KH�REMHFWLYHV�RI�:68'�DUH�WR�GHVLJQ��SODQ�DQG�PDQDJH�XUEDQ�ODQGVFDSHV�WR�LPSURYH�ZDWHU�
VHFXULW\�� FOLPDWH�SURRI�FLWLHV��PDQDJH�DQG�UHYHUVH�ZDWHU�SROOXWLRQ�� LPSURYH�DQG�SURWHFW� WKH�
KHDOWK�RI�HFRV\VWHPV�DQG�UHFHLYLQJ�ZDWHU�ERGLHV��FRQWULEXWH�WR�KXPDQ�ZHOOEHLQJ�DQG�SXEOLF�
KHDOWK��WR�DGGUHVV�UHVRXUFH�HIILFLHQF\�DQG�HQHUJ\�WUDQVLWLRQ��UHGXFH�WKH�HFRORJLFDO�LPSDFWV�WKDW�
DUH�DVVRFLDWHG�ZLWK�ZDWHU�PDQDJHPHQW��VXSSRUW�DIIRUGDEOH�OLYLQJ�WKURXJK�WKH�UHGXFWLRQ�RI�ORQJ�
WHUP�FRVWV�WKDW�DUH�DVVRFLDWHG�ZLWK�WKH�PDQDJHPHQW�RI�ZDWHU��DQG�FUHDWH�PRUH�OLYHDEOH�FLWLHV�
E\�OLQNLQJ�ZDWHU�LQIUDVWUXFWXUHV�WR�DHVWKHWLFDO�DQG�UHFUHDWLRQDO�ODQG�XVHV��+R\HU��HW�DO���������
$UPLWDJH��HW�DO�����������
�
:DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�LQFOXGH�WKH�IROORZLQJ�SUDFWLFHV�DW�YDULRXV�VFDOHV��
�

x� ,QFRUSRUDWLQJ� JUHHQ� LQIUDVWUXFWXUH� DLPHG� DW� FDSWXULQJ� DQG� WUHDWLQJ� VWRUPZDWHU� IRU� D�
UDQJH�RI�XVHV��0F&RUPLFN�	�'RUZRUWK��XQGDWHG���

x� 3URWHFWLQJ� WKH� VXSSO\�RI�ZDWHU�DJDLQVW� LQFUHDVLQJ� YDULDELOLW\� RI� DQQXDO� DQG�VHDVRQDO�
SUHFLSLWDWLRQ�DQG� UXQRII�E\�EXLOGLQJ�DGGLWLRQDO� LQIUDVWUXFWXUH� IRU� WKH� VWRUDJH�RI�ZDWHU�
VXFK�DV�VWRUDJH�WDQNV�RU�UHVHUYRLUV��$&7�*RYHUQPHQW��������6$'&����������

x� 'HYHORSLQJ�QHZ�JURXQGZDWHU�VRXUFHV��LQFUHDVLQJ�WKH�JURXQGZDWHU�UHFKDUJH�SRWHQWLDO�
DQG�GHFUHDVLQJ� WKH� GLVFKDUJHG�ZDVWHZDWHU� WR� SXEOLF� VHZHUV� �$QJLHOOR�� HW� DO��� ������
0F&RUPLFN�	�'RUZRUWK��XQGDWHG��6$'&����������

x� 'LYHUVLI\LQJ�DQG�LPSURYLQJ�ZDWHU�VXSSO\�VRXUFHV��LQFOXGLQJ�WKH�UHXVH�DQG�UHF\FOLQJ�RI�
ZDWHU��$&7�*RYHUQPHQW��������6$'&���������

x� 7UHDWLQJ� VWRUPZDWHU� WR� EH� GLVFKDUJHG� WR� VXUIDFH� ZDWHUV� RU� UHXVHG� DQG� WUHDWLQJ�
ZDVWHZDWHU� RU� PLQLPLVLQJ� WKH� JHQHUDWLRQ� RI� ZDVWHZDWHU� �&HOHVWH�� HW� DO��� ������
+DULV\DQWL�	�5\DQWL���������

x� 5HGXFLQJ�IORRG�ULVNV�WKURXJK�WKH�LQWHJUDWLRQ�RI�WKH�GHVLJQ�RI�XUEDQ�GUDLQDJH�VROXWLRQV�
ZLWK�XUEDQ�LQIUDVWUXFWXUH�GHVLJQ��$QJLHOOR��HW�DO�����������

x� ,QFRUSRUDWLQJ�IORRG�SURWHFWLRQ�LQIUDVWUXFWXUH�LQ�WKH�GHVLJQ�RI�GHYHORSPHQWV�LQ�RUGHU�WR�
SUHYHQW� WKH� FRQWDPLQDWLRQ� RI� VRXUFHV� RI� ZDWHU� VXSSO\� DQG� WUHDWPHQW� ZRUNV� �$&7�
*RYHUQPHQW���������

x� 8VLQJ� LQFOXVLYH� SXEOLF� VSDFHV��PXOWLSXUSRVH� VSDFH� DQG� LQIUDVWUXFWXUH� DQG� URDGVLGH�
JUHHQ� LQIUDVWUXFWXUH� WR� HQKDQFH� WKH� OLYHDELOLW\� RI� XUEDQ� DUHDV� ZLWK� YLVLEOH� ZDWHU�
�$QJLHOOR��HW�DO�����������

x� (QFRXUDJLQJ� ULSDULDQ� EXIIHUV� DORQJ� VWUHDPV�� ULYHUV�� DQG� ZDWHUZD\V� DQG� PDLQWDLQ�
IORRGSODLQV��0F&RUPLFN�	�'RUZRUWK��XQGDWHG���
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x� $GDSWLQJ�DQG�PRGLI\LQJ�XUEDQ�PDWHULDOV�RI�URDGV��URRIV��HWF���WR�PLQLPLVH�WKHLU�LPSDFW�
RQ�WKH�SROOXWLRQ�RI�ZDWHU��$QJLHOOR��HW�DO�����������

x� 0DNLQJ�XVH�RI�VWUHHW�WUHHV��UDLQ�JDUGHQV��JUHHQ�URRIV��LQILOWUDWLRQ�WUHQFKHV��FLVWHUQV��UDLQ�
EDUUHOV�� YHJHWDWHG� VZDOHV�� ZHWODQGV� DQG� SRURXV� SDYLQJ� WR� UHGXFH� WKH� UXQRII� IURP�
VWRUPV�DQG�WR�GHFUHDVH�WKH�SUHVVXUH�RQ�WUHDWPHQW�IDFLOLWLHV��$&7�*RYHUQPHQW��������
0F&RUPLFN�	�'RUZRUWK��XQGDWHG����

x� &OHDULQJ� DOLHQ� LQYDVLYH� YHJHWDWLRQ� IURP� LQIHVWHG� FDWFKPHQWV�� DQG� ODQGVFDSLQJ� ZLWK�
LQGLJHQRXV�YHJHWDWLRQ�WR�IXUWKHU�UHGXFH�UXQRII�DQG�WKH�QHHG�IRU�LUULJDWLRQ��0F&RUPLFN�
	�'RUZRUWK��XQGDWHG���

x� 8VLQJ� JURXQG� DQG� VXUIDFH� ZDWHU� FRQMXQFWLYHO\�� WRJHWKHU� ZLWK� ZDWHU� VRXUFHV� DW�
KRXVHKROG� OHYHO� VXFK� DV� URRI� ZDWHU� KDUYHVWLQJ� LQ� RUGHU� WR� PLWLJDWH� WKH� LPSDFWV� RI�
GLVUXSWLRQV� UHODWHG� WR� ZHDWKHU� RQ� DQ\� JLYHQ� FRPSRQHQW� RI� WKH� V\VWHP� �$&7�
*RYHUQPHQW���������

x� (PSOR\LQJ� FRQVHUYDWLRQ� WHFKQRORJLHV� WKDW� UHGXFHV� GHPDQG� VXFK� DV� OHDNDJH�
PDQDJHPHQW�� GHWHFWLRQ� DQG� UHSDLU�� ZDWHU� HIILFLHQW� IL[WXUHV� DQG� DSSOLDQFHV�� ZDWHU�
PHWHULQJ�DQG�SULFLQJ��DQG�SUHVVXUH�PDQDJHPHQW��)LVKHU�-HIIHV��HW�DO���������(OOLRW��HW�
DO���������*UHHQ&DSH���������

�
6WRUPZDWHU�PDQDJHPHQW�GHVHUYHV�VSHFLDO�PHQWLRQ�KHUH�EHFDXVH�LW�FRQVWLWXWHV�D�ELJ�SDUW�RI�
:68'�� FDOOHG� VXVWDLQDEOH� GUDLQDJH� V\VWHPV� �6X'6��� &RQYHQWLRQDO� XUEDQ� VWRUPZDWHU�
PDQDJHPHQW�IRFXVHV�ODUJHO\�RQ�PDQDJLQJ�WKH�TXDQWLW\��IORZ��RI�VWRUPZDWHU�E\�FROOHFWLQJ�UXQRII�
DQG�FKDQQHOOLQJ�LW�DZD\�IURP�WKH�FLW\�DV�VRRQ�DV�SRVVLEOH�WR�SUHYHQW�IORRGLQJ��7KLV�KDV�OHG�WR�
WKH� HURVLRQ� RI� QDWXUDO� FKDQQHOV� DQG� SROOXWLRQ�� UHVXOWLQJ� LQ� HQYLURQPHQWDO� GHJUDGDWLRQ�
�*UHHQ&DSH���������:68'�DSSURDFKHV�VWRUPZDWHU�DV�D� UHVRXUFH�DQG�DVVHW� UDWKHU� WKDQ�D�
QXLVDQFH��0RWWDJKL��HW�DO����������6WRUPZDWHU�GHVLJQ�FDOFXODWLRQV�ZLOO�EH�DIIHFWHG�E\�FOLPDWH�
FKDQJH�LQ�QXPHURXV�ZD\V�VXFK�DV�WKURXJK�WKH�LQFUHDVH�LQ�WKH�IUHTXHQF\�DQG�LQWHQVLW\�RI�KHDY\�
UDLQIDOO� HYHQWV�� DQG� WKURXJK� FKDQJHV� LQ� WKH� DQWHFHGHQW� PRLVWXUH� ORDGLQJ� RI� VRLOV� DQG� WKH�
DYHUDJH�ZDWHU�VXSSO\�LQ�VWRUDJH�SRQGV��6KDZ��HW�DO����������6WRUPZDWHU�FDQ�EH�WUDQVIRUPHG�
IURP� D� SRVVLEOH� KD]DUG� LQWR� D� UHVRXUFH� E\� FDSWXULQJ� VWRUPZDWHU� FORVH� WR� LWV� VRXUFH� ZLWK�
LQILOWUDWLRQ�JDOOHULHV��GHWHQWLRQ�EDVLQV��JUHHQ�URRIV��SRURXV�DVSKDOW�DQG�FLVWHUQV��(OOLRWW��HW�DO���
������ 
�
7KH� SHUIRUPDQFH� RI�:68'� FDQ� EH�PHDVXUHG� DJDLQVW� LWV� HIILFLHQF\� LQ� FRQVHUYLQJ�ZDWHU� LQ�
YDULRXV�XUEDQ�ODQG�XVHV�DQG�LQ� LUULJDWHG�RSHQ�VSDFHV��DJDLQVW�UXQRII�TXDQWLW\�DQG�TXDOLW\� LQ�
XUEDQ�GHYHORSPHQWV�DQG�URDGV��VWUHHWV�DQG�WKRURXJKIDUHV��IRU�H[DPSOH�E\�DVVHVVLQJ�ZKHWKHU�
WKHUH�KDYH�EHHQ�UHVXOWDQW�UHGXFWLRQV�LQ�WRWDO�SROOXWDQW�ORDGV�DV�FRPSDUHG�WR�XQWUHDWHG�UXQRII�
IURP�VWRUPV��RU�ZKHWKHU�WKH�FDSDFLW\�RI�GUDLQDJH�V\VWHPV�KDV�QRW�EHHQ�H[FHHGHG���DQG�ODVWO\�
DJDLQVW�ZKHWKHU�:68'�DUH�GHVLJQHG�LQ�DQ�LQWHJUDWHG�ZD\��L�H��ZKHWKHU�LW�VXSSRUWV�WKH�UHOHYDQW�
GHYHORSPHQW�REMHFWLYHV�WKURXJK�WKH�HQJDJHPHQW�RI�UHOHYDQW�VWDNHKROGHUV�DW�WKH�DSSURSULDWH�
VWDJHV� RI� SODQQLQJ�� GHVLJQLQJ�� FRQVWUXFWLQJ� DQG� PDQDJLQJ� :68'� �*RYHUQPHQW� RI� 6RXWK�
$XVWUDOLD����������
�
�
6. Framework for water sensitive adaptation planning 
�
6SDWLDO�SODQQLQJ��ODQG�XVH�DQG�XUEDQ�GHVLJQ�GHFLVLRQV�KDYH�ORQJ�ODVWLQJ�FRQVHTXHQFHV�IRU�WKH�
VXSSO\�DQG�GHPDQG� IRU�ZDWHU�VHUYLFHV�DQG� UHVRXUFHV� �5R]HQ]ZHLJ��HW�DO�� �������%RWK� WKH�
LPSDFWV� RI� WKH� DYDLODELOLW\� RI�ZDWHU� RQ� ODQG�XVH�DV�ZHOO� DV� WKH� LPSDFWV�RI� ODQG�XVH�RQ� WKH�
DYDLODELOLW\� RI� ZDWHU� KDYH� WR� EH� FRQVLGHUHG� ZKHQ� GHDOLQJ� ZLWK� ZDWHU� UHVRXUFHV� DQG� WKHLU�
PDQDJHPHQW��:DWHU�VHQVLWLYH�DGDSWDWLRQ�PHDVXUHV�VKRXOG�WKXV�EH�LGHQWLILHG�DQG�LQWHJUDWHG�
ZLWK�XUEDQ�SODQQLQJ�DV�HDUO\�LQ�WKH�SODQQLQJ�SURFHVV�DV�SRVVLEOH��*UDX��XQGDWHG����
�
,W�LV�QRW�XVXDOO\�QHFHVVDU\�RU�SRVVLEOH�WR�DSSO\�HYHU\�:68'�WHFKQLTXH�WKHUH�LV��EXW�LW�LV�DOVR�
KLJKO\�XQOLNHO\� WKDW�DQ\�VLQJOH�DFWLRQ�RQ� LWV�RZQ�ZLOO� VXIILFH� WR�GHDO�ZLWK�FOLPDWH� LPSDFWV��$�
EDVNHW�RI�DFWLRQV�VKRXOG�EH�VHOHFWHG�ZLWK�WKH�SRVVLEOH�LPSDFWV�RI�FOLPDWH�FKDQJH�LQ�PLQG�WKDW�
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LQFUHPHQWDOO\� UHGXFHV� WKH� IUHTXHQFLHV� DQG� YROXPHV� RI� UXQRII�� IORZ� UDWHV� DQG�SROOXWLRQ� DQG�
WDNHV� ORFDO� FRQGLWLRQV� LQWR� FRQVLGHUDWLRQ� �9DQ� 1LHNHUN�� ������ 9HUPRQW� 'HSDUWPHQW� RI�
(QYLURQPHQWDO�&RQVHUYDWLRQ��������*UDX��XQGDWHG���,W�ZRXOG�EH�PRUH�HIIHFWLYH�WR�LPSOHPHQW�D�
EDVNHW� RI�PHDVXUHV� WKDW� ZLOO� FRPELQHG� WKH�PLWLJDWLRQ� RI� ORQJ� WHUP� HIIHFWV� ZLWK� VKRUW� WHUP�
DGDSWDWLRQ�LPSDFW��$�IUDPHZRUN�IRU�VHOHFWLQJ�VXFK�D�EDVNHW�RI�DFWLRQV�LV�SURSRVHG�LQ�)LJXUH����
7KLV�IUDPHZRUN�ZDV�GHYHORSHG�IRU�6RXWK�$IULFDQ�FLWLHV�LQ�DQ�RQJRLQJ�UHVHDUFK�SURMHFW�FDOOHG�
WKH�*UHHQ�%RRN��&6,5���������EXW�FDQ�EH�DSSOLHG�HOVHZKHUH��7KH�VWHSV�EHORZ�ZHUH�IROORZHG�
WR�GHYHORS�WKLV�IUDPHZRUN��
�

��� 3RWHQWLDO�FOLPDWH�KD]DUGV�ZHUH�LGHQWLILHG�IURP�FOLPDWH�FKDQJH�SURMHFWLRQV��6RXWK�$IULFD�
LQ�WKH�FDVH�RI�WKH�SURMHFW���7KHVH�KD]DUGV�LQFOXGHG�FRDVWDO�IORRGLQJ�� LQODQG�IORRGLQJ��
KHDW�VWUHVV��GURXJKW��DQG�ZLOGILUH��

��� 7KH�H[WHQW�RI�WKH�ORFDO�XUEDQ�SODQQLQJ�IXQFWLRQ�ZDV�GHILQHG��DQG�XWLOLVHG�DV�FULWHULD�IRU�
VHOHFWLQJ�DGDSWDWLRQ�DFWLRQV�IURP�D�OLWHUDWXUH�VXUYH\��7KH�ORFDO�XUEDQ�SODQQLQJ�IXQFWLRQ�
ZDV� H[WHQVLYHO\� GHILQHG� WR� LQFOXGH� VSDWLDO� SODQQLQJ�� ODQG� XVH� PDQDJHPHQW��
HQYLURQPHQWDO�SODQQLQJ��HQJLQHHULQJ�VHUYLFHV��DQG�ODQGVFDSH�DQG�XUEDQ�GHVLJQ��

��� %DVHG� RQ� WKLV� FULWHULD�� D� VXUYH\� ZDV� XQGHUWDNHQ� RI� H[LVWLQJ� ORFDO� DQG� LQWHUQDWLRQDO�
DGDSWDWLRQ�SODQV��VWUDWHJLHV�DQG�DFDGHPLF�OLWHUDWXUH�WR�FRPSLOH�D�ZLGH�UDQJLQJ�PHQX�
RI�DGDSWDWLRQ�DFWLRQV��0XFK�RI�ZKDW�LV�SURSRVHG�DV�DGDSWDWLRQ�DFWLRQV��LV�VLPSO\�JRRG�
SODQQLQJ�SUDFWLFH�EXW�HVVHQWLDO�WR�PLWLJDWH�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH���

��� (DFK�DGDSWDWLRQ�DFWLRQ�ZDV�OLQNHG�WR�RQH�RU�PRUH�FOLPDWH�KD]DUGV��DQG�DOVR�JLYHQ�D�
SURSHUW\�DV�EHLQJ�D�ZLQ�ZLQ�DGDSWDWLRQ�DFWLRQ��D�QR�UHJUHWV�DFWLRQ��RU�D� ORZ� UHJUHWV�
DFWLRQL��7KLV�SURSHUW\�FDQ�EH�OLQNHG�WR�WKH�DGDSWLYH�FDSDFLW\�RU�YXOQHUDELOLWLHV�RI�D�SODFH��
L�H�� LI� WKH� HFRQRPLF� EDVH�DV�ZHOO� DV� WKH� SRSXODWLRQ�JURZWK� WUHQGV� RI� D� SODFH� DUH� LQ�
GHFOLQH��WKHQ�LW�LV�SRVVLEOH�WR�RQO\�VHOHFW�WKRVH�DFWLRQV�WKDW�GR�QRW�LQYROYH�D�KXJH�FDSLWDO�
LQYHVWPHQW��L�H��VRIW�DGDSWDWLRQ�DFWLRQV��

��� 5HOHYDQW� DGDSWDWLRQ� DFWLRQV� ZHUH� WKHQ� VHOHFWHG� DQG� RUJDQLVHG� LQ� D� IUDPHZRUN�
DFFRUGLQJ�WR�WKH�SODQQLQJ�IXQFWLRQ�WKH\�IXOILO��7KHVH�ZHUH�WHVWHG�ZLWK�D�IRFXV�JURXS�IRU�
WKHLU�UHOHYDQFH�WR�WKH�ORFDO�SODQQLQJ�IXQFWLRQ�DQG�WKHQ�UHILQHG���

��� 7KH�QH[W�VWHS�ZDV�WR�VWUXFWXUH�WKH�IUDPHZRUN�LQ�D�KLHUDUFK\�DQG�WR�FRQQHFW�DGDSWDWLRQ�
DFWLRQV� WR�HDFK�RWKHU� LQ� WKH�KLHUDUFK\� �VHH�)LJXUH���EHORZ���7KXV� LI� \RX�VHOHFW� RQH�
DFWLRQ�� WKH� OLQNHG�DFWLRQV�ZLOO�DOVR�EH� UHFRPPHQGHG��7KLV� LV� WR�HQVXUH� WKDW�D� VLQJOH�
SURSRVHG�DFWLRQ� LV� VXSSRUWHG�ZLWKLQ� D� KLHUDUFK\� RI� XUEDQ� SODQQLQJ� LQVWUXPHQWV�� )RU�
H[DPSOH�� LI� KHDW� VWUHVV� LV� SURMHFWHG� WR� EHFRPH�PRUH� H[WUHPH� LQ� IXWXUH�� RQH� RI� WKH�
DGDSWDWLRQ� DFWLRQV� SURSRVHG� XQGHU� WKH� XUEDQ� ODQGVFDSH� DQG� GHVLJQ� FDWHJRU\� LV� WR�
GHVLJQ�VKDGHG�SXEOLF�VSDFHV��7KH�DVVRFLDWHG�DFWLRQV�LQ�WKH�KLHUDUFK\�DUH�WR�LGHQWLI\�
VXFK�VSDFHV�LQ�WKH�VSDWLDO�SODQ��DQG�WR�SURWHFW�WKHP�WKURXJK�ODQG�XVH�PDQDJHPHQW��
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Figure 1: A framework for selecting place-based adaptation actions (Van Niekerk, et al., 2018) 
�
7R� LOOXVWUDWH� KRZ� WKLV� DSSOLHV� WR� ZDWHU� VHQVLWLYH� XUEDQ� SODQQLQJ�� VD\� IRU� H[DPSOH� D� FLW\� LV�
SURMHFWHG�WR�EHFRPH�KRWWHU�DQG�GULHU��DQG�DW�ULVN�RI�UHFXUULQJ�GURXJKW�LQ�WKH�IXWXUH��7KH�FLW\¶V�
HFRQRP\�LV�VWURQJ�DQG�GLYHUVLILHG��DQG�WKH�SRSXODWLRQ�LV�JURZLQJ��:DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�
ZLOO�EH�FUXFLDO�WR�DGGUHVV�WKH�IXWXUH�GHPDQG�IRU�ZDWHU�LQ�WKH�FLW\��8VLQJ�WKH�SURSRVHG�IUDPHZRUN�
RI� DGDSWDWLRQ�DFWLRQV�� D�EDVNHW�RI� DGDSWDWLRQ�DFWLRQV� OLQNHG� WR�GURXJKW�DV�D�KD]DUG�ZLOO� EH�
VXJJHVWHG��HDFK�DFWLRQ�OLQNHG�WR�D�KLHUDUFK\�RI�SODQQLQJ�IXQFWLRQV��,W�LV�XS�WR�WKH�SODQQHU�WKHQ�
WR�VHOHFW�DOO�VXSSRUWLYH�DGDSWDWLRQ�PHDVXUHV�WR�EH�LQWHJUDWHG�LQWR�WKH�YDULRXV�UHODWHG�SODQQLQJ�
LQVWUXPHQWV��$Q�H[DPSOH�ZRXOG�EH�WKDW����WKH�VSDWLDO�SODQQLQJ�LQVWUXPHQW�V��LV�XVHG�WR�LGHQWLI\�
DOO�WKH�SRWHQWLDO�ZDWHU�VRXUFHV�LQ�WKH�FLW\�DV�SDUW�RI�D�GHFHQWUDOLVHG�ZDWHU�SURYLVLRQ�V\VWHP�����
WKH�ODQG�XVH�PDQDJHPHQW�LQVWUXPHQW�V��LV�XVHG�WR�SURWHFW�DOO�WKH�SRWHQWLDO�ZDWHU�VRXUFHV�IURP�
GHYHORSPHQW�RU�SROOXWLRQ��DQG����WKH�HQJLQHHULQJ�VHUYLFHV�IXQFWLRQ�GHVLJQ�D�GLYHUVLILHG�ZDWHU�
VXSSO\�V\VWHP�WKDW�LQFOXGHV�XVLQJ�DOWHUQDWLYH�ZDWHU�VRXUFHV��UHF\FOHG�ZDWHU�DQG�JUH\�ZDWHU�IRU�
QRQ�SRWDEOH�SXUSRVHV��
�
7KH�SURSRVHG�IUDPHZRUN�DVVLVWV�LQ�VHOHFWLQJ�WKH�PRVW�DSSURSULDWH�DGDSWDWLRQ�DFWLRQV�DV�SDUW�
RI�D�:68'�DGDSWDWLRQ�VWUDWHJ\��DQG�HQVXUHV�D�VLQJOH�DFWLRQ� LV�VXSSRUWHG� LQ�D�KLHUDUFK\�RI�
SODQQLQJ�LQVWUXPHQWV��LI�DSSURSULDWH���
�
7. Conclusion 
�
&OLPDWH�FKDQJH�QRW�RQO\�FRQWULEXWHV�WR�H[LVWLQJ�XUEDQ�FKDOOHQJHV��EXW�ZLOO�DOVR�FUHDWH�PRUH�
SUREOHPV� WKDW� ZLOO� KDYH� WR� EH� GHDOW� ZLWK� LQ� WKH� IXWXUH�� ,W� WKHUHIRUH� EHFRPHV� LPSRUWDQW� IRU�
SODQQHUV�WR�EH�IDPLOLDU�ZLWK�DQG�WKRURXJKO\�FRPSUHKHQG�WKH�FXUUHQW�DQG�SRWHQWLDO�LPSDFWV��WR�
OLPLW� DQG� SUHYHQW� WKHVH� FKDOOHQJHV�� SDUWLFXODUO\� LQ� WKH� ZDWHU� VHFWRU�� &LWLHV� DUH� IDFLQJ� WKH�
FKDOOHQJH� RI� WUDQVIRUPLQJ� DOUHDG\� IXOO\� RU� RYHU�H[WHQGHG� ZDWHU� VHUYLFHV� LQIUDVWUXFWXUH� LQWR�
V\VWHPV�WKDW�FDQ�GHDO�ZLWK�WKH�FXUUHQW�DQG�IXWXUH�FRPELQHG�SUHVVXUHV�IURP�FRQWLQXHG�UDSLG�
XUEDQLVDWLRQ�DQG�FOLPDWH�FKDQJH��+RZHYHU��GXH�WR�WKH�HQRUPLW\�RI�WKH�XUEDQ�FKDOOHQJHV��WKH�
FRVWV�RI�XSJUDGLQJ�RU�UHSODFLQJ�ROG�LQIUDVWUXFWXUH�WR�SURYLGH�LPPHGLDWH�VHUYLFHV�RIWHQ�RXWZHLJK�
DQ\�FRQVLGHUDWLRQV�DQG�GHFLVLRQV�UHJDUGLQJ�IXWXUH�FOLPDWH�FKDQJH��2IWHQ�FLWLHV�KDYH�OLPLWHG�

960



9DQ�1LHNHUN��:LOOHPLHQ��et al.�� :DWHU�VHQVLWLYH�XUEDQ�SODQQLQJ����WK�,62&$53�&RQJUHVV�������

�
�

WHFKQLFDO�FDSDFLW\�DQG�UHVRXUFHV�WR�PDQDJH�H[LVWLQJ�ZDWHU�LQIUDVWUXFWXUH��OHW�DORQH�SODQ�DQG�
GHYHORS�QHZ�LQIUDVWUXFWXUH�WKDW�LV�PRUH�VXVWDLQDEOH�DQG�UHVLOLHQW�WR�FOLPDWH�FKDQJH��$GGUHVVLQJ�
FOLPDWH�FKDQJH�LQ�XUEDQ�ZDWHU�V\VWHPV�FRXOG�WKHUHIRUH�EH�FRPSOH[��EXW�LV�DQ�RSSRUWXQLW\�WR�
DGGUHVV�D�QXPEHU�RI�GHYHORSPHQW�FKDOOHQJHV�VLPXOWDQHRXVO\��$V�ZDWHU�LQIUDVWUXFWXUH�PD\�ODVW�
RYHU�����\HDUV� LW� LV� LPSRUWDQW�WKDW�QHZ�LQIUDVWUXFWXUH�WDNH�LQWR�DFFRXQW�FOLPDWLF�FKDQJH�WKDW�
PD\�RFFXU�GXULQJ�LWV� OLIHWLPH��7KH�GHYHORSPHQW�RI�QHZ�ZDWHU�V\VWHPV�DQG�WKH�XSJUDGLQJ�RI�
H[LVWLQJ� V\VWHPV� RIIHU� WKH� RSSRUWXQLW\� WR� GHYHORS� V\VWHPV� WKDW� DUH�PRUH� UHVLOLHQW� WR� IXWXUH�
LPSDFWV� RI� FOLPDWH� FKDQJH�� ,W� DOVR� RIIHUV� DQ� RSSRUWXQLW\� WR� OHDSIURJ� FRQYHQWLRQDO� ZDVWHIXO�
DSSURDFKHV�ZLWK�PRUH�HIIHFWLYH�DQG�UHVLOLHQW�V\VWHPV��0XOOHU��������%DKUL��HW�DO����������
�
:DWHU� VHQVLWLYH� XUEDQ� GHVLJQ� VKRXOG� EH� FRQVLGHUHG� DV� WKH� EDVLV� RI� FLW\�ZLGH� SODQQLQJ�
LQVWUXPHQWV�LQ�SODFHV�WKDW�DUH�EHFRPLQJ�KRWWHU��GULHU�DQG�PRUH�DW�ULVN�RI�VHYHUH�FOLPDWH�HYHQWV��
7KHUH�DUH�QXPHURXV�SRWHQWLDO�EHQHILWV�WR�ZDWHU�VHQVLWLYH�GHVLJQ�IRU�FLWLHV���
�

x� (FRQRPLF� EHQHILWV� LQFOXGH� VDYLQJV� RQ� FDSLWDO� FRVWV� DQG� FRVWV� IRU� ZDWHU� TXDOLW\�
LPSURYHPHQW��DV�ZHOO�DV�LQFUHDVHV�LQ�PDUNHW�YDOXH�IURP�WKH�LPSURYHG�DHVWKHWLFV�WKDW�
FRPH�ZLWK�VRPH�:68'�PHDVXUHV���

x� 6RFLDO�EHQHILWV�LQFOXGH�RSSRUWXQLWLHV�IRU�WKH�OLQNDJHV�RI�FRPPXQLW\�QRGHV�WKURXJK�WKH�
XVH�RI�RSHQ�VSDFH��DPHQGDEOH�UHVLGHQWLDO�DQG�XUEDQ�ODQGVFDSHV�DQG�LPSURYHG�YLVXDO�
DPHQLW\��$GDSWLQJ�WR�FOLPDWH�FKDQJH�LV�DOVR�DQ�RSSRUWXQLW\�WR�DLP�IRU�KLJKHU�OHYHOV�RI�
VHUYLFHV�LQ�XQVHUYHG�DUHDV�E\�OHDSIURJJLQJ�WKH�LQWHUPHGLDWH�VWHS�RI�FRPPXQDO�VHUYLFHV�
�:+2�	�'),'���������

ͻ� (QYLURQPHQWDO�EHQHILWV� LQFOXGH�WKH�SURWHFWLRQ�LW�RIIHUV�IRU�VHQVLWLYH�DUHDV�IURP�XUEDQ�
GHYHORSPHQW��FRQWULEXWLQJ�WR�WKH�PDLQWHQDQFH�RI�WKH�K\GURORJLFDO�EDODQFH�LQ�FLWLHV�E\�
HQFRXUDJLQJ� WKH� XVH� RI� QDWXUDO� SURFHVVHV� RI� HYDSRUDWLRQ�� LQILOWUDWLRQ� DQG� VWRUDJH��
HQKDQFLQJ�QDWXUDO�KDELWDWV��DQG�VXSSRUWLQJ� WKH�UHVWRUDWLRQ�RI�XUEDQ�ZDWHUZD\V� �9DQ�
+DWWXP�HW�DO����������$GDSWLQJ� WR�FOLPDWH�FKDQJH� LV� DOVR�DQ�RSSRUWXQLW\� WR� LQWHJUDWH�
ZDWHU� VRXUFH� VXVWDLQDELOLW\� IURP� WKH� RXWVHW� LQWR� QHZ� SURJUDPPHV� DQG� QRW� DV� DQ�
DIWHUWKRXJKW��:+2�	�'),'���������

�
*LYHQ�WKHVH�EHQHILWV�� WKLV�SDSHU�SURSRVHG�D�IUDPHZRUN�IRU�VHOHFWLQJ�DSSURSULDWH�DGDSWDWLRQ�
DFWLRQV�WR�EH�LQFOXGHG�LQ�D�:68'�DGDSWDWLRQ�VWUDWHJ\�WKDW�ZRXOG�HQVXUH�DGDSWDWLRQ�DFWLRQV�
DUH�QRW�ORRVH�VWDQGLQJ��EXW�LQWHJUDWHG�LQWR�D�KLHUDUFK\�RI�SODQQLQJ�LQVWUXPHQWV���
�
�
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%DKUL��)���%ULNNp��)��	�9DLUDYDPRRUWK\��.���������³0DQDJLQJ�FKDQJH�WR�LPSOHPHQW�LQWHJUDWHG�
XUEDQ�ZDWHU�PDQDJHPHQW�LQ�$IULFDQ�FLWLHV´��$TXDWLF�3URFHGLD��9RO�����SS�������
%URZQ��5���.HDWK��1��	�:RQJ��7�� �������� ³7UDQVLWLRQLQJ� WR�ZDWHU�VHQVLWLYH�FLWLHV��+LVWRULFDO��
FXUUHQW� DQG� IXWXUH� WUDQVLWLRQ� VWDWHV´�� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 8UEDQ� 'UDLQDJH��
(GLQEXUJK��6FRWODQG��8.���
%XWWHUZRUWK��-��	�*XHQGHO��6���������:$6+�DQG�FOLPDWH�FKDQJH�DGDSWDWLRQ�WUDLQLQJ�PRGXOH��
IDFWVKHHWV�� .DGXQD�� ,5&� ,QWHUQDWLRQDO� :DWHU� DQG� 6DQLWDWLRQ� &HQWUH� IRU� 81,&()� DQG� WKH�
1DWLRQDO�:DWHU�5HVRXUFHV�,QVWLWXWH��
&DUPRQ��1��	�6KDPLU��8���������³:DWHU�VHQVLWLYH�SODQQLQJ��LQWHJUDWLQJ�ZDWHU�FRQVLGHUDWLRQV�
LQWR�XUEDQ�DQG�UHJLRQDO�SODQQLQJ´��:DWHU�DQG�(QYLURQPHQW�-RXUQDO��1R������SS����������
&HOHVWH��0���%HYLQJWRQ��&���/HYLQ��'���5RELQVRQ��3���'DYLV��3���$EERWW��-��	�6LPNLQV��3���������
:DWHU� VHQVLWLYH� XUEDQ� GHVLJQ� LQ� WKH�8.�� ,GHDV� IRU� EXLOW� HQYLURQPHQW� SUDFWLWLRQHUV�� /RQGRQ��
&,5,$��
&OLPDWH� &KDQJH� $GDSWDWLRQ� 5HVRXUFH� &HQWHU� ������� ³&OLPDWH� DGDSWDWLRQ� DQG� VWRUPZDWHU�
UXQRII´�� RQOLQH� DYDLODEOH� DW� KWWSV���ZZZ�HSD�JRY�DUF�[�FOLPDWH�DGDSWDWLRQ�DQG�VWRUPZDWHU�
UXQRII��DFFHVVHG����-XO\�������
&6,5� ������� 7KH� *UHHQ� %RRN�� $GDSWLQJ� 6RXWK� $IULFDQ� VHWWOHPHQWV� WR� FOLPDWH� FKDQJH��
XQSXEOLVKHG�WHFKQLFDO�UHSRUW��3UHWRULD��&6,5�%XLOW�(QYLURQPHQW��
'DQLHOO��.�$���5LQDXGR��-�'���&KDQ��1�:�:���1DXJHV��&��	�*UDIWRQ��4���������³8QGHUVWDQGLQJ�
DQG�PDQDJLQJ�XUEDQ�ZDWHU�LQ�WUDQVLWLRQ´��LQ�*UDIWRQ��4���'DQLHOO��.�$���1DXJHV��&���5LQDXGR��
-��'��� &KDQ�� 1�:�:�� �(GV���� 8QGHUVWDQGLQJ� DQG� 0DQDJLQJ� 8UEDQ� :DWHU� LQ� 7UDQVLWLRQ��
'RUGUHFKW��6SULQJHU��SS�������
(OOLRWW��0���$UPVWURQJ��$���/REXJOLR��-��	�%DUWUDP��-���������7HFKQRORJLHV�IRU�FOLPDWH�FKDQJH�
DGDSWDWLRQ��7KH�ZDWHU�VHFWRU��'H�/RSH]��(G����5RVNLOGH��'DQPDUNV�7HNQLVNH�8QLYHUVLWHW��5LV¡�
1DWLRQDOODERUDWRULHW�IRU�% UHG\JWLJ�(QHUJL��
(QJHOEUHFKW��)���������7KH�*UHHQ�%RRN��'HWDLOHG�SURMHFWLRQV�RI� IXWXUH�FOLPDWH�FKDQJH�RYHU�
6RXWK� $IULFD�� XQSXEOLVKHG� WHFKQLFDO� UHSRUW�� 3UHWRULD�� &6,5� 1DWXUDO� 5HVRXUFHV� DQG�
(QYLURQPHQW��
)DWWL��&�(��	�3DWHO��=����������³3HUFHSWLRQV�DQG�UHVSRQVHV�WR�XUEDQ�IORRG�ULVN��,PSOLFDWLRQV�IRU�
FOLPDWH�JRYHUQDQFH�LQ�WKH�6RXWK´��$SSOLHG�*HRJUDSK\��9RO������SS��������
)LVKHU�-HIIHV�� /��� &DUGHQ�� .��� $UPLWDJH�� 1��� 6SLHJHO�� $��� :LQWHU�� .�� 	� $VKOH\�� 5�� �������
&KDOOHQJHV� IDFLQJ� LPSOHPHQWDWLRQ� RI� ZDWHU� VHQVLWLYH� XUEDQ� GHVLJQ� LQ� 6RXWK� $IULFD�� �WK�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�:DWHU�6HQVLWLYH�8UEDQ�'HVLJQ��0HOERXUQH��$XVWUDOLD��
*RYHUQPHQW�RI�6RXWK�$XVWUDOLD��������:DWHU�VHQVLWLYH�XUEDQ�GHVLJQ��&UHDWLQJ�PRUH�OLYHDEOH�
DQG�ZDWHU�VHQVLWLYH�FLWLHV�LQ�6RXWK�$XVWUDOLD��RQOLQH�DYDLODEOH�DW�ZZZ�HQYLURQPHQW�VD�JRY�DX��
DFFHVVHG�RQ����-XO\�������
*UDX��'�$���XQGDWHG��$�ZD\�WR�RYHUFRPH�XUEDQ�ZDWHU�FULVHV�DQG�FUHDWLQJ�OLYHDEOH�FLWLHV��RQOLQH�
DYDLODEOH� DW�
KWWS���ZZZ�GUHLVHLWO�FRP�GDWD�38%/,&$7,216���B,1/B'*B$B:D\BWRB2YHUFRPHB8UEDQB:
DWHUB&ULVLVBDQGB&UHDWLQJB/LYDEOHB&LWLHV�SGI��DFFHVVHG����-XO\��������
*UHHQ&DSH��������:DWHU��0DUNHW�,QWHOOLJHQFH�5HSRUW�������&DSH�7RZQ��*UHHQ&DSH�:DWHU�
6HFWRU�'HVN��
+DULV\DQWL��1���	�5\DQWL��(�� �������� ³8UEDQ�SULQFLSOH�RI�ZDWHU� VHQVLWLYH�GHVLJQ� LQ�.DPSXQJ�
.DPERMD�DW�3RQWLDQDN�&LW\´��,23�FRQIHUHQFH�VHULHV��(DUWK�(QYLURQPHQW�6FLHQFH��1R������
+R\HU��-���'LFNKDXW��:���.URQDZLWWHU��/���	�:HEHU��%����������:DWHU�VHQVLWLYH�XUEDQ�GHVLJQ��
3ULQFLSOHV�DQG� LQVSLUDWLRQ� IRU� VXVWDLQDEOH� VWRUPZDWHU�PDQDJHPHQW� LQ� WKH�FLW\�RI� WKH� IXWXUH��
RQOLQH� DYDLODEOH� DW� KWWS���ZZZ�VZLWFKXUEDQZDWHU�HX�RXWSXWV�SGIV�:��
�B*(1B0$1B'�����B0DQXDOBRQB:68'�SGI��DFFHVVHG����-XO\�������
,QWHUQDWLRQDO�:DWHU� $VVRFLDWLRQ� ������� 7KH� ,:$� SULQFLSOHV� IRU� ZDWHU� ZLVH� FLWLHV� IRU� XUEDQ�
VWDNHKROGHUV�WR�GHYHORS�D�VKDUHG�YLVLRQ�DQG�DFW�WRZDUGV�VXVWDLQDEOH�XUEDQ�ZDWHU�LQ�UHVLOLHQW�
DQG� OLYHDEOH� FLWLHV�� RQOLQH� DYDLODEOH� DW� KWWS���ZZZ�LZD�QHWZRUN�RUJ�ZS�
FRQWHQW�XSORDGV���������,:$B3ULQFLSOHVB:DWHUB:LVHB&LWLHV�SGI��DFFHVVHG����-XO\�������
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0DNVLPRYLü��ý���.XULDQ��0��	 $UGDNDQLDQ��5���������5HWKLQNLQJ�LQIUDVWUXFWXUH�GHVLJQ�IRU�PXOWL�
XVH��6SULQJHU�,QWHUQDWLRQDO�3XEOLVKLQJ��
0F&RUPLFN��5��	�'RUZRUWK��/�� �XQGDWHG��&OLPDWH�FKDQJH��+RZ�ZLOO�\RX�PDQDJH�VWRUPZDWHU�
UXQ�RII" 3ODQQLQJ�ZLWK�32:(5�SURMHFW��:HVW�/DID\HWWH��3XUGXH�8QLYHUVLW\��RQOLQH�DYDLODEOH�DW�
KWWSV���ZZZ�H[WHQVLRQ�SXUGXH�HGX�H[WPHGLD�IQU�IQU�����Z�SGI��DFFHVVHG����-XO\�������
0LQLVWU\�RI�,QWHULRU��������&OLPDWH�IULHQGO\�FLWLHV��$�KDQGERRN�RQ�WKH�WDVNV�DQG�SRVVLELOLWLHV�RI�
(XURSHDQ�FLWLHV�LQ�UHODWLRQ�WR�FOLPDWH�FKDQJH��%XGDSHVW��9$7,�+XQJDULDQ�1RQ�SURILW�/WG��
0RWWDJKL��0���$VSHJUHQ��+��	�-RQVVRQ��.����������³7KH�QHFHVVLW\�IRU�UH�WKLQNLQJ�WKH�ZD\�ZH�
SODQ� RXU� FLWLHV� ZLWK� IRFXV� RQ� 0DOPR�� 7RZDUGV� XUEDQ�SODQQLQJ� EDVHV� XUEDQ� UXQRII�
PDQDJHPHQW´��-RXUQDO�RI�:DWHU�0DQDJHPHQW�DQG�5HVHDUFK��1R������SS��������
0XOOHU�� 0�� ������� ³$GDSWLQJ� WR� FOLPDWH� FKDQJH� ZDWHU� PDQDJHPHQW� IRU� XUEDQ� UHVLOLHQFH´��
(QYLURQPHQW�DQG�8UEDQL]DWLRQ��9RO�����1R�����SS���������
0XOWLNDQJD�� +�(��� 6KDUPD�� 6�� 	� 9DLUDYDPRRUWK\�� .�� �������� ³:DWHU� ORVV� PDQDJHPHQW� LQ�
GHYHORSLQJ�FRXQWULHV��FKDOOHQJHV�DQG�SURVSHFWV´��$PHULFDQ�:DWHU�:RUNV�$VVRFLDWLRQ�-RXUQDO��
9RO������1R�����SS���������
1,:$� ������� &OLPDWH� FKDQJH� DQG� VWRUPZDWHU�� RQOLQH� DYDLODEOH� DW�
KWWSV���ZZZ�QLZD�FR�Q]�IUHVKZDWHU�DQG�HVWXDULHV�VWRUPZDWHU�PDQDJHPHQW�FOLPDWH�FKDQJH�
DQG�VWRUPZDWHU��DFFHVVHG����-XO\��������
2DWHV��1���5RVV��,���&DORZ��5���&DUWHU��5��	�'RF]L���-���������$GDSWDWLRQ�WR�FOLPDWH�FKDQJH�LQ�
ZDWHU��VDQLWDWLRQ�DQG�K\JLHQH��DVVHVVLQJ�ULVNV��DSSUDLVLQJ�RSWLRQV�LQ�$IULFD��/RQGRQ��2YHUVHDV�
'HYHORSPHQW�,QVWLWXWH��
3RSNLQ�� %�0�� ������� ³7HFKQRORJ\�� WUDQVSRUW�� JOREDOL]DWLRQ� DQG� WKH� QXWULWLRQ� WUDQVLWLRQ� IRRG�
SROLF\´��)RRG�3ROLF\��9RO�����1R�����SS�����±�����
3U�VV��$���.D\��'���)HZWUHOO�� /���%DUWUDP�� -�� ������� ³(VWLPDWLQJ� WKH�EXUGHQ�RI� GLVHDVH� IURP�
ZDWHU��VDQLWDWLRQ�DQG�K\JLHQH�DW�D�JOREDO�OHYHO´��(QYLURQPHQWDO�+HDOWK�3HUVSHFWLYHV��9RO������
1R����SS�����±�����
5RVHQ]ZHLJ�&���6ROHFNL��:���5RPHUR�/DQNDR��3���0HKURWUD��6���'KDNDO��6��%RZPDQ��7��	�$OL�
,EUDKLP�� 6�� ������� $5&���� VXPPDU\� IRU� FLW\� OHDGHUV�� 8UEDQ� &OLPDWH� &KDQJH� 5HVHDUFK�
1HWZRUN��1HZ�<RUN��&ROXPELD�8QLYHUVLW\��
6$�*RYHUQPHQW��������:DWHU�DQG�6DQLWDWLRQ�'HSW�%XGJHW�9RWH����������RQOLQH�DYDLODEOH�DW�
KWWS���ZZZ�JRY�]D�VSHHFKHV�DGGUHVV�PLQLVWHU�ZDWHU�DQG�VDQLWDWLRQ�PV�QRPYXOD�PRNRQ\DQH�
RFFDVLRQ�EXGJHW�YRWH������������DFFHVVHG�RQ����-XO\�������
6$'&��������&OLPDWH�FKDQJH�DGDSWDWLRQ�VWUDWHJ\�LQ�6$'&��$�VWUDWHJ\�IRU�WKH�ZDWHU�VHFWRU�
*DERURQH��6RXWKHUQ�$IULFDQ�'HYHORSPHQW�&RPPXQLW\��
6$,&(� �������6$,&(� LQIUDVWUXFWXUH� UHSRUW� FDUG� IRU�6RXWK�$IULFD�������0LGUDQG��7KH�6RXWK�
$IULFDQ�,QVWLWXWLRQ�RI�&LYLO�(QJLQHHULQJ��
6KDZ��+���5HLVLQJHU�$���/DUVHQ��+��	�6WXPEOHV��&���������,QFRUSRUDWLQJ�FOLPDWH�FKDQJH�LQWR�
VWRUPZDWHU�GHVLJQ��ZK\�DQG�KRZ" 1HZ�=HDODQG�&OLPDWH�&KDQJH�2IILFH�RI�WKH�0LQLVWU\�IRU�WKH�
(QYLURQPHQW�� RQOLQH� DYDLODEOH� DW� KWWS���ZZZ�PIH�JRYW�Q]�SXEOLFDWLRQV�FOLPDWH�
FKDQJH�LQFRUSRUDWLQJ�FOLPDWH�FKDQJH�VWRUPZDWHU�GHVLJQ�ZK\�DQG�KRZ���� DFFHVVHG� ��� -XO\�
������
6LNDXQGL�� 0��� 0XOGHU�� 5�-��� 6FKUHLQHU� %��� +DIIHMHH� )��� /HRWOHOD� 3�� 	� 6LPRQVHQ�� +�� �������
([SHQGLWXUH�DQG�3HUIRUPDQFH�5HYLHZ��(35��RI� WKH�ZDWHU�VHUYLFHV�GHOLYHU\�FKDLQ��3UHWRULD��
1DWLRQDO�7UHDVXU\��
81�:DWHU� ������� 7KH�8QLWHG� 1DWLRQV�:RUOG�:DWHU� 'HYHORSPHQW� 5HSRUW� ������ )DFWV� DQG�
ILJXUHV�� :DVWHZDWHU�� WKH� XQWDSSHG� UHVRXUFH�� 3HUXJLD�� 8QLWHG� 1DWLRQV� :RUOG� :DWHU�
$VVHVVPHQW�3URJUDPPH��81(6&2��
9DQ�+DWWXP��7���%ODXZ��0���%HUJHQ�-HQVHQ��0��	�'H�%UXLQ��.���������7RZDUGV�ZDWHU�VPDUW�
FLWLHV� :DJHQLQJHQ��:DJHQLQJHQ�(QYLURQPHQWDO�5HVHDUFK��
9DQ�1LHNHUN��:���/H�5RX[��$��	�3LHWHUVH��$��������³3ODFH�EDVHG�DGDSWDWLRQ�VROXWLRQV�IRU�6RXWK�
$IULFDQ�VHWWOHPHQWV´��$GDSWDWLRQ�)XWXUHV������&RQIHUHQFH��&DSH�7RZQ��6RXWK�$IULFD�����-XQH�
������
9HQHPD��+��	�7HPPHU��-���������%XLOGLQJ�D�FOLPDWH�UHVLOLHQW�FLW\��:DWHU�VXSSO\�DQG�VDQLWDWLRQ�
V\VWHPV��:LQQLSHJ��7KH�,QWHUQDWLRQDO�,QVWLWXWH�IRU�6XVWDLQDEOH�'HYHORSPHQW�DQG�WKH�8QLYHUVLW\�
RI�:LQQLSHJ��
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9HUPRQW�'HSDUWPHQW�RI�(QYLURQPHQWDO�&RQVHUYDWLRQ��������9HUPRQW�ORZ�LPSDFW�GHYHORSPHQW��
*XLGH�IRU�UHVLGHQWLDO�DQG�VPDOO�VLWHV��9HUPRQW��:DWHUVKHG�0DQDJHPHQW�'LYLVLRQ���
:+2��:RUOG�+HDOWK�2UJDQL]DWLRQ��	�'),'��'HSDUWPHQW�IRU�,QWHUQDWLRQDO�'HYHORSPHQW���������
9LVLRQ�������7KH�UHVLOLHQFH�RI�ZDWHU�VXSSO\�DQG�VDQLWDWLRQ�LQ�WKH�IDFH�RI�FOLPDWH�FKDQJH��:+2��
*HQHYD�� RQOLQH� DYDLODEOH� DW�
KWWS���ZZZ�ZKR�LQW�ZDWHUBVDQLWDWLRQBKHDOWK�YLVLRQB����B��������������SGI�� DFFHVVHG� RQ�
���-XO\��������
:RQJ�� 7�� 	� %URZQ�� 5�� �������� ³7UDQVLWLRQLQJ� WR� ZDWHU� VHQVLWLYH� FLWLHV�� HQVXULQJ� UHVLOLHQFH�
WKURXJK�D�QHZ�K\GUR�VRFLDO�FRQWUDFW´��3URFHHGLQJV�IRU�WKH���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
8UEDQ�'UDLQDJH��(GLQEXUJK��6FRWODQG��8.��
:RQJ��7�+�)���$OOHQ��5���%HULQJHU��-���%URZQ��5�5���'HOHWLF��$���)OHWFKHU��7�'���*DQJDGKDUDQ��
/���*HUQNDN��:���-DNRE��&���2¶/RDQ��7���5HHGHU��0���7DSSHU��1��	�:DOVK��&���������EOXHSULQW�
����� ±� 6WRUPZDWHU� 0DQDJHPHQW� LQ� D�:DWHU� 6HQVLWLYH� &LW\�� 0HOERXUQH�� &HQWUH� IRU�:DWHU�
6HQVLWLYH�&LWLHV��
:RUOG�%DQN��������+RZ�FDQ�ZDWHU�VFDUFH�FLWLHV�WKULYH�LQ�D�UHVRXUFH�ILQLWH�ZRUOG"�1HZ�:RUOG�
%DQN� UHSRUW� VKDUHV� VWUDWHJLHV� DQG� VROXWLRQV�� RQOLQH� DYDLODEOH� DW�
KWWS���ZZZ�ZRUOGEDQN�RUJ�HQ�QHZV�IHDWXUH������������KRZ�FDQ�ZDWHU�VFDUFH�FLWLHV�WKULYH�LQ�
D�UHVRXUFH�ILQLWH�ZRUOG�QHZ�ZRUOG�EDQN�UHSRUW�VKDUHV�VWUDWHJLHV�DQG�VROXWLRQV�� DFFHVVHG� ���
-XO\�������
<DQJ��+���	�-LD��6�)���������,QGXVWULDO�ZDWHU�XVH�.X]QHWV�FXUYH��(YLGHQFH�IURP�LQGXVWULDOL]HG�
FRXQWULHV� DQG� LPSOLFDWLRQV� IRU� GHYHORSLQJ� FRXQWULHV�� RQOLQH� DYDLODEOH� DW�
KWWS���ZZZ�PVVDQ]�RUJ�DX�PRGVLP���SDSHUV�\DQJBK�SGI�DFFHVVHG����-XO\�������
�
�

i Win-win actions contribute to adaptation whilst also having other social, economic and environmental policy 
benefits, including those relating to mitigation. No regrets actions yield benefits even in absence of climate 
change and where the costs of the adaptation are relatively low vis-à-vis the benefits of acting. Low regrets 
actions are relatively low cost and provide relatively large benefits under predicted future climates (CSIR, 2018).  
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6LOYLD�&52&(��,QVWLWXWH�IRU�5HQHZDEOH�(QHUJ\��(XUDF�5HVHDUFK��,WDO\�
'DQLHOH�9(7725$72��,QVWLWXWH�IRU�5HQHZDEOH�(QHUJ\��(XUDF�5HVHDUFK��,WDO\ 

�
Synopsis 
,Q�WKH�FXUUHQW�VFHQDULR�RI�PDVVLYH�XUEDQL]DWLRQ�DQG�JOREDO�FOLPDWH�FKDQJH��WKH�XUEDQ�VXUIDFHV�
DQG�WKHLU�FKDUDFWHULVWLFV�KDYH�D�NH\�UROH�LQ�SXUVXLQJ�UHVLOLHQF\�DQG�VXVWDLQDELOLW\�REMHFWLYHV�DW�
WKH� FLW\� VFDOH�� 7KLV� SDSHU� GLVFXVVHV� WKH�SRWHQW LDO� XVHV� RI� XUEDQ� VXUIDFHV� DQG�SU RSRVHV� D�
V\VWHPLF�DSSURDFK�DLPHG�DW�WKHLU�RSWLPL]DWLRQ��7KH�PHWKRGRORJ\��ZKLFK� LV�FXVWRPL]DEOH�IRU�
GLIIHUHQW�FOLPDWHV��LV�WHVWHG�LQ�D�UHVLGHQWLDO�GLVWULFW�RI�%RO]DQR��,WDO\���ZKLFK�LV�WDNLQJ�SDUW�WR�WKH�
(XURSHDQ� SURMHFW� 6,1)21,$�� ,Q� WKH� FDVH� VWXG\� DUHD�� VHYHUDO� VROXWLRQV� KDYH� EHHQ�
V\VWHPDWLFDOO\� DSSOLHG� DQG� LQWHJUDWHG�� GHPRQVWUDWLQJ� WKH� SRWHQWLDOLWLHV� RI� VXFK� DQ� KROLVWLF�
DSSURDFK� 
�
1. Introduction 
7KH�PDVVLYH� XUEDQL]DWLRQ� DQG�WKH�U DSLG� JURZ�RI�XU EDQ�SRSXODWLRQ�ZRUOGZLGH�� HVWLPDWHG� WR�
UHVXOW� LQ�PRUH� WKDQ�� � ELOOLRQ� LQKDELWDQWV� E\� ����� �8QLWHG�1DWLRQV�� ������� DUH� DFFHQWXDWLQJ�
YDULRXV� HQHUJ\� DQG� HQYLURQPHQWDO� LVVXHV� FOHDUO\� UHODWHG� WR� DQWKURSRJHQLF� FDXVHV�� ,Q� WKLV�
VFHQDULR��FLWLHV�DUH�UHFHLYLQJ�LQFUHDVLQJ�DWWHQWLRQ��VHYHUDO�PLWLJDWLRQ�DQG�DGDSWDWLRQ�VWUDWHJLHV�
DUH� SURSRVHG� WR�WDF NOH� LVVXHV� UHODWHG� WR� XUEDQL]DWLRQ� DQG�WKH�F RUUHODWHG� HIIHFWV� RI� FOLPDWH�
FKDQJH��0RUDFL�et al.���������*UHHQ�EXLOGLQJ�VROXWLRQV��ZDWHU�VXUIDFHV��DQG�VRODU�DFWLYH�HQHUJ\�
V\VWHPV�DUH�MXVW�VRPH�RI�WKH�VWUDWHJLHV�WKDW�DUH�EHLQJ�GHYHORSHG�DQG�WHVWHG�WR�LQFUHDVH�WKH�
UHVLOLHQF\�DQG�VXVWDLQDELOLW\�RI�FLWLHV��+RZHYHU��WKHVH�DUH�RIWHQ�DSSOLHG�DV�VLQJOH�DQG�VHFWRULDO�
VROXWLRQV�� LPSHGLQJ� WKHLU� LQWHJUDWLRQ� DQG�WKH� FUHDWLRQ� RI� V\QHUJLHV�� $V� D�U HVXOW�� WKH�XU EDQ�
VXUIDFH�LV�EHFRPLQJ�D�VFDWWHUHG�SDWFKZRUN�RI�VROXWLRQV��ZKLFK�UHGXFHV�WKH�FDSDELOLW\�RI�FLWLHV�
LQ�UHVSRQGLQJ�DQG�DGDSWLQJ�WR�H[WHUQDO�HQYLURQPHQWDO�SUHVVXUHV��DQG�LQ�PLWLJDWLQJ�WKH�HIIHFWV�
RI� FOLPDWH�FKDQJH��)XUWKHUPRUH�� WKH� ODFN�RI�D�V\VWHPLF�DSSURDFK�JHQHUDWHV�GLVKDUPRQL]HG�
SROLFLHV�DQG�FRQIOLFWV�LQ�WKH�XUEDQ�VXUIDFH�XVDJH��ZKLFK�SUHYHQW�WKH�FUHDWLRQ�RI�UHVLOLHQW�DQG�
VXVWDLQDEOH�XUEDQ�DUHDV��
7KLV�SDSHU�DLPV�WR�SURSRVH�D�V\VWHPLF�DSSURDFK�WR�WKH�RSWLPL]DWLRQ�RI�WKH�XUEDQ�VXUIDFH�XVH��
DQG�WR�GHPRQVWUDWH�LWV�UHOHYDQF\�LQ�WKH�PD[LPL]DWLRQ�RI�XUEDQ�UHVLOLHQF\�DQG�VXVWDLQDELOLW\��7KH�
PHWKRGRORJ\� SUHVHQWHG� FRQWULEXWHV� WR� WKH�GHE DWH� RQ�U HVLOLHQW� FLWLHV� E\� DQVZHULQJ� WR� WKH�
IROORZLQJ� TXHVWLRQV��D��:KDW� DUH� WKH� EHVW� XVHV� IRU� VSHFLILF� VXUIDFHV� LQ� D�F LW\"� E��+RZ�FDQ�
GLIIHUHQW�VXUIDFH�XVDJHV�EH�LQWHJUDWHG�WR�PD[LPL]H�WKH�WKURXJKSXW�DYRLGLQJ�FRQIOLFWV"�F��:KLFK�
FULWHULD�VKRXOG�EH�FRQVLGHUHG�WR�RSWLPL]H�WKH�XUEDQ�VXUIDFH�XVDJH"���
�
2. Background 
6HYHUDO�VWXGLHV�KDYH�GHPRQVWUDWHG�WKH�OLQN�EHWZHHQ�XUEDQ�GHYHORSPHQW�DQG�FOLPDWH�FKDQJH��
DQG�WKH�XQLTXH�FOLPDWH�ULVNV��VXFK�DV�XUEDQ�KHDW�LVODQG�DQG�IORRGLQJ��IDFHG�E\�XUEDQ�DUHDV�
�'RKHUW\�� .OLPD� DQG�+HOOPDQQ�� ������:DQJ�DQG�:DQJ������� �� ,Q�WKL V� VFHQDULR�� WKH� XUEDQ�
VXUIDFHV� DQG� WKHLU� FKDUDFWHULVWLFV� KDYH� D� NH\� UROH�� ,QGHHG�� WKH� UHSODFHPHQW� RI� QDWXUDO��
SHUPHDEOH� VXUIDFHV��ZLWK�PLQHUDO�PDWHULDOV� LV� UHVSRQVLEOH� RI�WKH � VLJQLILFDQW� LQFUHDVH� RI� DLU�
WHPSHUDWXUH�LQ�XUEDQ�DUHDV�FRPSDUHG�WR�WKH�VXUURXQGLQJ�HQYLURQPHQW��L�H��XUEDQ�KHDW�LVODQG�
HIIHFW��� DQG� RI�WKH � ODQG� VHDOLQJ� UHVXOWLQJ� LQ� VXUIDFH� VWRUP�ZDWHU� UXQRII� SUREOHPV� �7VRND��
7VLNDORXGDNL�DQG�7KHRGRVLRX���������)XUWKHUPRUH�� WKH�ORZ�DOEHGR� �L�H�� UHIOHFWDQFH� WR�VRODU�
UDGLDWLRQ��RI�PDWHULDOV�DSSOLHG�RQ�WKH�PDMRULW\�RI�WKH�XUEDQ�VXUIDFHV�LV�FDXVH�RI�WKH�LQFUHDVH�RI�
VRODU�UDGLDWLRQ�DEVRUSWLRQ�DQG�RI�WKH�FRQVHTXHQW�KLJK�VXUIDFH�WHPSHUDWXUHV�REVHUYHG�LQ�FLWLHV��
7KH� WHUULWRULDO� H[SDQVLRQ� FDXVHG� E\� WKH� XUEDQL]DWLRQ� LQFUHDVHG� WKH� ODQG� FRQVXPSWLRQ� DQG�
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FDXVHG�UHOHYDQW�FKDQJHV�LQ�WKH�ODQG�XVH��7KHUHIRUH��WKH�UHGXFWLRQ�RI�JUHHQ�VSDFHV�SURGXFHV�
D�VHULRXV�HQYLURQPHQWDO�GHJUDGDWLRQ��DQG�D�GHFUHDVH�RI� ODWHQW�KHDW�HPLVVLRQ��7KH� ODWWHU� LV�
FDXVH� RI� WKH� UHGXFWLRQ� RI� FRROLQJ� DQG� IXUWKHU� UDLVH� RI� DLU� WHPSHUDWXUH� �7DKD�� ������� +HDW�
UHPRYDO�WKURXJK�FRQYHFWLRQ�LV�DOVR�SUHYHQWHG�E\�WKH�LQFUHDVH�RI�EXLOGLQJ�KHLJKWV�LQ�XUEDQ�DUHDV�
WKDW�LV�UHVSRQVLEOH�IRU�ORZ�LQGXFHG�ZLQG�YHORFLWLHV��7KH�UDLVH�RI�DLU�WHPSHUDWXUHV�LQ�FLWLHV�GRHV�
QRW�RQO\�ZRUVHQ�RXWGRRU�WKHUPDO�FRPIRUW�FRQGLWLRQV��EXW�KDV�DOVR�QHJDWLYH�LPSDFWV�RI�KXPDQ�
KHDOWK��)XUWKHUPRUH��LW� LQFUHDVHV�WKH�HQHUJ\�FRQVXPSWLRQ�IRU�FRROLQJ��FDXVLQJ��SHDNV�LQ�WKH�
HOHFWULFLW\�GHPDQG�LQ�KRW�FOLPDWH�FRQGLWLRQV��6DQWDPRXULV�et al.���������

2.1 Urban surface uses 
,Q�WKLV�VFHQDULR�RI�LQFUHDVHG�XUEDQL]DWLRQ�DQG�JOREDO�FOLPDWH�FKDQJH��LW�LV�EHFRPLQJ�FUXFLDO�WKH�
FDSDELOLW\�RI�FLWLHV�WR���L��SURWHFW�SHRSOH�DQG�LQIUDVWUXFWXUHV�IURP�H[WUHPH�HYHQWV�OLNH�KHDW�ZDYHV�
DQG�IORRGV��DQG��LL��XVH�WKHLU� UHVRXUFHV�HIILFLHQWO\�E\�EHLQJ�VHOI�UHOLDQW�RQ�HQHUJ\�� IRRG��DQG�
ZDWHU�� 7KH� XVH� DQG�F KDUDFWHULVWLFV� RI�XU EDQ� VXUIDFHV� SOD\� D�N H\� UROH� LQ� DGGUHVVLQJ� WKHVH�
UHVLOLHQF\�DQG�VXVWDLQDELOLW\�REMHFWLYHV��)LYH�PDMRU�FOXVWHUV�RI�VXUIDFHV�XVHV�DUH�LGHQWLILHG�DV�
WKH�PRVW�SURPLVLQJ��
��� 6PDUW� FRDWV�� FRQVLVW� PDLQO\� LQ� VROXWLRQV� DLPHG� DW�GHF UHDVLQJ� WKH�DE VRUSWLRQ� RI� VRODU�

UDGLDWLRQ� LQ� WKH�XUEDQ�HQYLURQPHQW��7KH\�FDQ�EH�VXEGLYLGHG� LQ� WZR�JURXSV��D��)LQLVKLQJ�
PDWHULDOV�RU�SDLQWLQJV�FKDUDFWHUL]HG�E\�KLJKO\�UHIOHFWLYLW\�WR�VRODU�UDGLDWLRQ�DQG�E\�D�KLJK�
HPLVVLYLW\� IDFWRU��NQRZQ�DV�FRRO�PDWHULDOV��7KHVH�FKDUDFWHULVWLFV�KHOS�GHFUHDVLQJ�XUEDQ�
VXUIDFH� WHPSHUDWXUH� DQG�PLQLPL]LQJ� WKH� FRUUHVSRQGLQJ� UHOHDVH� RI�V HQVLEOH� KHDW� WR� WKH�
DWPRVSKHUH��&RRO�PDWHULDOV�FDQ�EH�XVHG�HLWKHU�RQ�WKH�EXLOGLQJ�HQYHORSH�RU�RQ�SDYHPHQWV�
DQG�RWKHU�XUEDQ�VWUXFWXUHV��7KH�XVH�RI�UHIOHFWLYH�PDWHULDOV�LV�DVVRFLDWHG�DOVR�WR�LPSRUWDQW�
HQHUJ\�EHQHILWV�DV�WKH�FRROLQJ�ORDG�RI�EXLOGLQJV�LV�UHGXFHG��6DQWDPRXULV�et al.����������E��
:DWHU� UHWHQWLYH� RU� SRURXV� SDYHPHQWV� DUH� DSSOLHG� RQ� JURXQG� VXUIDFHV� WR� LQFUHDVH�
HYDSRWUDQVSLUDWLRQ� �L�H�� ZDWHU� WUDQVIHU� IURP� WKH�O DQG� WR�WK H� DWPRVSKHUH� WKURXJK� WKH�
FRPELQHG� SURFHVVHV� RI� SODQW� WUDQVSLUDWLRQ� DQG� HYDSRUDWLRQ�� DQG� WR� DYRLG� VWRUP�ZDWHU�
UXQRII��

��� *UHHQ��XUEDQ�JUHHQHU\�FRQWULEXWHV�WR�WKH�LPSURYHPHQW�RI�XUEDQ�HQYLURQPHQWDO�FRQGLWLRQV�
WKURXJK�GLIIHUHQW�SURFHVVHV��L��GLUHFW�VXQ�VKDGLQJ��LL��HYDSRWUDQVSLUDWLRQ��LLL��PLWLJDWLRQ�RI�DLU�
PRYHPHQW��DQG�LY��UHJXODWLRQ�RI�WKH�KHDW�H[FKDQJH�WKURXJK�WKH�EXLOGLQJ�HQYHORSH��,Q�WKLV�
YLHZ��XUEDQ�JUHHQHU\�VROXWLRQV�FDQ�EH�FODVVLILHG�DV��D��WUHHV��JUDVV��DQG�YHJHWDWLRQ�DSSOLHG�
LQ�RXWGRRU�DUHDV��DQG�E��JUHHQ�EXLOGLQJ�HOHPHQWV��L�H��JUHHQ�URRIV�DQG�IDoDGHV���7KH�ODWWHU�
PD\�DOVR�SURGXFH�GLUHFW�EHQHILWV�RQ�LQGRRU�FRPIRUW�FRQGLWLRQV��&RPD�et al.����������

��� :DWHU��WKH�PDLQ�SXUSRVHV�RI�QDWXUDO�ZDWHU�UHWHQWLRQ�PHDVXUHV�DQG�DUWLILFLDO�ZDWHU�VXUIDFHV�
DUH�WR���L��UHGXFH�WKH�LPSDFW�RI�XUEDQ�GHYHORSPHQW�E\�UHVWRULQJ�WKH�QDWXUDO�ZDWHU�F\FOH���LL��
SURPRWH�LQ�VLWX�PDQDJHPHQW�RI�VWRUP�ZDWHU�UXQRII�WKURXJK�LQILOWUDWLRQ��%RUWROLQL�DQG�=DQLQ��
�������DQG��LLL��UHPRYH�VXPPHU�XUEDQ�KHDW�WKURXJK�HYDSRWUDQVSLUDWLRQ��6DQWDPRXULV�et al.��
�������

��� 8UEDQ�DJULFXOWXUH��DLPHG�DW�WKH�SURGXFWLRQ�RI�IRRG��XUEDQ�DJULFXOWXUH�SOD\�DQ�LPSRUWDQW�UROH�
LQ� WKH�IRRG � VHFXULW\� DQG� HQYLURQPHQWDO� VXVWDLQDELOLW\� RI� D�F LW\�� $V� D�IRU P� RI�JU HHQ�
LQIUDVWUXFWXUH��XUEDQ�IDUPV�DQG�URRIWRS�IRRG�JDUGHQV�FRQWULEXWH�WR�UHGXFH�XUEDQ�KHDW�LVODQG�
HIIHFWV�� PLWLJDWH� VWRUP�ZDWHU� LPSDFWV�� DQG� GHFUHDVH� WKH� HQHUJ\� HPERGLHG� LQ� IRRG�
WUDQVSRUWDWLRQ��$FNHUPDQ�et al.����������

��� 6RODU�HQHUJ\�V\VWHPV��ZLWKLQ�FLWLHV��UHQHZDEOH�HQHUJ\�FDQ�EH�JHQHUDWHG�E\�PHDQV�RI�DFWLYH�
VRODU�V\VWHPV�� L�H��VRODU� WKHUPDO� �67��DQG�SKRWRYROWDLFV� �39���XVLQJ� WKH�VXUIDFHV�RI� WKH�
EXLOGLQJ�HQYHORSH�RU�RWKHU�HOHPHQWV�RI�WKH�XU EDQ�ODQGVFDSH��.DQWHUV��:DOO�DQG�'XERLV��
�������

)RU�HDFK�FOXVWHU�RI�XUEDQ�VXUIDFH�XVH��WKH�PDLQ�VROXWLRQV�DUH�OLVWHG�LQ�7DEOH����WRJHWKHU�ZLWK�
WKH�PDLQ�DQG�VHFRQGDU\�REMHFWLYH�WDUJHWHG��
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7DEOH�����0DLQ�VROXWLRQV�IRU�HDFK�FOXVWHU�RI�VXUIDFH�XVHV��7KH�PDLQ��GDUN�JUHHQ��DQG�VHFRQGDU\��OLJKW�
JUHHQ��REMHFWLYHV�SXUVXHG��

USES SOLUTIONS 

OBJECTIVES 
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Smart 
coats 

&RRO�ILQLVKLQJ�PDWHULDOV�DSSOLHG�RQ�
EXLOGLQJV
�YHUWLFDO�VXUIDFHV�

� � � � � �

&RRO�URRILQJ�V\VWHPV� � � � � � �

&RRO�UHIOHFWLYH�SDYHPHQWV� � � � � � �
8VH�RI�ILQLVKLQJ�PDWHULDOV�ZLWK�
GLIIHUHQW�DOEHGR�� � � � � � �

:DWHU�UHWHQWLYH�SDYLQJ�V\VWHPV� � � � � � �

3RURXV�JURXQG�PDWHULDOV� � � � � � �

Green 

9HUWLFDO�JUHHQLQJ�V\VWHPV� � � � � � �

+RUL]RQWDO�JUHHQLQJ�V\VWHPV�� � � � � � �

3ODQWLQJ�DQG�JUHHQHU\� � � � � � �

8UEDQ�SDUNV� � � � � � �

Water 

6SULQNOHUV�DQG�ZDWHU�FXUWDLQV� � � � � � �

1DWXUDO�ZDWHU�ERGLHV� � � � � � �

$UWLILFLDO�ZDWHU�VXUIDFHV��IRXQWDLQV� � � � � � �
'H�SDYLQJ� � � � � � �

5DLQ�JDUGHQV� � � � � � �

:DWHU�VTXDUHV� � � � � � �

$TXDFXOWXUH� � � � � � �

$TXDSRQLFV� � � � � � �

Urban 
agriculture 

5RRIWRS�DJULFXOWXUH� � � � � � �

8UEDQ�IDUPLQJ� � � � � � �

9HUWLFDO�IDUPLQJ� � � � � � �

Solar 
energy 

systems 

3KRWRYROWDLF�SDQHOV� � � � � � �

%XLOGLQJ�LQWHJUDWHG�SKRWRYROWDLF�
V\VWHPV��%,39��

� � � � � �

3KRWRYROWDLF�DSSOLFDWLRQ�LQ�
ODQGVFDSH�DQG�XUEDQ�IXUQLWXUH�

� � � � � �

3KRWRYROWDLF�URDG�SDYHPHQWV� � � � � � �

6RODU�WKHUPDO�SDQHOV� � � � � � �

5RDG�SDYHPHQW�VRODU�FROOHFWRU�
V\VWHPV�

� � � � � �

6KHOWHU�GHVLJQ� � � � � � �

2.2 Conflicts and integration 
7KH�PDMRULW\�RI�WKH�XVHV�DQG�VROXWLRQV�GLVFXVVHG�LQ�6HFWLRQ�����DUH�DSSOLHG�LQGHSHQGHQWO\�RQH�
IURP�DQRWKHU��KLJKOLJKWLQJ�WKH�ODFN�RI�D�V\VWHPLF�YLHZ�LQFOXVLYH�RI�V\QHUJLHV�DQG�K\EULGL]DWLRQ��
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7KLV�WUHQG�LV�FDXVLQJ�LQHIILFLHQFLHV��FRPSHWLWLRQ�LQ�WKH�XVH�RI�XUEDQ�VXUIDFHV��DQG�WKH�GLIIXVLRQ�
RI�VFDWWHUHG�LQWHUYHQWLRQ�FKDUDFWHUL]HG�E\�WKH�DEVHQFH�RI�D�JHQHUDO�SODQQLQJ�IUDPHZRUN��,Q�WKLV�
VFHQDULR��WKH�LQGLYLGXDWLRQ�RI�WKH�PDLQ�FRQIOLFWV�DQG�SRVVLELOLWLHV�RI�LQWHJUDWLRQ�EHWZHHQ�GLIIHUHQW�
XVHV�LV�DQ�LPSRUWDQW�VWHS�WRZDUG�WKH�GHILQLWLRQ�RI�D�V\VWHPLF�DSSURDFK�WR�WKH�RSWLPL]DWLRQ�RI�
XUEDQ�VXUIDFH�XVHV��7DEOH���FRQVLGHUV�WKH�LQWHJUDWLRQ�RI�WKH�ILYH�VXUIDFH�XVH�FOXVWHUV�GLVFXVVHG�
LQ�6HFWLRQ������
7DEOH�����&RQIOLFWV�DQG�SRWHQWLDO�LQWHJUDWLRQV�EHWZHHQ�GLIIHUHQW�VXUIDFH�XVHV��5RZV��PDLQ�XVHV��FROXPQV��
SRWHQWLDO�VHFRQGDU\�XVHV��

� Smart coats Green Water Urban 
agriculture 

Solar energy 
systems 

Smart coats� � �
0D\�EH�XVHG�LQ�
FRPELQDWLRQ�

�
,PSHUYLRXV�
VXUIDFHV�

�
8VH�RI�WKH�VDPH�

VXUIDFHV�

�
+LJKHU�UHIOHFWHG�

UDGLDWLRQ�

Green� �
8VH�RI�VDPH�
VXUIDFHV�

� �
,QFUHDVH�RI�
SHUPHDELOLW\�

�
&RPSDWLELOLW\�

�

�
5HVHDUFK��
RQ�JRLQJ�

Water� �
&RQIOLFWLQJ�
VROXWLRQV�

�
0LFURFOLPDWH�
UHJXODWLRQ�

�  
&RPSDWLELOLW\�

�

�
1RQ�FRQIOLFWLQJ�

VXUIDFHV�

Urban 
agriculture� �

8VH�RI�WKH�VDPH�
VXUIDFHV�

�
&RPSDWLELOLW\�

�

�
$TXDFXOWXUH�DQG�
DTXDSRQLFV�

� �
8VH�RI�39�DV�
VKDGLQJ�V\VWHP�

Solar energy 
systems� �

8VH�RI�WKH�VDPH�
VXUIDFHV�

�
5HVHDUFK��
RQ�JRLQJ�

�
1RQ�FRQIOLFWLQJ�

VXUIDFHV�

�
8VH�RI�WKH�VDPH�

VXUIDFHV�

�

�
7KH�DSSOLFDWLRQ�RI�VPDUW�FRDWV��PDLQO\�KLJKO\�UHIOHFWLYH�PDWHULDOV��LQFUHDVH�WKH�VHDOLQJ�RI�XUEDQ�
ODQG��WKHUHIRUH��LW�FRQIOLFWV�ZLWK�WKH�VXUIDFH�XVH�IRU�XUEDQ�DJULFXOWXUH�DQG�ZDWHU�V\VWHPV��ZKLFK�
UHTXLUH� WKH�SU HVHQFH� RI� SHUPHDEOH� VRLOV�� ,Q�D GGLWLRQ�� WKH� LQWHJUDWLRQ� RI�V PDUW� FRDWV� ZLWK�
JUHHQLQJ�RU�VRODU�HQHUJ\�V\VWHPV�LV�QRW�SRVVLEOH�RQ�WKH�VDPH�VXUIDFH��+RZHYHU��WKH�FRQIOLFW�
EHWZHHQ�WKH�VROXWLRQV�PD\�EH�DYRLGHG�ZKHQ�DSSOLHG�RQ�GLIIHUHQW�GRPDLQV��$V�DQ�H[DPSOH��
FRRO�DVSKDOW�DSSOLHG�RQ�JURXQG�VXUIDFHV�LV�FRPSDWLEOH�ZLWK�JUHHQLQJ�DW�WKH�EXLOGLQJ�HQYHORSH�
VFDOH��:KLOH� WKH� LQFUHDVHG� VRODU� UHIOHFWLRQ�GXH� WR� WKH�DSSOLFDWLRQ�RI� FRRO�PDWHULDOV�PD\�EH�
EHQHILFLDO�IRU�WKH�HQHUJ\�SURGXFWLRQ�RI�QHDUE\�DFWLYH�VRODU�V\VWHPV��/REDFFDUR�et al.���������
*UHHQ� VXUIDFHV� DUH� IXOO\� FRPSDWLEOH� ZLWK� ZDWHU� VROXWLRQV�� DV� WKH\� LPSO\� WKH� VDPH� KHDW�
PLWLJDWLRQ�SURFHVVHV��DQG�ZLWK�XUEDQ�DJULFXOWXUH��ZKLOH�WKH\�FRQIOLFW�ZLWK�VRODU�HQHUJ\�V\VWHPV��
+RZHYHU��UHFHQW�VWXGLHV�DUH�IRFXVLQJ�RQ�WKH�LQWHJUDWLRQ�RI�WKH�ODWWHU�WKURXJK�WKH�DSSOLFDWLRQ�RI�
SKRWRYROWDLF�V\VWHPV�RQ�JUHHQ�URRIV��&KHPLVDQD�DQG�/DPQDWRX���������DQG�WKH�FUHDWLRQ�RI�D�
PXOWLIXQFWLRQDO�V\VWHP�LQWHJUDWLQJ�EXLOGLQJ�JUHHQLQJ�DQG�39��3HQDUDQGD�0RUHQ�DQG�.RUMHQLF��
������� :DWHU� VXUIDFHV� DUH� FRPSDWLEOH� ZLWK� XUEDQ� DJULFXOWXUH�� DV� WKH\� FDQ� EH� XVHG� IRU�
DTXDFXOWXUH�RU�DTXDSRQLFV� �$O�.RGPDQ\���������DQG�ZLWK�JUHHQ�VROXWLRQV��2Q� WKH�FRQWUDU\��
WKH\�DUH�QRW�FRPSDWLEOH�ZLWK�VRODU�HQHUJ\�SURGXFWLRQ��+RZHYHU��ZDWHU� VROXWLRQV�DUH�PDLQO\�
DSSOLHG�DW�JURXQG�OHYHO��ZKHUH�WKH�VKDGRZ�FDVWHG�E\�EXLOGLQJV�DQG�WUHHV�UHGXFHV�FRQVLVWHQWO\�
WKH�DPRXQW�RI�VRODU�LUUDGLDWLRQ��PDNLQJ�WKHVH�VXUIDFHV�XQVXLWDEOH�IRU�WKH�LQVWDOODWLRQ�RI�VRODU�
DFWLYH�V\VWHPV��7KHUHIRUH��LQ�WKH�PDMRULW\�RI�FDVHV��WKHUH�LV�QR�GLUHFW�FRQIOLFW��8UEDQ�DJULFXOWXUH�
DQG�VRODU�HQHUJ\�V\VWHPV�DUH�FRQIOLFWLQJ��VLQFH�WKH\�ERWK�DLP�DW�XVLQJ�VXUIDFHV�ZLWK�JRRG�VRODU�
H[SRVXUH��$�UHFHQW�VWXG\�KDV�FRQGXFWHG�D�FRPSDULVRQ�EHWZHHQ�URRIWRS�IRRG�SURGXFWLRQ�DQG�
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HQHUJ\�JHQHUDWLRQ��KLJKOLJKWLQJ�WKH�EHQHILWV�DQG�FRVWV�SURGXFHG�E\�WKH�WZR�VROXWLRQV�DSSOLHG�
LQ�0HGLWHUUDQHDQ�FOLPDWHV��7KH�UHVXOWV�KDYH�VKRZQ�WKDW��XQGHU�WKH�PRGHOHG�FRQGLWLRQV��IRRG�
SURGXFWLRQ�LV�PRUH�EHQHILFLDO�WKDQ�HQHUJ\�SURGXFWLRQ�LQ�WHUPV�RI�ILQDQFLDO�UHWXUQ�DQG�ORFDO�MRE�
FUHDWLRQ��%HQLV�et al.���������,QWHJUDWLRQ�EHWZHHQ�VRODU�HQHUJ\�V\VWHPV�DQG�XUEDQ�DJULFXOWXUH�
PD\�EH�REWDLQHG�WKURXJK�WKH�DSSOLFDWLRQ�RI�VHPL�WUDQVSDUHQW�39�PRGXOHV�RQ�JUHHQKRXVHV�URRI�
�&RVVX�et al.���������
�
3. Methodology 
7KH�PHWKRGRORJ\�SURSRVHG�LQ�WKLV�VWXG\�LPSOLHV�VHTXHQWLDO�DQG�ORJLFDO�VWHSV�WR�DGGUHVV�ORFDO�
FOLPDWH� DQG�PRUSKRORJLFDO� DVSHFWV� IRU� WKH� XUEDQ� VXUIDFH� XVH� RSWLPL]DWLRQ� LQ� FRQVROLGDWHG�
XUEDQ�DUHDV���

�
)LJXUH����:RUNIORZ�RI�WKH�SUHVHQWHG�PHWKRGRORJ\��

3.1 Morphological and climate characterization of the area 
7KH�PHWKRGRORJ\��VFKHPDWL]HG�LQ�)LJXUH����VWDUWV�ZLWK�WKH�DQDO\VLV�RI�WKH�VHOHFWHG�DUHD��7KH�
PRUSKRORJ\��WKH�IXQFWLRQ�DQG�PDWHULDOV�RI�WKH�XUEDQ�VXUIDFHV�DUH�H[DPLQHG�ZLWK�WZR�REMHFWLYHV��
�L�� RXWOLQH� WKH� PDLQ� IHDWXUHV� RI�W KH� GLVWULFW�� DQG� �LL�� FROOHFW� UHOHYDQW� LQSXW� GDWD� IRU� WKH�
HQYLURQPHQWDO�PRGHOV��,Q�WKLV�VWDJH��WKH�DUHD�LV�DOVR�FKDUDFWHUL]HG�E\�WKH�LQGLYLGXDWLRQ�RI�LWV�
UHOHYDQW�SUREOHPDWLFV� �H�J��SUHVHQFH�RI�DUHDV�SURQH� WR�IORRGLQJ��HWF���DQG�SRVLWLYH� IHDWXUHV�
�H�J�� JUHHQ� DUHDV� WR� EH� SUHVHUYHG��� ,Q�SDU DOOHO�� WKH� ORFDO� ZHDWKHU� LV� DQDO\]HG� WR� FOHDUO\�
XQGHUVWDQG� WKH�O RFDO� FRQGLWLRQV� DQG� WR�GHW HUPLQH� WUXO\� UHVSRQVLYH� SDVVLYH� DQG� DFWLYH�
ELRFOLPDWLF�VWUDWHJLHV��/REDFFDUR�et al.���������6XFFHVVLYHO\��VHWV�RI�HQYLURQPHQWDO�DQDO\VHV�
DUH� FRQGXFWHG� RQ� WKH� WKUHH� GLPHQVLRQDO� PRGHO� RI�WKH� GLVWULFW� WR�� �L�� FKDUDFWHUL]H� WKH� ORFDO�
FRQGLWLRQV�DQG� �LL�� WHVW� UHVSRQVLYH� VROXWLRQV��GHSHQGLQJ�RQ� WKH� UHVLOLHQF\�DQG� VXVWDLQDELOLW\�
REMHFWLYHV�VHW�IRU�WKH�DUHD��7KLV�VWHS�LQFOXGHV��
��� 6RODU�SRWHQWLDO�DQDO\VHV��DLPHG�DW�LGHQWLI\�WKH�PRVW�LUUDGLDWHG�DUHDV�DQG�WKH�VXUIDFHV�PRVW�

DIIHFWHG�E\�RYHUVKDGRZLQJ��
��� 0LFURFOLPDWH� DQDO\VHV�� IRFXVHG� RQ� WKH� GHILQLWLRQ� RI� WKH� ORFDO� FOLPDWH� FRQGLWLRQV�� WKH�

LGHQWLILFDWLRQ�RI� WKH�PDLQ�SUREOHPDWLFV�RI� WKH�DUHD��DQG�WKH �YHULILFDWLRQ�RI�WKH � LPSDFW�RI�
VSHFLILF�PRGLILFDWLRQV�LQ�WKH�XUEDQ�VXUIDFHV�XVH��

��� 8UEDQ�DLUIORZ�DQDO\VHV��WR�HYDOXDWH�WKH�QDWXUDO�YHQWLODWLRQ�LQ�WKH�GLVWULFW��
,Q�WKH�ILQDO�VWHS��WKH�SK\VLFDO�DQG�PRUSKRORJLFDO�SDUDPHWHUV�REWDLQHG�E\�WKH�DQDO\VLV�SURFHVV�
DUH�XVHG�DV�JXLGHOLQHV�WR�GHILQH�WKH�RSWLPDO�XVDJH�RI�HDFK�VXUIDFH�LQ�WKH�GLVWULFW��2QH�RI�WKH�
VWUHQJWK�RI�WKH�PHWKRGRORJ\�LV�LWV�UHSOLFDELOLW\�ZRUOGZLGH��+HQFH��VLQFH�LW�LV�EDVHG�RQ�WKH�WKUHH�
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GLPHQVLRQDO� PRGHO� RI� WKH� DQDO\]HG� XUEDQ� GLVWULFW� DQG� RQ� WKH�O RFDO� ZHDWKHU� GDWD�� WKH�
PHWKRGRORJ\�PD\�EH�UHSURGXFHG�LQ�HYHU\�PRUSKRORJLFDO�DQG�FOLPDWH�FRQGLWLRQ��

3.2 Tools and indexes for environmental analyses 
6HYHUDO� WRROV�PD\�EH�XVHG�DV�VXSSRUW�GXULQJ�WKH�DQDO\VLV�SURFHVV�� ,Q�WKLV�VWXG\�� WKH�WKUHH�
GLPHQVLRQDO�PRGHO�RI�WKH�GLVWULFW�ZDV�FUHDWHG�XVLQJ� WKH�:LQGRZV��EDVHG�185%6�PRGHOHU�
Rhinoceros��0F1HHO�5REHUW�DQG�$VVRFLDWHV���������7KH�VRODU�VLPXODWLRQV�WR�HYDOXDWH�WKH�VRODU�
SRWHQWLDO� RI� WKH�XUEDQ�VXUIDFHV�ZHUH� UXQ�XVLQJ� WKH�VRODU�G\QDPLF� VLPXODWLRQ� WRRO�DIVA-for-
Rhino, D� YDOLGDWHG�Radiance�Daysim�EDVHG� VRIWZDUH� �0F1HLO� DQG�/HH������� �� )LQDOO\�� WKH�
QXPHULFDO�PRGHO�ENVI-met��YHUVLRQ������KDV�EHHQ�XVHG�WR�DQDO\]H�WKH�PLFURFOLPDWH�FRQGLWLRQV�
LQ�WKH�GLVWULFW�LQ�WKH�GLIIHUHQW�VFHQDULRV� ENVI-met�LV�D��'�SURJQRVWLF�PLFURFOLPDWH�PRGHO�WKDW�
VLPXODWH�WKH�VXUIDFH±YHJHWDWLRQ±DWPRVSKHUH�LQWHUDFWLRQV�LQ�XUEDQ�FRPSOH[�HQYLURQPHQWV�ZLWK�
VSDWLDO�UHVROXWLRQ�RI�����WR����P�DQG�WHPSRUDO�UHVROXWLRQ�RI���WR����V��%UXVH�DQG�)OHHU���������
7KH�DQDO\VHV�KDYH�EHHQ�FRQGXFWHG� IRU� WKH��� WK�-XO\�������VHOHFWHG�DV� UHSUHVHQWDWLYH�RI�D�
W\SLFDO�KRW�VXPPHU�GD\��)LQDOO\��WKH�KXPDQ�FRPIRUW�DW�SHGHVWULDQ�OHYHO�LQ�WKH�GLVWULFW�KDV�EHHQ�
HYDOXDWHG�XVLQJ�WKH�3K\VLRORJLFDO�(TXLYDOHQW�7HPSHUDWXUH��3(7���D�WKHUPDO�LQGH[�GHYHORSHG�
E\�+|SSH�WR�DVVHVV�WKH�WKHUPDO�FRPIRUW�LQ�RXWGRRU�HQYLURQPHQWV��+|SSH��������0DW]DUDNLV��
0D\HU� DQG� ,]LRPRQ�� ������� 7KH� YDOXH� RI� 3(7� LGHQWLILHV� WKH� WKHUPDO� SHUFHSWLRQ� E\� KXPDQ�
EHLQJV� DQG� WKH� FRUUHODWHG� JUDGH� RI�SK\ VLRORJLFDO� VWUHVV�� WKH�U DQJH� IURP� ���&� WR���� &�
FRUUHVSRQGV�WR�³FRPIRUW´��DERYH�����&�WR�³KRW´��3(7�YDOXHV�DERYH����&�GHVFULEH�D�³YHU\�KRW´�
WKHUPDO�SHUFHSWLRQ�UHODWHG�WR�H[WUHPH�KHDW�VWUHVV�FRQGLWLRQV��0DW]DUDNLV��0D\HU�DQG�,]LRPRQ��
�������

3.3 Case study area 
7KH�SURSRVHG�PHWKRGRORJ\� LV� WHVWHG� IRU� WKH�XUEDQ�VXUIDFHV�XVH�RSWLPL]DWLRQ� LQ�DQ�H[LVWLQJ�
UHVLGHQWLDO�GLVWULFW�LQ�WKH�FLW\�RI�%RO]DQR���
%RO]DQR��870������
������1�������
������(��LV�ORFDWHG�LQ�WKH�QRUWK�HDVW�RI�,WDO\��DW�D�KHLJKW�RI�
����P�DERYH� VHD� OHYHO�� 7KH� FLW\� LV� VLWXDWHG� LQ� WKH� FHQWHU� RI� VRXWK�HDVWHUQ�$OSV� LQ�D�EDVLQ�
VXUURXQGHG�E\�IRXU�PRXQWDLQ�UDQJHV��ZKRVH�VLJQLILFDQW�KHLJKW�LPSHGHV�EDODQFLQJ�FXUUHQWV�DQG�
PRLVWXUH��$V�D�FRQVHTXHQFH��WKH�FOLPDWH�LQ�%RO]DQR�LV�FDWHJRUL]HG�DV�PRLVW�FRQWLQHQWDO��³'IE´��
DFFRUGLQJ� WR� WKH�.|SSHQ�*HLJHU�FODVVLILFDWLRQ� �.RWWHN�et al.���������DQG� LV�FKDUDFWHUL]HG�E\�
VWURQJ�VHDVRQDO�IOXFWXDWLRQV��'XH�WR�LWV�ORFDWLRQ�DQG�FOLPDWH�FKDUDFWHULVWLFV��%RO]DQR�LV�RIWHQ�
DIIHFWHG�E\�KLJK�WHPSHUDWXUH�DQG�KHDW�ZDYHV�GXULQJ�VXPPHU��3DSDWKRPD�.|KOH�et al.���������
ZKHQ�LW�LV�UDQNHG�RIWHQ�DPRQJ�WKH�KRWWHVW�,WDOLDQ�FLWLHV��,Q�VXPPHU��DLU�WHPSHUDWXUHV��7DLU��RIWHQ�
H[FHHG�����&��ZLWK�PD[LPXP�SHDNV�XS�WR�����&��)XUWKHUPRUH��D�VLJQLILFDQW� LQFUHDVH�LQ� WKH�
QXPEHU�RI�WURSLFDO�QLJKWV��L�H��QLJKWV�ZLWK�D�PLQLPXP�WHPSHUDWXUH�HTXDO�RU�KLJKHU�WKDQ�����&��
KDV�EHHQ�REVHUYHG� LQ� UHFHQW�\HDUV��8QWLO� ����� WKH� WURSLFDO�QLJKWV�ZKHUH� OHVV� WKDQ� ILYH�SHU�
VXPPHU��ZKLOH�LQ������KDYH�UHDFKHG�WKH�QXPEHU�RI�����3DSDWKRPD�.|KOH�et al.���������7KH�
KLVWRULFDO�PHWHRURORJLFDO�GDWD�VHULHV�VKRZ�DQ�LQFUHDVH�LQ�WKH�PHDQ�DQQXDO�7DLU�RI�PRUH�WKDQ���
�&�LQ�WKH�ODVW����\HDUV��/REDFFDUR�et al.���������,Q�WKLV�VFHQDULR��WKH�FLW\�RI�%RO]DQR�UHSUHVHQWV�
DQ�LQWHUHVWLQJ�FDVH�VWXG\�IRU�LWV�ORFDWLRQ��LWV�FOLPDWH�IHDWXUHV��DV�ZHOO�DV�WKH�QHHG�WR�PLWLJDWH�
VXPPHU�FRQGLWLRQV��
7KH�GLVWULFW�VHOHFWHG�LV�RQH�RI�WKH�ILYH�DUHDV�LQ�%RO]DQR�WDNLQJ�SDUW�WR�WKH�6PDUW�&LWLHV�(XURSHDQ�
SURMHFW� 6,1)21,$� (Smart Initiative of cities Fully cOmmitted to iNvest In Advanced large-
scaled energy solutions�� �6,1)21,$���������DQG� LW� LQFOXGHV� WZR�VRFLDO� KRXVLQJ�EORFNV� �L�H��
EXLOGLQJV�6��DQG�6�� LQ�)LJXUH����DQG� WKH�QHDUE\�EXLOGLQJV��7KH�PRUSKRORJ\�RI�WKH�DUHD� LV�
FKDUDFWHUL]HG�E\�WKH�SUHVHQFH�RI�ILYH�XUEDQ�FDQ\RQV��Via Milano DQG�Via Cagliari IURP�QRUWK�
WR�VRXWK��Via Brescia��Garden��DQG�Via Palermo�IURP�ZHVW�WR�HDVW��)LJXUH�����7KH�ODWWHU�LV�RQH�
RI�WKH�PDLQ�URDGV�FRQQHFWLQJ�WKH�HDVWHUQ�DQG�VRXWKHUQ�DUHDV�RI�%RO]DQR��ZKLOH�Via Milano DQG�
Via Cagliari DUH�VHFRQGDU\�URDGV��Via Brescia LV�PDLQO\�XVHG�E\�WKH�UHVLGHQWV�WR�DFFHVV�WKH�
XQGHUJURXQG�SDUNLQJ�ORWV��DQG�SUHVHQW�D�JUHHQ�DUHD�ZLWK�WUHHV�UXQQLQJ�DORQJVLGH��Garden LV�
WKH�FHQWUDO�SXEOLF�DUHD�EHWZHHQ�EXLOGLQJV�6��DQG�6��DQG�LW�LV�FKDUDFWHUL]HG�E\�JUDVV�VXUIDFHV�
DQG�YHJHWDWLRQ�RI�GLIIHUHQW�VSHFLHV�DQG�GLPHQVLRQV��,Q�WKH�IU DPHZRUN�RI�6,1)21,$�SURMHFW��
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ZKROH�EXLOGLQJ� UHIXUELVKPHQW� DQG� WHFKQRORJLFDO� LQWHUYHQWLRQV� KDYH� EHHQ� XQGHUWDNHQ�� 7KLV�
ZRUN�DLPV�WR�H[SDQG�WKH�HYDOXDWLRQ�RI�6,1)21,$¶V�LPSDFW�DW�WKH�ZKROH�GLVWULFW�E\�FRQVLGHULQJ�
WKH�XUEDQ�VXUIDFHV�LQ�D�V\VWHPLF�DSSURDFK��

)LJXUH����D��7RS�YLHZ�RI�WKH�FDVH�VWXG\�GLVWULFW��+LJKOLJKWHG�LQ�UHG�WKH�WZR�6,1)21,$�EXLOGLQJ�EORFNV�
�VRXUFH��*RRJOH�(DUWK���E��$HULDO�YLHZ��

3.3.1. Scenarios of urban surface use 
,Q�WKLV�VWXG\��ILYH�GLIIHUHQW�VFHQDULRV�RI�XUEDQ�VXUIDFH�XVH�KDYH�EHHQ�VLPXODWHG��7DEOH�����,Q�
WKH�Baseline�VFHQDULR��WKH�PRUSKRORJLFDO�FKDUDFWHULVWLFV�DQG�WKH�DOEHGR�RI�WKH�XUEDQ�VXUIDFHV�
ZHUH�PDLQWDLQHG�XQYDULHG�IURP�WKH�DFWXDO�VLWXDWLRQ�LQ�RUGHU�WR�FKDUDFWHUL]H�WKH�PLFURFOLPDWH�
DQG� HQYLURQPHQWDO� IHDWXUHV� RI�WK H� GLVWULFW�� 6XFFHVVLYHO\�� WKUHH� QHZ� VFHQDULRV� KDYH� EHHQ�
PRGHOHG�WR�DGGUHVV�WKH�PDLQ�QHHGV�RI�WKH�DUHD��HDFK�FRQVLGHULQJ�D�VLQJOH�XVH�RI�WKH�XUEDQ�
VXUIDFHV��,Q�WKH�Cool�VFHQDULR��PDWHULDOV�ZLWK�KLJKHU�DOEHGR�KDYH�EHHQ�DSSOLHG�RQ�URDGV�DQG�
SHGHVWULDQ�SDYLQJ��DW�WKH�JURXQG�OHYHO��DQG�RQ�WKH�URRI�VXUIDFHV��DW�WKH�EXLOGLQJ�HQYHORSH�VFDOH�
�0DOHNL� DQG�0 DKGDYL�� ������� 7KH� Greenification� VFHQDULR� LPSOLHV� WKH�P RGLILFDWLRQ� RI�WKH �
EXLOGLQJ�HQYHORSHV��ZLWK�WKH�DSSOLFDWLRQ�RI�YHUWLFDO�DQG�KRUL]RQWDO�JUHHQLQJ�V\VWHPV��-lQLFNH�
et al.���������:KLOH�LQ�WKH�BIPV�VFHQDULR��WKH�HIIHFW�RI�VRODU�DFWLYH�V\VWHPV�DSSOLHG�RQ�IDoDGHV�
DQG�URRI�VXUIDFHV�ZLWK�VXLWDEOH�VRODU�SRWHQWLDO�KDV�EHHQ�LQYHVWLJDWHG��7KH�UHVXOWV�REWDLQHG�IURP�
WKH�Baseline�VFHQDULR�ZHUH�XVHG�DV�UHIHUHQFH�YDOXHV�IRU�FRPSDULVRQ�ZLWK�WKH�RWKHUV��)LQDOO\��
EDVHG�RQ�WKH�RXWFRPHV�RI�WKH�SUHYLRXV�VFHQDULRV��D�ILQDO�FRQILJXUDWLRQ�RI�WKH�GLVWULFW�KDV�EHHQ�
RXWOLQHG�� ,Q� WKLV� Integrated� VFHQDULR�� WKH�V \VWHPLF� DSSOLFDWLRQ� DQG�L QWHJUDWLRQ� RI� VHYHUDO�
VROXWLRQV�KDV�EHHQ�DGGUHVVHG�WR�GHPRQVWUDWH�WKH�SRWHQWLDOLWLHV�RI�D�KROLVWLF�DSSURDFK�WR�WKH�
XUEDQ�VXUIDFH�XVH�RSWLPL]DWLRQ��
7DEOH����&KDUDFWHULVWLFV�RI�WKH�VFHQDULRV�RI�XUEDQ�VXUIDFH�XVH�VLPXODWHG�LQ�WKH�VWXG\��

Scenario Surface Solutions 

Baseline 
5RDGV�
3XEOLF�DUHDV�
%XLOGLQJV�

��
��
��

Cool 
5RDGV�
3XEOLF�DUHDV�
%XLOGLQJV�

&RRO�JUH\�DVSKDOW�ZLWK�DOEHGR�������
&RRO�SDYHPHQW�ZLWK�DOEHGR������
&RRO�SDLQW�ZLWK�DOEHGR������RQ�WKH�URRI��

Greenification 
5RDGV�
3XEOLF�DUHDV�
%XLOGLQJV�

��
��
)DoDGHV��YHUWLFDO�JUHHQLQJ�V\VWHPV��
5RRI��KRUL]RQWDO�JUHHQLQJ�V\VWHP�ZLWK�JUDVV�

BIPV 
5RDGV�
3XEOLF�DUHDV�
%XLOGLQJV�

��
��
)DoDGHV��%,39�RQ�VXUIDFHV�ZLWK�VXLWDEOH�VRODU�SRWHQWLDO��
5RRI��39�SDQHOV�

Integrated 
5RDGV�
�
3XEOLF�DUHDV�
%XLOGLQJV�

&RRO�JUH\�DVSKDOW�ZLWK�DOEHGR�RI������RQ�WKH�PDLQ�URDGV��L�H��Via 
Palermo��Via Milano�DQG�Via Cagliari���
,QFUHDVH�RI�JUHHQ�DUHDV�RI�����
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)DoDGHV�� YHUWLFDO� JUHHQLQJ� V\VWHPV� RQ� �L�� VXUIDFHV� H[SRVHG� DW�
VRXWK���LL�� IDoDGHV�DORQJ�WKH�URDGV�ZLWK�KLJKHU�7DLU��%,39�RQ�WKH�
VXUIDFHV�ZLWK�VXLWDEOH�VRODU�SRWHQWLDO��
5RRI��39�SDQHOV�RQ�WKH�PRVW�LUUDGLDWHG�VXUIDFHV��FRRO�SDLQW�ZLWK�
DOEHGR������RQ�WKH�UHPDLQLQJ�DUHDV��

�
4. Results 
,Q�WKLV�VHFWLRQ��WKH�UHOHYDQW�UHVXOWV�UHODWHG�WR�WKH�ILYH�VLPXODWHG�VFHQDULRV�DUH�GLVFXVVHG�DORQJ�
ZLWK�WKH�VLJQLILFDQFH�RI�DGGUHVVLQJ�WKH�XVH�RI�XUEDQ�VXUIDFHV�WKURXJK�D�V\VWHPLF�DQG�KROLVWLF�
DSSURDFK���

4.1 Microclimate conditions in the district 
7KH�PLFURFOLPDWH�DQDO\VLV�RI�WKH�Baseline�VFHQDULR�KDV�EHHQ�IRFXVHG�RQ�WKH�HYDOXDWLRQ�RI�WKH��
PDLQ�FOLPDWH�SDUDPHWHUV��$LU� WHPSHUDWXUH� �7DLU��)LJXUH��D���VXUIDFH� WHPSHUDWXUH� �7V���PHDQ�
UDGLDQW�WHPSHUDWXUH��7PUW��)LJXUH��E���JOREDO�VKRUWZDYH�VRODU�UDGLDWLRQ��,UU6:���DQG�ZLQG�VSHHG�
�:V��)LJXUH��F��KDYH�EHHQ�DVVHVVHG�LQ�VHOHFWHG�SRLQWV�IRU�HDFK�XUEDQ�FDQ\RQ��)LQDOO\��VRODU�
DQDO\VHV��)LJXUH��G��OHG�WR�WKH�LGHQWLILFDWLRQ�RI�WKH�PRVW�LUUDGLDWHG�EXLOGLQJ�HQYHORSH�VXUIDFHV�
SRWHQWLDOO\�VXLWDEOH�IRU�WKH�LQVWDOODWLRQ�RI�VRODU�DFWLYH�V\VWHPV���

�
)LJXUH� ���Baseline� 6FHQDULR�� D�� $LU� WHPSHUDWXUH�� E��0HDQ� UDGLDQW� WHPSHUDWXUH�� F��:LQG� VSHHG� DQG�
GLUHFWLRQ�YHFWRUV��G��$YHUDJH�DQQXDO�JOREDO�VRODU�UDGLDWLRQ��

7KH�UHVXOWV�VKRZ�WKDW�WKH�PDLQ�SUREOHP�WR�EH�DGGUHVVHG�LQ�WKH�DUHD�LV�VXPPHU�RYHUKHDWLQJ��
ZKLFK�LV�H[DFHUEDWHG�E\�WKH�IUHTXHQW�KHDW�ZDYHV��DV�GLVFXVVHG�LQ�6HFWLRQ������,Q�WKH�DQDO\]HG�
GD\��L�H����WK�-XO\��������WKH�SHDN�RI�WKH�WKHUPDO�VWUHVV�LV�DFKLHYHG�DW��������7KH�KRW�VSRWV��L�H��
DUHDV�ZLWK�KLJK�OHYHO�RI�WKHUPDO�VWUHVV��DUH�ORFDOL]HG�LQ�Via Palermo�DQG�Via Cagliari��ZKHUH�
7DLU�UHDFKHV�������&�DQG�������&�UHVSHFWLYHO\��7DEOH�����,Q�ERWK�WKH�XUEDQ�FDQ\RQV��WKH�7PUW�LV�
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KLJKHU� WKDQ�����&�DQG� WKH�3(7�KLJKHU� WKDQ�����&��FRUUHVSRQGLQJ� WR�D�KLJK� OHYHO�RI�KXPDQ�
WKHUPDO�VWUHVV��7KH�ZLQG� IORZ�SDWWHUQ�DURXQG�EXLOGLQJV� �)LJXUH��F��HQVXUH�FRPIRUWDEOH�DQG�
VDIH�ZLQG�FRQGLWLRQV�IRU�SHGHVWULDQV��%ORFNHQ�DQG�&DUPHOLHW���������
7DEOH����0LFURFOLPDWLF�FKDUDFWHULVWLFV�RI�VLJQLILFDQW�VSRWV�LQ�WKH�XUEDQ�FDQ\RQV��

Urban 
canyon H/W Ground 

material 
Tair 
>�&@�

Ws 
>P�V@�

Ts 
>�&@�

Tmrt
>�&@�

IrrSW 
>:�P�@

PET 
>�&@�

Via Palermo ����� $VSKDOW� ������ ����� ������ ������ ���� ������
Garden ����� /RDP\� ������ ����� ������ ������ ������ ������
Via Brescia ����� $VSKDOW� ������ ����� ������ ������ ������ ������
Via Milano ����� $VSKDOW� ������ ����� ������ ������ ������ ������
Via Cagliari ����� $VSKDOW� ������ ����� ������ ������ ������ ������

4.2 Effects of the simulated scenarios 
7R� LPSURYH� WKH�PLFURFOLPDWH�RI� WKH�GLVWULFW�� WZR�VFHQDULRV�KDYH�EHHQ�GHILQHG�EDVHG�RQ� WKH�
PRVW� GLIIXVHG� PLWLJDWLRQ� WHFKQRORJLHV� �L�H�� FRRO� PDWHULDOV� DQG� JUHHQ� VROXWLRQV��� $� IXUWKHU�
VFHQDULR�KDV�IRFXVHG�RQ�WKH�GLVWULFW�VHOI�UHOLDQFH�RQ�HQHUJ\�E\�FRQVLGHULQJ�WKH�PD[LPL]DWLRQ�
RI� WKH� XUEDQ� VXUIDFHV¶� SRWHQWLDO� HQHUJ\� SURGXFWLRQ�� )LJXUH� �D� VKRZV� WKH� DLU� WHPSHUDWXUH�
GLIIHUHQFH� EHWZHHQ� WKH� EDVHOLQH� DQG� WKH�Cool� VFHQDULR�� 7KH� FRROLQJ� HIIHFW� RI� WKH� DOEHGR�
LQFUHDVH� LV� YLVLEOH� PRVWO\� DW�WKH�F HQWHU� RI�Via PalermR��Via Cagliari� DQG�Via Milano�� 7KH�
PD[LPXP�FRROLQJ�HIIHFW�RI������&�GLVVLSDWHV�E\�UHDFKLQJ�WKH�OLPLWV�RI�WKH�URDGV�DQG�WKH�FHQWUDO�
DUHDV� RI� WKH� GLVWULFW�� 7KH� LQFUHPHQW� RI� WKH� JURXQG� VXUIDFHV¶� VRODU� UHIOHFWLYLW\� SURGXFHV� DQ�
DYHUDJH�GHFUHDVH�RI�VXUIDFH�WHPSHUDWXUH�E\�DURXQG������&��EXW�FDXVHV�DW�WKH�VDPH�WLPH�DQ�
LQFUHDVH�RI�7PUW��ZKLFK�SURGXFHV�D� FRQVHTXHQW�ZRUVHQLQJ�RI� WKHUPDO� FRPIRUW� FRQGLWLRQV� DW�
SHGHVWULDQ�OHYHO��7KLV�LV�GHPRQVWUDWHG�E\�DQ�DYHUDJH�LQFUHDVH�RI�3(7�E\������&��5HJDUGLQJ�
WKH�Greenification�VFHQDULR��WKH�YHUWLFDO�JUHHQ�IDoDGHV�DQG�YHJHWDWHG�URRI�GRHV�QRW�SURGXFH�D�
VLJQLILFDQW�FRROLQJ�HIIHFW�LQ�Via Palermo�DQG�Via Milano�KRW�VSRWV��ZKLOH�7DLU�LV�UHGXFHG�DW�WKH�
FHQWHU�RI�Via Brescia�DQG�Garden�E\�XS�WR����&��,Q�Via Palermo��WKH�DLU�WHPSHUDWXUH�LV�VOLJKWO\�
LQFUHDVHG��L�H��ǻ7DLU� ��������&��GXH�WR�WKH�UHGXFWLRQ�RI�ZLQG�VSHHG�FDXVHG�E\�WKH�SUHVHQFH�
RI�YHJHWDWLRQ�DW�ERWK�VLGHV�RI�WKH�XUEDQ�FDQ\RQ��+RZHYHU��FRQVLGHULQJ�WKH�RYHUDOO�HIIHFWV�LQ�WKH�
GLVWULFW��WKLV�VFHQDULR�OHDGV�WR�D�VLJQLILFDQW�LPSURYHPHQW�RI�WKHUPDO�FRPIRUW��UHGXFLQJ�3(7�E\�
DURXQG� ���� �&�� )LQDOO\�� WKH�BIPV� VFHQDULR� GRHV� QRW�SU RGXFH� UHOHYDQW� PRGLILFDWLRQV� LQ� WKH�
PLFURFOLPDWH�FRQGLWLRQV�RI�WKH�GLVWULFW��LQ�WKLV�VFHQDULR��3(7�LV�VOLJKWO\�UHGXFHG�E\�DERXW������&���

�
)LJXUH����&RPSDULVRQ�EHWZHHQ�Baseline�DQG�VLPXODWHG�VFHQDULRV� ��$EVROXWH�7DLU� GLIIHUHQFH��D��Cool�
VFHQDULR��E��Greenification�VFHQDULR��

4.3 Final scenario of urban surface use optimization 
7KH�ILQDO�FRQILJXUDWLRQ�RI�WKH�GLVWULFW��L�H��Integrated�VFHQDULR��KDV�EHHQ�RXWOLQHG�EDVHG�RQ�WKH�
UHVXOW�RI�WKH�Baseline�VFHQDULR��6HFWLRQ������DQG�RI�WKH�VLPXODWHG�VFHQDULRV��6HFWLRQ�������7KH�
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XUEDQ�VXUIDFH�XVH�KDV�EHHQ�GHILQHG�ZLWK�D�V\VWHPLF�DSSURDFK��7KH�REMHFWLYH�VHW�KDV�EHHQ�
GRXEOH�� �L�� WR� LPSURYH� WKH� PLFURFOLPDWH� FRQGLWLRQV� E\� FRPELQLQJ� VRPH� RI�WKH�P LWLJDWLRQ�
VWUDWHJLHV�SUHYLRXVO\�DQDO\]HG�DQG�WKH�LQFUHPHQW�RI�YHJHWDWHG�DUHDV��DQG��LL��WR�LQFUHDVH�WKH�
HQHUJ\� VHOI�UHOLDQFH� RI� WKH� GLVWULFW� E\� WDNLQJ� DGYDQWDJH� RI�WKH�V XUIDFHV� ZLWK� D�JR RG� VRODU�
H[SRVXUH��)LJXUH��D���,Q�WHUPV�RI�PLFURFOLPDWH�FRQGLWLRQV��WKH�DLU�WHPSHUDWXUH�LV�UHGXFHG�LQ�DOO�
WKH�KRW�VSRWV� �)LJXUH��E���)XUWKHUPRUH�� WKH�FRPELQDWLRQ�RI� LQFUHDVHG�UHODWLYH�KXPLGLW\��DQG�
GHFUHDVHG�VXUIDFH�DQG�PHDQ�UDGLDQW�WHPSHUDWXUH��SURGXFHV�D�UHGXFWLRQ�RI�3(7�LQ�DOO�WKH�XUEDQ�
FDQ\RQV��7DEOH�����7KH�PRUH�VLJQLILFDQW�LPSURYHPHQWV�LQ�WHUP�RI�RXWGRRU�WKHUPDO�FRPIRUW�DUH�
UHJLVWHUHG�LQ�Via Palermo��ǻ3(7� ��������&���Via Milano��ǻ3(7� ��������&���DQG�Via Cagliari�
�ǻ3(7� � �� ���� �&���ZKLFK� UHVXOWHG� WR�EH�WKH�F DQ\RQV�ZLWK� WKH�KLJKHU� WKHUPDO� VWUHVV� LQ� WKH�
Baseline� VFHQDULR�� )LQDOO\�� LQ� WKH� Integrated� VFHQDULR�� WKH� LQVWDOODWLRQ� RI� VRODU� V\VWHPV� RQ�
EXLOGLQJ�HQYHORSH�VXUIDFHV�ZLWK�VXLWDEOH�VRODU� LUUDGLDWLRQ��L�H��,UU6:�ш�����N:K�P���KDV�EHHQ�
FRQVLGHUHG�� 7KH� VXP�RI�WKH�V XLWDEOH� DUHDV� RQ� IDoDGHV� DQG� URRIV� FRYHUV� ����� �P���ZLWK� D�
FRUUHVSRQGLQJ�DQQXDO�VRODU�SRWHQWLDO�RI�������0:K�D��

�
)LJXUH����D��)LQDO�FRQILJXUDWLRQ�RI�WKH�GLVWULFW��E��&RPSDULVRQ�EHWZHHQ�Baseline�DQG�Integrated�VFHQDULR�
��$EVROXWH�7DLU�GLIIHUHQFH��

7DEOH����$EVROXWH�GLIIHUHQFH�RI�WKH�PDLQ�PLFURFOLPDWLF�SDUDPHWHUV�DW���P�D�J�O��LQ�WKH�Integrated�VFHQDULR�
FRPSDUHG�WR�WKH�Baseline�VFHQDULR��

Urban 
canyon 

ǻ7air 
>�&@�

ǻ5+ 
>�@�

ǻ:s 
>P�V@�

ǻ7s 
>�&@�

ǻ7mrt 
>�&@�

ǻ,UUSW 
>:�P�@ 

ǻ3(7 
>�&@�

Via Palermo -0.05� 0.56� 0.06 -0.65� -1.35� 0.23� -1.40�
Garden  -0.10� 0.70� -0.04 -0.14� -1.40� 0.78� -0.70�
Via Brescia -0.13� 1.99� -0.21 -1.18� -1.15� -5.12� 0.00�
Via Milano -0.33� 0.86� 0.42 -3.58� -0.78� -2.73� -2.60�
Via Cagliari -0.40� 0.83� 0.01 0.78� -0.94� 1.26� -0.80�

�
5. Conclusions 
7KH�PDLQ�SXUSRVH�RI� WKH�VWXG\�ZDV� WR�GHYHORS�DQG� WHVW�D�V\VWHPLF�DSSURDFK�DLPHG�DW�WKH�
RSWLPL]DWLRQ�RI�WKH�XUEDQ�VXUIDFHV�XVH�LQ�FRQVROLGDWHG�XUEDQ�DUHDV��7KH�SUHOLPLQDU\�GLVFXVVLRQ�
RQ� WKH�PDLQ� XVHV�� WKHLU� FRQIOLFWV� DQG�SRWHQWLDOLWLHV� IRU� LQWHJUDWLRQ�� KLJKOLJKWHG� WKH� ODFN� RI�D�
V\VWHPLF�DSSURDFK�IRU�WKH�RSWLPL]DWLRQ�RI�XUEDQ�VXUIDFHV��,Q�WKLV�VFHQDULR��D�PHWKRGRORJ\�LV�
SURSRVHG�WR�V\VWHPDWL]H�WKH�UHVXOWV�RI�PRUSKRORJLFDO��FOLPDWH��DQG�HQYLURQPHQWDO�DQDO\VHV��,Q�
WKH�ILUVW�VWHS��WKH�DQDO\VLV�OHG�WR�WKH�LGHQWLILFDWLRQ�RI�WKH�PDLQ�QHJDWLYH�DQG�SRVLWLYH�IHDWXUHV�RI�
WKH�GLVWULFW��6XFFHVVLYHO\��WKH�VROXWLRQV�WR�EH�D SSOLHG�KDYH�EHHQ�GHILQHG�EDVHG�RQ�WKH�PDLQ�
UHVLOLHQF\�DQG�VXVWDLQDELOLW\�REMHFWLYHV�VHW�IRU�WKH�DUHD��2SWLPDO�XVHV�RI�VXUIDFHV�KDYH�EHHQ�
LGHQWLILHG� LQ� WHUPV� RI� �L�� RXWGRRU� PLFURFOLPDWH� DQG� WKHUPDO� FRPIRUW�� DQG� �LL�� VRODU� DFWLYH�
VWUDWHJLHV��7KH�ILQDO�FRQILJXUDWLRQ��LQ�ZKLFK�VHYHUDO�VROXWLRQV�KDYH�EHHQ�V\VWHPDWLFDOO\�DSSOLHG�
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DQG�LQWHJUDWHG��GHPRQVWUDWH�WKH�SRWHQWLDOLWLHV�RI�D�KROLVWLF�DSSURDFK�WR�WKH�XUEDQ�VXUIDFH�XVH�
RSWLPL]DWLRQ��7KH�WKHUPDO�VWUHVV�LQ�WKH�GLVWULFW�LV�UHGXFHG��ZLWK�3(7�YDOXHV�XS�WR������&�ORZHU�
WKDQ�LQ�WKH�Baseline�VFHQDULR��DQG�WKH�SRWHQWLDOLWLHV�RI�WKH�PRVW�LUUDGLDWHG�VXUIDFHV�KDYH�EHHQ�
H[SORLWHG�E\� LQVWDOOLQJ�VRODU� V\VWHPV��)XWXUH�GHYHORSPHQWV�RI� WKH�VWXG\�ZLOO� DGGUHVV� �L�� WKH�
HIIHFW�RI�RWKHU�VROXWLRQV�IRU�VXUIDFH�XVH�DQG���LL��WKH�GHILQLWLRQ�RI�TXDQWLWDWLYH�WKUHVKROGV�DQG�
JXLGHOLQHV�IRU�WKH�RSWLPL]DWLRQ�SURFHVV��)XUWKHUPRUH��WKH�SRVVLELOLWLHV�DQG�SRWHQWLDOLWLHV�IRU�WKH�
LQFOXVLRQ�LQ�XUEDQ�SODQQLQJ�LQVWUXPHQWV�RI�LQGLFDWLRQV�RQ�WKH�VXUIDFHV�XVHV�ZLOO�EH�LQYHVWLJDWHG��
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The study on the performance of sponge city construction based on land use planning 
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The study on the performance of sponge city construction based 
on land use planning²²cases of Canghai new area in Wuzhou

�
)XMXQ�;,$��6KDQJKDL�7RQJML�8UEDQ�3ODQQLQJ�	�'HVLJQ�,QVWLWXWH��&KLQD 

�
�
�
Abstract: 
7KHUH� LV� VWLOO� GHWHULRUDWLQJ� WUHQG� RI� &KLQD
V� XUEDQ� ZDWHU� HQYLURQPHQW�� KHDY\� UDLQ� DQG�
ZDWHUORJJLQJ�GLVDVWHUV�DUH�VWLOO�PXOWLSOH��,Q�DGGLWLRQ�WR�WKH�FRQFHSW�RI�UDLQZDWHU�PDQDJHPHQW�
LV� UHODWLYHO\� EDFNZDUG�� WKH� RYHUDOO� SODQQLQJ� RI� ODQG� XVH� SODQQLQJ� DQG� URDG� SODQQLQJ�� JUHHQ�
VSDFH�V\VWHP�SODQQLQJ�DQG�RWKHU�VSHFLDO�SODQQLQJ�LV�QRW�RUJDQLF�FRPELQDWLRQ��ODFN�RI�WKH�IDVW�
DQG�HIILFLHQW�IHHGEDFN�PHFKDQLVP��0HDQZKLOH�� WKH�0LQLVWU\�RI�+RXVLQJ�DQG�8UEDQ�RI�&KLQD�
LVVXHG� WKH� �VSRQJH� FLW\� FRQVWUXFWLRQ� SHUIRUPDQFH� HYDOXDWLRQ� DQG� DVVHVVPHQW� PHWKRGV�
�7ULDO���DOVR�HPSKDVLV�RQ�SRVW�HYDOXDWLRQ�DQG�DVVHVVPHQW��FDQ�QRW�EH�DQ�HDUO\�VWDJH�RI�WKH�
HIIHFWLYH�DVVHVVPHQW�RI�WKH�SODQQLQJ�VWDJH��
7KH� WZR� DVSHFWV� RI� XUEDQ� VWRUP� ZDWHU� GLVDVWHU� SUHYHQWLRQ� DQG� VXUIDFH� UXQRII�� ZKLFK� DUH�
FORVHO\�UHODWHG�WR�WKH�ODQG�XVH�SODQQLQJ��DUH�FKRVHQ�LQ�WKLV�SDSHU�DV�WKH�PDLQ�UHVHDUFK�REMHFW��
WKH�FRQFHSW�RI�VSRQJH�FLW\�FRQVWUXFWLRQ�SHUIRUPDQFHLV�GHILQHG��WKH�VSHFLILF�HYDOXDWLRQ�LQGH[�
LV�VHOHFWHG��DQG�WKH�FDOFXODWLRQ�IXQFWLRQ�LV�SXW�IRUZDUG��ZLWK�WKH�W\SLFDO�FDVH�VWXG\��WKH�VSDFH�
0RGHO�VLPXODWLRQ��VWDWLVWLFDO�DQDO\VLV�DQG�RWKHU�UHVHDUFK�PHWKRGV��WKURXJK�WKH�*,6�DQDO\VLV��
&$'�� &LYLO� �'� DQG� 3&6:00� PRGHOLQJ�� SUDFWLFDO� FDVH� DQG� LGHDO� PRGHO� FRPSDUDWLYH�
UHVHDUFK� DQG� RWKHU� WHFKQLFDO� PHDQV�� WKH� VSRQJH� FLW\� FRQVWUXFWLRQ� SHUIRUPDQFH� LV� VWXGLHG�
TXDOLWDWLYHO\�DQG�TXDQWLWDWLYHO\��DQG�PDLQO\�RQ�TXDQWLWDWLYH�VWXG\��
7KHUH�DUH�WZR�PDLQ�UHVXOWV�LQ�WKLV�VWXG\��D�PHWKRG�WR�TXDQWLI\�WKH�SHUIRUPDQFH�RI�VSRQJH�FLW\�
FRQVWUXFWLRQ�EDVHG�RQ�ODQG�XVH�SODQQLQJ�LV�H[SORUHG�LQ�WKLV�SDSHU�WKURXJK�WKH�DSSOLFDWLRQ�RI�
WKH� DVVHVVPHQW�PRGHO�� DQG� FRPSDUDWLYH� HYDOXDWLRQ� RI�PXOWLSOH� SODQV� LQ� WKH� HDUO\� VWDJH� RI�
SODQQLQJ��%DVHG�RQ� WKH� ODQG�XVH�SODQQLQJ��VRPH�VWUDWHJLHV� WR� LPSURYH� WKH�SHUIRUPDQFH�RI�
VSRQJH�FLW\�FRQVWUXFWLRQ�DUH�SXW�IRUZDUG��
�
Key Word: 
6SRQJH�&LW\㸪�4XDQWLWDWLYH�DVVHVVPHQW㸪�0RGHO��ODQG�XVH�SODQQLQJ�
�
�
0RVW� FLWLHV� LQ� &KLQD� WRGD\� IDFH� D� YDULHW\� RI� ZDWHU� FULVHV�� ZDWHU� VKRUWDJH�� ZDWHU� SROOXWLRQ��
XUEDQ� UDLQVWRUPV�� LQFUHDVHG� VXUIDFH� UXQRII�� IDOOLQJ� JURXQGZDWHU� OHYHOV�� VKULQNLQJ� DQG� HYHQ�
ORVV� RI� DTXDWLF� KDELWDWV� �:DQJ� +DR�� ������� 7KHVH� SUREOHPV� ZKLFK� DUH� V\VWHPDWLF� DQG�
FRPSUHKHQVLYH� DUH� QRW� FDXVHG� E\� D� VLQJOH�ZDWHU� VHFWRU� RU� D� IXQFWLRQDO� GHSDUWPHQW�� ,I� ZH�
ZDQW� WR�VROYH� WKHVH��ZDWHU�SUREOHPV���ZH�QHHG�D�PRUH�V\VWHPDWLF�DQG� LQWHJUDWHG�VROXWLRQ��
7KH� �VSRQJH�FLW\�� WKHRU\� LV� EDVHG� RQ� WKH� EDVLF� FKDUDFWHULVWLFV� RI�&KLQD
V�ZDWHU� FRQGLWLRQV�
DQG�WKH��ZDWHU�SUREOHPV��LW�IDFHV��,Q�WKH�FRQVWUXFWLRQ�RI�WKH�VSRQJH�FLW\��ZKDW�FDQ�EH�GRQH�LQ�
WKH�SODQQLQJ�ILHOG�DQG�ZKDW�NLQG�RI�FRQWULEXWLRQ�FDQ�EH�PDGH�LV�VWLOO�XQFOHDU�2Q�-XO\�����������
WKH��0HDVXUHV�IRU�WKH�(YDOXDWLRQ�DQG�$VVHVVPHQW�RI�6SRQJH�&LW\�&RQVWUXFWLRQ�3HUIRUPDQFH�
�7ULDO�!� LVVXHG�E\�WKH�0LQLVWU\�RI�+RXVLQJ�DQG�8UEDQ�5XUDO�'HYHORSPHQW�RI�&KLQD�ZDV�DOVR�
PDLQO\�WR�HYDOXDWH�WKH�SHUIRUPDQFH�RI�&KLQD
V�VSRQJH�FLW\�FRQVWUXFWLRQ��2QFH�WKH�FLW\�LV�EXLOW��
LW�ZLOO�EHFRPH�D�IDFW��$IWHU�WKH�IDFW�HYDOXDWLRQ�FDQ�RQO\�HYDOXDWH� WKH�TXDOLW\�RI� WKH�SUHYLRXV�
SODQ��EXW�WKHUH�LV�QR�ZD\�WR�FKDQJH�WKH�H[LVWLQJ�IDFWV��7KHUHIRUH��LW�LV�SDUWLFXODUO\�LPSRUWDQW�WR�
PDNH� DQ� HIIHFWLYH� DQG� UHOLDEOH� DVVHVVPHQW� RI� GLIIHUHQW� SODQQLQJ� VFKHPHV� EHIRUH� WKH�
FRQVWUXFWLRQ�RI�WKH�VSRQJH�FLW\��DQG�WR�VHOHFW�EHWWHU�VFKHPHV�DQG�IXUWKHU�RSWLPL]H�WKHP��
�
�
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1. Sponge City Construction Performance Evaluation Method and Simulation 
�
1.1. Definition of Sponge City Construction Performance Concept 
7KH�SHUIRUPDQFH�HYDOXDWLRQ�FRQWHQW�RI� WKLV�SDSHU� LV�PDLQO\� LQ� WKH�XUEDQ�SODQQLQJ� ODQG�XVH�
SODQQLQJ��ZKLFK� EHORQJV� WR� WKH� SURJUDP� HYDOXDWLRQ� EHIRUH� WKH� LPSOHPHQWDWLRQ� RI� WKH� SODQ��
7KH�VHOHFWHG�LQGLFDWRUV�DUH�WKH�XUEDQ�VWRUP�IORRG�FRQWURO�DQG�VXUIDFH�UXQRII��7KH�GHILQLWLRQ�RI�
WKH�VSRQJH�FLW\�FRQVWUXFWLRQ�SHUIRUPDQFH�FRQFHSW�LV�EDVHG�RQ�WKH�DERYH�FRQVLGHUDWLRQV��DQG��
WKH�FRQFHSW�FDQ�EH�GHILQHG�DV�� ODQG�XVH�SODQQLQJ�WR�SUHYHQW�IORRGV� LQ�XUEDQ�VWRUPV�DQG�WR�
FRQWURO�WKH�FRPSUHKHQVLYH�DELOLW\�RI�VXUIDFH�UXQRII��
1.2. Sponge City Construction Performance Evaluation Function 
7KH�SHUIRUPDQFH�HYDOXDWLRQ�RI�VSRQJH�FLW\�FRQVWUXFWLRQ�LQFOXGHV�WZR�PDMRU�LQGLFDWRUV��XUEDQ�
VWRUP�IORRG�FRQWURO�DQG�VXUIDFH�UXQRII��DQG�XUEDQ�VWRUP�IORRG�FRQWURO�LQFOXGHV�ZKHWKHU�WKHUH�
LV�KHDY\�UDLQ�RU�QRW��DQG�WKH�WRWDO�DFFXPXODWHG�ZDWHU�WLPH�DQG�WRWDO�ZDWHU�YROXPH�LQ�WKH�IORRG�
ZDWHU� LQ� WKH� IORRG� VHDVRQ�� $FFRUGLQJ� WR� WKH� LWHP� LQGH[�� WKLV� VWXG\� XVHV� $+3�$QDO\WLF�
KLHUDUFK\�SURFHVV��WR�FRQGXFW�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�HYDOXDWLRQ�DQG�GHFLVLRQ�PDNLQJ�RQ�
WKH� HYDOXDWLRQ� RI� WKH� ILQDO� VSRQJH� FLW\� FRQVWUXFWLRQ� SHUIRUPDQFH�� 7KH� VSRQJH� FLW\�
FRQVWUXFWLRQ�SHUIRUPDQFH�KLHUDUFK\�LV�VKRZQ�LQ�)LJXUH����

�
Figure 1. Sponge City Construction Performance Hierarchy 

Source: author  paint 
1.3. Experimental Platform and Tools (PCSWMM software) 
6:00�GHYHORSHG�E\�(3$�LV�D�G\QDPLF�SUHFLSLWDWLRQ�UXQRII�VLPXODWLRQ�PRGHO��ZKLFK�LV�PDLQO\�
XVHG�WR�VLPXODWH�WKH�WLPH�DQG�ORQJ�WHUP�ZDWHU�DQG�ZDWHU�TXDOLW\�VLPXODWLRQ�RI�D�FHUWDLQ�FLW\��
7KH� HYDOXDWLRQ� VRIWZDUH� 3&6:00� used� LQ� WKLV� SDSHU� LV� WKH� FRPPHUFLDOL]HG� VRIWZDUH�
GHYHORSHG� E\� WKH� &DQDGLDQ� ,QVWLWXWH� RI� HOHFWURQLF� ZDWHU� 5HVRXUFHV� EDVHG� RQ� WKH� 6:00�
PRGHO��
1.4. Multi Scheme Model Simulation Method and Process of Sponge City Construction 

Performance 
7KURXJK� PRGHO� VLPXODWLRQ�� D� VHW� RI� HIIHFWLYH� PHWKRGV� WR� REVHUYH� DQG� FRPSDUH� WKH� PXOWL�
VFKHPH�RI� ODQG�SODQQLQJ� LV�VHW�XS� LQ� WKH�HDUO\�VWDJH�RI�SODQQLQJ��DQG� WKH�GLIIHUHQFH�RI� WKH�
FRQVWUXFWLRQ� SHUIRUPDQFH� RI� WKH� GLIIHUHQW� ODQG� XVH� VFKHPH� FDQ� EH� UHIOHFWHG� DV� WUXH� DV�
SRVVLEOH�VR�DV�WR�VHOHFW�WKH�EHWWHU�VFKHPH�DQG�RSWLPL]H�LW��
1.4.1. Establishing a multi-scheme model 
7KH� HVWDEOLVKPHQW� RI� D� PXOWL�SURJUDP� PRGHO� ILUVW� UHTXLUHV� WKH� LQWURGXFWLRQ� RI� EDVLF� GDWD��
LQFOXGLQJ�JHRORJLFDO�GDWD��FOLPDWH�GDWD��LQFOXGLQJ�WHPSHUDWXUH��HYDSRUDWLRQ��ZLQG�VSHHG��HWF����
K\GURORJLFDO� GDWD� �LQFOXGLQJ� UDLQIDOO�� HYDSRUDWLRQ�� HWF���� WHUUDLQ� GDWD� DQG� RWKHU� GDWD�� 7KH�
VHFRQG�LV�WR�LQWURGXFH�GLIIHUHQW�ODQG�XVH�SODQQLQJ�VFKHPHV�LQWR�WKH�PRGHO��
�������0RGHO�VLPXODWLRQ�RXWSXW�GDWD�DQDO\VLV�
7KH�WRWDO�VXUIDFH�UXQRII�RI�HDFK�ODQG�XVH�SODQ��WKH�WRWDO�WLPH�RI�IORRG�GLVDVWHUV�DQG�WKH�WRWDO�
DPRXQW�RI�IORRGV�ZHUH�FRPSDUHG��DQG�WKH�SHUIRUPDQFH�LQGH[�RI�VSRQJH�FLW\�FRQVWUXFWLRQ�ZDV�
REWDLQHG��7KHQ�� WKH�VSRQJH�FLW\� FRQVWUXFWLRQ�SHUIRUPDQFH�HYDOXDWLRQ� IXQFWLRQ�ZDV�XVHG� WR�
FRPSDUH�DQG�VFRUH�HDFK�SODQ, and better plan ZDV�VHOHFWHG�DQG�RSWLPL]HG��
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�
Figure 2. Schematic diagram of the modeling process 

Source: author  paint 

�
�
2. Empirical Study on Performance Simulation and Evaluation of Sponge City 

Construction 
�
2.1. Case Overview 
:X]KRX�LV�ORFDWHG�LQ�WKH�HDVWHUQ�SDUW�RI�*XDQJ[L�&KLQD��ORFDWHG�LQ�WKH�PLGGOH�UHDFKHV�RI�WKH�
3HDUO�5LYHU�%DVLQ��ZLWK�DQ�DUHD�RI�������VTXDUH�NLORPHWHUV�DQG�D�SRSXODWLRQ�RI�����PLOOLRQ��
7KH� UHVHDUFK�REMHFW�RI� WKLV�SDSHU� LV� ORFDWHG� LQ� WKH�VRXWK�VLGH�RI�&DQJZX�&RXQW\��:X]KRX�
&LW\��7KH�VSHFLILF�ORFDWLRQ�LV�VKRZQ�LQ�)LJXUH����,W�KDV�EHHQ�LQYDGHG�E\�KHDY\�UDLQ�DQG�IORRG�
IRU�PDQ\�\HDUV��

 

�
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Figure 3. Location map of the study area 

Source: author  paint 
7KH�UHVHDUFK�LQ�WKLV�SDSHU�LV�PDLQO\�DLPHG�DW�WKH�SUHYHQWLRQ�DQG�FRQWURO�RI�XUEDQ�IORRG�
GLVDVWHUV�DQG�WKH�VXUIDFH�UXQRII�LQ�GLIIHUHQW�UDLQIDOO�GD\�VWXG\�DUHDV��HVSHFLDOO\�WKH�KHDY\�UDLQ�
GD\V��DQG�WKH�HYDOXDWLRQ�RI�WKH�SHUIRUPDQFH�RI�VSRQJH�FLW\�FRQVWUXFWLRQ�LQ�GLIIHUHQW�ODQG�XVH�
SODQQLQJ�VFKHPHV��7KHUHIRUH��WKH�KLVWRULFDO�UDLQIDOO�GDWD�ZLWKLQ�WKH�VWXG\�DUHD�LV�HVSHFLDOO\�
LPSRUWDQW�IRU�WKLV�VWXG\��$FFRUGLQJ�WR�WKH�VWDWLVWLFV�RI�UDLQIDOO�IURP������WR������LQ�WKH�VWXG\�
DUHD��WKH�GDWD�LV�QRW�FODVVLILHG�EHFDXVH�RI�WKH�FRQILGHQWLDOLW\�RI�WKH�GDWD���WKH�VWDWLVWLFV�DUH�
VKRZQ�LQ�)LJXUH����
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Figure 4.1959~2010 Annual Xiaohebu Hydrological Station Annual Rainfall & Flow Statistics 
Source: Xiaxiaohebu Hydrological Station 

2.2. Sponge City Construction Performance Model Simulation 
,Q�WKLV�SDSHU��WZR�VHWV�RI�UHSUHVHQWDWLYH�UDLQIDOO�GDWD�RI�:u]KRX�5DLQ\�'D\��5DLQVWRUP�'D\�
DQG�/LJKW�5DLQ�'D\��DUH�VHOHFWHG��DQG�WKH�UDLQIDOO�GDWD�RI�WZR�UDLQ�GD\V�DUH�UHFRUGHG�LQ�WKH�
WKUHH�VHDVRQ�ODQG�XVH�SODQQLQJ�PRGHO��DQG�VL[�GLIIHUHQW�VFHQDULRV�DUH�REWDLQHG����

Table 1. 24-hour rainfall on two rainy days 
Time Rainfall on March 30, 2014 Rainfall on April 22, 2014 
0:00 7.1 0 
1:00 0 0 
2:00 2.8 0 
3:00 8.9 0 
4:00 3 0 
5:00 0 0 
6:00 10.3 0 
7:00 0 0.5 
8:00 0 0.6 
9:00 14 0.7 
10:00 16.5 0.8 
11:00 6.5 1.2 
12:00 3 2.3 
13:00 0 3.7 
14:00 9 5.2 
15:00 3 5.1 
16:00 10.5 3.4 
17:00 23.5 3.5 
18:00 0 1.1 
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19:00 1.5 0.9 
20:00 0 0.4 
21:00 0 0.3 
22:00 0 0 
23:00 0 0 
≷ᙫ 119.6 29.7 

Source: Xiaxiaohebu Hydrological Station 

6FHQH���LV�VFHQDULR���LQ�WKH�UDLQVWRUP�GD\�PRGHO�VLPXODWLRQ�VFHQDULR�RQ�0DUFK�����������
VFHQDULR���LV�VFHQDULR���RQ�WKH�$SULO����������UDLQ\�GD\�PRGHO�VLPXODWLRQ�VFHQDULR��VFHQDULR�
��LV�VFHQDULR���RQ�0DUFK����������UDLQVWRUP�GD\�0RGHO�VLPXODWLRQ�VFHQDULR��VFHQDULR���LV�
VFHQDULR���VLPXODWLRQ�VFHQDULR�RQ�$SULO�����������UDLQ\�GD\�PRGHO��VFHQDULR���LV�VFHQDULR���
RQ�0DUFK����������UDLQVWRUP�GD\�PRGHO�VLPXODWLRQ�VFHQDULR��VFHQDULR���LV�VFHQDULR���LQ�$SULO�
�����7KH���QG�UDLQ\�GD\�PRGHO�VLPXODWHV�WKH�VFHQH��

�
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Figure 5. Scene 1, 2 initial state 
Source: author  paint 

�
Figure 6. Scene 3, 4 initial state 

Source: author  paint 

�
Figure 7. Scene 5, 6 initial state 

Source: author  paint 
$FFRUGLQJ�WR�WKH�SHUIRUPDQFH�HYDOXDWLRQ�LQGLFDWRUV�RI�WKH�VSRQJH�FLW\�FRQVWUXFWLRQ�DQG�
UHVHDUFK�QHHGV��WKH�WRWDO�JUHHQ�DUHD��JUHHQ�VSDFH�UDWH��WRWDO�ZDWHU�DUHD��ZDWHU�DUHD�
SHUFHQWDJH��WRWDO�UDLQIDOO��WRWDO�VXUIDFH�UXQRII��DYHUDJH�ZDWHU�VWRUDJH�YROXPH��PD[LPXP�ZDWHU�
VWRUDJH�YROXPH���KH�QXPEHU�RI�UDLQVWRUP�GLVDVWHU�SRLQWV��WKH�WLPH�RI�WKH�PRVW�WRUUHQWLDO�UDLQ�
GLVDVWHU��WKH�DYHUDJH�WRUUHQWLDO�UDLQ�GLVDVWHU�WLPH��WKH�WRWDO�WLPH�RI�WKH�WRUUHQWLDO�UDLQ�GLVDVWHU��
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WKH�WRWDO�IORRG�DPRXQW�RI�WKH�WRUUHQWLDO�UDLQ�GLVDVWHU��DQG�WKH�DYHUDJH�IORRG�DPRXQW�RI�WKH�
WRUUHQWLDO�UDLQ�GLVDVWHU�SRLQW�DUH�FRPSDUDWLYH�SDUDPHWHUV��

Table 2. Statistics of different scenes 

'DWD�
5DLQ\�GD\�RQ�0DUFK���������� 5DLQ\�GD\�RQ�$SULO����������

VFHQH��� VFHQH��� VFHQH��� VFHQH��� VFHQH��� VFHQH�
��

7RWDO�DUHD�RI�JUHHQ�VSDFH�
�KHFWDUH�� �������� �������� �������� �������� �������� ��������

*UHHQODQG�UDWH����� ������� ������� ������� ������� ������� �������
7RWDO�ZDWHU�DUHD��KHFWDUH�� �������� �������� �������� �������� �������� ��������
3HUFHQWDJH�RI�ZDWHU�DUHD����� ������ ������� ������� ������ ������� �������
7RWDO�UDLQIDOO��PLOOLRQ FXELF�
PHWHUV�� �������� �������� �������� ������� ������� �������

7RWDO�VXUIDFH�UXQRII��PLOOLRQ�
FXELF�PHWHUV�� �������� �������� �������� ������� ������� �������

$YHUDJH�ZDWHU�VWRUDJH�YROXPH�
�PLOOLRQ�FXELF�PHWHUV�� ������� ������� ������� ������ ������ ������

0D[LPXP�ZDWHU�VWRUDJH�YROXPH�
�PLOOLRQ�FXELF�PHWHUV�� ������� �������� �������� ������ ������ �������

1XPEHU�RI�UDLQVWRUP�
ZDWHUORJJLQJ�GLVDVWHU�SRLQWV� ������� ������� ������ ������ ������ ������

7KH�ORQJHVW�UDLQVWRUP�
ZDWHUORJJLQJ�WLPH��+�� ������� ������� ������ ������ ������ ������

$YHUDJH�WLPH�RI�UDLQVWRUP�
ZDWHUORJJLQJ�GLVDVWHU��+�� ������ ������ ������ ������ ������ ������

7RWDO�WLPH�RI�UDLQVWRUP�
ZDWHUORJJLQJ�GLVDVWHU��+�� �������� �������� ������� ������ ������ ������

7RWDO�IORRG�ZDWHU�RI�UDLQVWRUP�
ZDWHUORJJLQJ� ������� ������� ������� ������ ������ ������

$YHUDJH�IORRG�YROXPH�DW�WKH�
SRLQW�RI�UDLQVWRUP�ZDWHUORJJLQJ�
�PLOOLRQ�FXELF�PHWHUV��

������ ������ ������ ������ ������ ������

Source: author  paint 
2.3 Analysis of model simulation results 
����7KHUH�DUH�GLIIHUHQFHV�LQ�WKH�SHUIRUPDQFH�RI�VSRQJH�FLWLHV�LQ�GLIIHUHQW�ODQG�XVH�VFKHPHV��
����+LJK�JUHHQ�ODQG�UDWLR�GRHV�QRW�QHFHVVDULO\�UHSUHVHQW�ORZ�VXUIDFH�UXQRII��
����7KH�DUHD�RI�JUHHQ�ODQG�GRHV�QRW�SOD\�D�VLJQLILFDQW�UROH�LQ�WHUPV�RI�SUHYHQWLRQ�DQG�FRQWURO�
RI�UDLQVWRUP�ZDWHUORJJLQJ��
����7KH�VL]H�RI�WKH�ZDWHU�DUHD�GRHV�QRW�QHFHVVDULO\�SOD\�D�GHFLVLYH�UROH�LQ�WKH�SUHYHQWLRQ�DQG�
FRQWURO�RI�UDLQVWRUP�ZDWHUORJJLQJ�GLVDVWHUV��
����:DWHU�GHQVLW\�SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�SUHYHQWLRQ�DQG�FRQWURO�RI�UDLQVWRUP�
ZDWHUORJJLQJ��
�
�
3. Urban Land Use Optimization Strategy 
�
3.1. Set Up an Ideal Model 
7KH� UHVHDUFK� DUHD� RI� WKLV� SDSHU� LV� YHU\� ODUJH�� WKHUH� DUH�PDQ\� W\SHV� RI� ODQG� XVH�� DQG� WKH�
JHRORJLFDO�FRQGLWLRQV�DUH�DOVR�YHU\�FRPSOLFDWHG��7KHUHIRUH�� WKH�VXUIDFH�UXQRII�REWDLQHG�� WKH�
WLPH�RI�IORRG�GLVDVWHU��WKH�WRWDO�DPRXQW�RI�IORRG�DQG�RWKHU�GDWD�RI�WKH�PRGHO�VLPXODWLRQ�DUH�D�
UHVXOW�RI�PDQ\�IDFWRUV��,W�LV�GLIILFXOW�WR�GHWHUPLQH�ZKLFK�VSHFLILF�IDFWRU�SOD\V�D�GHFLVLYH�UROH�LQ�
D�FHUWDLQ�UHVXOW��
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$� VHULHV� RI� LGHDO� PRGHOV� DUH� HVWDEOLVKHG�� WKDW� LV�� ZLWKRXW� FRQVLGHULQJ� WKH� FKDQJHV� RI�
WRSRJUDSK\�� VRLO� FKDUDFWHULVWLFV�� JURXQGZDWHU� FRQGLWLRQV� DQG� HURVLRQ�� RQO\� FHUWDLQ� SUHVHWV�
DQG�FKDQJHV�DUH�PDGH�IRU�WKH�YDULDEOHV�WR�EH�VWXGLHG��DQG�WKH�PRGHO�RXWSXW�GDWD�LV�FROODWHG�
DFFRUGLQJ� WR� WKH� UHVHDUFK� SXUSRVH�� WU\LQJ� WR� ILJXUH� RXW� WKH� UHODWLRQVKLS�� $FFRUGLQJ� WR� WKH�
UHVHDUFK�QHHGV�� WKUHH�VHWV�RI� LGHDO�PRGHOV�ZHUH�HVWDEOLVKHG� WR�VWXG\� WKH�SUH�GHYHORSPHQW�
DQG� SRVW�GHYHORSPHQW� FKDQJHV� RI� WKH� VLWH�� WKH� UROH� RI� WKH� JUHHQ� VSDFH� V\VWHP� DQG� WKH�
GLIIHUHQFH�EHWZHHQ�WKH�XUEDQ�IXQFWLRQDO�ODQG��

 

 
Figure 8. ideal model diagram 

Source: author  paint 
3.2. introduction of LID (low impact development) control technology 
7KUHH�/,'�WHFKQLFDO�PHDVXUHV�RI�HFRORJLFDO�GHWHQWLRQ�XQLW��JUHHQ�URRI�DQG�UDLQZDWHU�JDUGHQ�
ZHUH� LQWURGXFHG��DQG�SURJUDP���ZHUH� LQWURGXFHG� WR�HVWDEOLVK�PRGHO�VLPXODWLRQ� WR�FRPSDUH�
WKH�HIIHFW�RI�/,'�FRQWURO�PHDVXUHV�RQ�WKH�FRQVWUXFWLRQ�SHUIRUPDQFH�RI�VSRQJH�FLW\��
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�
Figure 9. contrast map before and after the introduction of LID 

Source: author  paint 
3.3. Model simulation conclusions and land use optimization strategies 
3.3.1. Model simulation conclusions 
���� 7KH� /,'� FRQWURO� WHFKQLFDO� PHDVXUHV� KDYH� QR� REYLRXV� LQIOXHQFH� RQ� WKH� HYDSRUDWLRQ�
DPRXQW�DQG�WKH�LQILOWUDWLRQ�DPRXQW�XQGHU�WKH�FRQGLWLRQV�RI�FRQVWDQW�WHPSHUDWXUH��ZLQG�VSHHG�
DQG�ODQG�VWUXFWXUH��
����/,'�FRQWURO� WHFKQRORJ\�PHDVXUHV�FDQ�JUHDWO\�FRQWURO� WKH� WRWDO�DPRXQW�RI�VXUIDFH� UXQRII��
DQG�WKH�HIIHFW�LV�PRUH�REYLRXV�RQ�OLJKW�UDLQ�GD\V��
����$IWHU�WKH�GHYHORSPHQW�DQG�FRQVWUXFWLRQ�RI�WKH�FLWLHV��WKH�VXUIDFH�UXQRII�ZLOO�EH�LQFUHDVHG�
GXH� WR� WKH� LQFUHDVH� RI� WKH� VXUIDFH� LPSHUYLRXV� UDWH�� +RZHYHU�� WKH� VXUIDFH� UXQRII� PD\� EH�
UHGXFHG� WR� VRPH� H[WHQW� RU� HYHQ� ORZHU� WKDQ� EHIRUH� WKH� GHYHORSPHQW� LI� WKH� /,'� FRQWURO�
WHFKQRORJ\�PHDVXUHV�DUH�LQWURGXFHG�UHDVRQDEO\��
����7KH�GLIIHUHQW� SURSRUWLRQ� RI� XUEDQ� IXQFWLRQDO� ODQG�DUHD�ZLOO� DIIHFW� WKH� VXUIDFH� UXQRII� DQG�
XUEDQ� UDLQVWRUP�ZDWHUORJJLQJ�GLVDVWHU�SUHYHQWLRQ�DQG�FRQWURO�� VR� WKH�XUEDQ� ODQG�DUHD� UDWLR�
KDV�DQ�LPSDFW�RQ�WKH�FRQVWUXFWLRQ�SHUIRUPDQFH�RI�WKH�VSRQJH�FLW\��
����7KH�IXQFWLRQDO� ODQG�RI� WKH�FLW\�KDV� OLWWOH�HIIHFW�RQ� WKH�HYDSRUDWLRQ�GXH�WR� WKH� LPSHUYLRXV�
UDWH��EXW�LW�KDV�DQ�HIIHFW�RQ�WKH�DPRXQW�RI�LQILOWUDWLRQ��VXUIDFH�UXQRII�DQG�WRWDO�IORRG��DQG�ZLWK�
WKH� LQFUHDVH�RI� LPSHUYLRXV� UDWH�� WKH�DPRXQW�RI� LQILOWUDWLRQ�GHFUHDVHV�DQG� WKH�VXUIDFH�UXQRII�
,QFUHDVH��WKH�WRWDO�DPRXQW�RI�IORRGV�LQFUHDVHG��
���� *UHHQ� ODQG� LV� PRUH� FRQGXFLYH� WR� LQFUHDVH� WKH� DPRXQW� RI� LQILOWUDWLRQ�� UHGXFH� WKH� WRWDO�
VXUIDFH�UXQRII��DQG� LPSURYH� WKH�DELOLW\� WR�FRQWURO�VXUIDFH�UXQRII��KRZHYHU�� LQ� WKH�SUHYHQWLRQ�
DQG�FRQWURO�RI�IORRG�GLVDVWHUV�LQ�KHDY\�UDLQ��WKH�JUHHQ�UDWH�GRHV�QRW�SOD\�D�VLJQLILFDQW�UROH��,Q�
WKH�JUHHQ�VSDFH�V\VWHP� OD\RXW�� FHQWUDOL]HG� OD\RXW�DQG�GHFHQWUDOL]HG� OD\RXW�KDYH� WKHLU�RZQ�
DGYDQWDJHV�DQG�GLVDGYDQWDJHV��
3.3.2. Land Use Optimization Strategy 
7KH�GHOD\HG�ZDWHU�ERG\�FDQ�HIIHFWLYHO\�LPSURYH�WKH�FRQVWUXFWLRQ�SHUIRUPDQFH�RI�WKH�VSRQJH�
FLW\��7KH�QDWXUDO�ULYHUV�DQG�ODNHV�RU�DUWLILFLDO�H[FDYDWLRQ�VKRXOG�EH�XVHG�DV�PXFK�DV�SRVVLEOH�
LQ�WKH�SODQQLQJ��EXW�DW�WKH�VDPH�WLPH��WKH�ZDWHU�GHQVLW\�RI�WKH�XUEDQ�ULYHU�QHWZRUN�VKRXOG�EH�
UHDVRQDEO\�LPSURYHG��
,Q�WKH�GUDLQDJH�SODQQLQJ��WKH�UDLQZDWHU�VKRXOG�EH�GLVFKDUJHG�LQWR�WKH�QDWXUDO�ZDWHU�ERG\�DV�
VRRQ�DV�SRVVLEOH��ZKHQ�WKH�IXQGV�DUH�DOORZHG�DQG�WKH�SODQQLQJ�LV�IHDVLEOH��WKH�UDLQZDWHU�SLSH�
GLDPHWHU�VKRXOG�EH� LQFUHDVHG�DV�PXFK�DV�SRVVLEOH��DQG�/,'�WHFKQLFDO�PHDVXUHV�VKRXOG�EH�
LQWURGXFHG��
8UEDQ�SODQQLQJ�GRHV�QRW�QHFHVVDULO\� SXUVXH�KLJK�JUHHQ� UDWH�� LQ� WKH� OD\RXW� RI�JUHHQ�VSDFH�
V\VWHP�� FHQWUDOL]HG� OD\RXW� DQG� GHFHQWUDOL]HG� OD\RXW� KDYH� WKHLU� RZQ� DGYDQWDJHV� DQG�
GLVDGYDQWDJHV��
�
�
4. Research Results and Applications 
�
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4.1. Theoretical Results 
7KHUH� DUH� PDLQO\� WZR� WKHRUHWLFDO� UHVXOWV� RI� WKLV� UHVHDUFK�� SUHOLPLQDU\� H[SORUDWLRQ� RI� WKH�
SHUIRUPDQFH� HYDOXDWLRQ� PHWKRG� RI� VSRQJH� FLW\� FRQVWUXFWLRQ� EDVHG� RQ� ODQG� XVH� SODQQLQJ�
SHUVSHFWLYH� DQG� HPSLULFDO� UHVHDUFK�� WKURXJK� WKH� VSHFLILF� LQGLFDWRUV� RI� VSRQJH� FLW\�
FRQVWUXFWLRQ� SHUIRUPDQFH� HYDOXDWLRQ�� DQG� WKH� DSSOLFDWLRQ� RI� VSRQJH� FLW\� FRQVWUXFWLRQ�
SHUIRUPDQFH� HYDOXDWLRQ� PRGHO� WR� IRUP� D� VHW� RI� PHWKRGV� WR� TXDQWLI\� WKH� SHUIRUPDQFH� RI�
VSRQJH�FLW\�FRQVWUXFWLRQ��PDNLQJ�WKH�VWXG\�RI�VSRQJH�FLW\�PRUH�UDWLRQDO��7KLV�SDSHU�SURSRVH�
D�VWUDWHJ\�WR�LPSURYH�WKH�SHUIRUPDQFH�RI�VSRQJH�FLW\�FRQVWUXFWLRQ�EDVHG�RQ�WKH�SHUVSHFWLYH�
RI�ODQG�XVH�SODQQLQJ��
4.2. Research applications 
7KLV�SDSHU�IRFXVHV�RQ�WKH�XUEDQ�SODQQLQJ�VWDJH�RI�VSRQJH�FLW\�FRQVWUXFWLRQ��IRFXVLQJ�RQ�WKH�
RYHUDOO� SODQQLQJ� ODQG� XVH� SODQQLQJ� OHYHO� LQ� XUEDQ� SODQQLQJ�� 7KURXJK� WKH� FRQVWUXFWLRQ� DQG�
RSHUDWLRQ�RI�WKH�VLPXODWLRQ�PRGHO�� WKLV�SDSHU�WU\�WR�SURSRVH�D�PHWKRG�WKDW�FDQ�TXDQWLI\�DQG�
HYDOXDWH�WKH�SHUIRUPDQFH�RI�VSRQJH�FLW\�FRQVWUXFWLRQ��DQG�DQDO\]H�LW��7KH�RSWLPDO�VFKHPH�LV�
VHOHFWHG�WKURXJK�WKLV�PHWKRG��7KLV�SDSHU�SURSRVHV�D�VWUDWHJ\�WR�LPSURYH�WKH�SHUIRUPDQFH�RI�
VSRQJH�FLW\�FRQVWUXFWLRQ�EDVHG�RQ�WKH�SHUVSHFWLYH�RI�ODQG�XVH�SODQQLQJ��ZKLFK�FDQ�EH�XVHG�
WR�RSWLPL]H�WKH�VFKHPH�RI�WKH�GHVLJQ�VWDJH�RI�ODQG�XVH�SODQQLQJ��
�
�
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Investigation of Regional Coordinated Development Based on 

Watershed Comprehensive Management for Greater Beijing 
Region 

 
Ningjing XU, Tsinghua University, China 

 

Abstract: 

This paper is to provide a feasible plan for the ecological and economic coordinated 
development of the Greater Beijing Region in the predictable future by comprehensive 
management in ecological watershed units. In order to solve the problems of economic 
development and ecological protection and prove its feasibility, we would like to point out the 
following aspects for the relevant department to pay attention to: 1) we would like to break 
the regional boundary and establish a comprehensive management unit with natural basin as 
a partition; 2) we would like to develop different development patterns according to the 
different potential of the small watershed unit. To answer for this need, we have brought 
about the small watershed unit development model based on the following four systems: the 
water environment system, the leading industrial system, the urban system and the traffic 
system. In conclusion, it is of primary importance to capital's ecological barrier by 
coordinated development of the economic and ecological in West Beijing Corridor. 

Key words: Regional Comprehensive Management; Watershed Comprehensive 
Management; Small Watershed Unit; West Beijing Corridor; Ecological Security 

(Supported by Beijing-Tianjin-Hebei space planning series of courses in School of 
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1. Introduction 
 
1.1  Background 
The Greater Beijing Region has entered the process of world urban development due to its 
special status, rapid population growth and economic and social development, and is now 
forming a world urban special zone. In recent years, Beijing and its surrounding areas 
(especially in the northwest) have begun to suffer from such ecological and social problems 
as bad atmospheric environment, shortage of water resources and unbalance of economic 
development. There are ecological barriers around the world's megacities. For Beijing, the 
western area of the Greater Beijing Region is located in the buffer zone between North China 
Plain and Inner Mongolia Plateau, where a natural valley corridor lies. The valley corridor in 
the western area of the Greater Beijing Region (hereinafter referred to as "the West Beijing 
Corridor") is on the Windward and Upstream side of Beijing, where most of the Yanghe River 
Watershed flows through.  
 
The urban belt in the corridor is highly related, but its economic development levels are far 
apart. Taking Zhangjiakou (the city which Yanghe River Watershed mainly flows through) as 
example, the analysis results show that the per capita GDP of Zhangjiakou ranked ninth in 
the 11 cities of Hebei and was 28.8% of the per capita GDP of Beijing in 2017(Zhu et al., 
2017). Approximately 21% of the Greater Beijing Region has encountered water shortage 
problem, and the groundwater resources are seriously consumed. The region is in urgent 
need of water resources. Miyun Reservoir and Guanting Reservoir are two important 
reservoirs in Beijing, of which 96% of the Guanting Reservoir is derived from Yanghe River 
Watershed. 40% area of the two major reservoirs is in Zhangjiakou. Yanghe River 
Watershed is an important water conservation area, and its ecological environment is directly 
related to the ecological security of Beijing's water source. 
 
1.2  Study Area 
The Greater Beijing region includes Beijing, Tianjin and Hebei province generally, but the 
surrounding areas of Beijing tend to be regarded as “Poverty Belt Around the Capital City” 
with Zhangjiakou city, Chengde city and part of Baoding city in it as most of the Poverty 
Counties are in that belt. the uncoordinated development is considered to be the biggest 
contradiction in the Greater Beijing Region, which is an important background factor for the 
whole study. 
 
Especially in the northwestern part of the Greater Beijing Region, it also assumes the 
function of ecological barriers of the capital, so that the economic development of the part is 
restricted. The northwestern part of the Greater Beijing Region is an area of concentrated 
contradiction between ecological protection and economic development, where is the study 
focus. 
 
The West Beijing Corridor is the core zone of Yanghe River Watershed which belongs to 
Haihe River Basin as the major groundwater source for Hebei Province, which is the key 
area of the study. 
 
Guanting Reservoir is located downstream of Yanghe River Watershed, at the junction of 
Beijing and Hebei province, which act as an important water source of the Greater Beijing 
Region. The management of the small watershed unit that Guanting Reservoir lies in is a 
typical case of the comprehensive management of inter-governmental watershed. 
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Figure 1: Location map of the Greater Beijing Region, Poverty Belt Around the Capital City and the 

West Beijing Corridor within the Administrative Area 

Source: drawn by the author with modified base map from Zhu,2017. 
 

 
 

Figure 2: Yanghe River Watershed in the West Beijing Corridor within the Administrative Area 

Source: drawn by the author with modified base map from Google Map. 

 
2. Necessity Demonstration of Comprehensive Watershed Management 
 
2.1  Empirical Study on Integrated Watershed Management 
Since the 1930s, many transnational or cross-administrative rivers such as the Tennessee 
River, the Mississippi River, the Blackstone River, the Volga River, the Thames River, and 
the Amazon River have all undergone comprehensive rectification and development and 
have achieved great achievements (Wang, 2010). The initial motivations for water 
environment management in these basins are inconsistent, either for the distribution of water 
resources, for the treatment of water pollution, or for flood control, but the successful 
experience of watershed management in river basins provides a consistent inspiration. The 
first is to establish a unified management organization and ensure its authority through 
relevant legislation; the second is the coordination of overall interests and local interests. 
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The integrated management of the Tennessee Valley in the United States originated in 
1933.The promulgation of the TVA Act resolved the most important issues in energy, 
environmental management and economic development, such as power generation, flood 
control and reforestation, and has now formed a comprehensive watershed management 
and sustainable development goals. Since the establishment of the Tennessee Valley 
Authority in the 1930s, the hydropower project, the nuclear power station and the 
development of clean energy, the social and ecological environmental benefits of the area 
are all upholding a sustainable and dynamic development view (Tan & Wang, 2002). It gives 
us three inspirations: (1) to establish a comprehensive watershed management organization; 
(2) to change the way resources and environment development, focus on the improvement of
resource and environment use efficiency, control population growth within the region, and
change from extensive to large It is a fine type; (3) to avoid the “path dependence” of river
basin development, change the phenomenon of single heavy industry development as the
main body, and advocate industrial diversification.

The planning of the Black Rock River Canyon in the United States is a typical of natural 
corridors development mode. Blackstone River Gorge has good resource condition, and the 
industrial sites and cultural relics have shaped the uniqueness of this place. In the special 
management plan "Reflecting on the Past, Looking to the Future", specified the objectives of 
interpreting history, educating the citizens, balancing heritage and economic development, 
and promoting the revitalization of the basin, which will develop in the three periods are short, 
medium and long under the big development goals (Wang & Sun, 2001). Its inspiration lies in 
the key nodes along the river research and development, the restoration and reconstruction 
of the river structure, the encouragement of cultural festivals and exchanges, setting 
development goals in stages, and the full use of the social and economic value of natural 
resources. 

2.2  Requirements of Integrated Development of the West Beijing Corridor 
Starting from the comprehensive watershed management is of great necessity to improve the 
regional integration. From the perspective of the corridor itself, the continuous Yanghe River 
valley is connected in series with every important city on the West Beijing Corridor. Every 
aspect of the problem must be solved through comprehensive watershed management.  

Firstly, at the ecological level, there are problems such as lack of water resources, poor 
water quality, and imperfect water resources compensation mechanisms.; Grazing causes a 
large number of grassland and forest vegetation to disappear, resulting in hydraulic erosion 
of soil and desertification. Although recovery has begun in recent years, the overall 
ecological environment condition is still lower than the policy target. To maintain soil and 
water and make good use of the high-quality ecological resources in the corridor, we need 
comprehensive watershed management. Secondly, at the level of industrial economy, the 
existing ferrous metal industry, traditional electric power, and chemical industry in 
Zhangjiakou have greatly damaged the water quality of the watershed (Hebei Province 
Government, 2016). However, from the economic perspective, the West Beijing Corridor is 
still in relative poverty. To achieve industrial transformation and economic development on 
the basis of ecological conservation, we need to solve it from the overall perspective of the 
watershed. Thirdly, at the cultural level, starting from the Qin Dynasty (221-206 BCE) as a 
passageway for the people, the Ming Dynasty (1368-1644 AD) as a part of the Zhang-Ku 
Avenue, the West Beijing Corridor has superimposed the culture of different historical 
periods on it, forming the multicultural context of the Corridor, which influenced the 
development of settlements point in the valley. To carry out unified development and avoid 
homogenous development and vicious competition also needs to be solved from the overall 
perspective of the watershed. 
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In conclusion, most of the problems in the West Beijing Corridor are centered on Yanghe 
River Watershed, and It cannot be solved in a single administrative area. Therefore, 
comprehensive watershed management is chosen as the focus of regional planning. 
 
2.3  The West Beijing Corridor Development Prospects 
The sustainable development commitments at the global level, the coordinated development 
at the regional level, and the planning policies for water security are all relevant to the 
comprehensive management of the northwestern watershed in Greater Beijing Region. 
 
Habitat III the Quito Declaration promotes the development of inclusive, safe and sustainable 
resilient cities actively (United Nations, 2016). The National Development and Reform 

Commission's 13th Five-Year Plan strengthens water security, promotes river system 
remediation, maintains basic ecological water demand, enhances water storage capacity, 
and scientifically implements cross-border river development and management. At the same 
time, it is required to improve the regional coordinated development mechanism, innovate 
regional cooperation mechanisms, and strengthen coordination and cooperation in inter-
regions and the whole basin (the State Council of the P.R.China, 2015). The "Beijing-Tianjin-

Hebei Collaborative Development Plan" emphasizes comprehensive management of river 
basin and promotes the construction of water ecological civilization. The basin and regional 
issues are very serious, such as the shortage of surface water in the Beijing-Tianjin-Hebei 
region and the water allocation in the upper and lower reaches. In the context of regional 
coordinated development, the sustainable use of water resources requires the three forces of 
the Beijing-Tianjin-Hebei, and innovation and reinforce of integrated river basin management 
are needed (The Political Bureau of the P.R.China, 2015). 
 
In addition, the requirements for easing Beijing's non-capital function, the development of 
natural and cultural tourism around the capital region, and the construction of transportation 
facilities such as the Beijing-Zhangjiakou high-speed railway have brought new opportunities 
for the development of the West Beijing Corridor. The goal of integrated development will be 
achieved through comprehensive planning of the Yanghe River Watershed. 

 
3. Development Problems of the West Beijing Corridor 
 
The unique location advantages, the accessibility of the transportation system, the long 
history and the rich resource endowment have made the advantages and potential of the 
West Beijing Corridor. However, Zhangjiakou is within the poverty region around the capital; 
Ecological development and economic development are extremely unbalanced. 
 
3.1 Protection of Ecologically Sensitive Areas Restricts Urban Economic Development 
The biggest conflict of the region lies between ecological protection and economic 
development. There has been an increasing hidden danger for extensive development, 
showing low efficiency in concentrated use of lands, which has now become the restrictions 
of regional development. Taking regional ecological capacity into consideration, there are 
obvious issues concerning unsustainable resource utilization, ecological deficit, which means 
the current energy consumption mode needs to be urgently transformed. 
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Figure 3: Water Demand and Supplyin the West Beijing Corridor 

Source: drawn by the author with data source from Wu&Zhang,2011 & Dong et al., 2013. 

 
1) The Greater Beijing Region in in short supply of water resources. As an important 
ecological water conservation area, the water resources management problem in the West 
Beijing Corridor is highlighted, with difficulties to coordinate development between regions. 
The West Beijing Corridor is the main water supply and the main ecological conservatory in 
Beijing. However, due to the water utilization mode of the upper stream area is not 
sustainable, the Guanting Reservoir has stopped the supply for drinking water. As a result, it 
is difficult to well coordinate the water resources for the Greater Beijing Region. 
 
2) There are contradictions in the construction of Yanghe River conservancy project. It is 
against the regional sustainable development to carry out the rubber dam projects, or other 
waterscape projects which harden the riverway and hinder the migration. Slowly-upgraded 
sewage treatment projects are also considered improper. Located at the juncture of Beijing 
and Zhangjiangkou, the Guanting Reservoir enjoyed the total volume of 4.16 km3. The water 
volume has reduced from 1.9 km3(at the beginning of the construction in 1954) to 0.1 km3 (in 
2015) during the second half of the last century (Zhang, 2008). Nearly 160 km2 of water 
surface has been reduced to only 30 km2 to 40 km2(Zhang, 2008). The village around the 
reservoir is densely covered. The retracting lands are mostly turned into farmlands and the 
original plants have been seriously damaged. 
 
3) Inefficient management of the Greater Beijing Region sand source. The regional 
coordination strategy requires that anti-sand barriers should be built for the West Beijing 
Corridor. However, there has been extensive desertification and soil erosion within the region, 
with the proportion of light desertification being 35% (Wang, 2012). 
 
4) Ecological barrier is faced with soil erosion. The expansion of urban construction lands 
has become contradictory for the protection of forestry lands and basic farmlands. Smart 
growth of urban construction lands is still to be explored and the proper layout for farming 
and forestry land is still to be optimized. The overland runoff is not sufficient, showing serious 
consumption of underground water and unsustainable of water resource application. 

 

     
 

Figure 4: Desertification and Soil Erosion State in the West Beijing Corridor 

Source: drawn by the author. 
 
3.2  Imbalance of Urban Development to be Coordinated 
There has been an imbalance development of the urban nodes in the West Beijing Corridor, 
showing a distinct trend for homogeneous development. The exploitation and utilization of 
resources is not intensive and there lacks communication and coordination between 
neighboring nodes. The current urban system is scattered, the population agglomeration 
effect cannot be being achieved well. Most villages are faced with poor geographical 
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conditions and belong to ecological protection areas. Besides, the upper stream of Yanghe 
River is mostly for agricultural use, while the middle stream for industrial use and the lower 
stream for both industrial and agricultural use. Most of the industrial and urban life sewage 
has been discharged to Yanghe River, manifesting the conflict between human activities and 
the sustainable development of the waters. 
 
1) The limitation of government’s rights and obligations due to the administrative borders. 
The division of administrative units restricts the overall development. It is difficult for the 
government of these divided units to well communicate with each other and there lack 
effective ways to solve regional conflicts. the West Beijing Corridor should be considered as 
a complete district to solve the problems including aging, relatively low labor quality, 
hollowing villages and population loss, etc. 
 
2) Industrial extensive development consumes much energy and water. The industrial parks 
which are based on black metals and traditional electricity and chemical support are of high 
consumption of water and energy but low output value, causing soil and hydrological 
environmental pollution and the incompatibility with current water resources. The sewage 
discharge and water resource consumption lead to water quality damage and the water level 
decline and water area reduction, so there will be a shortage for underground water 
resources. 
 
3) Low efficiency in agricultural development leads to massive pollution. As the urbanization 
drive proceeds, there will be increasing pressure asserted by agricultural pollution on the 
waters of the river. The scattered villages have posed challenges when it comes to the 
concentrated management of farmlands. The infrastructure processing sewage in the 
villages and towns is weak. Without proper treatment of swage of life and production, the 
water resources have been severely polluted. 
 
In conclusion, the traditional mode which considers the administrative units separately 
ignores the importance of regional interactive development. The separation of administrative 
units cannot be disconnected geographically. The Yanghe River Watershed is a complete 
eco-system and the rights and obligations for this area is difficult to be defined for different 
administrative units. 
 

    
 

Figure 5: Population Density and the Scattered Settlement Points 

Source: drawn by the author. 

 
4. Exploration on the Comprehensive Development of Small Watershed Units 
 
Water-shortage is the core issue of the development of the Yanghe River Watershed. It is of 
practical significance for disharmony between regions and realizing the coordinated 
development of river management, industrial layout, agricultural layout and urban 
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construction by breaking through the administrative boundary and coordinate administrative 
interval cooperation with "small watershed" as a unit. 

By applying the theory and method of watershed ecology, the water gathering ground of the 
river surrounded by the divide line is subdivided into nine watershed units. According to per 
capita ecological carrying capacity, it is estimated that about 1.725 million people can be 
carried in the watershed; And now there are 1.888 million people existed in the watershed, in 
order to ensure the sustainable development, it is necessary to guide and control the 
population distribution in the watershed properly. 

Figure 6: Population Capacity of Each Small Watershed Unit 

Source: drawn by the author. 

In terms of management strategies in small watershed units, the foregoing mid-term and 
long-term program in further is divided into two aspects: respectively the management of 
water environment and the planning of the space. On the management of water environment, 
practical action plan is supported by administrative system, and space planning based on 
watershed environment after renovation is fully implemented which involves urban system, 
cultural tourism resources and the industrial layout etc. 

4.1  Water Environment Management 
On the management level, in the cross-region comprehensive management of Yanghe River 
Watershed, the concept of "Watershed Circle" should be established, as well as at the level 
of Beijing and Zhangjiakou government cross-region comprehensive control department 
should also be established. Taking the small watershed as a management unit, under the 
mutual participation of Zhangjiakou and Beijing government, enterprises and the public, in 
the use of means of administration, market and law, coordinating, systematic, and 
sustainable management has been applied to well coordinate the resources in the small 
watershed units, so as to promote the coordinated development in the watershed as a whole. 

The policy of "River Leader System" should be implemented, and the main person in charge 
of the party and government of the main watershed unit should hold the post of “River 
Leader”, who shall be responsible for the treatment of river pollution. River Leaders should 
coordinate to deal with the regulation problem of trans-boundary watersheds unit to achieve 
the division of responsibilities and rights. In addition, the comprehensive management mode 
of watershed units requires the synchronization of urban river regulation and urban 
development. Taking the river as a whole system, the management of upstream and 
downstream, main flow and tributaries are taken into account comprehensively, hence 
realizing the effective regulation of the whole Yanghe River Watershed. 

995



XU, NINGJING Regional Watershed Comprehensive Management   54th ISOCARP Congress 2018 

 
 

When it comes to techniques, on the basis of ecological sensitivity factors, the status of 
towns, villages residential areas, water bodies, nature reserves, and farmland should be 
combined to obtain the construction suitability evaluation; and by drawing ecological red line, 
clear define and standardize the range of construction and development. According to land 
use assessment, on the premise of present distribution situation of towns, village farmlands, 
reservoir and protection zone, five types of areas are divided, including town construction 
area, farm area, tourist area, protected area, and key protected area. Also, there will be 
requirements related to the construction and activities of each area. Among them, protected 
areas accounted for 68.98%. Through the planning and improvement of agriculture and 
forestry, changes in land use have increased the area of woodland to achieve the ecological 
functions of wind prevention, soil fixation and water conservation. 
 

  
 

Figure 7: Construction Suitability Evaluation, Five Types 0f Functional Areas and Woodland Planning 

Source: drawn by the author. 

 
In terms of rural source pollution control, the technology of sprinkler irrigation, drip irrigation 
and micro-irrigation should be taken, and make effective utilization of water resources 
reasonably, choose good, less water-intensive crop varieties, reduce the planting area of 
high water-intensive crops. At present, settlement points located around the Guanting 
Reservoir watershed unit generally adopt the old flood irrigation method, which result in the 
relative serious waste; The reduction potential of pollutants in the corresponding planting 
industry mainly comes from the scientific and reasonable use of pesticides and fertilizers. 
Measures should be taken to improve the utilization rate of fertilizers by soil testing and 
formulated fertilization and changing fertilization methods. Adjust the planting structure to 
prevent the pollutants flow into the water. 
 
Build a perfect ecological system, improve the effectiveness of protection, protect the 
diversity of regional species, and form the landscape pattern with characteristics. 
 
4.2  the Layout of Leading Industries 
Integrated watershed development needs eliminate high-energy and high-pollution industries 
such as black metal mining and processing, traditional power supply and chemical products 
manufacturing in the watershed, optimize and upgrade traditional leading industries such as 
manufacturing of specialized equipment, food, general equipment and tobacco, and foster 
new industries such as new energy and automobile manufacturing. The development model 
is the combination of production, study and research and industrial agglomeration. In this 
way, the four major industrial agglomeration areas will be formed. Zhangjiakou Central 
District and Xuanhua District in upstream is focused on manufacturing industry; aerospace 
equipment and environmental protection industry develop in Huailai District in middlestream; 
and new energy resources develop in Yanqing District in downstream. Finally, according to 
the water supply in the watershed, the location and area of the current industrial park in the 
watershed will be adjusted respectively. The main trend is area reduction. 
 
Moreover, construct multiple and compound ecological leisure roads and provide diversified 
choices for different types of tourists and residents. Build four travel lines of hundred-mile 
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galleries, Great Wall leisure lines, Beijing-Zhangjiakou railway and the green road along the 
Yanghe River in the watershed, and form differentiated leisure areas run through by 
ecological recreation corridor. Differentiated functional status promotes the integrated 
development of the whole watershed. 

4.3  Urban System Planning 
Combine urban development potential with the conclusion of the ecological carrying capacity, 
three types of small watershed units would be divided, respectively the integrated 
development watershed units, the coordination of urban and rural ecology units and natural 
ecological conservation units, and on account of three types of small watershed units, 
respectively the measures of optimizing and improving quality, the coordinated development 
and ecological protection are proposed. 

On the basis of classification, the development function of central settlements inside the 
watershed units should be further cleared. Yanqing District in downstream as international 
tourism and leisure area, Huailai District in middlestream as the important transport junction 
in the west area of Beijing, Xiahuayuan District in middlestream as regional culture tourism 
city, Xuanhua District in upstream as the famous historical and cultural city, and Zhangjiakou 
Central District in upstream as the finance and information center in the northwest area of 
Hebei Province, will be realized. That will achieve differentiated linkage development. Based 
on the areas mentioned above, the development structure of connecting watershed units is 
determined by using the landscape system pattern and realize the interconnection and 
interaction of core nodes, and symbiotic mode of harmonious development of the upstream 
and downstream watershed units. 

The combination model of central-cities +key-towns + general-towns is adopted in the 
development of watershed units. Efforts are taken to encourage the clustered linkage 
development of key-towns, as well as to perform appropriate tourism development projects 
and attract foreign business and investment, motivating the industrial development. In 
general-towns, the increase of land use should be strictly restricted, promoting environment-
friendly recreation and ecological education, and encouraging non-permanent and non-
development projects. 

In conclusion, the land use pattern should be further optimized in terms of land layout, with 
emphasis on regional coordination and comprehensive development inside watershed units. 

Figure 8: Devided Small Watershed Units and the Guanting Watershed Unit Town Development Mode 

Source: drawn by the author. 
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5. Exploration for Small Watershed Units---Taking the Comprehensive Management 
of Cross-Border Watershed Around Guanting Reservoir as Example 

 
Guanting Reservoir is an important water source in the capital area. According to the 
administrative boundary division, 70% of it is in Zhangjiakou and 30% in Beijing. As Guanting 
Reservoir and its surrounding area are faced with serious water pollution, it’s necessary to 
consider the development within the complete watershed unit. To coordinate the two 
administrative regions from the perspective of watershed units is of great significance to the 
protection of water source area and the construction of water source conservation area. 
 

 
 

Figure 10: Different Boundaries by Administration and Watershed Unit 

Source: drawn by the author. 

 
In the integrated planning of the watershed units, the development of Guanting Reservoir is 
positioned as a regional ecological leisure area, where the tourism service industry has been 
mainly developed with many green industry demonstrations. In this watershed unit, the 
impact of major events brings opportunities. The 2022 Winter Olympics promotes the 
gathering of ski resort and other tourist service facilities, and the 2019 Garden Expo will 
accelerate the construction of landscape ecological corridor along the river. 
 
From the perspective of ecological carrying capacity of the watershed unit, the current 
population in the watershed unit has not reached environmental saturation yet. However, 
except for the dramatic increase of tourists caused by major events, there is still much less 
space for growth. In the aspect of ecological development, firstly, it’s necessary to form 
ecological corridor system in the watershed unit based on regional national forest park, forest 
green land, river ecological green space around Guanting Reservoir, and the urban inside 
green space, as well as to supply the channel for the migration of wildlife in the watershed 
unit. Secondly, the management mechanism of the overall watershed unit should be 
improved by implementing the systematic supervision of the boundary greenbelt, riverbank 
boundary facilities and sewage treatment at the administrative boundary. The sustainable 
development of water resources can be realized through integrated management of water 
pollution from upper stream, middle stream to lower stream. According to different 
geographical features, the upstream urban development area is the concentrated location of 
the reservoir, and the sewage is treated in a belt and plane shape; The middle stream urban 
development area is also the downstream area of the reservoir, which is treated with belt-
shaped sewage; The downstream is the non-concentrated area of the township for the 
treatment of point-shaped sewage. 
 
In the aspect of policy, ecological compensation measures should be perfected. It is 
recommended that the central committee and the Beijing municipal government should 
provide compensation to relatively poor cities such as Zhangjiakou to alleviate the limitation 
of economic development caused by the development of ecology from two aspects: capital 
and resources. Meantime, the appraisal system should be established to achieve a relatively 
equitable distribution of benefits. 
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6. Conclusion

Comprehensive watershed management emphasizes that in the process of developing and 
utilizing water resources, it is necessary to adhere to the organic combination of two values. 
On one hand, it must serve the purpose of economic development; On the other hand, it 
must maintain the basic ecological balance of the watershed. For this purpose, 
comprehensive watershed management must break through the barriers of administrative 
divisions. The upper, middle and lower streams of the Yanghe River Watershed should be 
comprehensively managed based on their different water environment issues to achieve the 
goal of ecological-production-life integration development from the whole watershed. This 
can also change the current development model of the government. Comprehensive 
watershed management is not just a regional master plan. It should also be subdivided into 
the various urban and rural settlements. The division of small watershed units makes the 
problems of various parts more detailed, thus realizing the implementation of watershed 
planning and a sustainable living environment that meets the needs of the Greater Beijing 
Region.  
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Abstract 
 
,Q� UHFHQW� \HDUV�� ZRUOGZLGH� H[WUHPH� ZHDWKHU� LV� FRQVWDQWO\� DSSHDULQJ�� 7KH� H[WHQVLYH�
GHYHORSPHQW�DQG�FRQVWUXFWLRQ�RI�FLWLHV�KDG�FKDQJHG� WKH�RULJLQDO�ZDWHU�V\VWHP� WKDW�FDXVHG�
WKH� IUHTXHQW� RFFXUUHQFH� RI� XUEDQ� ZDWHU� GLVDVWHUV� DQG� WKH� ZRUVHQLQJ� RI� WKH� ZDWHU�
HQYLURQPHQW�XQWLO�WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI�WKH�6SRQJH�FLWLHV�YLJRURXVO\�SURPRWHG�LQ�
&KLQD� WKDW� WKH� SUREOHPV�ZLWK� XUEDQ�ZDWHU� V\VWHPV�ZHUH� JUDGXDOO\� HDVLQJ� LQ� ������ ,Q� WKLV�
SDSHU�� WKURXJK� IRXU� SRLQWV� RI� YLHZ� DUH� HFRORJLFDO� WRXJKQHVV�� WHFKQLFDO� WRXJKQHVV�� VRFLDO�
WRXJKQHVV� DQG� HFRQRPLF� WRXJKQHVV� WKDW�PDNH�D� VFLHQWLILF� WRS�OHYHO� GHVLJQ� RI�6SRQJH� FLW\�
FRQVWUXFWLRQ�� 0HDQZKLOH�� LW� SRLQWV� DW� WKUHH� NH\� SUREOHPV� DV� WKH� XUEDQ� IORRG� FRQWURO� DQG�
GUDLQDJH�� UHJXODWLRQ� RI� GLIIXVH� SROOXWLRQ� DQG� XWLOL]DWLRQ� RI� UDLQZDWHU� UHVRXUFHV� LQ� DQ� XUEDQ�
WHQDFLW\�GHYHORSPHQW�SHUVSHFWLYH��EDVHG�RQ� WKH�NH\�SRLQWV�DV� WKH�VLPXODWLRQ� WHFKQRORJ\�RI�
XUEDQ� UDLQ� DQG� IORRG� DQG� WKH� /,'� RSWLPL]DWLRQ� WHFKQLTXH�PHWKRG� WR� GLVFXVV� WKH� WHFKQLFDO�
PHWKRGV� IRU� VXSSRUWLQJ� WKH� LPSOHPHQWDWLRQ�RI�6SRQJH�FLWLHV��$FFRUGLQJ� WR� WKH�6SRQJH�FLW\�
FRQVWUXFWLRQ�LQ�WKH�QHZ�DUHD�RI�SLORW�FLWLHV���7KH�FRQFHSWXDO�SODQQLQJ�RI�WKH�VSRQJH�FLW\�LQ�WKH�
H[WHQVLRQ�DUHD�RI�-L[L�LQ�-LQDQ�FLW\�DV�WKH�UHVHDUFK�FDVH��SXW�IRUZDUG�WKH�SODQQLQJ�VWUDWHJLHV�
RI� HFRORJLFDO� SDWWHUQ� FRQVWUXFWLRQ�� V\VWHPDWLF� SODQQLQJ� DQG�F RQVWUXFWLRQ� JXLGDQFH� RI� WKH�
VSRQJH� FLW\� LQ� V\VWHP�� DOVR� H[SORUHV� WKH� H[WHQGHG� LQGXVWULDO� GHYHORSPHQW� DQG� WKH�
FRQVWUXFWLRQ� RI� WHQDFLW\� PHFKDQLVP� RI� WKH� 6SRQJH� FLW\� WKDW� DWWHPSWV� WR� SURYLGH� D�QHZ �
WKLQNLQJ�DQG�SDWK�IRU�WKH�VWXG\�RI�WKH�VSRQJH�FLW\�SODQQLQJ�DQG�FRQVWUXFWLRQ��
�
.H\ZRUGV��6SRQJH�&LW\��1HZ�8UEDQ�'LVWULFWV��7RXJKQHVV�'HYHORSPHQW�
�
�
1. Background 
 
7KH� SURPRWLRQ� RI� �QHZ� QRUPDO�� DFFHOHUDWHV� WKH� SDFH� RI� XUEDQ� WUDQVIRUPDWLRQ� DQG�
GHYHORSPHQW�� ZKLFK� PDNHV� LWV� GHYHORSPHQW� GHPDQG� VKLIW� IURP� �VFDOH� DQG� TXDQWLW\�� WR�
�HIILFLHQF\� DQG� TXDOLW\��� 7KH� FRQVWUXFWLRQ� RI� WKH� H[WHQVLYH� GHYHORSPHQW� RI� WKH� FLW\� KDV�
FKDQJHG�WKH�RULJLQDO�ZDWHU�V\VWHP�RI�WKH�FLW\��DQG�WKH�SUREOHP�RI�ZDWHU�V\VWHP�LQ�WKH�FLW\�KDV�
EHFRPH�LQFUHDVLQJO\�SURPLQHQW��6LQFH�������&KLQD�KDV�YLJRURXVO\�SURPRWHG�WKH�FRQVWUXFWLRQ�
RI�VSRQJH�FLW\�WR�VROYH�WKH�SUREOHPV�UHODWHG�WR�XUEDQ�ZDWHU�HQYLURQPHQW��ZDWHU�HFRORJ\�DQG�
ZDWHU� UHVRXUFHV�� ([SHUWV�� VFKRODUV� DQG� UHOHYDQW� DGPLQLVWUDWLYH� GHSDUWPHQWV� LQ� WKH� ILHOG� RI�
XUEDQ� SODQQLQJ� DQG� FRQVWUXFWLRQ� KDYH�PDGH�PDQ\� XVHIXO� DWWHPSWV� DQG�H[SORUDWLRQV� LQ� WKH�
SODQQLQJ�DQG�UHVHDUFK�RI�VSRQJ\�FLWLHV���
�
,Q�RUGHU�WR�HQKDQFH�WKH�UHVLOLHQFH�RI�WKH�FLW\��VHYHUDO�SLORW�SURMHFWV�KDYH�EHHQ�VHW�XS�LQ�&KLQD�
WR�FDUU\�RXW�WKH�FRQVWUXFWLRQ��8QIRUWXQDWHO\�����RI�WKH����VSRQJH�&LW\�WULDOV�LQ�&KLQD�DSSHDUHG�
ZDWHU�ORJJLQJ�LQ�������ZKLFK�OHG�WR�YDULRXV�FRQWURYHUVLHV�LQ�WKH�FLYLO�DQG�DFDGHPLF�FLUFOHV��$W�
WKH�VDPH�WLPH��LW�LV�IRXQG�WKDW�WKH�UHVHDUFK�VFRSH�RI�WKH�SLORW�VSRQJH�FLW\�LV�OLPLWHG�E\�WKH�VRUW�
RXW� DQG� UHYLHZ�RI� YDULRXV�SUREOHPV� LQ� WKH�SURFHVV�RI� WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI� WKH�

1000



GRPHVWLF�VSRQJH�FLW\��,W�RIWHQ�LJQRUHV�WKH�WRS�OHYHO�GHVLJQ�SUREOHP�RI�VSRQJH�&LW\��HVSHFLDOO\�
IRU� WKH�VWXG\�RI�ZDWHU�V\VWHP�SODQQLQJ� LQ� ODUJHU�VFDOH�UHJLRQV�DQG�FLWLHV��=KDR�]KLTLQJ��:X�
=KRQJ\DQJ�	�:DQJ�=XRZHL���������8QGHU�VXFK�FLUFXPVWDQFHV�� WKH�FRQVWUXFWLRQ�RI�VSRQJH�
FLW\�XQGHU�WKH�JXLGDQFH�RI�XUEDQ�UHVLOLHQFH�WKLQNLQJ�LV�SDUWLFXODUO\�LPSRUWDQW���
�
+RZHYHU��PRVW� RI� WKH� UHVHDUFK� IRFXVHV�RQ� WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI� VSRQJ\�FLWLHV��
7KH\�DUH�PRUH�LQFOLQHG�WR�VSHFLILF�PXQLFLSDO�HQJLQHHULQJ�PHDVXUHV��DQG�WKH�IRFXV�LV�WR�VROYH�
WKH�SUREOHP�RI�XUEDQ�ZDWHU�ORJJLQJ��:DQJ�&�+��%ODFNPRUH�-�0���������7KHUHIRUH�WKLV�SDSHU�
SXWV�IRUZDUG�WKH�WRS� OD\HU�GHVLJQ�RI�WKH�FRQVWUXFWLRQ�RI� WKH�SODQQLQJ�VWUDWHJ\�RI�WKH�VSRQJ\�
FLW\�E\�WDNLQJ�-LQDQ�-L[L�H[WHQVLRQ�DUHD�DV�WKH�UHVHDUFK�REMHFW��WDNLQJ�WKH�SUREOHPV�DULVLQJ�LQ�
WKH�SURFHVV�RI�WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI�WKH�VSRQJH�FLW\�DV�WKH�JXLGDQFH��DQG�WKURXJK�
WKH�PHWKRGV�RI�XUEDQ�IORRG�GHIHQVH�DQG�GUDLQDJH�� WKH�FRQWURO�RI�QRQ�SRLQW�VRXUFH�SROOXWLRQ�
DQG�WKH�UHVRXUFH�XWLOL]DWLRQ�RI�UDLQZDWHU��6KDR�<LZHQ��;X�-LDQJ����������
�
�
2. Methodology 
�
2.1  Range of Study 
�
-LQDQ�ZDV�VHOHFWHG�DV�WKH�ILUVW�EDWFK�RI�VSRQJH�SLORW�FLWLHV�LQ������,W�VHOHFWHG�WKH�ROG�FLW\�DUHD�
RI� ��� VTXDUH� NLORPHWHUV� LQ� WKH� FHQWUDO� DUHD� DV� WKH� SLORW� DUHD� RI� VSRQJH� FLW\� FRQVWUXFWLRQ�
�)LJ�����7KH� VFRSH� RI� WKLV� SODQ� LV� WR� VHOHFW� WKH� -L;L�ZHWODQG��(PHL� DUHD�DQG�:HVW�5DLOZD\�
6WDWLRQ� DUHD� LQ� WKH� ZHVWHUQ� SDUW� RI� -LQDQ� DV� WKH� GHPRQVWUDWLRQ� DUHD� IRU� VSRQJH� FLW\�
FRQVWUXFWLRQ�� 7KH� FRQFHSWXDO� SODQQLQJ� LV� WKH� WRS�OHYHO� GHVLJQ� RI� VSRQJH� FLW\�� ,W� LV� D�
FRPPDQGLQJ�SODQ�LQ�WKH�LPSOHPHQWDWLRQ�SURFHVV�RI�WKH�VSRQJ\�FLW\�SODQQLQJ�DQG�FRQVWUXFWLRQ�
LQ� -L;L� H[WHQVLRQ�DUHD�� DQG�SURYLGHV� WKH� WRS� OHYHO� SRVLWLRQLQJ�DQG� WHFKQLFDO� VXSSRUW� IRU� WKH�
IROORZ�XS�FRQWURO�GHWDLOHG�SODQQLQJ��FRQVWUXFWLRQ�GHWDLOHG�SODQQLQJ��FRQVWUXFWLRQ�PDQDJHPHQW��
DFFHSWDQFH�DQG�PDLQWHQDQFH�ZRUN��=KDR�]KLTLQJ�������� �
�

 
Figure 1: Current status of existing projects  

Source: graphing by author�
 

2.2  Situation Questions 
�
�L�� 7KH� XWLOL]DWLRQ� UDWH� RI� XQFRQYHQWLRQDO� ZDWHU� UHVRXUFHV� LV� ORZ�� 7KH� UHJHQHUDWLRQ� DQG�
XWLOL]DWLRQ�RI�VHZDJH�KDV�QRW�\HW�IRUPHG�D�FRPSOHWH�V\VWHP��DQG�WKH�XWLOL]DWLRQ�RI�UDLQZDWHU�
UHVRXUFHV� KDV� MXVW� VWDUWHG�� 7KHUH� DUH� RQO\� UDLQZDWHU� FROOHFWLRQ� DQG�XW LOL]DWLRQ� IDFLOLWLHV� LQ�
VRPH� KRXVLQJ� HVWDWHV�� VXFK� DV� -L� :DWHU� 5R\DO� *DUGHQ� 'LVWULFW�� )RUHVW� /DQGVFDSH� 9LOOD�
GLVWULFW�DQG�SDUW�RI�WKH�VWUHHW���
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�LL�� 7KHUH� LV� D� KLGGHQ� GDQJHU� RI� ZDWHU� ORJJLQJ� LQ� -L;L� H[WHQVLRQ� DUHD�� 7KH� GDWD� VKRZ� WKDW�
WKHUH�LV�QR�ZDWHU�DFFXPXODWLRQ�SRLQW�LQ�-L;L�H[WHQVLRQ�DUHD��EXW�LWV�UDLQZDWHU�SLSHOLQH�V\VWHP�
LV� QRW� SHUIHFW�� WKH� UHFXUUHQFH� SHULRG� LV� OHVV� WKDQ� �� \HDUV�� 7KH� SRRU� VFKHGXOLQJ� RI� WKH�
FRQVWUXFWLRQ�RI�UDLQZDWHU�SLSH�QHWZRUN�LQ�WKH�ZHVW�VWDWLRQ�DUHD�DQG�WKH�XQVRXQG�SLSH�QHWZRUN�
LQ�(PHL�DUHD�KDYH�KLGGHQ�GDQJHUV�RI�ZDWHU�ORJJLQJ���
�
�LLL��7KH�VHZHUDJH�QHWZRUN�V\VWHP�KDV�QRW�\HW�EHHQ�FRQVWUXFWHG�LQ�(PHL�DUHD��7KH�HIIHFW�RI�
WKH�GLUHFW�GLVFKDUJH�RI�VHZDJH�DQG�WKH�QRQ�SRLQW�VRXUFH�SROOXWLRQ�UHVXOW�LQ�SRRU�ZDWHU�TXDOLW\�
RI�WKH�0RXQW�(PHL�5LYHU�DQG�LWV�GRZQVWUHDP�6PDOO�7KDQK�+D��7KH�QRQ�SRLQW�VRXUFH�SROOXWLRQ�
RI�XUEDQ�ZDWHU�DQG�UDLQZDWHU�VXUIDFH�UXQRII�LV�PRUH�VHULRXV���
�
�LY��7KH�HFRORJLFDO�QDWXUH�RI�D�IHZ�ULYHU�FRXUVH�VKRUHOLQH�LV�QRW�JRRG��7KH�PDLQWHQDQFH�RI�WKH�
HFRORJLFDO�QDWXUH�RI�6PDOO�7KDQK�+D��/D�0RXQWDLQ�5LYHU�DQG�-DGH�&KDUDFWHU�5LYHU�LV�JRRG��
7KHUH� LV� QR�PDLQWHQDQFH�PHDVXUH� IRU�0RXQW�(PHL� ULYHU� EDQN� OLQH�� VR�HFRORJLFDO� VKRUHOLQH�
UHVWRUDWLRQ�LV�QHHGHG��
�
�Y�� 7KH� ULVN� RI� IORRG� GLVDVWHU� LV� ORZ�� DQG� WKH� SUHYHQWLRQ� DQG�F RQWURO� V\VWHP� QHHGV� WR� EH�
LPSURYHG��2Q�WKH�VRXWK�VLGH�RI� WKH�-LQ[L�H[WHQVLRQ�DUHD�� WKHUH� LV�D� IORRG�E\�SDVV�RI� WKH�/D�
0RXQWDLQ�5LYHU��,W�LQWURGXFHG�WKH�IORRG�XSVWUHDP�RI�WKH�6PDOO�7KDQK�+D�LQWR�WKH�ZHVW�WR�WKH�
<HOORZ�5LYHU�ULYHU�V\VWHP�DQG�UHGXFHG�WKH�SRWHQWLDO�IORRG�KD]DUG��+RZHYHU��WKH�UDLQVWRUP�LQ�
-LQDQ�LV�FKDUDFWHUL]HG�E\�KHDY\�UDLQIDOO��KLJK�LQWHQVLW\��REYLRXV�ORFDOLW\�DQG�YHU\�FRQFHQWUDWHG�
WLPH�KLVWRU\�GLVWULEXWLRQ��,W�VKRXOG�VWUHQJWKHQ�IORRG�FRQWURO�DQG�LPSURYH�WKH�UHVLVWDQFH�WR�IORRG�
GLVDVWHUV�LQ�WKH�-L;L�H[WHQVLRQ�DUHD��%DWHV�6��$QJHRQ�9���$LQRXFKH�$����������
�
2.3  Urban Toughness 
�
5HVLOLHQFH�WKLQNLQJ�FDQ�VROYH�YDULRXV�SUREOHPV�LQ�WKH�FRQVWUXFWLRQ�RI�VSRQJH�FLW\�ZLWK�D�QHZ�
UHVHDUFK� DQJOH�� DQG� FRQVWUXFW� D� PRUH� VWDEOH� XUEDQ� HFRORJLFDO� SDWWHUQ� IURP� D� PDFUR�
SHUVSHFWLYH� LQ� RUGHU� WR� VROYH� WKH� SUREOHP� RI� SRRU� V\VWHPDWLF� DQG� VLQJOH� UHVHDUFK� VFDOH�
�$GJHU��:��1��� ������� ,W� HVWDEOLVKHV� WKH� RYHUDOO� IUDPHZRUN� RI� WKH� VSRQJH� FLW\� FRQVWUXFWLRQ�
V\VWHP�ZLWK� WKH�DELOLW\� WR�GHDO�ZLWK�WKH�UDLQ�DQG�IORRG�ULVN�IURP�WKH�PHVR�VFDOH��DQG�PDNHV�
WKH�FRQVWUXFWLRQ�RI�WKH�VSRQJH�&LW\�FROODERUDWH�KLJKO\�ZLWK�WKH�VSHFLDO�SODQQLQJ�EHWZHHQ�WKH�
RWKHU�XUEDQ�VXEV\VWHPV��ZKLFK�HQKDQFH�WKH�LQWHJULW\�RI�WKH�FRQVWUXFWLRQ�SURMHFW�DQG�PDNH�LW�
QR� ORQJHU�EOLQGO\� UHO\�RQ� WKH� IDFLOLWLHV� WR�VROYH� WKH�ZDWHU�V\VWHP�SUREOHP� �%DL��;���������� ,W�
EXLOGV�WKH�IDFLOLWLHV�RI�WKH�VSRQJH�FLW\�IURP�WKH�PLFUR�VFDOH��DQG�DW�WKH�VDPH�WLPH�GHSOR\V�DQG�
SURPRWHV� WKH� LPSOHPHQWDWLRQ� DQG� PDQDJHPHQW� RI� WKH� FRQVWUXFWLRQ� RI� WKH� VSRQJH� FLW\�� LQ�
RUGHU�WR�HQKDQFH�WKH�VWDELOLW\�RI� WKH�HFRQRP\�DQG�FRQWURO�RI� WKH�VSRQJH�FLW\��7KH�IROORZLQJ�
ZLOO� EH�GL VFXVVHG� IURP� IRXU� SHUVSHFWLYHV� RI� UHVLOLHQFH�� HFRORJ\�� HQJLQHHULQJ�� HFRQRP\�DQG�
VRFLHW\��)LJ����  
�

�
Figure 2: The Type of Toughness Development 

Source: graphing by author 
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2.4  Data Specification 
�
$FFRUGLQJ�WR�WKH�'(0�HOHYDWLRQ�DQG�ODQGVHW��VDWHOOLWH�UHPRWH�VHQVLQJ�LPDJH�GDWD�SURYLGHG�
E\�WKH�ORFDO�VXUYH\�VHUYLFH��LW�KDV�FDUULHG�RXW�WKH�DQDO\VLV�RI�WKH�DUHD�RQ�WKH�VORSH��HOHYDWLRQ��
YHJHWDWLRQ�FRYHU�DQG�KHDW�LVODQG��DQG�ORFNHG�WKH�PDLQ�DJJUHJDWLRQ�DUHD�RI�WKH�VLWH�SUREOHP��
/RFDO�UDLQIDOO�GDWD�DUH�GHULYHG�IURP�ORFDO�<HDUERRN�FKURQLFOHV��,Q�RUGHU�WR�HQVXUH�FRQVLVWHQF\�
RI� WKH� UHVHDUFK� IRXQGDWLRQ�� WKHVH� GDWD� VRXUFHV� FKRVH� WKH� VDPH� \HDU� WR� PLQLPL]H� WKH�
SRVVLELOLW\�RI�LQYDOLG�GDWD�DV�IDU�DV�SRVVLEOH� �
�
2.5  Statistical Analysis 
�
7KH� UDLQIDOO� SDWWHUQ� LQ� &KLFDJR� LV� FRPSRVHG� RI� WKH�PD[LPXP� UDLQIDOO� LQWHQVLW\� RI� GLIIHUHQW�
GXUDWLRQ�XQGHU�D�FHUWDLQ�UHFXUUHQFH�SHULRG��7KH�GHWHUPLQDWLRQ�RI�UDLQ�SDWWHUQ�LV�EDVHG�RQ�WKH�
,')�UHODWLRQ�FXUYH�DW�D�VSHFLILF�UHFXUUHQFH�SHULRG��7KH�GHWHUPLQDWLRQ�RI�WKH�UDLQIDOO�SDWWHUQ�LQ�
&KLFDJR� LQFOXGHV� WKH� GHWHUPLQDWLRQ� RI� WKH� FRPSUHKHQVLYH� UDLQIDOO� SHDN� SRVLWLRQ� FRHIILFLHQW�
DQG�WKH�GHWHUPLQDWLRQ�RI�WKH�UDLQIDOO�JUDSK�PRGHO�LQ�&KLFDJR��7ULQK�'��&KXL�7���������
�
�L�� 7KH� DQQXDO� PD[LPXP� UDLQIDOO� SURFHVV� VDPSOHV� RI� WKH� HYHU\� GXUDWLRQ� RI� UDLQIDOO� ZHUH�
VHJPHQWHG�DW�LQWHUYDOV�RI��PLQ�WR�FDOFXODWH�WKH�UDLQIDOO�SHDN�SRVLWLRQ�FRHIILFLHQW�ri = ti / Ti��ri�LV�
WKH�SHDN�SRVLWLRQ�FRHIILFLHQW�RI�WKH�UDLQIDOO��ti� LV�WKH�SHDN�YDOXH�WLPH�RI�WKH�UDLQIDOO���DQG�Ti LV�
WKH�GXUDWLRQ�RI�UDLQIDOO��
�
�LL��)LUVW��LW�FDUULHV�RQ�WKH�DULWKPHWLF�DYHUDJH�RI�WKH�UDLQ�SHDN�SRVLWLRQ�FRHIILFLHQW�RI�WKH�DQQXDO�
PD[LPXP�UDLQIDOO�SURFHVV�VDPSOHV�RI�WKH�HYHU\�GXUDWLRQ�RI�UDLQIDOO��WKHQ�ZHLJKWHG�DYHUDJH�RI�
HDFK�GLDFKURQLF�SHDN�SRVLWLRQ�FRHIILFLHQW�DFFRUGLQJ�WR�WKH�OHQJWK�RI�HDFK�GLDFKURQLF�WLPH�DQG�
FDOFXODWHV�WKH�FRPSUHKHQVLYH�UDLQIDOO�SHDN�ORFDWLRQ�FRHIILFLHQW�r��
�
�LLL�� ,W�GHVLJQV�WKH�UDLQIDOO� UHFXUUHQFH�SHULRG��P��DQG� WKH�GXUDWLRQ�RI�UDLQIDOO� �t��EDVHG�RQ�WKH�
FRPSUHKHQVLYH� UDLQ�SHDN�SRVLWLRQ�FRHIILFLHQW� r��DQG�VXEVWLWXWLQJ� LW� LQWR� WKH� UDLQIDOO�SDWWHUQ� LQ�
&KLFDJR�GHULYHG� IURP� WKH� UDLQVWRUP� LQWHQVLW\� IRUPXOD� WR�FDOFXODWH� WKH� LQVWDQWDQHRXV� UDLQIDOO�
LQWHQVLW\�EHIRUH�DQG�DIWHU�WKH�UDLQ�SHDN�DQG�WKH�DYHUDJH�UDLQIDOO�LQWHQVLW\�LQ�HDFK�SHULRG��7KXV��
WKH�UDLQIDOO�SDWWHUQ�LQ�&KLFDJR�FRUUHVSRQGLQJ�WR�D�FHUWDLQ�UHFXUUHQFH�SHULRG�DQG�WKH�GXUDWLRQ�
RI�UDLQIDOO�LV�ILQDOO\�GHWHUPLQHG��
�
7KH� UDLQIDOO� SDWWHUQ� LQ� &KLFDJR�PDNHV� WKH� GHVLJQ� RI� W\SLFDO� UDLQIDOO� SURFHVV� EDVHG� RQ� WKH�
VWDWLVWLFDO�UDLQVWRUP�LQWHQVLW\�IRUPXOD��,W�GHVFULEH�WKH�WLPH�ZKHQ�WKH�SHDN�RI�UDLQVWRUP�RFFXUV�
E\� LQWURGXFLQJ� WKH� UDLQ� SHDN� SRVLWLRQ� FRHIILFLHQW� r�� DQG� GLYLGHV� WKH� WLPH� VHULHV� RI� UDLQIDOO�
GXUDWLRQ�LQWR�WZR�SDUWV��SUH�SHDN�DQG�SRVW�SHDN��7KH�LQVWDQWDQHRXV�LQWHQVLW\�RI�WKH�SUH�SHDN�
LV� i(tb���WKH�FRUUHVSRQGLQJ�GXUDWLRQ�LV��tb���DQG�WKH�LQVWDQWDQHRXV�LQWHQVLW\�RI�WKH�SRVW�SHDN�LV�
i(ta���7KH�FRUUHVSRQGLQJ�GXUDWLRQ� LV� �ta��7KH� LQVWDQWDQHRXV� UDLQIDOO� LQWHQVLW\�EHIRUH�DQG�DIWHU�
WKH�UDLQ�SHDN�FDQ�EH�FDOFXODWHG�E\�WKH�IROORZLQJ�IRUPXODʁ�
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3. Results

3.1  Basic Data Analysis 
�
7KH�RYHUDOO�WRSRJUDSK\�RI�WKH�DUHD�VKRZV�WKH�6RXWK�+LJK�DQG�1RUWK�ORZ���7KH�DOWLWXGH�RI�WKH�
VRXWK�VLGH�RI� WKH�VLWH� LV�PRVWO\�EHWZHHQ�������PHWHUV��ZKLOH� WKH�DOWLWXGH�RI� WKH�PRVW�RWKHU�
DUHDV�DUH�PRVWO\�EHWZHHQ�������PHWHUV��)LJ�����7KH�ODQG�LQ�-L;L�H[WHQVLRQ�DUHD�LV�UHODWLYHO\�
IODW��DQG�PRVW�RI�WKH�VORSHV�DUH�EHWZHHQ�����������)LJ����7KH�SURSRUWLRQ�RI�WKH�ZKROH�JUHHQ�
VSDFH�DQG�WKH�XQGHUO\LQJ�VXUIDFH�RI�WKH�ZDWHU�ERG\�FDQ�H[FHHG�����7KH�-L;L�H[WHQVLRQ�DUHD�
KDV�H[FHOOHQW�QDWXUDO�UHVRXUFHV�DQG�FRPIRUWDEOH�OLYLQJ�HQYLURQPHQW��)LJ������
�

� �
Figure 3: Elevation Analysis   Figure 4: Slope Analysis 

�������� �
Figure 5: NDVI Analysis       Figure 6: Urban Heat Islands Analysis  

Source: graphing by author 

$FFRUGLQJ� WR� WKH� VWDWLVWLFDO� GDWD�� WKH� ORFDO� UDLQIDOO� KDV� WKH� FKDUDFWHULVWLFV� RI� XQHYHQ�
GLVWULEXWLRQ� RI� SUHFLSLWDWLRQ�� ODUJH� YDULDWLRQ� RI� LQWHU� DQQXDO� UDLQIDOO�� VHDVRQDO� YDULDWLRQ� RI�
SUHFLSLWDWLRQ�� DQG� ODUJH� DQQXDO� DYHUDJH� ZDWHU� VXUIDFH� HYDSRUDWLRQ�� $FFRUGLQJ� WR� WKH�
UDLQVWRUP�LQWHQVLW\�IRUPXOD�EHIRUH�DQG�DIWHU�WKH�SHDN��WKH�PD[LPXP�LQWHQVLW\�RI�&KLFDJR�UDLQ�
SDWWHUQ�DW�GLIIHUHQW� UHFXUUHQFH�SHULRGV� LV�VKRZQ�EHORZ� WKH� IROORZLQJ�SLFWXUH��7KH�PD[LPXP�
LQWHQVLW\� RI� D� �� \HDU� UDLQVWRUP� LV� �����PP�PLQ�� 7KH� PD[LPXP� LQWHQVLW\� RI� D� ���� \HDU�
UDLQVWRUP�LV������PP�PLQ��DQG�WKH�FRPSRVLWH�UDLQ�SHDN�FRHIILFLHQW�LV��������)LJ����������
�

�
Figure 7: 30min rain pattern          Figure 8: 120min rain pattern    Figure 9: 180min rain pattern 

Source: graphing by author 
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3.2  Flood Control and Drainage 
�
7KH� XUEDQ� ORZ�O\LQJ� DUHDV� DUH� HDV\� WR� JDWKHU� UDLQZDWHU�� 7KHUHIRUH�� VSRQJH� W\SH� JUHHQ�
VSDFHV�VKRXOG�EH�VHW�XS�LQ�WKH�ORZ�O\LQJ�DUHDV�RI�WKH�FLW\�WR�FROOHFW��VWRUH�DQG�UHWDLQ�UDLQZDWHU��
'HSUHVVLRQV� W\SH� ,�� ZDWHU� GHSUHVVLRQV�� 3URWHFWLRQ� UHTXLUHPHQWV�� FRRUGLQDWLRQ� RI� JHQHUDO�
UHJXODWLRQV� DQG� UHJXODWRU\� UXOHV� PXVW� EH� SUHVHUYHG�� 'HSUHVVLRQV� W\SH� ,,�� ZDWHUOHVV�
GHSUHVVLRQV�� 3URWHFWLRQ� UHTXLUHPHQWV�� DFFRUGLQJ� WR� WKH� DFWXDO� VLWXDWLRQ�� WKH� GHSUHVVLRQV�
VKRXOG�EH�XVHG�DV�JUHHQ�ODQG��ODNH�RU�RWKHU�ODQG��RU�FRQVWUXFW�WKH�/,'�IDFLOLWLHV��)LJ�������
�

�
Figure 10: Depression Analysis 

Source: graphing by author�
 

3.3  Pollution Control 
�
�L�� ,QFUHDVH�WKH�HFRORJLFDO�SXULILFDWLRQ�IDFLOLWLHV��6HWWLQJ�XS�HFRORJLFDO�SXULILFDWLRQ�IDFLOLWLHV� LQ�
VWUHHWV� DQG� FRPPXQLWLHV�� LQFOXGLQJ� YHJHWDWLRQ� EXIIHU� ]RQHV�� JUDVV� SODQWLQJ� WUHQFKHV� DQG�
UDLQZDWHU�JDUGHQV��VR�DV�WR�EHDXWLI\�WKH�HQYLURQPHQW�DQG�UHGXFH�UXQRII�VRXUFH�SROOXWLRQ��
�
�LL��3HUIHFW�GUDLQDJH�SLSH�QHWZRUN��7KH�FXUUHQW�VLWXDWLRQ�RI�UDLQZDWHU�QHWZRUN�FRQVWUXFWLRQ�LV�
QRW�SHUIHFW��7KHUH�DUH�ORWV�RI�VKDQW\�WRZQV�LQ�0RXQW�(PHL�DUHD��DQG�WKH�GHQVLW\�RI�UDLQZDWHU�
DQG� VHZHU� SLSH� QHWZRUN� LV� ORZ�� 3DUW� RI� WKH� URDG� ZKLFK� ZDV� QRW� FRQVWUXFWHG� LQ� WKH�:HVW�
5DLOZD\�6WDWLRQ� DUHD� UHVXOWHG� LQ� LQFRPSOHWH� SLSH� QHWZRUN��7KH� SLSHOLQH� QHWZRUN� VKRXOG� EH�
FRQVWUXFWHG� LQ� VWDJHV� DFFRUGLQJ� WR� WKH� DFWXDO� VLWXDWLRQ�� VR� DV� WR� UHGXFH� QRQ�SRLQW� VRXUFH�
SROOXWLRQ��
�
�LLL��3XW�XS�WKH�LQLWLDO�UDLQ�GLVFDUG�IORZ�GHYLFHV��,Q�WKH�UDLQZDWHU�SLSHOLQH��WKH�LQLWLDO�UDLQ�GLVFDUG�
IORZ�GHYLFH�LV�DGGHG��DQG�WKH�LQLWLDO�UDLQZDWHU�LV�WUHDWHG�DQG�GLVFKDUJHG�WR�WKH�ULYHU�WR�UHGXFH�
WKH�SROOXWLRQ�RI�WKH�UDLQ�ZDWHU�DIWHU�ZDVKLQJ�WKH�SROOXWDQWV�WR�WKH�ULYHU�V\VWHP���
�
�LY�� 6HZDJH� LQWHUFHSWLRQ�� ,PSURYH� WKH� VHZDJH� SLSH� QHWZRUN� V\VWHP�� VKXW� RII� WKH� VHZDJH�
VWUDLJKW� GLVFKDUJH� SRUW�� GLVFKDUJH� DOO� WKH� VHZDJH� LQWR� WKH� VHZDJH� WUHDWPHQW� SODQW�� DQG�
SUHYHQW�WKH�VHZDJH�IURP�EHLQJ�GLUHFWO\�GLVFKDUJHG�LQWR�WKH�ULYHU�ZDWHU�V\VWHP��)LJ������
�
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�
Figure 11: Classification of Pollution Control 

Source: graphing by author�
 

3.4  Runoff Unit 
�
,Q�RUGHU�WR�FRQQHFW�WKH�LPSOHPHQWDWLRQ�VFKHPH�RI�WKH�VSRQJ\�FLW\�LQ�WKH�-L;L�H[WHQVLRQ�DUHD��
DQG�WR�SURYLGH�VXSSRUW�IRU�WKH�LPSOHPHQWDWLRQ�RI�WKH�IROORZ�XS�FRQVWUXFWLRQ�SURMHFWV��)LJ������
)DFLOLWDWLQJ�WKH�IXUWKHU�GHHSHQLQJ�RI�WKH�UXQRII�FRQWURO�LQGH[HV�LQ�WKH�FRQVWUXFWLRQ�ODQG�RI�WKH�
FRQWURO�XQLWV��WKH�FRQWURO�XQLWV�FDQ�FDUU\�RXW�LQGHSHQGHQW�UXQRII�PRQLWRULQJ��7DEOH������
�

�
 
 

Figure 12: Control Unit of Runoff Rate 
Source: graphing by author�
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Unit� Area(hm2)� Annual runoff control rate (%)� Rainfall design (mm)�
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Table 1: Runoff Control Indicators of Construction Land 

Source: graphing by author�
 

4. Methodology 
 
4.1  Framework of the Resilience Structure 
�
,Q� RUGHU� WR� DYRLG� D�V HULHV� RI� SUREOHPV�� VXFK� DV� SRRU� V\VWHPDWLF� VFKHPH�� VLQJOH� UHVHDUFK�
VFDOH�� DQG� IUDJPHQWDWLRQ� RI� FRQVWUXFWLRQ� SURMHFWV�� WKLV� SODQ� GLYLGHV� WKH� FRQVWUXFWLRQ� RI� WKH�
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VSRQJ\�FLW\� SODQQLQJ� V\VWHP� LQWR� WKUHH� OHYHOV��ZKLFK�DUH� WKH�HFRORJLFDO� SDWWHUQ�SODQQLQJ�RI�
WKH�VSRQJH�FLW\��WKH�V\VWHP�SODQQLQJ�RI�WKH�VSRQJH�FLW\�DQG�WKH�SODQQLQJ�RI�WKH�FRQVWUXFWLRQ�
RI� WKH� VSRQJH� FLW\� �$OH[DQGHU� '� (�� ������� ,Q� WKHVH� WKUHH� OHYHOV�� LW� MRLQV� WKH� JXLGDQFH� RI�
UHVLOLHQFH�WKLQNLQJ��DQG�VROYHV�WKH�SUREOHPV�LQ�WKH�SURFHVV�RI�WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�
RI� WKH� WUDGLWLRQDO� VSRQJH�FLW\�� DQG�PDNHV� WKH� FRQVWUXFWLRQ� V\VWHP�RI� WKH� VSRQJH�FLW\�PRUH�
IOH[LEOH��)LJ�������
�

�
Figure 13: Framework of the Resilience Structure 

Source: graphing by author�
 

4.2  Maintenance of Derivative Industry 
�
7KH� GHYHORSPHQW� RI� VSRQJH� FLW\� H[WHQVLRQ� LQGXVWU\� FDQ� EULQJ� VRPH� HFRQRPLF� EHQHILWV� WR�
VSRQJH� FLW\� FRQVWUXFWLRQ�� DQG� SURPRWH� GLYHUVLILHG� LQGXVWULDO� GHYHORSPHQW� LQ� WKH� SURPRWLRQ�
DUHD�� 7KLV� SODQ� KDV� XWLOL]HG� WKH� QDWXUDO� UHVRXUFHV� LQ� WKH� -L;L� H[WHQVLRQ� DUHD� DQG� WKH�
ODQGVFDSH�GHVLJQ�RI�WKH�VSRQJH�FLW\�FRQVWUXFWLRQ�SURMHFW��$W�WKH�VDPH�WLPH��LW�FRPELQHV�WKH�
VL[� PDMRU� JURXSV� RI� RZQHUV
� PDLQ� JURXS� EXVLQHVV� �LQFOXGLQJ� HFRWRXULVP�� FXOWXUDO� LQGXVWU\��
KHDOWK� LQGXVWU\�� HWF���� DQG� SXWV� IRUZDUG� WR� GHYHORS� WKH� WZR�PDMRU� LQGXVWULHV� RI� WKH� FXOWXUDO�
WRXULVP�DQG�FXOWXUDO�H[KLELWLRQ�LQ�VSRQJ\�FLW\�LQ�-L;L��-DEDUHHQ�<����������
�
4.3  Dynamic Supervision and Control 
�
7KH�SODQQLQJ�DQG�FRQWURO�V\VWHP�RI�VSRQJH�FLW\�FRQVWUXFWLRQ�LQ�-L;L�H[WHQVLRQ�DUHD�LQFOXGHV�
WKUHH�DVSHFWV��+XDQJ�;LDRMXQ��+XDQJ�;LQ���������RUJDQL]DWLRQ�JXDUDQWHH��WHFKQRORJ\�FRQWURO�
DQG� PDQDJHPHQW� LPSOHPHQWDWLRQ�� 7KH�PDLQ� FRQWURO� SKDVH� LQFOXGHV� WKH� ZKROH� F\FOH� IURP�
SODQQLQJ� WR� LPSOHPHQWDWLRQ� RI� WKH� FRQVWUXFWLRQ� �,W� JXDUDQWHHV� WKDW� LQ� DQ\� VWDJH� RI� WKH�
FRQVWUXFWLRQ� RI� WKH� VSRQJH� &LW\�� WKHUH� ZLOO� EH�D�F OHDU� GHSDUWPHQW� UHVSRQVLEOH�� UHOLDEOH�
WHFKQRORJ\� WR� SURYLGH� VHFXULW\�� FRUUHVSRQGLQJ� UHJXODWLRQV�� DQG�F DQ� TXLFNO\� GHDO� ZLWK� DQG�
VROYH�WKH�SUREOHP��VR�DV�WR�HQVXUH�WKH�VWDELOLW\�RI�WKH�FRQVWUXFWLRQ�V\VWHP�RI�WKH�VSRQJH�FLW\�
�)LJ�������
�
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�
Figure 14: Dynamic Supervision and Control 

Source: graphing by author�

5. Methodology
�
2Q� WKH�EDVLV�RI� IRXU�DVSHFWV�RI� XUEDQ� UHVLOLHQFH�� WKURXJK� LQWHJUDWLRQ�DQDO\VLV�RI� UHVLOLHQFH��
IORRG�FRQWURO��SROOXWLRQ�VRXUFH�FRQWURO�DQG�UXQRII�XQLW�FRQWURO��ZH�FDQ�FRQFOXGH��D��WKH�ULJLGLW\�
RI�VSRQJH�IDFLOLWLHV�LV�WKH�IRXQGDWLRQ�RI�XUEDQ�WRXJKQHVV��E��WKH�LPSOHPHQWDWLRQ�RI�WKH�ZKROH�
SURFHVV� RI� UHVLOLHQFH� LV� LPSRUWDQW� WR� WKH� SURMHFW�� F�� G\QDPLF� VXSHUYLVLRQ� DQG�FRQWURO� LV� WKH�
JXDUDQWHH� RI� XUEDQ� UHVLOLHQFH�� ,Q� WKH� FXUUHQW� SUDFWLFH� RI� VSRQJH� &LW\�� WKH� QHZ� WHQDFLW\�
PHFKDQLVP� DQG� UHQRYDWLRQ� PHWKRGV� DUH� FRQVWDQWO\� RSWLPL]HG�� $W� WKH� VDPH� WLPH�� WKH�
GHYHORSPHQW�RI�XUEDQ�DQG�HFRORJLFDO�HQYLURQPHQW�V\VWHP�LQYROYHV�PDQ\�FRPSOLFDWHG�IDFWRUV��
DQG�RWKHU�W\SHV�RI�GDWD�VKRXOG�EH�H[SDQGHG��7KH�GHFLVLRQ�PDNLQJ�PHWKRG�PHQWLRQHG�LQ�WKLV�
SDSHU� VWLOO� QHHGV� VXSSOHPHQWDU\� DQG�SU DFWLFDO� IHHGEDFN�� ZKLFK� LV� DOVR� QHHGHG� IRU� IXUWKHU�
ZRUN�LQ�WKH�IXWXUH��
�
�
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Making Lagos a Cool City: A Study of Transport System and Travel 
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�
�
1. Introduction 
 
7UDQVSRUW�SOD\V�D�SLYRWDO�UROH�LQ�WKH�VRFLR�HFRQRPLF�DQG�SROLWLFDO�GHYHORSPHQW�RI�QDWLRQV�DOO�
RYHU�WKH�ZRUOG��,W�LV�D�FDWDO\VW�ZKLFK�IDFLOLWDWHV�DFFHVV�WR�YDULRXV�VHUYLFHV�DQG�RSSRUWXQLWLHV��
6FKRODUV��$ODGH��������'DUDPROD�DQG�$GHQLML��������)DGDUH��������%DGHMR�������DQG�)LODQL�
������KDYH�UHFRJQL]HG�WKH�UROH�RI�WUDQVSRUW�LQ�WKH�HIILFLHQW�SHUIRUPDQFH�RI�FLWLHV���+RZHYHU��
XUEDQ� WUDQVSRUWDWLRQ� V\VWHPV� LQ�PRVW� GHYHORSLQJ� FLWLHV� DUH� IDU� IURP� LGHDO� ZLWK� FRQJHVWLRQ�
EHLQJ� WKH�PRVW�YLVLEOH�DQG� IUHTXHQWO\�PHQWLRQHG� WUDQVSRUW�SUREOHP�ZKLFK� UHVXOWV� IURP�KLJK�
OHYHO�RI�PRWRUL]DWLRQ�DQG�RWKHU�IDFWRUV�VXFK�DV�SRRU�URDG�LQIUDVWUXFWXUH�DQG�LQHIILFLHQW�WUDIILF�
PDQDJHPHQW���
$FFRUGLQJ� WR� 81(3� �������� WUDQVSRUW� LV� WKH� VHFRQG� ODUJHVW� VHFWRU� FRQWULEXWLQJ� WR� JOREDO�
FDUERQ�GLR[LGH��&2���HPLVVLRQV�IURP�IRVVLO�IXHO�FRPEXVWLRQ�DQG�RI�WKH����SHU�FHQW�RI�JOREDO�
&2��HPLVVLRQV�IURP�WKH� WUDQVSRUW�VHFWRU�� URDG�WUDQVSRUW�DFFRXQWV�IRU����SHU�FHQW�� IROORZHG�
E\� LQWHUQDWLRQDO� VKLSSLQJ� DQG� LQWHUQDWLRQDO� DYLDWLRQ�� +RZHYHU�� WKH� WUDQVSRUW� VHFWRU� LV� QRW�
UHFHLYLQJ� HQRXJK� DWWHQWLRQ� LQ� JOREDO� FOLPDWH� FKDQJH� PLWLJDWLRQ� HIIRUWV�� HYHQ� WKRXJK��
DFFRUGLQJ�WR�81)&&&��������LW� LV�WKH�VHFWRU�ZKHUH�HPLVVLRQV�KDYH�LQFUHDVHG�WKH�PRVW��E\�
���SHU�FHQW�IURP������������DQG��LQ�D�EXVLQHVV�DV�XVXDO�VFHQDULR��DUH�H[SHFWHG�WR�JURZ�E\�
�����SHU�FHQW�E\������FRPSDUHG�WR������OHYHOV���
7KH�LPSDFW�RI�WUDQVSRUW�RQ�WKH�HQYLURQPHQW�FDQQRW�EH�XQGHUHVWLPDWHG��0LWLJDWLQJ�WKH�HIIHFWV�
RI�FOLPDWH�FKDQJH�LQ�WKH�JOREDO�QRUWK�KDV�EHHQ�SURIRXQG��KRZHYHU��QRW�PXFK�KDV�EHHQ�GRQH�
LQ�WKH�VRXWK��,Q�/DJRV��WKH�ODUJHVW�FLW\�LQ�:HVW�$IULFD��HIIRUWV�DUH�RQJRLQJ�WR�UHVSRQG�WR�JOREDO�
DFWLRQ� RQ� FOLPDWH� FKDQJH� WKURXJK� LQYHVWPHQW� LQ� WUDQVSRUW� LQIUDVWUXFWXUH� ZLWK� DSSURSULDWH�
PHDVXUHV� LQFOXGLQJ� SROLFLHV� WR� HQFRXUDJH�PRUH� XVH� RI� SXEOLF� WUDQVSRUW� DQG�QRQ�PRWRUL]HG�
WUDQVSRUW�RSWLRQV��7KLV�VWXG\�H[DPLQHV� WKH� WUDQVSRUW� V\VWHP�DQG� WUDYHO�EHKDYLRXU� LQ�/DJRV�
DQG�WKH�HIIRUWV�RI�WKH�JRYHUQPHQW�LQ�SURPRWLQJ�HQYLURQPHQW�IULHQGO\�WUDQVSRUW�ZLWK�D�YLHZ�WR�
XVLQJ�WKH�RXWFRPHV�WR�PDNH�SROLF\�UHFRPPHQGDWLRQV�WKDW�ZLOO�PDNH�/DJRV�D�FRRO�FLW\���
�
2. Literature Review 
 
2.1 Urban Transportation System: An Overview 
7UDQVSRUWDWLRQ� FDQ� EH� EURDGO\� FDWHJRUL]HG� GHSHQGLQJ� RQ� ZKDW� LV� EHLQJ� WUDQVSRUWHG�� WKH�
PRGH�RI�WUDQVSRUWDWLRQ��DQG�WKH�JRYHUQLQJ�UHJXODWLRQV�DQG�RWKHU� LQVWLWXWLRQDO�GLPHQVLRQV��,Q�
UHODWLRQ�WR�ZKDW�LV�EHLQJ�WUDQVSRUWHG��WKUHH�VXEVHFWRUV�LQ�WUDQVSRUWDWLRQ�PRYLQJ�SDVVHQJHUV��
IUHLJKW� RU� LQIRUPDWLRQ��PDNH� GLIIHUHQW� GHPDQGV� RQ� WUDQVSRUWDWLRQ� V\VWHPV� �0HKURWUD� HW� DO���
�������7KH� LPSDFW�RI�JUHHQKRXVH�JDV�HPLVVLRQV�DV�ZHOO�DV�PHDVXUHV� WR�PLWLJDWH�RU�DGDSW�
WKHVH�HPLVVLRQV�FDQ�YDU\�ZLGHO\�GHSHQGLQJ�RQ�KRZ�SDVVHQJHUV��IUHLJKW�DQG�LQIRUPDWLRQ�DUH�
WUDQVSRUWHG��$JDLQ�� WUDQVSRUWDWLRQ� LQ� WHUPV�RI�PRGH�RI�WUDYHO�FDQ�EH�EURDGO\�FDWHJRUL]HG�DV�
RFFXUULQJ�E\�ODQG��DLU�DQG�ZDWHU��/DQG�EDVHG�WUDQVSRUWDWLRQ�V\VWHPV�DUH�JHQHUDOO\�WKRVH�ZLWK�
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WKH� KLJKHVW� XWLOL]DWLRQ� LQ� XUEDQ� FHQWUHV� DQG� FDQ� EH� VXE�GLYLGHG� LQWR� UDLO� DQG� URDG�EDVHG�
WUDQVSRUWDWLRQ��
�
.DKQ�5LEHLUR�HW�DO����������QRWHG�WKDW�URDG�YHKLFOH�DFFRXQWV�IRU�PRUH�WKDQ�WKUHH�TXDUWHUV�RI�
WKH� WRWDO�HQHUJ\�XVH� LQ� WUDQVSRUWDWLRQ�DQG� LV�FRQVHTXHQWO\�DVVRFLDWHG�ZLWK�JUHHQKRXVH�JDV�
HPLVVLRQV�� 7KH� FRPELQDWLRQ� RI� ZKDW� �RU� ZKR�� LV� EHLQJ� WUDQVSRUWHG� DQG�PRGH� DGRSWHG� IRU�
WUDQVSRUWDWLRQ� LV� VLJQLILFDQW� EHFDXVH� LW� JLYHV� D� PHDVXUH� RI� WKH� DPRXQW� RI� JUHHQKRXVH�
HPLVVLRQV�E\�PRGHV�DQG�W\SHV�RI�XVHV��$V�D�UHVXOW��WKH�PHDVXUHV�RI�HPLVVLRQV�LQ�WXUQ�KHOSV�
WR� GHYLVH� DGDSWDWLRQ� DQG� PLWLJDWLRQ� VWUDWHJLHV�� )LQDOO\�� WKH� W\SH� RI� UHJXODWLRQ� DQG�
PDQDJHPHQW� RI� WKH� XUEDQ� WUDQVSRUW� V\VWHP� KDYH� D� FULWLFDO� UROH� WR� SOD\� LQ� WKH� UHGXFWLRQ� RI�
YHKLFXODU�HPLVVLRQV��
�
2.2 Transportation and Climate Change 
7KH� WUDQVSRUWDWLRQ� VHFWRU� DFFRXQWV� IRU� ���� RI� JOREDO� HQHUJ\� UHODWHG� JUHHQKRXVH� JDV�
HPLVVLRQV� LQ� ����� DQG� VRPH� VFKRODUV� SURMHFW� WKDW� HPLVVLRQ� OHYHOV� IRU� WKLV� VHFWRU� FRXOG�
LQFUHDVH�E\�JUHDWHU�WKDQ�����E\�������6LPV�HW�DO����������7UDQVSRUWDWLRQ��WKHUHIRUH��QHHGV�
WR�SOD\�D�SLYRWDO�UROH�LQ�HIIRUWV�JHDUHG�WRZDUGV�JOREDO�FOLPDWH�FKDQJH�PLWLJDWLRQ��81�+DELWDW��
������9RXNDV�DQG�3DOPHU��������,($���������+RZHYHU��WKH�LPSRUWDQFH�RI�WKH�WUDQVSRUWDWLRQ�
VHFWRU�JRHV�EH\RQG�FDUERQ�HPLVVLRQV��7UDQVSRUW�QHWZRUNV�FRQQHFW�SHRSOH�ZLWK�HPSOR\PHQW�
RSSRUWXQLWLHV�� KHDOWK� FDUH� DQG� HGXFDWLRQ�� VKDSHV� FRPPXQLWLHV� DQG� SURYLGHV� PHDQV� RI�
EULQJLQJ�JRRGV�DQG�VHUYLFHV�WR�WKH�PDUNHW��,Q�RWKHU�ZRUGV��HIILFLHQW�DQG�DFFHVVLEOH�WUDQVSRUW�
LV� QRW� MXVW� VLQH� TXD� QRQ� WR� HFRQRPLF� JURZWK�� EXW� DOVR� IXQGDPHQWDO� WR� WKH� ZHOO�EHLQJ� RI�
KXPDQV��
+LVWRULFDO�ORZ�LQYHVWPHQW�LQ�SXEOLF�WUDQVSRUW�LQIUDVWUXFWXUH�DQG�ORZ�FDSLWD�LQFRPHV�HSLWRPLVHG�
E\� ORZ� DQG� PLGGOH�LQFRPH� FRXQWULHV� LQ� $IULFD� KDYH� UHVXOWHG� LQ� GHSHQGHQFH� RQ� ZDONLQJ��
ELF\FOH�DQG�PRWRUELNH��2\HVLNX��������$EGXKDPRXG�HW�DO���������9RXNDV�DQG�3DOPHU���������
7KH� LPSOLFDWLRQ� RI� WKH� IRUHJRLQJ� LV� WKDW� FDU�FHQWUHG� WUDQVSRUW� V\VWHPV� UHTXLUH� PRUH� ODQG��
SURPRWH� XUEDQ� VSUDZO�� LQFUHDVH� FRQJHVWLRQ�� UDLVH� H[SHQGLWXUH� RQ� HQHUJ\� DQG�JHQHUDWH� DLU�
SROOXWLRQ� WKDW� FDXVHV� UHVSLUDWRU\� LOOQHVV�� SDUWLFXODUO\� DPRQJ� YXOQHUDEOH� JURXSV� VXFK� DV�
LQIDQWV��WKH�HOGHUO\�DQG�SK\VLFDO�ODERXUHUV��*RRGZLQ��������/LWPDQ��������81�+DELWDW���������
81�+DELWDW������������E��REVHUYHG�WKDW�GHSHQGHQFH�RQ�SULYDWH�YHKLFOHV�FDQ�DOVR�FRQWULEXWH�
WR�WKH�GHYHORSPHQW�RI�WZR�OD\HUHG�WUDQVSRUW�V\VWHPV��ZKHUH�WKRVH�ZLWKRXW�DFFHVV�WR�YHKLFOHV�
DUH�IRUFHG�WR�GHSHQG�RQ�QRQ�PRWRULVHG�WUDQVSRUW��107��PRGHV�DQG�LQIRUPDO�SXEOLF�WUDQVSRUW�
RSWLRQV��RIWHQ�UHVXOWLQJ� LQ�JUHDWHU�H[SRVXUH�WR�DLU�SROOXWLRQ�DQG�ULVN�RI�WUDIILF�DFFLGHQWV��7KLV�
FRPSRXQGV�VRFLDO�DQG�HQYLURQPHQWDO� LQHTXDOLWLHV��2Q�WKH�RWKHU�KDQG��PXOWL�PRGDO�WUDQVSRUW�
QHWZRUNV� WKDW� LQFOXGH� ZHOO�FRQQHFWHG�PDVV� WUDQVLW� LQIUDVWUXFWXUH� �EXVHV�� WUDPV� DQG� WUDLQV��
DQG�107� RSWLRQV� �SHGHVWULDQ�ZDONZD\V� DQG� F\FOLQJ� ODQHV�� DUH� OHVV� HQHUJ\� DQG� HPLVVLRQ�
LQWHQVLYH�� SURPRWH� PRUH� FRPSDFW� IRUPV� RI� XUEDQ� JURZWK� DQG� DUH� VRFLDOO\� LQFOXVLYH�
�.HQZRUWK\��������5RGH�HW�DO����������+RZHYHU��WKHVH�WUDQVSRUW�QHWZRUNV�UHTXLUH�VXEVWDQWLDO�
XSIURQW� FDSLWDO� LQYHVWPHQW�� VWUDWHJLF� XUEDQ� SODQQLQJ� DQG� VRSKLVWLFDWHG� WHFKQLFDO� DQG�
PDQDJHPHQW�FDSDELOLWLHV��ZKLFK�DW�WLPHV�DUH�EH\RQG�WKH�FDSDFLW\�RI�JRYHUQPHQWV�LQ�ORZ�DQG�
PLGGOH�LQFRPH�FRXQWULHV��
3.0 Materials and Methods 
7KH� VWXG\� LV� ERWK� TXDOLWDWLYH� DQG� TXDQWLWDWLYH� LQ� DSSURDFK�� 7KH� TXDOLWDWLYH� DSSURDFK�
H[DPLQHV� WKH� WUDQVSRUW� V\VWHP� LQ� /DJRV� E\� UHYLHZLQJ� WKH�6WUDWHJLF�7UDQVSRUW�0DVWHU�3ODQ�
DQG�RWKHU�WUDQVSRUW�VWXG\�UHSRUWV�RI�/DJRV�0HWURSROLWDQ�$UHD�7UDQVSRUW�$XWKRULW\��/$0$7$��
WR� KLJKOLJKW� WKH� FKDUDFWHU� DQG� FKDOOHQJHV� RI� WKH� FLW\¶V� WUDQVSRUW� V\VWHP� DQG� JRYHUQPHQW¶V�
LQYHVWPHQW� LQ�WUDQVSRUW� LQIUDVWUXFWXUH�WKDW�DOLJQV�ZLWK�FOLPDWH�FKDQJH�PLWLJDWLRQ��7KH�VXUYH\�
RI� WUDYHO� EHKDYLRU� FRYHUV� ����� KRXVHKROGV� LQ� ��� QHLJKERXUKRRGV� LQ� WKUHH� FRQWUDVWLQJ�
UHVLGHQWLDO�GHQVLW\�DUHDV�XVLQJ�V\VWHPDWLF�VDPSOLQJ�WHFKQLTXH��6WUXFWXUHG�TXHVWLRQQDLUH�ZDV�
DGPLQLVWHUHG� RQ� KRXVHKROG� KHDGV� WR� REWDLQ� LQIRUPDWLRQ� RQ� WKHLU� SUHYLRXV� GD\� WUDYHO�
FKDUDFWHULVWLFV��'DWD�ZHUH�DQDO\VHG�GHVFULSWLYHO\�DQG�WKH�UHVXOWV�ZHUH�XVHG�WR�KLJKOLJKW�WKH�
FOLPDWH�FKDQJH�LPSOLFDWLRQ�RI�XUEDQ�WUDYHO�LQ�WKH�FLW\���
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4.0 Results 
4.1 Lagos Transport System 
7KH�WUDQVSRUW�VLWXDWLRQ�LQ�/DJRV�UHIOHFWV�LWV�PHJDFLW\�VWDWXV��,W�LV�HVWLPDWHG�WKDW�VRPH��PLOOLRQ�
SDVVHQJHUV¶�WULS�DUH�UHFRUGHG�GDLO\�ZLWKLQ�WKH�FLW\��$ERXW�����WR�����RI�WKHVH�WULSV�DUH�EXV�
EDVHG�SXEOLF�WUDQVSRUW��ZKLOH�WKH�UHVW�LV�ODUJHO\�E\�FDUV��7KH�UDLO�DQG�ZDWHU�WUDQVSRUW�DFFRXQWV�
IRU�OHVV�WKDQ����RI�WKH�WULSV��/$0$7$���������2UJDQL]HG�SXEOLF�WUDQVSRUW�VHUYLFHV�H[LVW�LQ�WKH�
IRUP�RI�%XV�5DSLG�7UDQVLW��%57��� WKH�/$*%86�DQG�WKH�FRUSRUDWH�7D[L�VFKHPH�ZKLFK�ZHUH�
LQWURGXFHG� D� GHFDGH� DJR� DV� SDUW� RI� JRYHUQPHQW� HIIRUWV� WR� PDNH� /DJRV� D� JOREDO� DQG�
FRPSHWLWLYH� PHJDFLW\�� 7KH� %57� ZDV� LQWURGXFHG� WR� UHSODFH� WKH� SULYDWH� VHFWRU� GULYHQ� PLQL�
EXVHV� NQRZQ� DV� 'DQIR� DQG� 0ROXH�� ,W� ZDV� HVWLPDWHG� WKDW� WKHUH� DUH� EHWZHHQ� ������� DQG�
�������VXFK�EXVHV�LQ�/DJRV�PHWURSROLWDQ�DUHD��
7KH�%57�6FKHPH�FDPH�LQWR�RSHUDWLRQ�LQ�������,W� LV�H[SHFWHG�WR�RSHUDWH�DORQJ�HLJKW�URXWHV�
XVLQJ�VSHFLDOO\�GHVLJQDWHG�%57�ODQHV�UXQQLQJ�WKURXJK�WKH�FLW\��ZLWK�WKH�DLP�RI�H[SDQGLQJ�WR�
RWKHU� URXWHV� LQ� WKH� IXWXUH�� 7KH� %57� VFKHPH� LV� HVWLPDWHG� WR� WUDQVSRUW� DERXW� �������
SDVVHQJHUV�LQ�HDFK�GLUHFWLRQ�SHU�KRXU�GXULQJ�WKH�SHDN�WUDYHO�WLPHV��7KH�/DJRV�0HWURSROLWDQ�
$UHD�7UDQVSRUW�$XWKRULW\� �/$0$7$�� LV� WKH�JRYHUQPHQW�DJHQF\�HVWDEOLVKHG� WR�GHDO�ZLWK� WKH�
PXOWLWXGH� RI� WUDQVSRUW� SUREOHP� LQ� WKH� VWDWH� DQG�RYHUVHHV� WKH�%57� VFKHPH�� �7KH� /$0$7$�
%57� FRUULGRU� FRYHUV� DERXW� ��NLORPHWUHV� LQ� OHQJWK�� 7KH� V\VWHP� LV� UXQ� E\� WZR� RSHUDWRUV��
1LJHULDQ�8QLRQ�RI�5RDG�7UDQVSRUW�:RUNHUV��1857:��&RRSHUDWLYHV�DQG�/$*%86��D�/DJRV�
6WDWH�*RYHUQPHQW� RZQHG�$VVHW�0DQDJHPHQW�&RPSDQ\�ZKLFK� FRQWULEXWHV� DERXW� ���� KLJK�
FDSDFLW\�EXVHV�IRU�WKH�LPSOHPHQWDWLRQ�RI�WKH�ILUVW�SKDVH�0LOH����WR�&06�%57�/LWH�V\VWHP����
0RWRU�SDUNV�RU�SXEOLF� WUDQVSRUW�JDUDJHV�DERXQG�DOO� RYHU� /DJRV�0HWURSROLV��7KHVH� IDFLOLWLHV�
DUH� SRRUO\� GHVLJQHG�� EDGO\�PDLQWDLQHG� DQG� SRRUO\� ORFDWHG�� ,Q� VRPH� FDVHV�� EXV� VWRSV� DUH�
ORFDWHG�WRR�FORVH�WR�LQWHUFKDQJHV�RU�DW�D�SRLQW�GLIILFXOW�WR�DFFHVV�IURP�SULPDU\�FRUULGRUV��7KH�
EXV�VWRSV�WKDW�DUH�FRPPRQO\�XWLOL]HG�DUH�RSHUDWHG�LQHIILFLHQWO\��EHFDXVH�EXV�GULYHUV�PDLQWDLQ�
QR�RUGHU�DQG�WKHUH�DUH�QR�SUH�GHVLJQHG�EXV�VWRSV�VHUYLQJ�GHVWLQDWLRQV��7KLV�UHVXOWV�LQ�ODUJH�
QXPEHU�RI�EXV�SDVVHQJHUV�PLOOLQJ�DERXW��VHDUFKLQJ�IRU�EXVHV�DQG�WKH�RSSRUWXQLW\�WR�ERDUG�D�
EXV�EHIRUH�LW�KDV�HQWHUHG�WKH�EXV�VWRS��7KH�RSHUDWLRQ�RI�WKH�/DJRV�6WDWH�7UDIILF�0DQDJHPHQW�
$JHQF\��/$670$��KDV�LPSDFWHG�SRVLWLYHO\�RQ�WUDIILF�VLWXDWLRQ�LQ�/DJRV��7RWDO�WLPH�ZDVWHG�LQ�
WUDIILF� LV�HVWLPDWHG�DW���%LOOLRQ�KRXUV�DQQXDOO\��6DYLQJ� MXVW�����LV�HTXDO�WR���%LOOLRQ�86'�RI�
HFRQRPLF�EHQHILW� WR�/DJRV� �520�7UDQVSRUWDWLRQ�(QJLQHHULQJ�� �������$FWLYLWLHV�RI� /$670$�
KDV� UHGXFHG� WKH� H[FHVVLYH� WRWDO� WUDYHO� WLPH�RQ� MRXUQH\V� EHLQJ�PDGH�RQ�PDMRU� FRUULGRUV� LQ�
/DJRV�PHWURSROLV���
7KH� WUDQVSRUW� VLWXDWLRQ� LQ� /DJRV� LV� H[SHFWHG� WR� JHW� EHWWHU� ZLWK� WKH� H[SDQVLRQ� RI� WKH� %57�
VFKHPH�DQG� WKH� FRPSOHWLRQ� RI� WKH� OLJKW� UDLO� WUDQVLW��7KH� UHKDELOLWDWLRQ� RI� LQODQG�ZDWHU�ZD\V�
DQG� LQWURGXFWLRQ� RI� SULYDWH� VHFWRU� IHUU\� VHUYLFHV�ZLWK� WKH� QHZ� WD[L� VFKHPH� DUH� DOVR� HIIRUWV�
GLUHFWHG� WR� HQKDQFH� XUEDQ�PRELOLW\� LQ� /DJRV��7R� FRQVROLGDWH� WKHVH�HIIRUWV�� VRPH�DJHQFLHV�
DQG�LQVWLWXWLRQDO�IUDPHZRUN�ZHUH�SXW�LQ�SODFH���7KHVH�LQFOXGH�WKH�HVWDEOLVKPHQW�RI�/$670$��
6WDWH�7UDIILF�6DIHW\�$GYRFDF\�3URJUDPPH��/DJRV�6WDWH�'ULYHUV� ,QVWLWXWH�DQG�0RWRU�9HKLFOH�
$GPLQLVWUDWLRQ��
4.1.1 Lagos Transportation Challenges�
/DJRV�LV�UDSLGO\�H[SDQGLQJ�DQG�LV�H[SHFWHG�WR�KDYH�D�SRSXODWLRQ�RI�RYHU����PLOOLRQ�SHRSOH�E\�
�����DQG�RYHUWDNH�&DLUR�DV� WKH�ELJJHVW�FLW\� LQ�$IULFD��8QIRUWXQDWHO\��/DJRV�GRHV�QRW�HQMR\�
WKH�SULYLOHJH�RI�DGHTXDWH�XUEDQ�DQG�WUDQVSRUWDWLRQ�SODQQLQJ�LW�GHVHUYHG�LQ� LWV� LQLWLDO�VWDJH�RI�
XUEDQL]DWLRQ��&RQVHTXHQWO\�� WKH� FLW\�KDV�H[SHULHQFHG�SUROLIHUDWLRQ�RI� VOXPV��GHJUDGDWLRQ�RI�
XUEDQ�DUHDV�DQG�IDFLOLWLHV��DQG�WUDQVSRUWDWLRQ�SUREOHPV�DIIHFWLQJ�DOO�PRGHV�PDQLIHVWLQJ�LQ�WKH�
IRUP� RI� FRQJHVWLRQ�� SRRU� DFFHVVLELOLW\� DQG� PRELOLW\�� LQDGHTXDWH� URDG� DQG� WHUPLQDO�
LQIUDVWUXFWXUH��GLVWUHVVHG�SXEOLF� WUDQVSRUW�V\VWHP��ZHDN� WUDIILF�PDQDJHPHQW�DQG�VDIHW\�DQG�
VHFXULW\�FKDOOHQJHV�DPRQJ�RWKHUV��&RQJHVWLRQ� LV�D�PDMRU�FKDOOHQJH� LQ�/DJRV�PHJDFLW\�DQG�
RFFXUV�GDLO\�DORQJ�PDMRU�FRUULGRUV���
�
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,Q�D�UHSRUW�VXEPLWWHG�WR�/$0$7$�E\�$/*�7UDQVSRUWDWLRQ�	�/RJLVWLFV���������LW�LV�GRFXPHQWHG�
WKDW�WKH�SXEOLF�WUDQVSRUWDWLRQ�V\VWHP�LQ�/DJRV�VWDWH�LV�LQDGHTXDWHO\�UHJXODWHG�DQG�VWUXFWXUHG��
%HVLGHV�� WKH� SXEOLF� WUDQVSRUW� V\VWHP� LV� KLJKO\� IUDJPHQWHG� FRPSULVLQJ� PDQ\� XQ�UHJXODWHG�
URXWHV� DQG� GRPLQDWHG� E\� WKH� XVH� PLQL�EXVHV� �'DQIRV�� OHDGLQJ� WR� DQ� LQHIILFLHQW� SXEOLF�
WUDQVSRUW�VHUYLFH�ZKLFK�FRPSHOV�SHRSOH�WR�GHSHQG�RQ�SULYDWH�WUDQVSRUW��UHVXOWLQJ�WR�D�FKDRWLF�
WUDQVSRUWDWLRQ�ZKLFK�DJJUDYDWHV�FRQJHVWLRQ���
�
,W� LV� IXUWKHU�QRWHG� LQ� WKH������UHSRUW� WKDW� WKH� LQGXVWULDO�VWDWXV�RI� LQ�1LJHULD�DFFRXQWV� IRU� WKH�
JURZLQJ�QXPEHU�RI�IUHLJKW�YHKLFOHV�DORQJ�WKH�PDLQ�WUDQVSRUW�FRUULGRUV� LQ�FLW\�DQG�WKH�IUHLJKW�
YHKLFOHV�VKDUH�WKH�H[LVWLQJ�URDG�LQIUDVWUXFWXUH�ZLWK�SDVVHQJHUV��6LPLODUO\��WKH�DEVHQFH�RI�DQ�
RUJDQLVHG�QRQ�PRWRULVHG� WUDQVSRUW� �107�� LQIUDVWUXFWXUH�� WKH� ODFN�RI� LQWHJUDWLRQ�RI� WUDQVSRUW�
DQG� ODQG� XVH�� ZHDN� UHJXODWRU\� PHFKDQLVP� DPRQJ� RWKHUV� DUH� IDFWRUV� WKDW� ZRUVHQ� WKH�
WUDQVSRUWDWLRQ� FKDOOHQJHV� LQ� /DJRV�� 7KH� ����� UHSRUW� FRQFOXGHV� WKDW�� WKHUH� LV� QHHG� IRU� DQ�
XUJHQW� XUEDQ� DQG� WUDQVSRUW� GHYHORSPHQW� SODQ� LQ� /DJRV�� WR� DGGUHVV� WKH� FRQWLQXRXV�
GHJUDGDWLRQ� DQG� FRQJHVWLRQ� RI� WKH� WUDQVSRUW� V\VWHP�� 7KH� UHSRUW� DOVR� HPSKDVL]HV� WKDW� WKH�
UHVXOWV�RI� ³1R�DFWLRQ´�ZLOO�QRW�RQO\� OHDG� WR� WKH�H[WHQVLRQ�RI� WKH�FXUUHQW�FRQJHVWLRQ� OHYHOV�RI�
/DJRV�EXW�ZLOO�DOVR�UHVXOW�LQ�WKH�ORVV�RI�D�XQLTXH�RSSRUWXQLW\�WR�GHYHORS�WKH�0HJD�FLW\�DV�WKH�
NH\�HFRQRPLF�KXE�RI�$IULFD���
4.1.2 Non-Motorized Transport (NMT) 
107��HVSHFLDOO\�ZDONLQJ��LV�WKH�PRVW�FRPPRQ�IRUP�RI�PRELOLW\�LQ�/DJRV��SDUWLFXODUO\�IRU�ORZ�
LQFRPH�KRXVHKROGV��$FFRUGLQJ�WR�WKH�/DJRV�6703���������DURXQG�����RI�/DJRV�PRELOLW\�LV�
RQ�IRRW�RU�E\�ELF\FOH��7KH�LQWHUDFWLRQ�EHWZHHQ�SHGHVWULDQ�DQG�YHKLFOHV�LQ�/DJRV�LV�XQSODQQHG�
DQG� GDQJHURXV�� ,Q� RWKHU� WR� DFKLHYH� DQ� LQFOXVLYH� DQG� VXVWDLQDEOH� WUDQVSRUWDWLRQ� V\VWHP� LQ�
/DJRV�FLW\�� WKHUH�PXVW�EH�UHFRJQLWLRQ�RI� LPSRUWDQFH�RI�107��7KLV�GRHV�QRW�VHHP�WR�EH� WKH�
SUHVHQW�VLWXDWLRQ�DV�WKHUH�DUH�IHZ�VHJUHJDWHG�WUDIILF�IDFLOLWLHV�IRU�SHGHVWULDQV��H�J��ZDONZD\V��
]HEUD�FURVVLQJV��IRRWEULGJHV��XQGHUSDVVHV�DQG�VLJQV��DQG�QR�SDWKZD\V�IRU�ELF\FOH�ULGHUV��$V�
D�UHVXOW��SHGHVWULDQV�DUH�IUHTXHQWO\�IRUFHG�WR�ZDON�RQ�WKH�FDUULDJHZD\�VKDULQJ�URDGZD\�ZLWK�
PRWRULVHG�WUDQVSRUW��ZKLFK�LPSOLHV�D�ORZ�OHYHO�RI�URDG�VDIHW\��
)XUWKHUPRUH��WKH�XVH�RI�MXQFWLRQV�DV�QRQ�UHJXODWHG�FRPPHUFLDO�DUHDV�KDV�EHHQ�LGHQWLILHG�DV�
RQH� RI� WKH� FULWLFDO� LVVXHV� RI� XUEDQ� PRELOLW\� LQ� /DJRV�� 7KH� HQFURDFKPHQW� RQ� WKH� URDGZD\�
DYDLODEOH� IRU� SHGHVWULDQV� E\� FRPPHUFLDO� DFWLYLWLHV� UHSUHVHQW� D� JHQHUDO� FKDOOHQJH� LQ� DOO� RI�
/DJRV� XUEDQ� FRUH�� 7KH� LQDGHTXDF\� RI� VSDFH� IRU� SHGHVWULDQV� LV� DOVR� D� FKDOOHQJH� LQ� /DJRV�
SXEOLF�WUDQVSRUW�V\VWHP��7KHUH�LV�D�SHUFHLYHG�ODFN�RI�SURYLVLRQ�RI�SURSHU�DFFHVVLELOLW\�WR�EXV�
VWRSV�WHUPLQDOV�� ,QYDULDEO\�� WKLV� UHVXOWV� LQ� LQFUHDVHG� UDWH� RI� WUDIILF� DFFLGHQWV� LQYROYLQJ�
SHGHVWULDQV�LQ�UHODWLRQ�WR�XQVDIH�EXV�VWRSV��
$�FORVH�H[DPLQDWLRQ�RI�/DJRV�XUEDQ�WUDQVSRUW�V\VWHP�DOVR�UHYHDOV�UHVWULFWLRQV�WR�SHGHVWULDQ�
PRELOLW\�� )RU� LQVWDQFH�� KLJKZD\V� DQG� SULPDU\� URDGV� UHSUHVHQW� VLJQLILFDQW� REVWDFOHV� WR�
SHGHVWULDQ�PRYHPHQW�GXH�WR�WKH�DEVHQFH�RI�SURSHU�LQIUDVWUXFWXUH�IDFLOLWDWLQJ�WKH�FURVVLQJ�RI�
VXFK�EDUULHUV��7KH�DEVHQFH�RI�URDG�LQIUDVWUXFWXUH�DOVR�OHDGV�WR�SRRU�SHGHVWULDQ�PRELOLW\��)RU�
LQVWDQFH�� WKH� SUHVHQW� ODFN� RI� (DVW�:HVW� FRQQHFWLRQV� ZLWKLQ� WKH� 0DLQODQG� &HQWUDO� DUHD�
LVRODWHV�QHLJKERXUKRRGV�DQG�UHVWULFWV�WKH�HIILFLHQW�PRYHPHQW�RI�SHRSOH�DQG�JRRGV��$�FORVH�
H[DPLQDWLRQ�RI�FXUUHQW� LPSURYHPHQWV� LQ�URDG�LQIUDVWUXFWXUH�VKRZV�WKDW�SURYLVLRQ�IRU�107�LQ�
EHLQJ�QHJOHFWHG��7KH�DEVHQFH�RI�D�FRPSUHKHQVLYH�WUDQVSRUW�SROLF\�LQ�IDYRXU�RI�107�PD\�EH�
UHVSRQVLEOH�IRU�WKLV�WUHQG���
4.1.3 Vehicular Emissions in Lagos Metropolis 
7KH� XUEDQ� WUDQVSRUW� V\VWHP� LQ� /DJRV� PHWURSROLV� LV� D� VLJQLILFDQW� VRXUFH� RI� HQYLURQPHQWDO�
SROOXWLRQ�� ,Q� WHUPV� RI� LQGXVWULDO� DFWLYLWLHV� DQG� HFRQRPLF� GHYHORSPHQW�� /DJRV� LV� RQH� RI� WKH�
IDVWHVW�JURZLQJ�PHJDFLWLHV�LQ�WKH�ZRUOG��.RWLQ�DQG�&R[���������2YHU�����RI�WKH�LQGXVWULHV�LQ�
1LJHULD�� FRQVLVWLQJ�PRUH� WKDQ� ������PHGLXP� DQG� ODUJH�VFDOH�PDQXIDFWXULQJ� LQGXVWULHV� DUH�
ORFDWHG�ZLWKLQ� WKH�FLW\��/DJRV� LV� WKH�PRVW� LQGXVWULDOL]HG�FLW\� LQ� WKH�(FRQRPLF�&RPPXQLW\�RI�
:HVW� $IULFDQ�6WDWHV� �(&2:$6�� VXE�UHJLRQ� �.RPRODIH� HW� DO��� ������ DQG� LV� KRPH� WR� DERXW�
���� RI� WRWDO� QRQ�RLO� HQWHUSULVHV� LQ� 1LJHULD�� &RQVHTXHQW� XSRQ� WKH� DJJORPHUDWLRQ� RI� WKHVH�
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LQGXVWULDO�LQIUDVWUXFWXUH��/DJRV�FLW\�LV�WKH�KLJKHVW�FRQVXPHU�RI�HQHUJ\��ZKLFK�LV�SUHGRPLQDQWO\�
IRVVLO�EDVHG��WKXV�PDNLQJ�LW�RQH�RI�WKH�ODUJHVW�FRQWULEXWRUV�WR�JUHHQKRXVH�JDV�HPLVVLRQV��
7KH� LQGXVWULDO� SURILOH� RI� /DJRV� LV� QRWHZRUWK\� LQ� YLHZ� RI� WKH� FORVH� UHODWLRQVKLS� EHWZHHQ�
LQGXVWULDO�DFWLYLWLHV�DQG�WUDQVSRUWDWLRQ��HVSHFLDOO\�IUHLJKW�WUDQVSRUWDWLRQ��0DQXIDFWXUHG�JRRGV�
IURP� WKH� LQGXVWULHV�DQG� UDZ�PDWHULDOV� IRU� SURGXFWLRQ�DUH� WUDQVSRUWHG� WR�DQG� IURP� LQGXVWULDO�
FRPSOH[HV� WKURXJK�DQ� LQHIILFLHQW� URDG� WUDQVSRUW�V\VWHP� WKDW� LQYROYHV� WKH�XVH�RI� WUXFNV�DQG�
KHDY\�GXW\� YHKLFOHV�� 7KLV� PHWKRG� RI� FRQYH\DQFH�� ODUJHO\� GXH� WR� WKH� SRRU� WUDQVSRUWDWLRQ�
V\VWHP�DQG�ODFN�RI�FUHGLEOH�DOWHUQDWLYHV�WR�URDG�WUDQVSRUWDWLRQ��KDV�UHVXOWHG�LQ�PRUH�YHKLFOHV�
RQ�WKH�URDG�DQG�JUHDWHU�HQYLURQPHQWDO�SROOXWLRQ�IURP�GLHVHO�HQJLQHV��$FFRUGLQJ�WR�/DJRV�$LU�
4XDOLW\� 0RQLWRULQJ� 6WXG\� ������� YHKLFXODU� HPLVVLRQ� LV� WKH� PDMRU� VRXUFH� RI� SROOXWDQWV� LQ�
/DJRV��FRQWULEXWLQJ�DSSUR[LPDWHO\�����RI�DPELHQW�DLU�SROOXWLRQ��7KLV�VWXG\�DOVR� UHFRJQL]HV�
WKDW� YHKLFOHV� LQ� /DJRV� FRQWULEXWH� WR� RYHU� KDOI� RI� WKH� JUHHQKRXVH� JDV� HPLVVLRQ� IURP� WKH�
WUDQVSRUW�VHFWRU�LQ�WKH�FRXQWU\��
,Q� WKH�SDVW�WHQ�\HDUV�������������� WKH�QXPEHU�RI�YHKLFOHV� LQ�/DJRV�6WDWH�KDV� LQFUHDVHG�WR�
����� �/$0$07$�� ������ ZLWKRXW� FRPPHQVXUDWH� LQFUHDVH� LQ� URDGZD\V� ZKLFK� IXUWKHU�
FRPSRXQGV� FRQJHVWLRQ� LQ� WKH� FLW\�� �7KH� LQFUHDVLQJ� WUDIILF� FRQJHVWLRQ� LQ�/DJRV� DOVR�PDNHV�
GULYLQJ� FRQGLWLRQV�PRUH�SROOXWLQJ��7KH� WZR�PDLQ� UHDVRQV� IRU� WKLV�JURZLQJ�FRQJHVWLRQ� LV� WKH�
ODFN�RI�D�JRRG�QHWZRUN�EHWZHHQ�WKH�KLQWHUODQG�DQG�SRUWV�DQG� LQDGHTXDWH�WUDQVSRUW�SODQQLQJ�
LQ�QHZ�DUHDV��7KH�IRUPHU�OHDGV�WR�IUHLJKW�PRYHPHQW�ZLWKLQ�WKH�FLW\�DQG�DWWHQGDQW�IULFWLRQ�ZLWK�
SDVVHQJHU�WUDIILF�ZKLOH�WKH�ODWWHU�FRPSOLFDWH�FRPPXWLQJ�WULSV�WKHUHE\�UHVXOWLQJ�LQ�WKH�DGRSWLRQ�
RI�SULYDWH�WUDQVSRUW�DV�DQ�DOWHUQDWLYH�LQ�PRVW�FDVHV��
$FFRUGLQJ�WR�/$0$7$��������RYHU�����RI�WKH�YHKLFOH�IOHHW�LQ�RSHUDWLRQ�ZLWKLQ�/DJRV�DUH����
\HDUV�ROG�RU�PRUH��VHH�ILJXUH�����0RVW�RI�WKHVH�YHKLFOHV�FRPSULVLQJ�RI�FDUV��EXVHV�DQG�WUXFNV��
DUH� VHFRQG�KDQG� LPSRUWHG� YHKLFOHV� WKDW� GR� QRW� PHHW� WKH� HPLVVLRQ� VWDQGDUGV� RI� WKHLU�
FRXQWULHV�RI�RULJLQ��)XUWKHUPRUH��WKH�JHQHUDO�YHKLFOH�PDLQWHQDQFH�FXOWXUH�LV�RIWHQ�SRRU�DQG�LV�
XVXDOO\� OLPLWHG� WR� HVVHQWLDO� PDLQWHQDQFH� DQG� UHSDLUV� WR� NHHS� WKH� YHKLFOH� RQ� WKH� URDG��
,QDGHTXDWH� RU� QRQ�H[LVWHQW� YHKLFOH� PDLQWHQDQFH� UHVXOW� LQ� JUDGXDO� GHFOLQH� LQ� HQJLQH�
SHUIRUPDQFH��OHDGLQJ�WR�OHVV�HIILFLHQW�IXHO�FRPEXVWLRQ��WKHUHE\�LQFUHDVLQJ�HPLVVLRQV��

�
� ���������������������������������Figure 1: Vehicle classification by age in Lagos 
                                                      Source: LAMATA, 2009. 
7KHVH�ROG�SRRUO\�PDLQWDLQHG�YHKLFOHV�DUH�NQRZQ�DV� ³VXSHU�HPLWWHUV´�ZKLFK�DUH� UHVSRQVLEOH�
IRU�DERXW�WZR�WKLUGV�RI�WKH�&2��HPLVVLRQV�LQ�1LJHULD�FRPLQJ�IURP�WUDQVSRUW�DFWLYLW\��$FFRUGLQJ�
WR�WKH�Assessment of Emissions from Road Transport (AERT)��DURXQG�����RI�WKH�³/DJRVLDQ´�
YHKLFOH�IOHHW�ZRUNV�ZLWK�ROG�HQJLQHV��$�ILQGLQJ�RI�WKLV�VWXG\�LV�WKDW�DQ�DYHUDJH�FDU�SO\LQJ�RQ�
WKH�URDGV�RI�/DJRV�DSSUR[LPDWHO\�PHHWV�WKH�(852�,,�HPLVVLRQV�VWDQGDUG�ZKLFK�ZDV�DOUHDG\�
LQ� SODFH� LQ� ������ (852�,,� HPLVVLRQV� VWDQGDUG� DUH� �� WR� �� WLPHV� KLJKHU� WKDQ� WKH� FXUUHQW�
VWDQGDUG�LQ�WKH�FRQWLQHQW��
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7DEOH� ��� &RPSDULVRQ� EHWZHHQ� HPLVVLRQ� IDFWRUV� IRU� YHKLFOHV� XVLQJ� SHWURO� DV�
PHDVXUHG�LQ������DQG�(XUR�VWDQGDUGV��J�NP��

4.1.4 Lagos Climate Change Adaptation Strategy  
/DJRV�LV�QRW�WDNLQJ�WKH�EDFN�VHDW�LQ�UHVSHFW�RI�FOLPDWH�FKDQJH��7KH�/DJRV�&OLPDWH�&KDQJH�
$GDSWDWLRQ�6WUDWHJ\��/$6�&&$6��UHFRJQL]HV�PXOWLPRGDO�WUDQVSRUW���WKH�LQWURGXFWLRQ�RI�PDVV�
WUDQVSRUW� V\VWHP� FRPSULVLQJ� D� FRPELQDWLRQ� RI� EXV� UDSLG� WUDQVLW� �%57��� UDLO� DQG� ZDWHU�
WUDQVSRUW� VHUYLFHV� �� LQ� /DJRV� D� NH\�PHDVXUH� IRU� FOLPDWH� FKDQJH�PLWLJDWLRQ� DQG� DGDSWDWLRQ�
�/DJRV�6WUDWHJLF�7UDQVSRUW�0DVWHUSODQ���������
7KH�UDWLRQDOH�IRU�WKH�LQWURGXFWLRQ�RI�PXOWLPRGDO�WUDQVSRUW�LV�KLQJHG�RQ�WKHLU�ODUJHU�SDVVHQJHU�
FDSDFLW\�DQG�ORZHU�HPLVVLRQ�UDWH�WKDQ�WKRVH�RI�SULYDWH�YHKLFOHV��$V�VKRZQ�LQ�WKH�WDEOH�EHORZ��
WKH�SULYDWH�FDU�LV�WKH�PDMRU�HPLWWHU�SHU�SDVVHQJHU�NLORPHWUH�ZKHQ�FRPSDUHG�WR�RWKHU�PHDQV�
RI�WUDQVSRUW��7KH�HPLVVLRQ�OHYHOV�RI�PRWRUF\FOHV�DUH�FORVH�WR�WKH�'DQIRV�OHYHO�DQG�PRUH�WKDQ�
WKH�%57��UDLO�WUDQVLW�DQG�EXV��WKH�PRVW�HQYLURQPHQWDOO\�HIILFLHQW�PRGHV�RI�WUDQVSRUW��7KH�WDEOH�
EHORZ� IXUWKHU� UHYHDOV� WKDW� WKH� %57� LV� WKH� PRVW� HIILFLHQW� RI� WKHVH� PHDQV� RI� WUDQVSRUW��
FRQVLGHULQJ� HPLVVLRQV� SHU� SDVVHQJHU�� 3ULYDWH� YHKLFOHV� SURYH� WR� EH� KLJK� SROOXWDQWV� LQ�
FRPSDULVRQ� ZLWK� PDVV� WUDQVLW� EXVHV�� GXH� WR� WKHLU� ORZ� RFFXSDQF\� UDWH�� )XUWKHUPRUH�� OHVV�
EXVHV�DUH�UHTXLUHG�WR�PRYH�ODUJH�SRSXODWLRQV�ZKHQ�FRPSDUHG�WR�SULYDWH�YHKLFOHV��7KXV��WKH�
WRWDO�HPLVVLRQ�SHU�SDVVHQJHU�LQ�SXEOLF�WUDQVSRUW�LV�ORZHU�WKDQ�LQ�SULYDWH�WUDQVSRUW��
$GGLWLRQDOO\�� WKH�$(57� �������SURSRVHV� WKDW� FXUUHQW� HPLVVLRQ� VWDQGDUGV�DUH� VHW� DW�(XUR���
�IRU� XVHG� YHKLFOHV�� DQG� (XUR� �� �IRU� QHZ� YHKLFOH��� DV� ZHOO� DV� D� VHULHV� RI� ODZ� HQIRUFHPHQW�
PHDVXUHV� FRQFHUQLQJ� LQVSHFWLRQ��PDLQWHQDQFH� DQG� FHUWLILFDWLRQ�� LQFOXGLQJ� D� FKDQJH� LQ� IXHO�
XVH� IURP�GLHVHO�SHWURO� WR�&1*�ZKLFK�ZLOO� \LHOG�VXEVWDQWLDO�HQYLURQPHQWDO�EHQHILWV� IURP�FDUV�
DQG� EXVHV�� 7KHVH� UHSUHVHQW� IHDVLEOH� REMHFWLYHV� IRU� ORQJ�WHUP� WUDQVSRUW� SODQQLQJ� LQ� /DJRV�
PHJDFLW\��$(57�UHFRPPHQGDWLRQV�FDQ�VHUYH�DV�EDVLV� IRU�GHILQLQJ�DQ�HQYLURQPHQWDO�SROLF\�
JHDUHG�WRZDUGV�PLWLJDWLQJ�HQYLURQPHQWDO�LPSDFW�RI�WUDQVSRUW���

x� 7UDQVSRUW�SODQQLQJ�DQG�GHPDQG�PDQDJHPHQW�WR�LPSOHPHQW��
�� 6XEVWLWXWLRQ�RI�����RI�FDUV�689��6SRUWV�8WLOLW\�9HKLFOHV�ZLWK�HQKDQFHG�

EXV�VHUYLFHV�OLNH�%57��
�� 2QH�ZD\�VWUHHWV�
�� (VWDEOLVKPHQW�RI�FHUWLILFDWLRQ�FHQWUHV�IRU�YHKLFOHV�RQ�HPLVVLRQV�
�� (QFRXUDJHPHQW�RI�1RQ�0RWRUL]HG�7UDQVSRUW��107��

x� 3URPRWLRQ�RI�107�IDFLOLWLHV��ZKLFK�FRXOG�SURGXFH�D�����UHGXFWLRQ�LQ�PRWRUL]HG�WULSV��
x� 6ZLWFKLQJ� EXVHV� WR� RSHUDWH�ZLWK�&1*� �FDQ� UHGXFH� WKH�(PLVVLRQ�)DFWRU� IRU�&2�� E\�

�������������IRU�&2��������IRU�12[�DQG�+&�DQG������IRU�30����
x� /LPLWLQJ�WKH�DJH�RI�VHFRQG�KDQG�YHKLFOHV�LPSRUWHG�LQWR�1LJHULD��
x� 6HWWLQJ�HPLVVLRQ�VWDQGDUGV�WR�(852�,9�WR�OLPLW�HPLVVLRQV�IURP�YHKLFOHV��
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4.2 Travel Behaviour 
)LYH� WULS� FKDUDFWHULVWLFV� ZHUH� DQDO\VHG� WR� SUHVHQW� WKH� WUDYHO� EHKDYLRXU� LQ� /DJRV�� 7KHVH�
LQFOXGH�WULS�IUHTXHQF\��WULS�SXUSRVH��WULS�PRGH��WULS�WLPH�DQG�WULS�OHQJWK��7KHVH�DUH�SUHVHQWHG�
WR�KLJKOLJKW�WKH�WUDYHO�EHKDYLRXU�LPSOLFDWLRQ�IRU�FOLPDWH�FKDQJH�LQ�/DJRV���
4.2.1 Trip Frequency 
$QDO\VLV�RI�WULS�IUHTXHQF\�LQ�WKLV�VWXG\�FRYHUHG�DOO�SXUSRVH�WULSV��)XUWKHU��³D�WULS´�ZDV�GHILQHG�
DV� D� MRXUQH\� PDGH� WR� D� GHVWLQDWLRQ� IRU� D� SXUSRVH� QRWZLWKVWDQGLQJ� WKH� QXPEHU� RI� PRGDO�
LQWHUFKDQJH��$V�VKRZQ�LQ�7DEOH����PDMRULW\�RI�WKH�UHVSRQGHQWV���������PDGH�DW�OHDVW�RQH�WULS�
LQ�D�GD\��ZKLOH������PDGH�QR�WULS��7KRVH�ZKR�PDGH�MXVW�D�WULS�UHSUHVHQW�MXVW�������)XUWKHU��
������RI�UHVSRQGHQWV�PDGH�WZR�WULSV��������PDGH�WKUHH�WULSV��������PDGH�IRXU�WULSV�ZKLOH�
�����PDGH�PRUH�WKDQ�IRXU�WULSV�LQ�D�GD\��7KLV�LPSOLHV�WKDW�DSDUW�IURP�WKH�WULS�RULJLQDWLQJ�IURP�
KRPHV�DQG�KRPH�ERXQG�WULSV��UHVSRQGHQWV�XVXDOO\� WDNH�DQ�DGGLWLRQDO� WULS�GLIIHUHQW�IURP�WKH�
PDMRU� WULS�SXUSRVH� IRU� WKH�GD\��6XFK� WULSV�PD\� LQFOXGH�VKRSSLQJ�� VRFLDO�DQG� UHOLJLRXV��7KH�
DJJUHJDWH�RI�DOO�WULSV�PDGH�E\�WKH�UHVSRQGHQWV�ZDV������WULSV��7KXV��WKH�DYHUDJH�QXPEHU�RI�
WULSV� PDGH� E\� D� UHVSRQGHQW� SHU� GD\� LV� ���� WULSV�� 7KLV� LV� DSSUR[LPDWHO\� WKUHH� WULSV� SHU�
UHVSRQGHQW�SHU�GD\��7KLV�ILJXUH�LV�OLNH�ZKDW�REWDLQV�LQ�RWKHU�PDMRU�FLWLHV�DFURVV�WKH�ZRUOG��
 7DEOH�����7ULS�)UHTXHQF\�

1XPEHU�RI�7ULSV��D�� )UHTXHQF\��E�� 3HUFHQWDJH� 7RWDO�7ULSV��D�[�E��

�� ��� ���� ���

�� ���� ����� �����

�� ���� ����� �����

�� ���� ����� ����

�� ��� ���� ����

�� ��� ��� ���

1R�5HVSRQVH� ��� ���� ��

7RWDO� ����� ������ �����

�
4.2.2 Trip Purpose 
6L[�PDMRU�WULS�SXUSRVHV�ZHUH�LGHQWLILHG�LQ�WKLV�VWXG\�DQG�WKH\�LQFOXGH�ZRUN��VKRSSLQJ��VFKRRO��
VRFLDO�� UHOLJLRXV� DQG� RWKHUV�� 2WKHUV� DV� D� WULS� SXUSRVH� LQFOXGH� WKRVH� WULSV� PDGH� WR� REWDLQ�
VHUYLFHV� OLNH�PHGLFDO��EDQNLQJ��DXWR�UHSDLUV�DQG�VR�RQ��:RUN�DQG�VFKRRO� WULSV�DUH�UHJDUGHG�
DV�QRQ�GLVFUHWLRQDU\�WULSV�ZKLOH�RWKHUV�DUH�UHJDUGHG�DV�GLVFUHWLRQDU\�WULSV��$V�GHPRQVWUDWHG�
LQ�ILJXUH������������RI�UHVSRQGHQWV�PDGH�QRQ�GLVFUHWLRQDU\�WULSV��ZRUN�DQG�VFKRRO���������RI�
WKHP�PDGH�GLVFUHWLRQDU\� WULSV� �RWKHU� W\SHV� RI� WULSV� DSDUW� IURP�ZRUN� DQG� VFKRRO��ZKLOH� RQO\�
�����RI�WKH�UHVSRQGHQWV�KDG�QR�WULS�SXUSRVH�VLQFH�WKH\�PDGH�QHLWKHU�GLVFUHWLRQDU\�QRU�QRQ�
GLVFUHWLRQDU\� WULSV�� ,W� LV� IXUWKHU� UHYHDOHG� LQ� ILJXUH� ���� WKDW� ������ RI� WKH� UHVSRQGHQWV�PDGH�
ZRUN� WULSV�� �����PDGH�VKRSSLQJ� WULSV�� ������PDGH� VFKRRO� WULSV�� ������PDGH� VRFLDO� WULSV��
����� PDGH� UHOLJLRXV� WULSV� DQG� ����� PDGH� RWKHU� WULSV�� 7KLV� LPSOLHV� WKDW� PDMRULW\� RI� WKH�
UHVSRQGHQWV�PDGH�QRQ�GLVFUHWLRQDU\�WULSV�WKDQ�GLVFUHWLRQDU\�WULSV���
4.2.3 Trip Mode 
7KLV�VWXG\�UHYHDOV�WKDW�GLIIHUHQW�PRGHV�RI�URDG�WUDQVSRUW�ZHUH�XVHG�E\�WKH�UHVSRQGHQWV�IRU�DOO�
WKH�WULSV�UHFRUGHG��7DEOH���VKRZV�WKDW�������RI�UHVSRQGHQWV�XVHG�RQH�PRGH�RU�WKH�RWKHU�IRU�
WKHLU�GDLO\�WULSV�ZKLOH�MXVW������PDGH�QR�WULS�GXULQJ�WKLV�VWXG\��)XUWKHU��WKH�WDEOH�UHYHDOHG�WKDW�
FDU� DQG� EXV� ZHUH� GRPLQDQWO\� XVHG� E\� UHVSRQGHQWV� IRU� WKHLU� YDULRXV� WULSV�� ������ RI�
UHVSRQGHQWV� XVHG� FDU�ZKLOH� ������XVHG�EXV�� ,W� LV� IXUWKHU� UHYHDOHG� WKDW� �����DQG������RI�
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UHVSRQGHQWV� XVHG� ZDON� DQG� PRWRUF\FOHV��ZKHHOHUV� UHVSHFWLYHO\� IRU� WKHLU� GDLO\� WULSV�� 2QO\�
����� DQG� ����� RI� WKH� UHVSRQGHQWV� XVHG� WD[L� DQG� WKH� QHZO\� LQWURGXFHG� EXV� UDSLG� WUDQVLW�
UHVSHFWLYHO\�� 7KH� XVH� RI� UDLO� E\� UHVSRQGHQWV� ZDV� ORZ� DV� OHVV� WKDQ� ����� XVHG� WKH�PRGH��
7KHVH� UHVXOWV� VXJJHVW� WKDW� FDU� DQG� EXV� DUH� WKH� WZR�PDMRU�PRGHV� RI� WUDYHO� LQ� /DJRV�� 7KH�
LPSOLFDWLRQ� RI� WKLV� LV� WKDW� WKH� SURSRUWLRQ� RI� UHVSRQGHQWV� ZKR� UHO\� RQ� SXEOLF� WUDQVSRUW�
�PRWRUF\FOHV����ZKHHOHUV�� WD[L��EXV�DQG�UDLO�� IRU� WKHLU�GDLO\� WULSV��������� LV�DOPRVW�WKH�VDPH�
ZLWK� WKRVH� ZKR� UHO\� RQ� SULYDWH� WUDQVSRUW� ��������� 7KH� SUHGRPLQDQFH� RI� ORZ� RFFXSDQF\�
YHKLFOHV� �FDU� DQG� EXV�� DQG� QHDU� DEVHQFH� PDVV� WUDQVLW� �EXV� DQG� UDLO�� LQ� /DJRV� DUH� SUH�
FRQGLWLRQV�IRU�WUDIILF�FRQJHVWLRQ��

7DEOH����7ULS�0RGH�

7ULS�0RGH� )UHTXHQF\� 3HUFHQWDJH�

:DON� ���� ����

0RWRUF\FOH���ZKHHOHUV� ���� ����

&DU� ���� �����

7D[L� ��� ����

%XV��'DQIR�0ROXH�� ���� �����

%XV�5DSLG�7UDQVLW� ��� ����

5DLO� �� ���

1R�5HVSRQVH� ��� ����

7RWDO� ����� �������

 
4.2.4 Trip Time 
$QDO\VLV�RI� WULS� WLPH�RI� UHVSRQGHQWV�DV�VKRZQ� LQ�7DEOH��� UHYHDOHG� WKDW�PDMRULW\� ��������RI�
UHVSRQGHQWV�PDGH� WULSV� WKDW�ZHUH� OHVVHU� WKDQ�RQH�KRXU�ZKLOH�������RI� UHVSRQGHQWV�PDGH�
WULSV�RI�RQH�KRXU�DQG�DERYH��)XUWKHU�� WKH� WDEOH�������PDGH� WULSV�RI�EHWZHHQ���±���KRXUV��
5HVSRQGHQWV�ZKRVH�WULS�WLPH�ZDV�DERYH���KRXUV�UHSUHVHQW��������$V�HDUOLHU�REVHUYHG�������
RI� UHVSRQGHQWV�KDG�QR�UHVSRQVH��&RQVHTXHQWO\�� WKH�PHDQ�WULS� WLPH�IRU� WKLV�VWXG\�ZDV������
KRXU��7KLV�VXJJHVWV�WKDW�PDMRULW\�RI�KRXVHKROGV�LQ�/DJRV�VSHQG�UHODWLYHO\�ORQJ�WLPH�LQ�WUDIILF�
IRU�PRVW�RI�WKHLU�GDLO\�WULSV��7KXV��WKLV�EHFRPHV�D�PDMRU�WUDYHO�FKDOOHQJH�LQ�/DJRV�DQG�PDQ\�
RWKHU�ODUJH�FLWLHV�ZKHUH�XUEDQ�WUDYHO�LV�XQGHUWDNHQ�E\�ORZ�RFFXSDQF\�YHKLFOHV��

 7DEOH����7ULS�7LPH�RI�5HVSRQGHQWV�

7ULS�7LPH� )UHTXHQF\� 3HUFHQWDJH�

��+U� ����� �����

���+UV� ���� �����

���+UV� ��� ����

!�+UV� ���� ����

1R�5HVSRQVH���� ��� �����

7RWDO� ����� ��������
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4.2.5 Trip Length 
$V�VKRZQ� LQ�7DEOH����������RI�UHVSRQGHQWV�PDGH�WULSV� OHVVHU� WKDQ��NP��)XUWKHU�� WKH�WDEOH�
UHYHDOHG�WKDW�������PDGH�WULSV�RI�EHWZHHQ������NP��7KRVH�ZKR�FRYHUHG�EHWZHHQ������NP�
DQG�DERYH���NP� UHSUHVHQW�������DQG�������RI� UHVSRQGHQWV� UHVSHFWLYHO\��7KXV��������RI�
UHVSRQGHQWV� WUDYHO� DERYH� �NP� RQ� GDLO\� EDVLV�� 7KH� PHDQ� WULS� OHQJWK� IURP� WKLV� DQDO\VLV� LV�
���NP�SHU�SHUVRQ�SHU�GD\��7KLV�VXJJHVWV�D�IDLUO\�VKRUW�WULS�OHQJWK�DPRQJ�UHVLGHQWV�DOWKRXJK�
DERXW�����WUDYHO�DERYH���NP�SHU�GD\�� 
 7DEOH����7ULS�/HQJWK�

Trip Length Frequency Percentage 
��NP� ���� �����

����NP� ���� �����

�����NP� ���� �����

!��NP� ���� �����

1R�5HVSRQVH� ��� ����
Total 1785 100.0 

 
5.0 Conclusion 
7KLV� VWXG\� KDV� H[DPLQHG� WKH� FKDUDFWHU� RI� WUDQVSRUW� V\VWHP�DQG� WUDYHO� EHKDYLRXU� LQ� /DJRV�
DQG�FRQFOXGHV�WKDW�/DJRV�LV�VWLOO�IDU�IURP�EHLQJ�D�FRRO�FLW\�DQG�PD\�WDNH�D�UHODWLYHO\�ORQJ�WLPH�
WR�EHFRPH�RQH��7KLV�LV�EHFDXVH�WKH�VRFLR�HFRQRPLF�GHYHORSPHQW�RI�WKH�UDSLGO\�JURZLQJ�FLW\�
ZLWK� D� FXUUHQW� SRSXODWLRQ� RI� DERXW� ��� PLOOLRQ� LV� GULYHQ� E\� URDG�EDVHG� WUDQVSRUW�� 3XEOLF�
WUDQVSRUW� V\VWHP� LQ� WKH� FLW\� LV� GRPLQDWHG� E\� LQIRUPDO� VHUYLFHV�� 2UJDQLVHG� SXEOLF� WUDQVSRUW�
V\VWHP�LV�UHODWLYHO\�\RXQJ�DQG�YHU\�OLPLWHG�LQ�QHWZRUN���
9HKLFOH�SRSXODWLRQ�KDV�LQFUHDVHG�E\������LQ�WKH�ODVW����\HDUV�DQG�RYHU�����RI�WKH�YHKLFOH�
IOHHW�LQ�RSHUDWLRQ�DUH����\HDUV�ROG�RU�PRUH��WKXV��WKH�WUDQVSRUW�V\VWHP�LQ�/DJRV�PHWURSROLV�LV�
D� VLJQLILFDQW� VRXUFH� RI� HQYLURQPHQWDO� SROOXWLRQ�� 7KLV� VLWXDWLRQ� LV� ZRUVHQHG� E\� WKH� IDFW� WKDW�
RYHU�����RI�WKH�LQGXVWULHV�LQ�1LJHULD�DUH�ORFDWHG�ZLWKLQ�WKH�FLW\��$QDO\VLV�RI�UHVLGHQWV¶�WUDYHO�
EHKDYLRXU�UHYHDOV�XQVXVWDLQDEOH�WUDYHO�SDWWHUQ�DV�PRUH�WKDQ�����RI�GDLO\�WULSV�LV�URDG�EDVHG��
DYHUDJH�WULS�WLPH�LV�DSSUR[LPDWHO\���KRXUV�RYHU�DQ�DYHUDJH�WULS�OHQJWK�RI���NP�VXJJHVWLQJ�D�
KLJK� OHYHO� RI� URDG� FRQJHVWLRQ�� 0DVVLYH� WUDQVSRUW� LQIUDVWUXFWXUH� LV� RQJRLQJ�� EXW� VWLOO� ODUJHO\�
URDG�EDVHG��'HYHORSPHQW�RI� UDLO� WUDQVSRUW� LV� UDWKHU�VORZ�FRPSDUHG� WR� WKH� WUDYHO�GHPDQG� LQ�
/DJRV���
7KH� JRYHUQPHQW� LV� FRQVFLRXV� RI� WKH� FOLPDWH� FKDQJH� LPSOLFDWLRQ� RI� WKH� H[LVWLQJ� WUDQVSRUW�
V\VWHP� DQG� WUDYHO� SDWWHUQ� DQG� KDV� PDGH� HIIRUWV� WR� GHYHORS� The Lagos Climate Change 
Adaptation Strategy (LAS-CCAS)�ZKLFK� UHFRJQL]HV�PXOWLPRGDO� WUDQVSRUW�DV�D�NH\�PHDVXUH�
IRU� FOLPDWH� FKDQJH�PLWLJDWLRQ� DQG� DGDSWDWLRQ�� 7KH�PXOWLPRGDO� V\VWHP�ZLOO� EH�PDVV� WUDQVLW�
GULYHQ� �EXV� DQG� UDLO��� 2WKHU� FOLPDWH� FKDQJH� DGDSWDWLRQ� VWUDWHJLHV� LQFOXGH� VHWWLQJ� FXUUHQW�
HPLVVLRQ�VWDQGDUGV�DW�(XUR����IRU�XVHG�YHKLFOHV��DQG�(XUR����IRU�QHZ�YHKLFOH���DV�ZHOO�DV�D�
VHULHV� RI� ODZ� HQIRUFHPHQW� PHDVXUHV� FRQFHUQLQJ� LQVSHFWLRQ�� PDLQWHQDQFH� DQG� FHUWLILFDWLRQ�
DQG� SURPRWLRQ� RI�107��$�PDMRU� FRQFHUQ� LQ� DOO� RI� WKLV� LV� WKH� VORZ� SDFH� RI� SROLF\� DQG� SODQ�
LPSOHPHQWDWLRQ�� )RU� /DJRV� WR� EHFRPH�D� FRRO� FLW\�� LW� LV� LPSRUWDQW� WKDW� D�ZRUNDEOH� WUDQVSRUW�
SROLF\�LV�OHJLVODWHG�ZLWK�D�VWURQJ�SROLWLFDO�ZLOO�WR�LPSOHPHQW�WKH�VWUDWHJLF�WUDQVSRUW�PDVWHU�SODQ��
7KHUH�LV�DOVR�WKH�QHHG�WR�SURIHVVLRQDOL]H�WKH�WUDQVSRUW�VHFWRU�IRU�FDSDFLW\�EXLOGLQJ��7KHUH�LV�
WKH�QHHG�WR�FKDQJH�WKH�WUDQVSRUW�RULHQWDWLRQ�RI�WKH�SHRSOH�WRZDUGV�107��
�
�
�

1020



$ODGH�:DOH��2ODVHQL��0RERODML�� Making Lagos a Cool City ��WK�,62&$53�&RQJUHVV������
$GHQLML�)HPL��$ODGH�%XNROD�
2ODVHQL�-XZRQ��

�
�

References 
$EDP��)�� ,���	�8QDFKXNZX��*��2�� ��������9HKLFXODU� HPLVVLRQV�DQG�DLU�TXDOLW\� VWDQGDUGV� LQ�

1LJHULD��European Journal of Scientific Research��34��������������
$EXKDPRXG��0�$���5DKPDW��5�$�2�.��� ,VPDLO�� $��� ������7UDQVSRUWDWLRQ�DQG� LWV� FRQFHUQV� LQ�

$IULFD��D�UHYLHZ��6RF��6FL�����������±����
$ODGH�� $�� �������� +RXVHKROG� 7UDYHO� %HKDYLRXU� LQ� /DJRV�� 8QSXEOLVKHG� 0�� 3KLO� 7KHVLV��

'HSDUWPHQW� RI� 8UEDQ� 	� 5HJLRQDO� 3ODQQLQJ�� 2EDIHPL� $ZRORZR� 8QLYHUVLW\�� ,OH�,IH��
1LJHULD�

%DGHMR�� %�� �������� 7KH� 7UDQVSRUWDWLRQ� 5HDOLWLHV�� &KDOOHQJHV� DQG� 2SSRUWXQLWLHV� RI� /DJRV�
6WDWH��� 7KH�/HDGHUVKLS�,PSHUDWLYHV�DQG�6\QHUJLHV���WK�$QQLYHUVDU\�/HFWXUH�RI�
*UHDW�� ,QGHSHQGHQFH�+DOO��8QLYHUVLW\�RI�,EDGDQ��)HEUXDU\�����������3S�������

%UDGOH\��5���.��$��%DXPHUW��%��&��6WDOH\��7��+HU]RJ��DQG�-��3HUVKLQJ���������Slicing the Pie: 
Sector Based Approaches to International Climate�
Agreements��:DVKLQJWRQ��'&��86$��:RUOG�5HVRXUFHV�,QVWLWXWH��

'DUDPROD�$�� DQG�2��$GHQLML�� �������0RELOLW\� ,VVXHV� IRU� WKH�(OGHUO\� LQ� ,EDGDQ�&LW\��1LJHULD� 
&RQIHUHQFH� 3URFHHGLQJ� RQ� Emerging Global City: The African Challenge,�
'HSDUWPHQW�RI�8UEDQ�DQG�5HJLRQDO�3ODQQLQJ��8QLYHUVLW\�RI�/DJRV��3S���������

)DGDUH� 6�2�� �������� µ8UEDQ� )RUP� DQG� +RXVHKROGV� 7UDYHO� %HKDYLRXU�� ,PSOLFDWLRQV� IRU�
1LJHULDQ�&LWLHV¶���,QDXJXUDO�/HFWXUH��2EDIHPL�$ZRORZR�8QLYHUVLW\��,OH�,IH��1LJHULD�

)LODQL��0��2����������7UDQVSRUW�DQG�1DWLRQDO�'HYHORSPHQW��,VVXHV��&KDOOHQJHV�DQG�WKH�:D\�
� )RUZDUG��$�&RPPHPRUDWLYH�/HFWXUH�GHOLYHUHG�DW�WKH���WK�%LUWKGD\�&HUHPRQ\�
LQ�KRQRXU�RI�'U��7DMXGHHQ�2��%DZD�$OODK��-XQH��QG���������

*RRGZLQ�� 3��� ������ 7KH� (FRQRPLF� &RVWV� RI� 5RDG� 7UDIILF� &RQJHVWLRQ�� 8&/� �8QLYHUVLW\�
&ROOHJH�/RQGRQ���7KH�5DLO�)UHLJKW�*URXS��/RQGRQ��8.��

,($�� ������ :RUOG� (QHUJ\� 2XWORRN�� ,QWHUQDWLRQDO� (QHUJ\� $JHQF\�� 3DULV� $YDLODEOH� IURP���
KWWS���ZZZ�ZRUOGHQHUJ\RXWORRN�RUJ�SXEOLFDWLRQV�ZHR��������

.DKQ�5LEHLUR��6���.RED\DVKL��6���%HXWKH��0���*DVFD��-���*UHHQH��'���/HH��'��6�������	�:LW��5��
�������� 7UDQVSRUW� DQG� LWV� LQIUDVWUXFWXUH�� &OLPDWH� FKDQJH� ������ PLWLJDWLRQ��
FRQWULEXWLRQ� RI� ZRUNLQJ� JURXS� ,,,� WR� WKH� IRXUWK� DVVHVVPHQW� UHSRUW� RI� WKH�
LQWHUJRYHUQPHQWDO� SDQHO� RQ� FOLPDWH� FKDQJH��Cambridge University Press, 
Cambridge, United Kingdom and New York, NY, USA��

.HQZRUWK\�� -�5��� ������ 7KH� HFR�FLW\�� WHQ� NH\� WUDQVSRUW� DQG� SODQQLQJ� GLPHQVLRQV� IRU�
VXVWDLQDEOH�FLW\�GHYHORSPHQW��(QYLURQ��8UEDQ������������±����

.RPRODIH��$��$���$GHJER\HJD��6��$��$���$QLIRZRVH��$��<���$NLQOX\L��)��2���	�$ZRQLUDQ��'��5��
�������� $LU� SROOXWLRQ� DQG� FOLPDWH� FKDQJH� LQ� /DJRV�� 1LJHULD�� QHHGV� IRU� SURDFWLYH�
DSSURDFKHV�WR�ULVN�PDQDJHPHQW�DQG�DGDSWDWLRQ��American Journal of Environmental 
Sciences��10����������

.RWNLQ�� -��� 	� &R[��:�� �������� 7KH�:RUOG¶V� IDVWHVW�JURZLQJ�PHJDFLWLHV��Forbes Magazines. 
Available at��

/DJRV� 0HWURSROLWDQ� $UHD� 7UDQVSRUW� $XWKRULW\� �/$0$7$��� ������ /DJRV� %57�/LWH� 6XPPDU\�
(YDOXDWLRQ�5HSRUW��/DJRV�6WDWH�*RYHUQPHQW��,NHMD��/DJRV��1LJHULD��

/DJRV�0HWURSROLWDQ�$UHD�7UDQVSRUW�$XWKRULW\��/$0$7$���������/DJRV�6WUDWHJLF�0DVWHU�3ODQ�
([WHQVLRQ�DQG�7UDYHO�'HPDQG�0RGHO�)LQDO�5HSRUW��/DJRV�6WDWH�*RYHUQPHQW��,NHMD��
/DJRV��1LJHULD��

/LWPDQ��7����������5DLO�WUDQVLW�LQ�$PHULFD��A Comprehensive Evaluation of Benefits. Canada: 
Victoria Transport Policy Institute��

1021



$ODGH�:DOH��2ODVHQL��0RERODML�� Making Lagos a Cool City ��WK�,62&$53�&RQJUHVV������
$GHQLML�)HPL��$ODGH�%XNROD�
2ODVHQL�-XZRQ��

�
�

0HKURWUD��6��� /HIHYUH��%���=LPPHUPDQ��5���*HUoHN��+��� -DFRE��.���	�6ULQLYDVDQ��6�� ��������
&OLPDWH� FKDQJH� DQG� XUEDQ� WUDQVSRUWDWLRQ� V\VWHPV�� ,Q�Climate Change and Cities 
First Assessment Report of the Urban Climate Change Research Network��SS������
������&DPEULGJH�8QLYHUVLW\�3UHVV��

2\HVLNX�� .�2��� ������ &LW\� SRYHUW\� DQG� HPHUJLQJ�PRELOLW\� FULVLV�� WKH� XVH� RI� PRWRUF\FOH� DV�
SXEOLF� WUDQVSRUW� LQ� 1LJHULDQ� FLWLHV�� �WK�:RUOG� &RQIHUHQFH� RI� 7UDQVSRUW� 5HVHDUFK��
6HRXO��������±���-XO\���������

3DOPHU��'���������6XVWDLQDEOH�WUDQVSRUWDWLRQ�LQ�(DVW�$IULFD��7KH�EXV�UDSLG�WUDQVLW�HYROXWLRQ�LQ�
$GGLV�$EDED��(WKLRSLD��&2'$78�;9��7KH�5ROH�RI�8UEDQ�0RELOLW\� LQ� �5H��6KDSLQJ�
&LWLHV��

5RGH��3���)ORDWHU��*���7KRPRSRXORV��1���'RFKHUW\��-���6FKZLQJHU��3���0DKHQGUD��$���	�)DQJ��
:�� �������� $FFHVVLELOLW\� LQ� FLWLHV�� WUDQVSRUW� DQG� XUEDQ� IRUP�� ,Q�Disrupting 
mobility��SS������������6SULQJHU��&KDP��

520� 7UDQVSRUWDWLRQ� (QJLQHHULQJ� �������� 8QORFNLQJ� WKH� *ULGORFNV�� .HHS� /DJRV� 7UDIILF�
0RYLQJ� ZLWK� 3ULGH�� � 3DSHU� SUHVHQWHG� DW� WKH� �67� /DJRV� 6WDWH� 7UDIILF� 0DQDJHPHQW�
&RQIHUHQFH��/DJRV��1LJHULD������0DUFK�������

6LPV��5���6FKDHIIHU��5���&UHXW]LJ�� )���&UX]�1~xH]��;���'
$JRVWR��0���'LPLWULX��'��� )LJXHURD�
0H]D��0�-���)XOWRQ��/���.RED\DVKL��6���/DK��2���0F.LQQRQ��$���1HZPDQ��3���2X\DQJ��
0���6FKDXHU��-�-���6SHUOLQJ��'���7LZDUL��*���������7UDQVSRUW��&OLPDWH�&KDQJH�������
0LWLJDWLRQ� RI� &OLPDWH� &KDQJH�� &RQWULEXWLRQ� RI� :RUNLQJ� *URXS� ,,,� WR� WKH� )LIWK�
$VVHVVPHQW�5HSRUW�RI�WKH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH�>(GHQKRIHU��
2���5��3LFKV�0DGUXJD��<��6RNRQD��(��)DUDKDQL��6��.DGQHU��.��6H\ERWK��$��$GOHU��,��
%DXP��6��%UXQQHU��3��(LFNHPHLHU��%�.ULHPDQQ��-��6DYRODLQHQ��6��6FKO|PHU��&��YRQ�
6WHFKRZ��7��=ZLFNHO�DQG�-�&��0LQ[��HGV��@��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��
8QLWHG�.LQJGRP�DQG�1HZ�<RUN��1<��86$��

6XGPDQW��$���&ROHQEUDQGHU��6���*RXOGVRQ��$���	�&KLOXQGLND��1����������3ULYDWH�RSSRUWXQLWLHV��
SXEOLF� EHQHILWV"� 7KH� VFRSH� IRU� SULYDWH� ILQDQFH� WR� GHOLYHU� ORZ�FDUERQ� WUDQVSRUW�
V\VWHPV�LQ�.LJDOL��5ZDQGD��Urban Climate��20���������

81�+$%,7$7�� ������ 3ODQQLQJ� VXVWDLQDEOH� FLWLHV�� *OREDO� 5HSRUW� RQ� +XPDQ� 6HWWOHPHQWV��
(DUWKVFDQ��/RQGRQ��

81�+$%,7$7������D��6XVWDLQDEOH�0RELOLW\�LQ�$IULFDQ�&LWLHV��81�+$%,7$7��1DLUREL��
81�+$%,7$7�� ����E�� 7KH� 6WDWH� RI� $IULFDQ� &LWLHV�� *RYHUQDQFH�� ,QHTXLW\� DQG� 8UEDQ� /DQG�

0DUNHWV��81�+$%,7$7��1DLUREL��
81)&&&������D���&RPSLODWLRQ�DQG�V\QWKHVLV�RI�ILIWK�QDWLRQDO�FRPPXQLFDWLRQV��6XEVLGLDU\�

%RG\�IRU�,PSOHPHQWDWLRQ��7KLUW\�IRXUWK�VHVVLRQ��%RQQ���±���-XQH�������
8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDPPH��81(3����������2009 Annual Report - Seizing the�

Green Economy. 81(3��1DLUREL�

1022



'DQLHOD�%DHU��%ULWD�1LHOVHQ�����&KDOOHQJHV�WR�SODQ�IRU�=(1�DQG�6(&�����µ��WK�,62&$53�&RQJUHVV�����¶�
�������������������������������������������������������������������������
 

                                                 

 
 

 

Challenges and Best Practices for the planning of Zero Emission 
Neighborhoods and Smart Energy Communities ± the case of seven 

Norwegian cities 
 

'DQLHOD�%$(5���%ULWD�1,(/6(1��
 

6,17()����1RUZD\�
1718����1RUZD\�

�

Abstract 

'HVLJQLQJ�PRUH�VXVWDLQDEOH�QHLJKERUKRRGV�DV�LPSOHPHQWHG�LQ�WKH�FRQFHSW�RI�=HUR�(PLVVLRQ�
1HLJKERUKRRGV��=(1V��DQG�6PDUW�(QHUJ\�&RPPXQLWLHV��6(&V��LV�D�FRPSOH[�FKDOOHQJH�DQG�
UHTXLUHV� D� OHDS� IURP� VHJPHQWHG� SODQQLQJ� DSSURDFKHV� WR� KROLVWLF� SODQQLQJ�� 6HYHQ�
QHLJKERUKRRGV�LQ�1RUZD\�DUH�FXUUHQWO\�XQGHU�SODQQLQJ�DQG�GHYHORSPHQW�LQWR�D�=(1�6(&�DQG�
XVHG�DV�FDVHV�LQ�WKLV�SDSHU�WR�H[WUDFW�WKH�VLJQLILFDQW�EDUULHUV�WR�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�
SURFHVV�RI�VXVWDLQDEOH�GHYHORSPHQW��$IWHU�SUHVHQWLQJ�WKH�PDLQ�FKDOOHQJHV�RQ�D�JHQHUDO�OHYHO��
ZH�ZLOO�IRFXV�RQ�VWDNHKROGHU�FROODERUDWLRQ�DV�WKLV�LV�SRLQWHG�RXW�DV�RQH�RI�WKH�NH\�FKDOOHQJHV�
LQ�RXU�UHVHDUFK��:H�ZLOO�VKRZ�KRZ�1RUZHJLDQ�FLWLHV�FRSH�ZLWK�FKDOOHQJHV�ZLWKLQ�VWDNHKROGHU�
FROODERUDWLRQ�DQG�SUHVHQW�EHVW�SUDFWLFH�VROXWLRQV�IURP�WKH�FDVH�FLWLHV���

+RZHYHU��WKH�ILQGLQJV�VKRZ��WKDW�WKH��VXVWDLQDELOLW\�RI�WKH�QHLJKERUKRRG�UHTXLUHV�WRROV�WKDW�FDQ�
HQFRXUDJH� DOVR� WKH� LQWHJUDWLRQ� RI� VSDWLDO� TXDOLWLHV� DQG� VHTXHQFLQJ� WR� HQVXUH� VXVWDLQDEOH�
EHKDYLRU� DV� ZHOO� DV� DQ� HDUO\� DQG� RQJRLQJ� FROODERUDWLRQ� ZLWK� VWDNHKROGHUV�� $� SDUWLFLSDWRU\�
DSSURDFK�ZLWK�PXQLFLSDOLWLHV��XWLOLWLHV�DQG�SULYDWH�GHYHORSHUV�ZDV�WDNHQ�WR�VXJJHVW�D�VROXWLRQ�
WR�WKLV��7KH�SDSHU�ZLOO�HQG�ZLWK�WKH�SUHVHQWDWLRQ�RI�D�SODQQLQJ�WRRO��WKH�6(&�3ODQQLQJ�:KHHO�
ZLWK� D�&RUH� RI�&RPPXQLW\� �&RI&�� )XQG�PHFKDQLVP��ZKLFK� DLPV� WR� EH� D� JXLGHOLQH� IRU� FLW\�
SODQQHUV� WR� LQGXFH�VWDNHKROGHU� FROODERUDWLRQ�DQG� WKHUHE\� DLPLQJ� WR�PD[LPL]H� WKH�HPLVVLRQ�
UHGXFWLRQ�ZKLOH�HQVXULQJ�VRFLDO�DQG�HFRQRPLFDOO\�OLYDEOH�FLWLHV�����

�

Key Words 

8UEDQ�SODQQLQJ��8UEDQ�JRYHUQDQFH��6XVWDLQDEOH�8UEDQ�1HLJKERUKRRG��,QWHJUDWHG�3ODQQLQJ��
/RZ�&DUERQ�6RFLHW\��6PDUW�&LWLHV��,QWHJUDWHG�3URMHFW�'HOLYHU\�

�

1.  INTRODUCTION�

7R�GHYHORS�FLWLHV�ZLWK�D�ORZHU�FDUERQ�IRRWSULQW�LV�D�GHYHORSPHQW�JRDO�DOO�RYHU�WKH�ZRUOG��7KH�
EXLOGLQJ�VWRFN� LV�WKHUHE\�FRXQWLQJ�IRU�RQH�WKLUG�RI�FOLPDWH�JDV�HPLVVLRQ�DQG�����RI�HQHUJ\�
FRQVXPSWLRQ�� ,Q� WKH� ODVW� GHFDGHV� LQ� 1RUZD\�� D� VWURQJ� UHVHDUFK� HYLGHQFH� DQG� EXLOGLQJ�
H[DPSOHV�ZHUH�DFKLHYHG�RQ�WKH�ZD\�WR�UHDFK�WKH�DPELWLRQ�RI�=HUR�(PLVVLRQ�%XLOGLQJV��=(%���
=(%V�DUH�FRPSHQVDWLQJ�&2��HPLVVLRQV�ZLWK�HQHUJ\�JHQHUDWLRQ�RYHU�WKHLU�OLIHWLPH��7RGD\��WKH�

1023



'DQLHOD�%DHU��%ULWD�1LHOVHQ�����&KDOOHQJHV�WR�SODQ�IRU�=(1�DQG�6(&�����µ��WK�,62&$53�&RQJUHVV�����¶�
�������������������������������������������������������������������������
 

                                                 

 
 

=(1��FRQFHSW�PRYHV�WKLV�ZD\�RI�WKLQNLQJ�EH\RQG�EXLOGLQJV��6XFFHVVIXO�SODQQLQJ�IRU�=(1�QHHGV�
WR�FRQVLGHU�QRW�RQO\�HQHUJ\�DQG�HPLVVLRQV��EXW�DOVR�QHHGV�WR� LQFRUSRUDWH� WKH� LQWHUHVWV�DQG�
LGHDV� RI� D� EURDG� QXPEHU� RI� �QHZ�� VWDNHKROGHUV� OLNH� H�J�� XWLOLW\� FRPSDQLHV� IURP� WKH� HDUO\�
SODQQLQJ� VWDJH�� %DVHG� RQ� REVHUYDWLRQ� DQG� LQWHUYLHZV�� WKLV� SDSHU� ZLOO� SUHVHQW� WKH� PDLQ�
FKDOOHQJHV�LGHQWLILHG�ZKHQ�SODQQLQJ�IRU�=HUR�(PLVVLRQ�1HLJKERUKRRGV�LQ�WKH�VHYHQ�1RUZHJLDQ�
FLWLHV�DQG�WRZQV�2VOR��%HUJHQ��7URQGKHLP��%RG¡��6WHLQNMHU��(YHQVWDG�DQG�(OYHUXP��(DFK�RI�
WKHVH�FLWLHV�LV�SODQQLQJ�IRU�RU�DOUHDG\�GHYHORSLQJ�D�=(1�DQG�DOO�RI�WKHP�DUH�SDUWQHUV�ZLWKLQ�WKH�
5HVHDUFK�&HQWHU�IRU�=(1�DW�WKH�1RUZHJLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��1718�L���

2. BACKGROUND ABOUT ZEN AND SECS 

+LVWRULFDOO\��DPELWLRXV�QHLJKERUKRRGV�ZHUH�WKH�DUW�RI�WKH�DUFKLWHFWV��EXLOGLQJ�)XQFWLRQDO�&LWLHV�
LQ�OLQH�ZLWK�WKH�$WKHQV�&KDUWHU��7RGD\��WKH�SODQQLQJ�RI�XUEDQ�QHLJKERUKRRGV�GHSHQG�XSRQ�
WKH�IDFLOLWDWLRQ�RI�PXOWL�VWDNHKROGHU�SURFHVVHV��0DJJLRQL�HW�DO���������2XKDMMRX�HW�DO���������
DQG�QHJRWLDWLRQ��0RQVWDGW���������6LWXDWLRQV�RI�JLYH�DQG�WDNH��ZKHUH�UHVHDUFKHUV��SULYDWH�
GHYHORSHUV��XWLOLW\�FRPSDQLHV��WUDQVSRUW�DGPLQLVWUDWLRQ��PXQLFLSDO�SODQQHUV�DQG�FLWL]HQV�KDYH�
WR�FRQWULEXWH�WR�PDNH�HQYLURQPHQWDOO\��VRFLDOO\�DQG�HFRQRPLFDOO\�VXVWDLQDEOH�OLYLQJ�DUHDV���

7KH�6PDUW�(QHUJ\�&RPPXQLW\��6(&��FRQFHSW�ZDV�GHYHORSHG�DV�D�UHVSRQVH�WR�%HUJHQ�DQG�
2VOR�ZDQWLQJ�WR�EHFRPH�SLORW�FLWLHV�IRU�WKH�SXUSRVH�RI�GHYHORSLQJ�DQG�DFFHVVLQJ�EHWWHU�WRROV�
IRU�WKH�GHVLJQ�RI�HPLVVLRQ�UHGXFLQJ�FRPPXQLWLHV��7ZR�EXLOGLQJ�SURMHFWV��=HUR�9LOODJH�%HUJHQ�
DQG�)XUXVHW�LQ�2VOR��ZHUH�VWDUWLQJ�SRLQWV�IRU�WKLV�UHVHDUFK�DQG�WKH�IROORZLQJ�GHILQLWLRQ�RI�D�6(&�
ZDV�FUHDWHG�ZLWKLQ�WKH�3,�6(&�SURMHFW����:KLOH�=HUR�(PLVVLRQ�1HLJKERUKRRGV�DUH�VWLOO�LQ�WKH�
GHYHORSPHQW�RI�D�FRQFOXGLQJ�GHILQLWLRQ�IURP�1718���

µ$�6PDUW�(QHUJ\�&RPPXQLW\��6(&��LV�DQ�DUHD�RI�EXLOGLQJV��LQIUDVWUXFWXUH�DQG�FLWL]HQV�VKDULQJ�
SODQQHG�VRFLHWDO�VHUYLFHV��ZKHUH�HQYLURQPHQWDO�WDUJHWV�DUH�UHDFKHG�WKURXJK�WKH�LQWHJUDWLRQ�RI�
HQHUJ\�DVSHFWV�LQWR�SODQQLQJ�DQG�LPSOHPHQWDWLRQ��7KH�6PDUW�(QHUJ\�&RPPXQLW\�DLPV�WR�ORZHU�
GHSHQGHQF\�RQ�IRVVLO�IXHOV�E\�EHFRPLQJ�KLJKO\�HQHUJ\�HIILFLHQW�DQG�LQFUHDVLQJO\�SRZHUHG�E\�
UHQHZDEOH�DQG�ORFDO�HQHUJ\�VRXUFHV��,WV�VSDWLDO�SODQQLQJ�DQG�ORFDOL]DWLRQ�FRQVLGHUV�UHGXFWLRQ�
RI�FDUERQ�HPLVVLRQV�DOVR�WKURXJK�LWV�UHODWLRQVKLS�ZLWK�WKH�ODUJHU�UHJLRQ��ERWK�WKURXJK�WKH�GHVLJQ�
RI�HQHUJ\�V\VWHPV�DQG�E\�LQFOXGLQJ�VXVWDLQDEOH�PRELOLW\�DVSHFWV�RI�WKH�ODUJHU�UHJLRQ��,W�IXUWKHU�
HQFRXUDJHV�VXVWDLQDEOH�EHKDYLRU�WKURXJK�LWV�RYHUDOO�GHVLJQ�IURP�EXLOGLQJ�DQG�FLWL]HQ�VFDOH�WR�
FRPPXQLW\�VFDOH��7KH�DSSOLFDWLRQ�RI�RSHQ�LQIRUPDWLRQ�IORZ��D�ODUJH�GHJUHH�RI�FRPPXQLFDWLRQ�
EHWZHHQ� GLIIHUHQW� VWDNHKROGHUV� DQG� VPDUW� WHFKQRORJ\� DUH� FHQWUDO� PHDQV� WR� PHHW� WKHVH�
REMHFWLYHV¶��1LHOVHQ�HW�DO����7KH�FRQFHSW�RI�=(1�LV�ZLGHQLQJ�WKH�GHILQLWLRQ�RI�6(&�E\�WDNLQJ�QRW�
RQO\� HPLVVLRQV� LQWR� FRQVLGHUDWLRQ� ZKLFK� DUH� SURGXFHG� ZLWKLQ� WKH� RSHUDWLRQ� RI� WKH�
QHLJKERUKRRG��EXW�DV�ZHOO�HPLVVLRQV�ZKLFK�DUH�SURGXFHG�ZKLOH�SODQQLQJ�DQG�FRQVWUXFWLQJ�WKH�
DUHD��DV�ZHOO�DV�HPERGLHG�HPLVVLRQV��:LLN�HW�DO�����������

,Q�HDUOLHU�UHVHDUFK��ZH�KDYH�LGHQWLILHG����FKDOOHQJHV�RQ�WKH�ZD\�WR�=(1�ZLWKLQ�WKH�VHYHQ�FDVH�
DUHDV�LQ�1RUZD\��$QGUHVHQ�HW�DO���������

��� 6WDNHKROGHU�FROODERUDWLRQ�DQG�SURMHFW�PDQDJHPHQW�
��� /DFN�RI�NQRZOHGJH�
��� /HJLVODWLRQ�
��� *RDO�FRQIOLFWV��

                                                           
1 7KH�=(1�5HVHDUFK�&HQWUH�LV�D�UHVHDUFK�FHQWUH�IRU�HQYLURQPHQWDOO\�IULHQGO\�HQHUJ\�>IRUVNQLQJVVHQWHU�
IRU�PLOM¡YHQQOLJ�HQHUJ\@��,W�ZDV�HVWDEOLVKHG�LQ������E\�WKH�5HVHDUFK�&RXQFLO�RI�1RUZD\��7KH�=(1�
5HVHDUFK�&HQWUH�LV�KRVWHG�E\�WKH�1RUZHJLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\�DQG�RUJDQL]HG�DV�
D�MRLQW�1718�6,17()�XQLW��0RUH�LQIRUPDWLRQ�LQ�HQJOLVK�DYDLODEOH�RQ�KWWSV���IPH]HQ�QR�� 
2 The Planning Instruments for Smart Energy Communities (PI-SEC) is a research project funded by the 

Norwegian Research Council, spanning from 2016 to 2019. See https://www.ntnu.edu/smartcities/pi-sec  
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��� 7LPH�DQG�FRVW�SUHVVXUH�
��� 1HZ�HQHUJ\�WHFKQRORJLHV�
��� 6\VWHP�ERXQGDULHV��
��� 5LVNV�DQG�XQFHUWDLQWLHV�
��� )OH[LELOLW\�
����7UDQVIHUDELOLW\�

7KHUH�LV�D�VWURQJ�EHOLHYH�DPRQJ�VWDNHKROGHUV�LQ�WKH�FDVH�DUHDV�WKDW�WHFKQRORJLFDO�VROXWLRQV�
ZLOO�HQDEOH�WKH�GHYHORSPHQW�RI�=(1��%XW�WKH�FROODERUDWLRQ�RI�PXOWLSOH�VWDNHKROGHUV�ZLWKLQ�WKH�
GHYHORSPHQW�SURFHVV�LV�KLJKOLJKWHG�DV�WKH�RQH�RI�WKH�PDLQ�FKDOOHQJHV�DV�ZHOO�DV�HQDEOHUV�IRU�
D�VXFFHVVIXO�GHYHORSPHQW��3ODQQLQJ�IRU�HQHUJ\�DQG�HPLVVLRQ�UHGXFWLRQ�DQG�GHYHORSLQJ�=(1�
LV�D�PXOWL�VWDNHKROGHU�FKDOOHQJH�ZLWK�QHZ�VWDNHKROGHUV�RQ�WKH�DJHQGD�DQG�WKH�QHHG�IRU�QHZ�
SODQQLQJ�DQG�GHVLJQ�DSSURDFKHV��

2.3 Challenges related to stakeholder Collaboration 

6WDNHKROGHUV�DUH�GHILQHG�DV�DQ\�LQGLYLGXDOV��JURXSV�RU�RUJDQL]DWLRQV�IURP�GLIIHUHQW�GLVFLSOLQHV�
DQG�ZLWK�GLIIHUHQW�QHHGV��UHVSRQVLELOLWLHV��DQG�UHVRXUFHV�ZKR�DIIHFW�WKH�SURMHFW��RU�DUH�DIIHFWHG�
E\�LW��RU�H[KLELW�DQ�LQWHUHVW�LQ�LW����

'HVLJQLQJ�HQHUJ\�DPELWLRXV�DUHDV�GHSHQG�XSRQ�VWDNHKROGHU�FROODERUDWLRQ�ZKHUH�DOO�
VWDNHKROGHUV�QHHG�WR�FRPPLW�DQG�FRQWULEXWH�PRUH�WKDQ�µEXVLQHVV�DV�XVXDO¶��:KLOH�WKH�
DPELWLRQ�OHYHO�LV�LQFUHDVHG�E\�WKH�KLJK�HQYLURQPHQWDO�FRPPLWPHQWV�IROORZLQJ�WKH�3DULV�
DJUHHPHQW���$JUHHPHQW��������+XOPH���������VWDNHKROGHU�FROODERUDWLRQ�DQG�WKH�UHODWLRQVKLS�
EHWZHHQ�SULYDWH�DQG�SXEOLF�DFWRUV�DUH�ROG�WRSLFV�LQ�XUEDQ�SODQQLQJ�+X[KDP��������
$EGXOJDGHU�DQG�$LQD���������7KH�OLEHUDOL]DWLRQ�RI�XWLOLWLHV�UHYLWDOL]HG�WKH�QHHG�WR�EHWWHU�
JRYHUQLQJ�RI�SULYDWH�DQG�SXEOLF�VWDNHKROGHUV�0RQVWDGW���������DQG�WKH�HPLVVLRQ�UHGXFWLRQ�
DJHQGD�LQFUHDVHG�WKH�QHHG�IRU�EHWWHU�SUDFWLFHV�DQG�SROLFLHV�HYHQ�IXUWKHU��7KH�FOLPDWH�
HPLVVLRQ�UHGXFWLRQ�GHSHQG�RQ�WKH�VXFFHVV�RI�LQWHJUDWLQJ�HQHUJ\�LQWR�XUEDQ�SODQQLQJ��
PHDQLQJ�WKDW�FROODERUDWLRQ�PD\�EH�WKH�µZLQ�RU�ORVH¶�DVSHFW�RI�WKH�HQWLUH�YLVLRQ���0F&RUPLFN�HW�
DO���������7KH�LQLWLDO�UHDVRQ�IRU�WKH�IUXVWUDWLRQ�>DERXW�VWDNHKROGHU�FROODERUDWLRQ@�VHHPV�WR�EH�
WKH�VHSDUDWHG�GHVLJQ�DQG�FRQVWUXFWLRQ��RU�GLVLQWHJUDWLRQ�RI�WKH�FRQVWUXFWLRQ�SURMHFW�SURFHVV�LQ�
JHQHUDO�/DKGHQSHUl�������´�)XUWKHU��WKH�³ORZ�ELG�V\QGURPH�FDQ�EH�UHFRJQL]HG�DV�D�PDMRU�
GHWHUPLQDQW�EHKLQG�WKH�FXVWRPDU\�DGYHUVDULDO�EHKDYLRXU�>RI�VWDNHKROGHUV@�/DKGHQSHUl��
��������

$Q�LPSRUWDQW�DVSHFW�LV�WKDW�JRYHUQDQFH�DQG�SODQQLQJ�DUH�LGHQWLILHG�DV�WKH�NH\�OHYHUDJH�
SRLQWV�IRU�WUDQVIRUPDWLYH�FKDQJH�0F&RUPLFN�HW�DO����������\HW�QHLWKHU�DUH�VLPSOH�NH\�SRLQWV�WR�
DGGUHVV�DQG�FKDQJH�TXLFNO\�LQ�WKH�ULJKW�GLUHFWLRQ���

,Q�WKLV�SDSHU��ZH�FRQWULEXWH�WR�WKLV�GLVFXVVLRQ�E\�ORRNLQJ�IRU�FURVV�VHFWRUDO�VWDNHKROGHU�
FROODERUDWLRQ�UHODWHG�FKDOOHQJHV�LQ�VHYHQ�UHDO�QHLJKERUKRRG�FDVHV��ILQGLQJ�WKH�PRVW�SUHVVLQJ�
LVVXHV�WKDW�QHHG�WR�EH�DGUHVVHG�LQ�RUGHU�WR�DFKLHYH�WKH�WUDQVIRUPDWLYH�FKDQJH�LQ�JRYHUQDQFH�
DQG�XUEDQ�SODQQLQJ���

3. CASES

6HYHQ�1RUZHJLDQ�QHLJKERUKRRG�GHYHORSPHQWV�DUH�GHGLFDWHG�WR�EH�GHYHORSHG�DV�D�=(1�DQG�
DUH�SDUWLFLSDWLQJ�DV�SLORW�SURMHFWV�ZLWKLQ�WKH�=(1�FHQWHU�DW�1RUZHJLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�
7HFKQRORJ\��1718���7KH�FLWLHV�RI�%HUJHQ�DQG�2VOR�DUH�VLPLODUO\�SDUWLFLSDWLQJ�ZLWKLQ� WKH�3,�
6(&�SURMHFW��7KH�SLORW�SURMHFWV�DUH�LQQRYDWLRQ�KXEV�IRU�FR�FUHDWLRQ�EHWZHHQ�UHVHDUFKHUV�DQG�
EXLOGLQJ� SURIHVVLRQDOV�� SURSHUW\� GHYHORSHUV�� PXQLFLSDOLWLHV�� HQHUJ\� FRPSDQLHV�� EXLOGLQJ�
RZQHUV��DQG�XVHUV��$V�XUEDQ�OLYLQJ�ODEV�WKH\�VKDOO�KHOS�WR�YHULI\��GRFXPHQW�DQG�RSWLPL]H�WKH�
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UHDO�OLIH�SHUIRUPDQFH�RI�WKH�VROXWLRQV�GHYHORSHG��7KH\�ZLOO�DOVR�EH�OLJKWKRXVH�SURMHFWV�WR�OHDUQ��
LQVSLUH��DQG�GLVVHPLQDWH�=(1�UHODWHG�NQRZOHGJH��

7KH�VHYHQ�QHLJKERUKRRG�GHYHORSPHQWV�YDULHV�UHJDUGLQJ�VL]H��IXQFWLRQDOLWLHV��WLPH�IUDPH�DQG�
VRPH�DUH�JUHHQ��DQG�EURZQILHOG�GHYHORSPHQW�DV�RWKHUV�DUH�H[LVWLQJ�QHLJKERUKRRGV��7KH�PRVW�
FRPPRQ�SURMHFW�RZQHU�RI�WKH�QHLJKERUKRRG�GHYHORSPHQWV�DUH�WKH�PXQLFLSDOLWLHV�DQG�RQO\�WKH�
=HUR�9LOODJH�%HUJHQ��=9%��SURMHFW�KDV�D�SULYDWH�GHYHORSHU�DV�SURMHFW�RZQHU��7KH�QHLJKERUKRRG�
SURMHFWV�LQ�(OYHUXP��%HUJHQ��%RG¡��7URQGKHLP�DQG�6WHLQNMHU�DUH�WUDQVIRUPLQJ��IRUPHU�EURZQ��
RU�JUHHQILHOGV�RU�DUHDV�LQ�XVH�IRU�RWKHU�SXUSRVH�DV�DQ�DLUSRUW�RU�FRPPHUFLDO�DUHD�LQWR�D�=(1��
7KH� SLORWV� DUH� GHYHORSHG� LQWR�PXOWLIXQFWLRQDO� VXE� FHQWHUV� LQ�2VOR� DQG�7URQGKHLP�DQG� WR� D�
PXOWLIXQFWLRQDO�DUHD�LQ�%RG¡��7KH�SLORWV�LQ�(OYHUXP��%HUJHQ�DQG�6WHLQNMHU�ZLOO�EH�GHYHORSHG�DV�
UHVLGHQWLDO� DUHDV� ZLWK� SXEOLF� VHUYLFHV� DV� VFKRROV� RU� NLQGHUJDUWHQV� ORFDWHG� ZLWKLQ� WKH�
QHLJKERUKRRG�� (YHQVWDG� LV� D� XQLYHUVLW\� FDPSXV� DQG� WKH� RQO\� SLORW� ZKLFK� LV� DOUHDG\� LQ� WKH�
RSHUDWLRQDO�SKDVH��PHDQLQJ�WKDW�QR�IXUWKHU�FRQVWUXFWLRQ�LV�SODQQHG�ZLWKLQ�WKH�FRPLQJ�\HDUV��
7KH�IRFXV� LQ� WKLV�SURMHFW� LV� WKH�WUDQVIRUPDWLRQ�RI� WKH�HQHUJ\�V\VWHP��)LJXUH���JLYHV�D�VKRUW�
RYHUYLHZ�RI�WKH�VHYHQ�FDVH�VWXG\�QHLJKERUKRRGV��

 

Figure 1: The seven pilot projects within the Zen research center at a glance  

 

4. METHOD 

���LQWHUYLHZV�ZHUH�XQGHUWDNHQ�ZLWK�VWDNHKROGHUV�LQYROYHG�LQ�WKH�QHLJKERUKRRG�GHYHORSPHQWV�
LQ� �� PXQLFLSDOLWLHV� GXULQJ� ����������� ,Q� DGGLWLRQ�� ZH� FRQGXFWHG� VL[� ZRUNVKRSV� ZLWK� D�
SDUWLFLSDWRU\� GHVLJQ� WKLQNLQJ� ±� DSSURDFK�� ZLWK�PXQLFLSDOLWLHV� RQ� FHUWDLQ� WRSLFV�� 3DUWLFLSDQWV�
ZHUH� IURP� PXQLFLSDO� SODQQLQJ� RIILFHV�� FOLPDWH� VHFWLRQ�� UHJLRQDO� JRYHUQRUV�� QDWLRQDO� URDG�
DGPLQLVWUDWLRQ��XWLOLW\�FRPSDQLHV��SULYDWH�GHYHORSHUV��FLW\�DUFKLWHFWV��HQHUJ\�UHVHDUFKHUV�IURP�
WKH� FDVH� FLWLHV�� DQG� DOVR� LQWHUQDWLRQDO� H[SHUWV� IURP� UHYLHZ� JURXSV� DQG� WZR� LQWHUQDWLRQDO�
FRQIHUHQFHV���

7KH�LQWHUYLHZV�ZHUH�WUDQVFULEHG�DQG�DQDO\]HG�ZKLOH�WKH�ZRUNVKRS�RXWFRPH�ZDV�SKRWRJUDSKHG�
DQG�GLVFXVVHG�LQ�VHSDUDWH�UHSRUWV�DQG�SDSHUV��-XKDV]�1DJ\�HW�DO���������1LHOVHQ�HW�DO���1LHOVHQ�
HW�DO����������,Q�WKH�DQDO\VLV�IRU�WKLV�VWXG\�ZH�ZHUH�ILUVW�ORRNLQJ�IRU�VWRULHV�LQGLFDWLQJ�FKDOOHQJHV�
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UHODWHG�WR�WKH�VWDNHKROGHU�FROODERUDWLRQ�DVSHFW�RI�SODQQLQJ�DQG�LPSOHPHQWDWLRQ�RI�LQWHJUDWHG�
=(1V��DQG�VHFRQGO\�ZH�ORRNHG�DW�WKH�VDPH�PDWHULDO�IRU�VWUDWHJLHV�RU�EHVW�SUDFWLFH�H[DPSOHV�
PHHWLQJ�WKHVH�FKDOOHQJHV���

�

4. FINDINGS 

'XULQJ�WKH�DQDO\VLV��ZH�LGHQWLILHG�IRXU�FKDOOHQJHV�UHODWLQJ�WR�VWDNHKROGHU�FROODERUDWLRQ��

��� $FKLHYLQJ�PXOWL�VWDNHKROGHU�FRQFHSW�GHVLJQ�DQG�FRPPLWPHQW���
��� 3ULYDWH�SXEOLF�UHODWLRQVKLS�DQG�UHVSRQVLELOLWLHV���
��� 6\VWHP�ERUGHUV�LQ�UHJLRQDO�DQG�FLW\�SODQQLQJ���
��� %DODQFLQJ�VRFLDO�DQG�KLJK�HQYLURQPHQWDO�JRDOV��

:H�ZLOO� SUHVHQW� HDFK�RI� WKH� FKDOOHQJH�ZLWK�H[DPSOHV� IURP� WKH� YDULRXV�SLORW� SURMHFWV� LQ� WKH�
1RUZHJLDQ�FLWLHV��)RU�HDFK�RI�WKH�FKDOOHQJH�ZH�ZLOO�DOVR�SUHVHQW�%HVW�3UDFWLFH�([DPSOHV�IRU�
DWWHPSWV�WR�VROYH�WKHVH�FKDOOHQJHV��IRU�RWKHU�SURMHFWV�WR�OHDUQ�IURP���

�

(1) Achieving multi-stakeholder concepts and commitment 

$�VLJQLILFDQW�FKDOOHQJH��VHHQ�IURP�WKH�PXQLFLSDO�SODQQLQJ�VLGH��LV�WR�DFKLHYH�D�JRRG�SURFHVV�
WKDW� DOORZ� IRU� FR�GHVLJQ� ZLWK� DOO� UHOHYDQW� VWDNHKROGHUV�� 7KLV� PRVW� FRPPRQO\� LQFOXGHV�
PXQLFLSDOLW\�SODQQHUV�DQG�FOLPDWH�VHFWLRQ��SULYDWH�GHYHORSHUV��UHDO�HVWDWH��XWLOLW\�FRPSDQLHV��
DQG�DUFKLWHFWV��7R�DLP�IRU�D�FOLPDWH�JDV�UHGXFWLRQ�RQ�D�QHLJKERUKRRG�OHYHO��WKH�FRPPLWPHQW�
DQG�SDUWLFLSDWLRQ�RI�PXOWLSOH�VWDNHKROGHUV�±�LQFOXGLQJ�FLWL]HQV��ZLWKLQ�WKH�SURFHVV�LV�FUXFLDO��)RU�
WKH� FRQVWUXFWLRQ� LQGXVWU\� =(1� UHTXLUHV� WR� JR� EH\RQG� WKH� DPELWLRQV� RI� FXUUHQW� EXLOGLQJ� DFW�
UHTXLUHPHQWV��DQG�UHTXLUHV�WKH�FROOHFWLRQ�DQG�SURYLVLRQ�RI�GDWD�UHJDUGLQJ�HPLVVLRQ�LQ�EXLOGLQJ�
PDWHULDOV�DQG�FRQVWUXFWLRQ�SURFHVVHV��(VVHQWLDO�IDFLOLWDWRUV�WR�JDLQ�IRU�HQHUJ\�DQG�FOLPDWH�JDV�
UHGXFWLRQ�OLNH�WKH�EXLOGLQJ�LQGXVWU\�RU�HQHUJ\�XWLOLWLHV�DUH�RIWHQ�UHOXFWDQW�WR�JDLQ�IRU�PRUH�DV�
DVNHG�IURP�UHJXODWLRQ�DQG�ODZ�IUDPHZRUN���

7KH� FDVH� RI� =9%� LQFOXGHG� KLJK� LQIOXHQFH� RI� RQH� SULYDWH� VWDNHKROGHU� RQ� WKH� SURMHFW�
GHYHORSPHQW��$IWHU� SODQQLQJ� DQG� GHVLJQLQJ� WKH�QHLJKERUKRRG� WKH� UHJLRQDO� JRYHUQRU� ILOHG� D�
SURWHVW�ZLWK�UHJDUG�WR�WKH�ORFDWLRQ�RI�WKH�SODQQHG�QHLJKERUKRRG��7KH�SURMHFW�LV�DOUHDG\�RQ�KROG�
IRU���\HDUV�DQG�VWLOO�ZDLWLQJ�IRU�DSSURYDO��$Q�LQWHJUDWHG�FR�GHVLJQ�RU�GLDORJXH�DSSURDFK�ZLWK�
PRUH�VWDNHKROGHUV� IURP�SXEOLF�DQG�SULYDWH�VHFWRU� UHSUHVHQWHG��FRXOG�KDYH�EHHQ�RQH�RI� WKH�
DVSHFWV�DYRLGLQJ�WKLV�VLWXDWLRQ��

 
Best Practice Example 1 The dialogue platform 'Forum Sluppen' in Trondheim 
,Q�������D�GLDORJXH�SODWIRUP�ZDV�HVWDEOLVKHG�EHWZHHQ�WKH�VWDNHKROGHUV�LQ�WKH�6OXSSHQ�SURMHFW�
LQ�7URQGKHLP��FDOOHG�
)RUXP�6OXSSHQ
��7KH�)RUXP�6OXSSHQ�ZDV�HVWDEOLVKHG�DV�DQ�H[SHULPHQW�
LQ�WKH�&LW\/DE�DSSURDFK�RI�7URQGKHLP�DQG�KDV�EHHQ�SDUWO\�IXQGHG�E\�WKH�1RUZHJLDQ�0LQLVWU\�
RI� /RFDO�'HYHORSPHQW�DQG�0RGHUQL]DWLRQ�ZLWKLQ� WKH�SODQQLQJ�SURJUDP� IRU�1RUZHJLDQ�FLWLHV�
DERYH�D�FHUWDLQ�VFDOH��7KH�JRDO�ZDV�WR�WHVW�QHZ�IRUPV�IRU�FROODERUDWLRQ�EHWZHHQ�SXEOLF�DQG�
SULYDWH�VWDNHKROGHUV�LQ�WKH�DUHD���

7URQGKHLP�PXQLFLSDOLW\��6¡U�7U¡QGHODJ�FRXQW\��WKH�1DWLRQDO�5RDG�$XWKRULW\�DQG�WKH�ELJJHVW�
SULYDWH� ODQGRZQHU� 5�� .MHOGVEHUJ� SDUWLFLSDWHG� LQ� WKH� )RUXP� 6OXSSHQ�� 7KH� SURMHFW� OHDGHU� LV�
7URQGKHLP�PXQLFLSDOLW\��,W�ZDV�DOVR�WULHG�WR�LQYROYH�RWKHU�VWDNHKROGHUV��6LHPHQV�DV�LQGXVWU\�
VWDNHKROGHU�LQ�6OXSSHQ�DQG�.RWHQJ��DQRWKHU�SULYDWH�ODQGRZQHU�LQ�6OXSSHQ��SDUWLFLSDWHG�RQO\�
DW�DQ�HDUO\�VWDJH���
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,Q�������D�IHDVLELOLW\�VWXG\�IRU�6OXSSHQ�ZDV�FRQGXFWHG�DV�D�SDUDOOHO�DVVLJQPHQW��7KH�UHDVRQ�
IRU�GRLQJ�WKLV�DV�D�SDUDOOHO�DVVLJQPHQW�ZDV�WKDW�WKH�SDUWLFLSDQWV�LQ�WKH�)RUXP�6OXSSHQ�ZDQWHG�
DQ�RSHQ�SURFHVV�ZLWK�D�EURDG�DFDGHPLF�GLVFXVVLRQ��1718�KDV�DVVLVWHG� WKH�ZRUN�ZLWK� WKH�
IHDVLELOLW\� VWXG\��7KH� SDUDOOHO� DVVLJQPHQW� LQYROYHG� WKUHH� LQYLWHG� LQWHUGLVFLSOLQDU\� WHDPV�ZLWK�
DUFKLWHFWV�DQG�DGYLVRU\�HQJLQHHUV�ZKR�ZHUH�VHOHFWHG�E\�WKH�)RUXP�6OXSSHQ�PHPEHUV�DIWHU�DQ�
RSHQ�WHQGHU�FRPSHWLWLRQ�ZLWK����SURYLGHUV��

,W�ZDV�LPSRUWDQW�IRU�WKH�SDUWLFLSDQWV�RI�WKH�)RUXP�6OXSSHQ�WR�HQVXUH�WKDW�WKH�VHOHFWHG�WHDPV�
FRXOG�VKDUH�H[SHULHQFHV�GXULQJ�WKH�SURFHVV�DQG�JHW�LQSXW�IURP�WKH�)RUXP�6OXSSHQ�DORQJ�WKH�
ZD\�� ,Q� WKH�SHULRG� IURP�0DUFK� WR�-XQH������D�VWDUW�XS�VHPLQDU��D�PLG�WHUP�VHPLQDU�DQG�D�
FORVLQJ�SUHVHQWDWLRQ�PHHWLQJ�ZDV�RUJDQL]HG�WR�HQVXUH�WKH�SRVVLELOLW\�IRU�GLVFXVVLRQ��7KH�ILQDO�
SUHVHQWDWLRQ�PHHWLQJ�LQ�-XQH�ZDV�DOVR�RSHQ�WR�WKH�SXEOLF�DQG�DURXQG����SHUVRQV�SDUWLFLSDWHG��
7KH� )RUXP� 6OXSSHQ� HYDOXDWHG� WKH� WKUHH� SURSRVDOV�� 7KH� UHVXOWV� DUH� SUHVHQWHG� ZLWKLQ� WKH�
HYDOXDWLRQ�UHSRUW�RI�WKH�IHDVLELOLW\�VWXG\��7URQGKHLP�.RPPXQH�HW�DO����������

7U¡QGHODJ�&RXQW\��7U¡QGHODJ�)\ONHVNRPPXQH��������HYDOXDWHV�WKH�GLDORJXH�ZLWKLQ�WKH�)RUXP�
6OXSSHQ�DV�JRRG�DQG�HVSHFLDOO\�XVHIXO�WR�ILQG�FRPPRQ�DJUHHPHQWV�DERXW�WKH�REMHFWLYHV�DQG�
UHTXLUHPHQWV� IRU� WKH� IHDVLELOLW\� VWXG\�� 7KH� FROODERUDWLRQ� LV� GHVFULEHG� DV� DQ� RSHQ� GLDORJXH��
FKDUDFWHUL]HG� E\� DQ� XQGHUVWDQGLQJ� IRU� WKH� GLIIHUHQW� SRVLWLRQV� DQG� DJHQGDV� RI� WKH� LQYROYHG�
VWDNHKROGHUV��7KH�ZRUN�ZLWK�WKH�IHDVLELOLW\�VWXG\�KDV�SRLQWHG�RXW�WKH�GLIILFXOWLHV�WR�ILQG�D�VROXWLRQ�
LQ�OLQH�ZLWK�WKH�GLIIHUHQW�GHPDQGV�DQG�UHTXLUHPHQWV��7KH�ZLOO�IRU�FRRSHUDWLRQ�DQG�FRPSURPLVHV�
LV�GHVFULEHG�DV�FUXFLDO�IRU�DQ�LQWHJUDWHG�DQG�ORQJ�WHUP�VROXWLRQ�IRU� ODQG�XVH�LQ�6OXSSHQ��WKH�
LPSOHPHQWDWLRQ� SKDVH� DQG� ILQDQFLQJ�� 7KH� FRRSHUDWLRQ� LQ� WKH� )RUXP� 6OXSSHQ� HQDEOHG� WKH�
SDUWLFLSDQWV�WR�XQGHUVWDQG�WKH�GHPDQG�IRU�FRPSURPLVHV�DQG�WR�VHW�WKH�GHYHORSPHQW�LQ�6OXSSHQ�
ZLWKLQ�D�ORQJ�WHUP�SHUVSHFWLYH��,W�DOVR�KHOSHG�WR�EXLOG�XS�D�EHWWHU�XQGHUVWDQGLQJ�IRU�HDFK�RWKHU�
DQG�WKH�GHYHORSPHQW�RI�FRPPRQ�JRDOV���

 
(2) Private/public relationship and responsibilities 

$V�XWLOLWLHV�DUH�SULYDWL]HG��PXQLFLSDOLWLHV�PRUH�RIWHQ�WKDQ�EHIRUH�SOD\� WKH�UROH�DV�QHJRWLDWRUV�
UDWKHU�WKDQ�PDQDJHUV�RI�XUEDQ�SODQQLQJ��,Q�KLJKO\�DPELWLRXV�HPLVVLRQ�UHGXFLQJ�SURMHFWV��ZH�
VHH�D�VKLIW�IURP�SXEOLF�VHFWRU�UHVSRQVLELOLW\�IRU�VRFLDO�QHHGV�DW�WKH�EHJLQQLQJ�RI�D�SURMHFW��DQG�
WHFKQLFDOO\�DGYDQFHG�GLDORJXHV�EHWZHHQ�SULYDWH�VWDNHKROGHUV�RQFH�WKH�LPSOHPHQWDWLRQ�VWDUW��
7KLV�LV�SHUKDSV�QRWKLQJ�QHZ��EXW�WKH�DGYDQFHG�WHFKQLFDO�LQQRYDWLRQ�WDNLQJ�SODFH�LV�GHSHQGHQW�
RQ� WHFKQLFDO� WRROV�VXFK�DV�HQHUJ\�VLPXODWLRQV�DQG�KHDW�H[FKDQJH�DQG�VWRUDJH��EHLQJ�ERWK�
H[SHQVLYH��VHFWRU�GHSHQGHQW�DQG�ZLWK�OLWWOH�UHOHYDQFH�WR�WKH�FLWL]HQ�LQYROYHPHQW�WDNLQJ�SODFH�
DW� WKH�EHJLQQLQJ�RI� WKH�SODQQLQJ�SURFHVV��7KLV�PDNHV� LW� VHHP�DV� LI� WKH�FLWL]HQ�QHHGV� LV�DQ�
DFFRXQWDELOLW\�LVVXH�IRU�SULYDWH�VHFWRU��ZKLOH�SULYDWH�VHFWRU�WR�D�GHFUHDVLQJ�GHJUHH�VKDUHV�WKLV�
UHVSRQVLELOLW\�� $OVR�� SXEOLF� VWDNHKROGHUV� VHH� WKHPVHOYHV� DV� UHVSRQVLEOH� IRU� ³SXVKLQJ´� WKH�
HQYLURQPHQW�DJHQGD�ZKLOH�SURMHFW�GHYHORSHUV�LQ�JHQHUDO�VWLFN�WR�WKH�PLQLPXP�VWDQGDUG�±�ZKLFK�
VWLOO�LV�SHUFHLYHG�DV�HQYLURQPHQWDOO\�LQQRYDWLYH��7(.������E\�WKH�LQGXVWU\���7KH�SULYDWH�VHFWRU�
RQ� WKHLU� VLGH� EHOLHYHV� SXEOLF� VHFWRU� ORFDOO\� DQG� QDWLRQDOO\� GR� QRW� UHVSRQG� WR� WKH� QHHG� IRU�
FDSDFLW\�EXLOGLQJ��ERWK�ZLWKLQ�WKH�EXLOGLQJ�VHFWRU�DQG�LQ�WKH�PXQLFLSDOLW\���

$Q�DUJXPHQW�IURP�VHYHUDO�PXQLFLSDOLWLHV�LV�WKDW�WKHUH�LV�D�QHHG�IRU�D�EHWWHU�FRRUGLQDWLRQ�XQLW��
IDFLOLWDWLQJ�LQQRYDWLRQ�LQ�WKH�GLUHFWLRQ�RI�HQYLURQPHQW��FOLPDWH�DQG�HQHUJ\��WKDW�FDQ�ZRUN�DFURVV�
WKH�PXQLFLSDO� RUJDQL]DWLRQ�� ,Q�)XUXVHW�� WKH�)XWXUHEXLOW� SURJUDPPH�ZDV�RQH�VXFK�H[DPSOH��

                                                           

3 Regulations on technical requirements for construction works, for English translation: https://dibk.no/byggereglene/Building-

Regulations-in-English/  
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FUHDWHG�WR�GHYHORS�HQYLURQPHQWDOO\�DPELWLRXV�DUFKLWHFWXUH� LQ� WKH�2VOR�UHJLRQ��KDV�EHHQ�WKH�
FRRUGLQDWLQJ� ERG\� HQVXULQJ� VWDNHKROGHU� FROODERUDWLRQ� SDUWLFXODUO\� ZLWKLQ� WKH� PXQLFLSDO�
RUJDQL]DWLRQ��'HVSLWH�D�WKRURXJK�FLWL]HQ�LQYROYHPHQW�SKDVH�DQG�VWURQJO\�GRFXPHQWHG�FLWL]HQ�
QHHGV�� WKH� WLPHOLQH� IURP�FLWL]HQ� LQYROYHPHQW� WR� LPSOHPHQWDWLRQ�KDV�EHHQ� OHQJWK\��$OVR�� WKH�
ODFN�RI�LQYHVWPHQW�LQWHUHVW�LQ�WKH�DUHD�KDV�EHHQ�D�VLJQLILFDQW�EDUULHU��7KH�DUHD�LV�VHHQ�E\�SXEOLF�
PHGLD�DV�µFKDOOHQJHG¶�ZLWK�D�KLJK�LPPLJUDQW�SRSXODWLRQ�DQG�ORZ�KRXVLQJ�SULFHV���5RVWHQ��������
'\E�HW�DO�����������$V�SXEOLF�VHFWRU�LV�VSHQGLQJ�PRUH�WKDQ�XVXDO�RQ�ORZ�HPLVVLRQ�EXLOGLQJV�RQ�
PXQLFLSDO� ODQG��ZKDW� WKH�XUEDQ�SODQQHUV� UHIHU� WR�DV� ³WKH�&RUH�RI� WKH�&RPPXQLW\´� �&RI&�� LV�
GLIILFXOW� WR�ILQDQFH��7KH�&RI&�DUH� LQ� WKLV�FDVH�WKH�VSDWLDO�TXDOLWLHV�FRPELQHG�ZLWK� WKH�FLWL]HQ�
EHKDYLRU�DVSHFWV�UHODWHG�WR�HQHUJ\�XVH�DQG�VSDWLDO�SODQQLQJ�LQ�WKH�)XUXVHW�QHLJKERUKRRG��7KH�
&RI&�LV�WR�LQFOXGH�D�SXEOLF�VTXDUH��WKH�XSJUDGLQJ�RI�D�VKRSSLQJ�PDOO�DQG�FRPPXQLW\�KRXVH��D�
SDUN�� D� JUHHQ� D[LV�� DOO� FHQWHUHG� DURXQG� D� SXEOLF� WUDQVSRUW� KXE� ZLWK� PHWUR� DFFHVV�� DOVR�
FRQWDLQLQJ�FKDUJLQJ�VWDWLRQV�IRU�HOHFWULF�YHKLFOHV��7KLV�FRUH�LV�VHHQ�DV�NH\�WR�PDNH�VXUH�WKH�
LQKDELWDQWV� XVH� WKH� QHLJKERUKRRG� LQ� D� VXVWDLQDEOH� ZD\� DQG� WKDW� WKH\� SDUWLFLSDWH� LQ� WKH�
FRPPXQLW\��VRPHWKLQJ�WKDW�DJDLQ�DIIHFWV�WKH�QHHG�IRU�VDIHW\�DQG�VHFXULW\�WKDW�ZDV�LGHQWLILHG�LQ�
WKH�FLWL]HQ�SDUWLFLSDWLRQ�DW�WKH�EHJLQQLQJ�RI�WKH�SURMHFW����

Best Practice Example 2  Masterplan Development in Ydalir, Elverum 

2QH�PHDVXUH�DSSURYHG�LQ�WKH�<GDOLU�SURMHFW�LQ�(OYHUXP�WR�IDFLOLWDWH�DQ�HDUO\�GLDORJXH�EHWZHHQ�
VWDNHKROGHUV�ZDV�WKH�GHYHORSPHQW�RI�D�0DVWHUSODQ�IRU�<GDOLU�LQ�D�FROODERUDWLRQ�EHWZHHQ�WKH�
SURMHFW�RZQHU�DQG�WKH�RWKHU�LQYROYHG�VWDNHKROGHUV��7KH�PDVWHUSODQ�RI�<GDOLU�SURYLGHV�JHQHUDO�
JRDOV�DQG�UHTXLUHPHQWV�IRU�WKH�QHLJKERXUKRRG�GHYHORSPHQW�UHJDUGLQJ�GHVLJQ�DQG�WHFKQLFDO�
VROXWLRQV�WR�DLP�IRU�D�=(1��(76��������

)LYH�ZRUNVKRSV�RYHU� WKH�SHULRG�RI���PRQWKV�ZHUH�KHOG�RQ� WKH�NH\�HOHPHQW� IRU�VWDNHKROGHU�
FROODERUDWLRQ�LQ�WKH�GHYHORSPHQW�RI�WKH�0DVWHUSODQ��(DFK�ZRUNVKRS�ZDV�GHGLFDWHG�WR�GLIIHUHQW�
DVSHFWV�RI�WKH�SURMHFW�GHYHORSPHQW��7KHVH�LQFOXGHG�GLIIHUHQW�WRSLFV�VXFK�DV�DLPV�DQG�YLVLRQ��
HQHUJ\�� EXLOGLQJ� DQG� LQIUDVWUXFWXUH�� XVHU� DQG� TXDOLW\� DVSHFWV�� DQG� WUDQVSRUWDWLRQ�� 7KHVH�
ZRUNVKRSV�ZHUH�FRQFOXGHG�ZLWK�D�VXPPDUL]LQJ�ZRUNVKRS�LQ�$SULO������DQG�WKH�UHVXOWV�RI�WKHVH�
ZRUNVKRSV�LQIOXHQFHG�WKH�0DVWHUSODQ�IRU�<GDOLU��ZKLFK�ZDV�FRPSOHWHG�LQ�������7KH�0DVWHUSODQ�
GHYHORSPHQW�� LQFOXGLQJ� WKH� ZRUNVKRSV�� ZHUH� SDUWO\� IXQGHG� E\� (QRYD� ±� D� SXEOLF� RZQHG�
FRPSDQ\� SURYLGLQJ� IXQGLQJ� WR� GHYHORS� DQG� LPSOHPHQW� LQQRYDWLYH� VROXWLRQV� IRU� HQHUJ\� DQG�
FOLPDWH�JDV�UHGXFWLRQ�LQ�EXLOGLQJ�RU�QHLJKERUKRRG�GHYHORSPHQWV�DQG�WKH�HQHUJ\�V\VWHP���DQG�
IDFLOLWDWHG�E\�WKH�FRQVXOWDQW�DJHQF\�$VSODQ�9LDN��

7KH� SURMHFW� RZQHU�� WKH� ODQG� GHYHORSPHQW� DJHQF\� RI� (OYHUXP� �(76��� VWDWHG� WKDW� WKH\�
�GHOLEHUDWHO\� LQYLWHG� D� ELW� ZLGH�� WR� WKH� �� ZRUNVKRSV� WR� LQWHJUDWH� DV�PDQ\� VWDNHKROGHUV� DV�
SRVVLEOH� LQ� WKH� PDVWHUSODQ� GHYHORSPHQW�� 7KH� LQWHUYLHZ� SDUWQHUV�� ZKR� SDUWLFLSDWHG� DW� WKH�
ZRUNVKRSV�� GHVFULEHG� WKH� SURFHVV� DV� IUXLWIXO� DQG� LPSRUWDQW� WR� GHYHORS� D� FRPPRQ�
XQGHUVWDQGLQJ�IRU�WKH�SURMHFW�DQG�WKH�DPELWLRQV�UHODWHG�WR�=(1��7KH�ZRUNVKRSV�JDYH�WKH�DUHQD�
WR�GLVFXVV�FKDOOHQJHV�DQG� LQWHJUDWHG�VROXWLRQV� IRU� WKH�GHYHORSPHQW�RI�=(1��2QH�FKDOOHQJH�
GLVFXVVHG�DW�WKH�ZRUNVKRS�ZDV�H�J��WKH�GLIILFXOWLHV�WR�LQWHJUDWH�WKH�HQHUJ\�V\VWHP��WKH�GLVWULFW�
KHDWLQJ�V\VWHP��LQWR�WKH�GHVLJQ�RI�WKH�EXLOGLQJV�DQG�LQVWDOO�WKH�HQHUJ\�V\VWHP�FRUUHFWO\��$V�D�
UHVXOW�RI�WKDW��D�JXLGHOLQH�IRU�WKH�LPSOHPHQWDWLRQ�RI�WKH�KHDWLQJ�V\VWHP�ZLOO�EH�GHYHORSHG�XQGHU�
WKH�JXLGDQFH�RI� WKH�XWLOLW\�FRPSDQ\�(LGVLYD�DQG�ZLWK� WKH�KHOS�RI� UHVHDUFKHUV� IURP� WKH�=(1�
FHQWHU���

$QRWKHU�H[DPSOH�RI�D�QHZ�FROODERUDWLRQ�EHWZHHQ�VWDNHKROGHUV�LQYROYHG�LQ�WKH�<GDOLU�SURMHFW�LV�
WKH�ZDON��DQG�F\FOH�SDWKZD\�WKDW�ZLOO�WLH�<GDOLU�WR�WKH�FHQWHU�RI�(OYHUXP��7KLV�ZLOO�EH�EXLOW� LQ�
FRRSHUDWLRQ� EHWZHHQ� WKH� PXQLFLSDOLW\� DQG� WKH� XWLOLW\� FRPSDQ\� (LGVLYD�� DV� (LGVLYD� PXVW�
QHYHUWKHOHVV�GLJ�XS�D�FKDQQHO�WR�RIIHU�GLVWULFW�KHDWLQJ�WR�WKH�GLVWULFW��7KH�SDWKZD\�ZDV�RULJLQDOO\�
DQ�LGHD�IURP�WKH�ORFDO�DUFKLWHFWXUDO�RIILFH�3ODQ���DQG�ZLWK�WKH�RSSRUWXQLW\�WR�JDWKHU�VWDNHKROGHUV�
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DQG�WKHLU�JRRG� LGHDV��WKH�ZD\�FRXOG�EH�UHDOL]HG��&UHDWLQJ�DQ�DWWUDFWLYH�ZDONLQJ�DQG�F\FOLQJ�
QHWZRUN�LV�SDUW�RI�WKH�FRUH�RI�FRPPXQLW\�FRQFHSW�ZLWKLQ�WKH�<GDOLU�SURMHFW��,Q�WKLV�FDVH�SDUWV�RI�
LW�ZHUH�UHDOL]HG�DV�D�SXEOLF�SULYDWHSDUWQHUVKLS��

 

(3) System borders in regional and city planning and infrastructure planning 

'XULQJ� SODQQLQJ� DQG� LPSOHPHQWDWLRQ� RI� FRQFHSWV� WKDW� LQFOXGH� DQ� LQWHJUDWLRQ� RI� PRELOLW\��
EHKDYLRU��HQHUJ\�LQ�EXLOGLQJV�DQG�DWWUDFWLYHQHVV��GHVLJQ�LV�FKDOOHQJHG�E\�WKH�PLVDOLJQPHQW�RI�
GHFLVLRQV�RQ�GLIIHUHQW�V\VWHP�OHYHO�� � ,Q�WKH�%HUJHQ�FDVH��WKH�UHJLRQDO�JRYHUQRU�VWRSSHG�WKH�
SURMHFW�HQWLUHO\�GXH�WR�FRQIOLFW�ZLWK�XUEDQ�VSUDZO�UHJXODWLRQV�WKDW�FDPH�LQ�SODFH�DIWHU�WKH�SURMHFW�
KDG� EHHQ� SROLWLFDOO\� DSSURYHG� E\� WKH� SUHYLRXV� JRYHUQPHQW�� ,Q� )XUXVHW�� WKH� 1DWLRQDO� 5RDG�
$GPLQLVWUDWLRQ�GLG�QRW�DJUHH�ZLWK�WKH�PXQLFLSDOLW\¶V�SODQ�RI�DGGLQJ�VSDFH�DQG�DWWUDFWLYHQHVV�
WKURXJK� D� KLJKZD\� OLG�� 7KH� 5HJLRQDO� *RYHUQRU� >)\ONHVPDQQ@� KDV� RYHUWXUQLQJ� DXWKRULW\�
UHJDUGLQJ�KHDOWK�DQG�HQYLURQPHQW�ZKLOH�WKH�1DWLRQDO�5RDG�$GPLQLVWUDWLRQ�IRFXVHV�RQ�FRVW�DQG�
VDIHW\��/DUJH�URDG�LQIUDVWUXFWXUH�SODQV�DUH�PDGH�E\�WKH�1DWLRQDO�5RDG�$GPLQLVWUDWLRQ��ZRUNLQJ�
RQ�GLIIHUHQW�WLPH�VFKHGXOH�EXW�ZLWK�PRUH�DXWKRULW\�WKDQ�ORFDO�PXQLFLSDOLWLHV��)XUWKHU��QDWLRQDO�
GHFLVLRQ�PDNHUV� FDQ�PDNH� VWULFWHU� GHFLVLRQV� RQ� WKLQJV� OLNH� XUEDQ� VSUDZO� RU� WUDIILF� OLPLWLQJ�
SROLFLHV�� :KLOH� SULYDWH� GHYHORSHUV� PDLQO\� LQYROYH� FROODERUDWLRQ� ZLWK� ORFDO� PXQLFLSDOLW\��
PD[LPL]LQJ�WKH�HPLVVLRQ�UHGXFWLRQ�SRWHQWLDO�RI�QHLJERXUKRRGV�GHSHQG�XSRQ�WKH�DELOLW\�WR�FURVV�
WUDGLWLRQDO�V\VWHP�ERUGHUV��

Best Practice Example 3: Cooperation contract on transport in Bodø 

5HJDUGLQJ� WUDQVSRUWDWLRQ� SODQQLQJ�� D� FRRSHUDWLRQ� FRQWUDFW� 
VPDUW� WUDQVSRUW
� ZDV� VLJQHG� IRU�
%RG¡� LQ�)HEUXDU\������EHWZHHQ�VWDNHKROGHUV� IURP�QDWLRQDO� OHYHO� �1DWLRQDO�5RDG�$XWKRULW\��
1RUZHJLDQ�5DLOZD\�'LUHFWRUDWH��&RDVWDO�$GPLQLVWUDWLRQ�DQG�WKH�DYLDWLRQ�FRPSDQ\�$YLQRU�$6���
UHJLRQDO�OHYHO��1RUGODQG�FRXQW\��DQG�%RG¡�PXQLFLSDOLW\��7KLV�FRRSHUDWLRQ�VKDOO�JXDUDQWHH�WKDW�
QDWLRQDO� LQYHVWPHQWV� LQ� WUDQVSRUWDWLRQ� LQIUDVWUXFWXUH� LQ� %RG¡� LV� DOLJQHG� ZLWK� JRDOV� IRU� FLW\�
GHYHORSPHQW�RQ�D�ORFDO�OHYHO��7KLV�DJUHHPHQW�ZLOO�PRVWO\�DFFRXQW�IRU�WKH�=(1�GHYHORSPHQW�RI�
WKH� �1HZ�&LW\�±�1HZ�$LUSRUW��SURMHFW��ZKLFK� LV� WKH�ELJJHVW� FLW\�GHYHORSPHQW�SURMHFW� IRU� WKH�
FRPLQJ����\HDUV�DQG�LQFOXGLQJ�WKH�FRQVWUXFWLRQ�RI�D�QHZ�DLUSRUW��7KH�DOLJQPHQW�LV�LPSRUWDQW�DV�
WKH�QDWLRQDO� LQYHVWPHQWV�IRU�WKH�DLUSRUW�DQG�URDG�V\VWHP�DUH�PDGH�LQ�DQ�HDUO\�SKDVH�RI�WKH�
QHLJKERXUKRRG�GHYHORSPHQW��ZKLOH� WKH�XUEDQ�GHYHORSPHQW�ZLWK� UHVLGHQWLDO�DQG�FRPPHUFLDO�
EXLOGLQJV�RI�WKH�YDFDQW�ODQG�ZLOO�IROORZ�DW�D�ODWHU�VWDJH���

�

(4) Balancing social and high environmental goals  

:KHQ�FRQGXFWLQJ�WKH�LQWHUYLHZV�LQ�WKH�GLIIHUHQW�SLORW�SURMHFWV��VWDNHKROGHUV�LQYROYHG�FRXOG�EH�
GLYLGHG� LQWR� WZR�JURXSV��2QH�JURXS��HQWKXVLDVWLF�WR�UHDFK�IRU�KLJK�HQYLURQPHQWDO�JRDOV�DQG�
VHHLQJ�WKLV�DV�FKDQFH�IRU�LQQRYDWLRQ�DQG�EHWWHU�SHUIRUPDQFH�RI�WKHLU�RZQ�RUJDQL]DWLRQ�DQG�WKH�
RWKHU�JURXS�EHLQJ�PRUH�UHOXFWDQW�DQG�VNHSWLFDO��$PRQJ�VWDNHKROGHUV�IURP�WKLV�JURXS��D�=(1�
GHYHORSPHQW� LV� RIWHQ� SHUFHLYHG� DV� LPSOHPHQWLQJ� DQ� DGGLWLRQDO� EXUGHQ�� E\� PDNLQJ� WKH�
GHYHORSPHQW�PRUH�H[SHQVLYH�DQG�WLPH�FRQVXPLQJ�DV�ZHOO�DV�EHLQJ�QRW�FRQJUXHQW�WR�VRFLDO�
GHYHORSPHQW�JRDOV��,Q�WKLV�FRQWH[W�LQWHUYLHZ�SDUWQHUV�RIWHQ�PHQWLRQ�WKDW�ILUVW�RI�DOO���DQG�EHIRUH�
=(1���WKH\�ZDQW�WR�GHYHORS��D�JRRG�SODFH�WR�OLYH��6WHLQNMHU��7KH�6WHLQNMHU�FDVH�KDV�VKRZHG�
KRZ�UHVLVWDQW�WKH�IXWXUH�XVHUV�RI�WKH�=(1�GHYHORSPHQW�DUH�DJDLQVW�WKH�FRQFHSW�RI�=(1��=(1�
ZDV�SHUFHLYHG�DV�DQ�DGGLWLRQDO�EXUGHQ�WR�DQ�DOUHDG\�GHOD\HG�DQG�GLIILFXOW�SURMHFW�GHYHORSPHQW��
)XWXUH�XVHU�UHVLVWDQFH�DJDLQVW�WKH�UH�XVH�RI�H[LVWLQJ�EXLOGLQJV�±�D�PDLQ�FRQFHSW�ZLWKLQ�=(1�±�
VWRSSHG�WKH�IXUWKHU�GHYHORSPHQW�RI�WKH�QHLJKERUKRRG�DV�=(1�SLORW�SURMHFW���
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2Q�WKH�RWKHU�KDQG��WKH��HQWKXVLDVWLF��JURXS�DOVR�SRLQWHG�RXW�WKLV�SUREOHP�EXW�HPSKDVL]HG�WKH�
LPSRUWDQFH� WR� GHYHORS� WKH� QHLJKERUKRRG� LQ� EDODQFH� ZLWK� HQYLURQPHQWDO� DQG� VRFLDO�
GHYHORSPHQW�JRDOV��7KH�LGHD��<RX�KDYH�WR�JLYH�VRPHWKLQJ�ZKLOH�\RX�WDNH�VRPHWKLQJ���JLYH�DQ�
WDNH�FRQFHSW�� ZDV� PHQWLRQHG� IURP� VHYHUDO� LQWHUYLHZ� SDUWQHUV�� PHDQLQJ� WR� GHYHORS� DQ�
XQGHUVWDQGLQJ�IRU�ZKHUH�WR�FXW�GRZQ�SHUFHLYHG�FRPIRUW�ZKLOH�LPSURYLQJ�VHUYLFHV�DQG�XVDELOLW\�
DW�DQRWKHU�SDUW��7KH�DERYH�PHQWLRQHG�H[DPSOH�RI�WKH�F\FOH�SDWKZD\�LQ�<GDOLU�DV�JRG�H[DPSOH�
IRU�WKDW��:KLOH�FXWWLQJ�GRZQ�SDUNLQJ�VSDFHV�ZLWKLQ�WKH�<GDOLU�QHLJKERUKRRG��WKH�F\FOH�QHWZRUN�
DQG�FRQQHFWLYLW\�WR�VXUURXQGLQJ�DUHDV�ZLOO�EH�LPSURYHG���

Best Practice Example 4: Branding strategy in Ydalir 

7R� GHYHORS� D� YLVLRQ� IRU� WKH� QHLJKERUKRRG� EDVHG� RQ� IXWXUH� FLWL]HQV� GHPDQGV� DQG� LGHDV�� D�
EUDQGLQJ�VWUDWHJ\�ZDV�GHYHORSHG�DW�WKH�EHJLQQLQJ�RI�WKH�SODQQLQJ�SKDVH�LQ�<GDOLU��$�ZRUNVKRS�
ZDV�FRQGXFWHG�ZLWK�SDUWLFLSDQWV�IURP�(76��ORFDO�SROLWLFLDQV��PHPEHUV�RI�WKH�DGPLQLVWUDWLRQ�RI�
WKH�PXQLFLSDOLW\��DQG�SDUWLFLSDQWV�RI�WKH�IRFXVHG�LQKDELWDQW�JURXSV�RI�<GDOLU���

7KH� DLP� ZDV� WR� LGHQWLI\� QHHGV� DQG� YDOXHV� RI� WKH� SRWHQWLDO� LQKDELWDQWV� UHJDUGLQJ� WKH�
QHLJKERUKRRG�GHYHORSPHQW��5HSUHVHQWDWLYHV�IURP�GLIIHUHQW�SRWHQWLDO�XVHU�JURXSV�SDUWLFLSDWHG�
DW�WKH�ZRUNVKRS��FLWL]HQV�ZKR�KDYH�MXVW�PRYHG�WR�(OYHUXP��IRUPHU�FLWL]HQV�RI�(OYHUXP��ZKLFK�
DUH� OLYLQJ�DEURDG�DQG�FRQVLGHULQJ�PRYLQJ�EDFN�DV�ZHOO�DV�ROGHU�UHVLGHQWV� OLYLQJ�LQ�(OYHUXP��
7KUHH�YDOXHV�DUH�HVSHFLDOO\�LPSRUWDQW�IRU�WKH�SRWHQWLDO� LQKDELWDQWV��FORVH��FRQVWDQW�DQG�UHDO��
(DFK�RI�WKHVH�YDOXHV�ZDV�ILOOHG�ZLWK�D�EXQGOH�RI�LGHDV�KRZ�WKH�HYHU\GD\�OLIH�VKDOO�EH�LQ�<GDOLU��

7KH�YDOXHV�DQG�LGHDV�GHYHORSHG�DW�WKH�ZRUNVKRS�ZHUH�XVHG�WR�GHYHORS�<GDOLU�DV�D�EUDQG�ZLWK�
DQ� RZQ� ORJR� DQG� D� PDUNHWLQJ� VWUDWHJ\�� 7KH� DLP� LV� WR� SURPRWH� <GDOLU� DV� D� VXVWDLQDEOH�
QHLJKERUKRRG�ZKLFK�LQFRUSRUDWHV�WKH�IXWXUH�ZD\�RI�OLYLQJ��:KLOH�FUHDWLQJ�D�SRVLWLYH�LPDJH�DQG�
SLFWXUHV�RI�WKH�IXWXUH��FLWL]HQV�VKDOO�KDYH�DQ�DIILUPDWLYH�DWWLWXGH�WR�<GDOLU�DQG�LWV�=(1�DPELWLRQV��
7KH\�VKDOO�JHW�DQ�LGHD��ZKDW�WKH\�JHW���LQVWHDG�RI�IRFXVLQJ�RQ�ZKDW�WKH\�FRXOG�ORVH��)LJXUH���
VKRZV�H[DPSOH�SLFWXUHV�IURP�WKH�EUDQGLQJ�VWUDWHJ\��3HRSOH�GLVSOD\HG�DW�WKH�PDUNHWLQJ�SLFWXUHV�
DUH�UHVLGHQWV�IURP�(OYHUXP���

 
 
 
 
 
 
 
 
Figure 2. Examples of the logo and marketing visualisations for the Ydalir project, Source: ETS 
�

5. DISCUSSION AND RESULTING TOOL 

7KH�SUHYLRXV�FKDSWHU�SUHVHQWHG�WKH�FKDOOHQJHV�LQ�WKH�ILHOG�RI�VWDNHKROGHU�FROODERUDWLRQ�ZLWKLQ�
VXVWDLQDEOH�QHLJKERUKRRG�SURMHFWV��:H�SRLQWHG�RXW��WKDW�LQ�WKH�ZRUVW�FDVH�±�SURFHVVHV�VWRSSHG�
GXH�WR�REMHFWLRQV�IURP�LQGLYLGXDO�VWDNHKROGHU�JURXSV�DV�LQ�WKH�6WHLQNMHU�DQG�%HUJHQ�FDVH��0RVW�
RI� WKH� FKDOOHQJHV� FRXOG� EH� DGGUHVVHG� E\� FUHDWLQJ� VWDNHKROGHU� FROODERUDWLRQ� SODWIRUPV� ±�
PHHWLQJ�SODFHV���ZKHUH�GLIIHUHQW�VWDNHKROGHUV�PHHW�DQG�JHW�WKH�FKDQFH�WR�GHYHORS�D�FRPPRQ�
XQGHUVWDQGLQJ��JRDOV�DQG�VROXWLRQV�IRU�WKH�IXOILOOPHQW�RI� WKH�KLJK�HQYLURQPHQWDO�JRDOV�RI� WKH�
QHLJKERUKRRG�GHYHORSPHQW���
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2Q�WKH�RWKHU�KDQG��ZH�VHH�WKDW�LQ�WKHPDWLF�DUHDV��WKH�LQWHJUDWLRQ�RI�VRFLDO�VXVWDLQDELOLW\�DQG�
VSDWLDO� SODQQLQJ� LV� WKH� WKUHDWHQHG� DVSHFWV� LQ� QHLJKERUKRRGV� ZLWK� KLJK� HQYLURQPHQWDO� DQG�
HQHUJ\�DPELWLRQV��7KLV�LV�SHUFHLYHG�DV�D�
JRDO�FRQIOLFW
�DPRQJ�LQWHUYLHZ�SDUWQHUV�DQG�WKHUHE\�
QRW�RQO\�FUHDWHV�WHQVLRQ�EHWZHHQ�FLWL]HQV��XUEDQ�SODQQHUV��SROLWLFLDQV�DQG�SULYDWH�GHYHORSHUV�
EXW� PRVW� VLJQLILFDQWO\� PD\� OHDG� WR� QRW� LQWHQGHG� UHVXOWV� DV� SRRU� OLYLQJ� FRQGLWLRQV� DQG�
JHQWULILFDWLRQ���7KH�FRQFHSW�RI��JLYH�DQG�WDNH��DQG�WKH�
&RUH�RI�&RPPXQLW\
�DV�D�KROLVWLF�DQG�
FLWL]HQ�FHQWHUHG�GHYHORSPHQW�FRQFHSW�DUH�UHVSRQVHV�WR�WKLV�FKDOOHQJH���

%XW�KRZ�WR�GHDO�ZLWK�WKHVH�FKDOOHQJHV�DQG�WKH�JRRG�H[DPSOHV�ZH�FDQ�OHDUQ�IURP"�

:LWKLQ�VHYHUDO�ZRUNVKRSV��SDUWLFLSDQWV�IURP�WKH�%HUJHQ�DQG�2VOR�FDVH�GHVLJQHG�D�QHZ�VROXWLRQ�
WR� WKLV� LPEDODQFH� EHWZHHQ� VSDWLDO� TXDOLW\� DQG� VRFLDO� VXVWDLQDELOLW\� DQG� VPDUW� HQHUJ\�
FRPPXQLWLHV��7KH\�SURSRVHG�D�PRUH�VWDNHKROGHU� OHG�YHUVLRQ�RI� WKH�SODQQLQJ�SURFHVV��YHU\�
VLPLODU� WR� WKH� LQWHJUDWHG� SURMHFW� GHOLYHU\� FRQWUDFWV� �/DKGHQSHUl�� ������� 7KH� 6PDUW� (QHUJ\�
&RPPXQLW\�3ODQQLQJ�:KHHO��6(&�3ODQQLQJ�:KHHO��ZDV�GHVLJQHG�WKURXJK�FROODERUDWLYH�HIIRUWV�
PDWFKHG�ZLWK�QHHGV�LGHQWLILHG�LQ�WKH�LQWHUYLHZV��DQG�LV�SUHVHQWHG�LQ�ILJXUH�����

Figure 3. SEC Planning Wheel, Nielsen et al. 2017�

7KH� 6PDUW� (QHUJ\� &RPPXQLW\� 3ODQQLQJ�:KHHO� GHVFULEHV� D� SURFHVV� LQ� ZKLFK� VWDNHKROGHU�
FROODERUDWLRQ�DQG�FLWL]HQ� LQFOXVLRQ� UXQ�DV� SDUDOOHO� SULRULWLHV� IURP� WKH� ILUVW� VWHS� �6WHS���6(&�
$JUHHPHQW��� 7KLV� LV� EHIRUH� D� FROOHFWLYH� DJUHHPHQW� LV� PDGH� IRU� WKH� SXEOLF� DQG� SULYDWH�
VWDNHKROGHUV�WR�FRPPLW�WR�ILQDQFH�WKH�&RUH�RI�&RPPXQLW\�DV�HDUO\�DV�SRVVLEOH��6WHS���&RUH�RI�
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&RPPXQLW\� IXQG��� 7KH� LGHD� LV� WKDW� REOLJDWLRQ� WR� ILQDQFH� WKH� FHQWUDO� HOHPHQWV� RI� WKH�
QHLJKERUKRRG� GHYHORSPHQW�ZLOO� SUHYHQW� GHOD\V� LQ� WKH� LPSOHPHQWDWLRQ�� ,W�ZLOO� ORZHU� ULVN� DQG�
DYRLG� WKH� VLWXDWLRQ� ZKHUH� �HYHU\RQH� ZDLWV� IRU� HYHU\RQH�� DV� KDSSHQHG� LQ� )XUXVHW�� DQG�
RYHUDUFKLQJO\� WR� LQFUHDVH� WKH� VXVWDLQDELOLW\� RI� WKH� QHLJKERUKRRG� RU� FRPPXQLW\�� ,GHDOO\�� WKH�
LQYROYHG�VWDNHKROGHUV�VXJJHVWHG�WKDW�FRQWULEXWLQJ�WR�WKLV�IXQG�VKRXOG�OHDG�WR�D�VHW�RI�LQFHQWLYHV�
�6WHS� ���� )XUWKHU�� SDUWLFLSDQWV� H[SODLQHG� WKDW� WKLV�ZRXOG� RQO\� ZRUN�ZKHQ� WKH�PXQLFLSDOLWLHV�
ZRXOG� QRW� OHW� RWKHU� SULYDWH� GHYHORSHUV� RU� SURMHFWV� WR� FRPSHWH� GLUHFWO\� ZLWK� WKH� SODQQHG�
QHLJKERUKRRG�GHYHORSPHQW��1R�*R�SROLF\���EXW�SULRULWL]H� WKH�RQHV�FRQWULEXWLQJ� WR� WKH�&RI&��
)LQDOO\��WKH�OHDUQLQJ�HOHPHQW�SDUWLFXODUO\�QHHGHG�LQ�WKH�PXQLFLSDO�RUJDQL]DWLRQ��LV�UHSUHVHQWHG�
WKURXJK�WKH�QHHG�IRU�DQ�HYDOXDWLRQ��6WHS�������

6. CONCLUSION

'HYHORSPHQW� RI� QHLJKERUKRRGV�ZLWK� KLJK� HQYLURQPHQWDO� JRDOV� GR� IDFH�D� ORW� RI� FKDOOHQJHV��
6RPH�RI� WKHP�DUH� FRPPRQ�FKDOOHQJHV�DQG�FRXOG�EH� IRXQG� LQ�QHDUO\� �HYHU\�QHLJKERUKRRG�
SURMHFW��DV�VRPH�DUH�GLVWLQFWLYH�IRU�=(1�DQG�6(&�GHYHORSPHQWV��6WDNHKROGHU�FROODERUDWLRQ�LV�
RQH� LPSRUWDQW�FKDOOHQJH�EXW�PHDQZKLOH�DQ�HQDEOHU� IRU�VROYLQJ�FKDOOHQJHV� LQ�RWKHU� WKHPDWLF�
ILHOGV�DV�VROYLQJ�WKH�SHUFHLYHG��JRDO�FRQIOLFW��E\�DOLJQLQJ�WKH�QHLJKERUKRRG�SURMHFWV�ZLWK�ERWK�
HQYLURQPHQWDO�DQG�VRFLDO�JRDOV��

$V�WKHVH�FKDOOHQJHV�DUH�LQIOXHQWLDO�LQ�NHHSLQJ�WKH�VLORV�WKDW�ZH�QHHG�WR�WKLQN�RXWVLGH�WR�DFKLHYH�
VXVWDLQDEOH�EHKDYLRU�FRXSOHG�ZLWK�WHFKQRORJLFDO�RSWLPL]DWLRQ��ZH�KDYH�SURSRVHG�ZLWK�WKH�6(&�
SODQQLQJ�ZKHHO�D�VROXWLRQ�LQ�WHUPV�RI�DQ�LQWHJUDWHG�GHOLYHU\��*KDVVHPL�DQG�%HFHULN�*HUEHU��
������RULHQWDWLRQ��,Q�WKH�SODQQLQJ�ZKHHO�FRPELQLQJ�WKH�FRUH�RI�VSDWLDO�TXDOLW\�DQG�VXVWDLQDEOH�
EHKDYLRU� GHVLJQ�ZLWK� WKH� FRQFHSWXDO� GHYHORSPHQW� RI� ORZ�FDUERQ� QHLJKERUKRRGV�� ZH� SODFH�
DFFRXQWDELOLW\�QRW�RQO\�IRU�WKH�GHOLYHU\�RI�EXLOGLQJV��EXW�DOVR�IRU�WKH�³&RUH�RI�&RPPXQLW\´�±�WKH�
YHU\�DVSHFWV�WKDW�WKH�FLWL]HQV�EHOLHYH�DUH�NH\�WR�NHHS�WKH�DWWUDFWLYHQHVV�RI�WKH�DUHD�  

7KH�6(&�ZKHHO� LV�SURYLGLQJ�DQ�XQGHUVWDQGLQJ� IRU� WKH�SODQQLQJ�RI�QHLJKERUKRRGV�ZLWK�KLJK�
HQYLURQPHQWDO�JRDOV�LQ���SKDVHV��7KH�SUHVHQWHG�H[DPSOHV�IRU�VWDNHKROGHU�FROODERUDWLRQ�IURP�
WKH�YDULRXV�SLORWV�ZLOO�EH�KHOSIXO�DV�EHVW�SUDFWLFH�H[DPSOHV�DQG�WRROV�WR�LQWHJUDWH�LQ�WKH�6(&�
SODQQLQJ� ZKHHO�� 2XU� IXWXUH� ZRUN� ZLOO� WKHUHIRUH� IRFXV� RQ� WKH� HYDOXDWLRQ� RI� WKH� VWDNHKROGHU�
FROODERUDWLRQ�LQ�WKH�SLORW�SURMHFWV�ZLWK�VSHFLDO�IRFXV�RQ�WKH�LQGLYLGXDO�DQG�ORFDO�FRQWH[W�RI�HDFK�
SLORW�SURMHFW��:H�GR�QRW�RQO\�QHHG�JRRG�H[DPSOHV�WR�OHDUQ�IURP��EXW�DV�ZHOO�DQ�XQGHUVWDQGLQJ�
XQGHU�ZKLFK�FLUFXPVWDQFHV�DQG�ZKLFK�FRQWH[W�WKHVH�H[DPSOHV�DUH�UHSOLFDEOH�DQG�D�IUDPH�WR�
VHW�WKHVH�EHVW�SUDFWLFH�FDVHV�DQG�WRROV�LQ�D�FRQWH[W�WR�HDFK�RWKHU���WKH�6(&�SODQQLQJ�ZKHHO��
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�
Abstract 
7KLV�SDSHU�IRFXVHV�RQ�WKH�GHYHORSPHQW�RI�D�PHWKRGRORJ\�IRU�LGHQWLI\LQJ�WKH�ZLQGRZV�RI�
RSSRUWXQLW\�IRU�VPDUW�FLW\�VROXWLRQV�ZLWKLQ�WKH�FXUUHQW�XUEDQ�IDEULF��$GYDQFHG�,&7�DQG�WKH�
ZHDOWK�RI�XUEDQ�GDWD�RIIHU�XQSUHFHGHQWHG�RSSRUWXQLWLHV�QRZDGD\V�IRU�VPDUW�XUEDQ��UH�GHVLJQ��
VPDUW�RSHUDWLRQV�RI�XUEDQ�LQIUDVWUXFWXUHV�DV�HQHUJ\�DQG�WUDQVSRUW��DQG�IRU�VPDUW�LQWHUDFWLRQ�
ZLWK�FLWL]HQV��+RZHYHU��PRVW�VXFFHVVIXO�H[DPSOHV�RI�DSSOLFDWLRQ�RI�VPDUW�FLW\�VROXWLRQV�FRPH�
IURP�JUHHQILHOG�GHYHORSPHQWV�RU�FRPSDUDEOH�VLWXDWLRQV�VXFK�DV�UHGHYHORSPHQW�ORFDWLRQV�RI�
VXEVWDQWLDO�VL]H��ZKHUH�WKH�OHJDF\�RI�WKH�SDVW�LQ�WKH�IRUP�RI�EXLOGLQJ�FKDUDFWHULVWLFV�DQG�
VSHFLILF�FKRLFHV�IRU�VXSSO\�RI�PRELOLW\�DQG�HQHUJ\��GR�QRW�KLQGHU�IXOO�VFDOH�DSSOLFDWLRQ�RI�
VPDUW�FLW\�VROXWLRQV��,W�LV�QRW�FRPPRQ�SUDFWLFH�\HW�IRU�FLWLHV�WR�LGHQWLI\�V\VWHPLFDOO\�ZKHUH�
VPDUW�FLW\�VROXWLRQV�FRXOG�EH�DSSOLHG�ZLWKLQ�WKH�FXUUHQW�XUEDQ�IDEULF�ZKLOH�SODQQLQJ�LWV�
PDQDJHPHQW�DQG�PDLQWHQDQFH��7KLV�LV�D�PLVVHG�RSSRUWXQLW\��DV�WKH�ILQDQFLDO�IORZV�LQ�
PDQDJHPHQW�DQG�PDLQWHQDQFH�SURJUDPV�LQ�WKH�EXLOW�HQYLURQPHQW�DUH�IDU�ODUJHU�WKDQ�
LQYHVWPHQWV�DYDLODEOH�IRU�XVH�RI�LQQRYDWLYH�VROXWLRQV�LQ�H[SHULPHQWDO�VLWXDWLRQV�RI�OLPLWHG�VL]H��
VXFK�DV�SLORWV�DQG�OLYLQJ�ODEV��7KHUHIRUH�D�PHWKRGRORJ\�LV�QHHGHG�ZKLFK�LGHQWLILHV�ORFDO�
ZLQGRZV�RI�RSSRUWXQLW\�IURP�VSDWLDO�DQG�HFRQRPLFDO�SHUVSHFWLYH��3URVSHFWHG�RXWFRPHV�RI�
WKLV�PHWKRGRORJ\�DUH�FLW\ZLGH�KRWVSRW�PDSV�DQG�JHQHULF�EXVLQHVV�FDVHV�DW�GLVWULFW�OHYHO��7KLV�
SDSHU�RXWOLQHV�WKH�SURSRVHG�PHWKRGRORJ\�DQG�GHVFULEHV�WKH�QH[W�VWHSV�LQ�LWV�GHYHORSPHQW��

1 Dynamics in the urban fabric 
(DFK�FLW\�KDV�WR�DGGUHVV�LWV�FXUUHQW�DQG�IXWXUH�FKDOOHQJHV�EHLQJ�HTXLSSHG�ZLWK�DQ�XUEDQ�
PRUSKRORJ\�DQG�ZLWK�LQIUDVWUXFWXUHV�GHVLJQHG�IRU�WKH�SDVW��,Q�(XURSH��PRVW�FLWLHV�DUH�GHILQHG�
E\�D�FRUH�IURP�PHGLHYDO�RU�LQGXVWULDOLVDWLRQ�WLPH��7KH\�KDYH�GHYHORSHG�VXEVHTXHQWO\�LQ�ULQJV�
RU�VHFWRUV�DURXQG�WKLV�FRUH��GHSHQGLQJ�XSRQ�VSHFLILF�SK\VLFDO�FRQVWUDLQWV�WR�FRQVWUXFWLRQ��
WUDQVSRUW�RSWLRQV��FXOWXUH��KRXVLQJ�DQG�EXVLQHVV�SUHIHUHQFHV��VRFLDO�UHTXLUHPHQWV�DQG�
SODQQLQJ�SULQFLSOHV��:HJHQHU�HW�DO���������GHVFULEH�WKH�WHPSRUDO�FKDUDFWHULVWLFV�RI�GRPLQDQW�
XUEDQ�FKDQJH�SURFHVVHV�LQ�WHUPV�RI�D�VWLPXOXV�UHVSRQVH�VFKHPH��VKRZQ�LQ�7DEOH�����
,W�GHPRQVWUDWHV�WKDW�FKDQJHV�DIIHFWLQJ�WKH�SK\VLFDO�VWRFN�RI�WKH�FLW\�KDYH�WKH�ORQJHVW�
UHVSRQVH�WLPH�DQG�WKH�PRVW�ORQJ�ODVWLQJ�LPSDFWV��ZLWK�VPDOO��DOPRVW�LUUHYHUVLEOH�FKDQJHV��
XVXDOO\�LQ�WKH�UDQJH�RI������UHSODFHPHQWV�RI�WKH�H[LVWLQJ�VWRFN�SHU�\HDU��:HJHQHU�HW�DO��
�������:KDW�LV�PRUH��DQ�LQFUHDVLQJ�GHPDQG�LV�RIWHQ�IXOILOOHG�E\�DGDSWDWLRQ�RI�H[LVWLQJ�
EXLOGLQJV�LQVWHDG�RI�GHPROLWLRQ�DQG�UHEXLOGLQJ��*URYHU�DQG�*URYHU����������
)UHTXHQWO\�WKH�EXLOGLQJ�VWRFN�DQG�XUEDQ�LQIUDVWUXFWXUHV�HYHQ�RXWOLYH�WKHLU�HFRQRPLF�YDOXH�IRU�
D�YDULHW\�RI�UHDVRQV��VXFK�DV�DHVWKHWLFDO��VRFLDO�RU�RSHUDWLRQDO�PRWLYHV��ZKLFK�UHGXFH�WKH�
SHUFHLYHG�QHHG�IRU�GHYHORSPHQW�DQG�VXEVWLWXWLRQ��VHH�IRU�LQVWDQFH�=KX�DQG�%RVWLF���������
$OWRJHWKHU��HYHQ�LQ�DUHDV�ZLWK�GHPRJUDSKLF�DQG�HFRQRPLF�JURZWK�ZKHUH�XUEDQ�FKDQJH�DQG�
H[SDQVLRQ�DUH�VLJQLILFDQW��RYHUDOO�WKH�SDFH�RI�FKDQJH�LQ�WKH�XUEDQ�IDEULF�LV�RIWHQ�VXUSULVLQJO\�
ORZ��
%HFDXVH�ORZ�RU�]HUR�HQHUJ\�QHLJKERXUKRRGV�DQG�DGYDQFHG�,&7�DUH�HVVHQWLDO�HOHPHQWV�LQ�
PDQ\�VPDUW�FLW\�SODQV�RI�(XURSHDQ�RULJLQ��FULWLFDO�LQIUDVWUXFWXUHV�IRU�HQHUJ\�VXSSO\��
SURGXFWLRQ�DQG�GLVWULEXWLRQ��DQG�IRU�,&7�VKRXOG�EH�DGGHG�WR�WKH�RYHUYLHZ�FRPSRVHG�E\�
:HJHQHU�HW�DO����������.H\�IHDWXUHV�WR�EH�LQFOXGHG�LQ�7DEOH���GHVFULEH�FKDQJH�SURFHVV��
VWRFN�DIIHFWHG��UHVSRQVH�WLPH��UHVSRQVH�GXUDWLRQ��UHVSRQVH�OHYHO�DQG�UHYHUVLELOLW\�RI�WKHVH�
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LQIUDVWUXFWXUHV���0RVW�RI�WKHVH�LQIUDVWUXFWXUHV�DUH�FKDUDFWHULVHG�E\�WKH�VDPH�VORZ�OHYHO�RI�
G\QDPLFV�DV�EXLOGLQJV�DQG�WKH�WUDQVSRUW�V\VWHP��)RU�LQVWDQFH��WKH�DYHUDJH�OLIHVSDQ�RI�
HOHFWULFLW\�JULGV�LV�DSSUR[LPDWHO\����\HDUV��GLVWULEXWLRQ�QHWZRUNV�IRU�QDWXUDO�JDV�DUH�XVHG�IRU�
PRUH�WKDQ����\HDUV��KHDWLQJ�DQG�FRROLQJ�QHWZRUNV�IRU����WR����\HDUV��DQG�,&7�QHWZRUNV����
���\HDUV��
�

�
Table 1: Urban change processes.  Source: Wegener et al. (1986), p. 4 

�
7KLV�PHDQV�WKDW�WKH�ODUJHU�SDUW�RI�WKH�XUEDQ�EXLOGLQJ�VWRFN��XWLOLWLHV�DQG�LQIUDVWUXFWXUHV�KDYH�
QRW�EHHQ�GHVLJQHG�IRU�FXUUHQW�FRQWH[WV��OLIHVW\OHV�DQG�WHFKQRORJLHV��DUH�PRUH�RIWHQ�WKDQ�QRW��
XQDEOH�WR�PHHW�FXUUHQW�SHUIRUPDQFH�VWDQGDUGV��IRU�LQVWDQFH�LQ�WKH�ILHOG�RI�HQHUJ\�VDYLQJV�DQG�
SURGXFWLRQ�RI�FOHDQ�HQHUJ\����
7KHUHIRUH��FLWLHV�DUH�LOO�HTXLSSHG�WR�UHVSRQG�WR�FXUUHQW�RU�IXWXUH�FKDOOHQJHV��VXFK�DV�
DGDSWDWLRQ�WR�DQG�PLWLJDWLRQ�RI�FOLPDWH�FKDQJH��WKH�HYHU�LQFUHDVLQJ�GHPDQG�IRU�WUDQVSRUWDWLRQ�
DQG�WKH�RQ�JRLQJ�GLJLWLVDWLRQ�RI�RXU�VRFLHW\��:KLOH�EXLOGLQJ�VWRFN��HQHUJ\�DQG�WUDQVSRUW�
LQIUDVWUXFWXUHV��SOD\�D�GRPLQDQW�UROH�LQ�HPLVVLRQ�RI�JUHHQKRXVH�JDVVHV��*+*���WKH�
DEXQGDQFH�RI�OHJDF\�V\VWHPV�LQ�XUEDQ�PRUSKRORJ\�DQG�LQIUDVWUXFWXUHV�PD\�KDPSHU�WKH�
WUDQVLWLRQ�WRZDUGV�VPDUW�DQG�VXVWDLQDEOH�FLWLHV��7KXV��LQ�RUGHU�WR�PHHW�WKH�(XURSH�ZLGH�
REMHFWLYHV�RI�DW�OHDVW�����UHVSHFWLYHO\�����*+*�UHGXFWLRQ��D�VKDUH�RI�PRUH�WKDQ���´��
UHVSHFWLYHO\�����RI�UHQHZDEOH�HQHUJ\�VRXUFHV�LQ�HQHUJ\�FRQVXPSWLRQ��DQG�RI�����
UHVSHFWLYHO\�����HQHUJ\�VDYLQJV�FRPSDUHG�WR������E\������DQG�������ERWK�EXLOGLQJ�VWRFN�
DQG�SK\VLFDO�LQIUDVWUXFWXUHV�QHHG�WR�EH�GHHSO\�UHQRYDWHG��DGMXVWHG�RU�RSHUDWHG�LQ�D�
IXQGDPHQWDOO\�GLIIHUHQW�ZD\���
*LYHQ�WKH�VORZ�SDFH�RI�XUEDQ�G\QDPLFV�GLVFXVVHG�DERYH��WKLV�LV�QRW�DQ�HDV\�WDVN��)RU�
LQVWDQFH��+DMHU��������GHVFULEHV�KRZ��GHVSLWH�WKH�YLWDO�UROH�RI�XUEDQ�LQIUDVWUXFWXUHV�LQ�
LPSURYLQJ�UHVRXUFH�HIILFLHQF\��JRYHUQDQFH�RI�WKHLU�DOWHUDWLRQ�LV�KLJKO\�FRPSOH[�EHFDXVH�ORQJ�
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SHULRGV�RI�FXPXODWLYH�LQYHVWPHQWV�KDYH�PDGH�WKHP�VWDWLF�DQG�PDNH�FKDQJHV�YHU\�FRVWO\��QRW�
WR�PHQWLRQ�WKH�FRQVHTXHQFHV�RI�LQWHUUXSWHG�GDLO\�XVH�GXULQJ�UHIXUELVKPHQW��)RU�WKDW�UHDVRQ��
KH�H[SHFWV�PRUH�IURP�XVLQJ�XUEDQ�LQIUDVWUXFWXUHV�LQ�D�PRUH�VXVWDLQDEOH�ZD\�WKURXJK�VPDUW�
WHFKQRORJLHV��,Q�WKH�OLJKW�RI�WKH�(8¶V�HQHUJ\�URDGPDS¶V�HYHQWXDO�DLP�RI�DQ����WR�����
UHGXFWLRQ�RI�*+*�HPLVVLRQV�E\�������LW�FDQ�EH�VDLG�WKDW�WKH�GHVLUHG�WUDQVLWLRQ�WR�D�ORZ�
FDUERQ�HFRQRP\�ZLWK�ORZ�FDUERQ�FLWLHV��ZLOO�WDNH�DQ�HQRUPRXV�HIIRUW��
7KLV�UHVHDUFK�ZLOO�IRFXV�SUHGRPLQDQWO\�RQ�WKRVH�SK\VLFDO�HQWLWLHV�LQ�WKH�EXLOW�HQYLURQPHQW��
ZKLFK�DUH�UHOHYDQW�WR�LPSOHPHQWDWLRQ�RI�VPDUW�FLW\�VROXWLRQV�DQG�VXEMHFW�WR�ORZ�OHYHOV�RI�
FKDQJH��DV�VKRZQ�LQ�WKH�ILUVW�URZ�LQ�7DEOH����)RU�WKDW�UHDVRQ��WKLV�WDEOH�ZLOO�EH�FRPSOHPHQWHG�
ZLWK�DGGLWLRQDO�LQIRUPDWLRQ�RQ�WKHVH�REMHFWV��IRU�LQVWDQFH�HQHUJ\�DQG�,&7�LQIUDVWUXFWXUHV�����

2 Focus on energy efficiency and renewable energy in cities 
7KLV�SDSHU�GHSDUWV�IURP�WKH�(8¶V�SHUVSHFWLYH�RQ�VPDUW�FLWLHV��ZKHUH�WKH�UHGXFWLRQ�RI�*+*�
HPLVVLRQV�LQ�WKH�EXLOW�HQYLURQPHQW�E\�DSSOLFDWLRQ�RI�VPDUW��LQ�SDUWLFXODU�,&7�EDVHG��
WHFKQRORJLHV��SOD\V�D�GRPLQDQW�UROH��VHH�VHFWLRQ�����)RU�WKDW�UHDVRQ��LW�ZLOO�QRW�JR�LQWR�WKH�
ZLGH�UDQJH�RI�RWKHU�DSSOLFDWLRQ�GRPDLQV�RI�VPDUW�FLW\�WHFKQRORJLHV��IRU�LQVWDQFH�KHDOWK��
HQYLURQPHQWDO�TXDOLW\��LQFOXVLYHQHVV�DQG�SDULW\�RI�DFFHVV��DQG�HFRQRPLF�FRPSHWLWLYHQHVV��
:KLOH�WKHLU�LPSRUWDQFH�IURP�D�VRFLHWDO�SHUVSHFWLYH�LV�FOHDU��WKLV�UHVHDUFK�ZDQWV�WR�VWD\�
FORVHO\�DOLJQHG�WR�WKH�(8�LQWHUSUHWDWLRQ�RI�WKH�VPDUW�FLWLHV�FRQFHSW������
0DQ\�DXWKRUV�KDYH�GHPRQVWUDWHG�WKDW�LQYHVWPHQWV�LQ�HQHUJ\�VDYLQJV�DQG�UHQHZDEOH�HQHUJ\�
V\VWHPV��5(6��FDQ�YHU\�ZHOO�KDYH�YLDEOH�EXVLQHVV�FDVHV��HVSHFLDOO\�ZKHQ�WKH\�RIIHU�
VXEVWDQWLDO�FR�EHQHILWV��VHH�IRU�LQVWDQFH�*RXOGVRQ�HW�DO����������+RZHYHU��WKH�VORZ�SDFH�RI�
FKDQJH�LQ�WKH�EXLOW�HQYLURQPHQW�DQG�WKH�ODFN�RI�D�ZLGHVSUHDG�WUDQVLWLRQ�WR�VPDUW�VXVWDLQDEOH�
FLWLHV��(&�'LUHFWRUDWH�JHQHUDO�IRU�,QWHUQDO�3ROLFLHV�������/RRUEDFK�HW�DO���������LQGLFDWH�WKDW�
WKH�EXVLQHVV�FDVHV�PLJKW�QRW�\HW�DWWUDFWLYH�HQRXJK�FRPSDUHG�WR�UHJXODU�LQYHVWPHQWV��7KLV�LQ�
VSLWH�RI�WKH�SURVSHFWHG�VL]H�RI�WKLV�PDUNHW��*RXOGVRQ�HW�DO���������0F.LQVH\�*OREDO�,QVWLWXWH��
������DQG�WKH�VLJQLILFDQW�SRWHQWLDO�WR�UHGXFH�*+*�HPLVVLRQV��)RU�LQVWDQFH��+RRUQZHJ�DQG�
)UHLUH��������FDOFXODWHG�WKDW�ZLGH�VFDOH�GHSOR\PHQW�RI�VPDUW�FLW\�WHFKQRORJLHV�FRXOG�UHGXFH�
&2��HPLVVLRQ�E\�����JLJDWRQQHV��QHDUO\�����RI�JOREDO�HPLVVLRQ�LQ�WKDW�\HDU���
,W�LV�FOHDU�WKH�ORFDO�JRYHUQPHQWV�FDQ�DW�EHVW�RQO\�SDUWLDOO\�EHDU�WKH�IXOO�FRVWV�RI�LQYHVWPHQWV�RI�
D�WUDQVLWLRQ�WR�VPDUW�DQG�VXVWDLQDEOH�FLWLHV��7KLV�PHDQV�WKDW�IRU�WKH�UHDOLVDWLRQ�RI�WKHLU�DLPV��
ORFDO�JRYHUQPHQWV�KDYH�WR�UHO\�RQ�VWUDWHJLF�DOOLHV�DQG�FR�LQLWLDWRUV�RI�SODQV�IRU�VPDUW�
VXVWDLQDEOH�FLWLHV��VXFK�DV�KRXVLQJ�DVVRFLDWLRQV��HQHUJ\�VXSSOLHUV�DQG�HQHUJ\�QHWZRUN�
RSHUDWRUV��WUDQVSRUW�SURYLGHUV��ORFDO�EXVLQHVVHV��WHQDQWV�DQG�RZQHU�RFFXSLHUV�LQ�KRXVLQJ��
%HVLGHV��D�GLIIHUHQW�JRYHUQDQFH�SKLORVRSK\�LV�QHHGHG�ZKHUH�FLYLO�VRFLHW\�DQG�SULYDWH�SDUWLHV�
DFWLYHO\�FRQWULEXWH�WR�WKH�UHDOLVDWLRQ�RI�SXEOLF�JRRGV�DV�VXVWDLQDELOLW\��+DMHU��������6R�IDU��
XUEDQ�VWDNHKROGHUV�DUH�RIWHQ�LQVXIILFLHQWO\�LQYROYHG�LQ�GHFLVLRQ�PDNLQJ��ZKLOH�LPSOHPHQWDWLRQ�
FDQQRW�EH�IRUFHG�XSRQ�WKHP��DQG�NQRZOHGJH�DQG�FUHDWLYLW\�RI�QRQ��JRYHUQPHQWDO�SDUWLHV�LV�
LQVXIILFLHQWO\�XVHG��2QO\�E\�H[SORLWLQJ�WKH�SRWHQWLDO�RI�DQ�©HQHUJHWLF�VRFLHW\ª�RI�DUWLFXODWH��
FUHDWLYH�FLWL]HQV�DQG�E\�DFNQRZOHGJHPHQW�RI�VRFLHW\¶V�OHDUQLQJ�DELOLWLHV��FDQ�JRYHUQPHQWV�
UHDOLVH�SXEOLF�REMHFWLYHV�DV�VXVWDLQDELOLW\��+DMHU����������

3 Definition of the Smart Cities concept  
�
7KHUH�LV�D�ZLGH�UDQJH�RI�GLIIHUHQW�GHILQLWLRQV�RI�VPDUW�FLWLHV��DQG�WKRXJKWV�DERXW�ZKDW�
FRQVWLWXWHV�WKHP�DQG�PDNHV�WKHP�VPDUW��VHH�IRU�LQVWDQFH�H[FHOOHQW�RYHUYLHZV�RI�GHILQLWLRQV�
DQG�FRQFHSWV�E\�$OELQR�HW�DO���������DQG�0RUD�HW�DO����������*HQHUDOO\�VSRNHQ��WKH�VPDUW�FLW\�
FRQFHSW�DVVXPHV�WKH�HPHUJHQFH�RI�D�QHZ�OD\HU�RI�XUEDQ�GDWD�DQG�DGYDQFHG��LQWHURSHUDEOH��
,&7¶V�RQ�WRS�RI�WKH�WUDGLWLRQDO�SK\VLFDO�HOHPHQWV�LQ�WKH�EXLOW�HQYLURQPHQW��RSHQLQJ�XS�QHZ�
SRVVLELOLWLHV�IRU��UH�GHVLJQ��RSHUDWLRQ�DQG�XVH�RI�WKH�EXLOW�HQYLURQPHQW��DQG�IRU�LQWHUDFWLRQ�
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EHWZHHQ�FLWL]HQV��RU�EHWZHHQ�JRYHUQPHQW�DQG�FLWL]HQV��ZKDW�FDQ�OHDG�WR�QHZ�RU�EHWWHU�
VHUYLFHV�DQG�QHZ�EXVLQHVV�RSSRUWXQLWLHV���
+RZHYHU��GHVSLWH�LQFUHDVLQJ�SRSXODULW\�RI�WKH�WHUP�VPDUW�FLWLHV�LQ�VFLHQFH�DQG�SUDFWLFH��WKHUH�
LV�QR�DJUHHPHQW�\HW�RQ�D�FRPPRQ�DFFHSWHG�GHILQLWLRQ��$OELQR�HW�DO���������DWWULEXWH�WKLV�WR�WKH�
IDFW�WKDW�WKH�WHUP�VPDUW�FLWLHV�KDV�EHHQ�DSSOLHG�WR�ERWK�WKH�³KDUG´�GRPDLQ�RI�XUEDQ�
PRUSKRORJ\�DQG�LWV�LQIUDVWUXFWXUHV��ZKHUH�,&7�IXQGDPHQWDOO\�LQIOXHQFHV�WKH�IXQFWLRQV�RI�
V\VWHPV��DQG�WKH�³VRIW´�GRPDLQ�RI�HGXFDWLRQ��VRFLDO�LQFOXVLRQ��FXOWXUH��LQQRYDWLRQ�DQG�
DGPLQLVWUDWLRQ��ZKHUH�,&7�DSSOLFDWLRQ�LV�OHVV�GHFLVLYH��1HYHUWKHOHVV��FRPPRQ�IHDWXUHV�RI�
VPDUW�FLWLHV�FDQ�EH�GHILQHG��VXFK�DV�D�FLW\ZLGH��QHWZRUNHG�LQIUDVWUXFWXUH�HQDEOLQJ�SROLWLFDO�
HIILFLHQF\�DQG�VRFLDO�DQG�FXOWXUDO�GHYHORSPHQW��URRP�IRU�EXVLQHVV�DQG�FUHDWLYLW\�OHG�XUEDQ�
GHYHORSPHQW��DWWHQWLRQ�IRU�VRFLDO�DVSHFWV�RI�XUEDQ�GHYHORSPHQW��DQG�WKH�QDWXUDO�HQYLURQPHQW�
DV�NH\�VWUDWHJLF�FRPSRQHQW��$OELQR�HW�DO������������
�
,Q�WKHLU�ELEOLRPHWULF�DQDO\VLV�RI�WKH�VPDUW�FLW\�UHVHDUFK�ILHOG��0RUD�HW�DO���������IRXQG�VSHFLILF�
WKHPDWLF�FOXVWHUV��HDFK�UHODWHG�WR�D�VSHFLILF�XQGHUVWDQGLQJ�DQG�FRQFHSWXDOLVDWLRQ�RI�VPDUW�
FLWLHV��ZKLFK�LV�UHIOHFWHG�LQ�D�SDUWLFXODU�VWUDWHJLF�SHUVSHFWLYH�IRU�VPDUW�FLW\�GHYHORSPHQW��7KH\�
REVHUYH�D�GLVWLQFW�(XURSHDQ�SDWK��ZKHUH�,&7¶V�DUH�VHHQ�DV�D�NH\�IDFWRU�LQ�LPSURYLQJ�HQHUJ\�
HIILFLHQF\�LQ�WKH�EXLOW�HQYLURQPHQW��7KXV��VPDUW�FLWLHV�DUH�GHILQHG�DV�FLWLHV�WKDW�FUHDWH�WKH�
FRQGLWLRQV�IRU�PDUNHW�DFFHOHUDWLRQ�DQG�ZLGHVSUHDG�XSWDNH�RI�HQHUJ\�HIILFLHQF\�WHFKQRORJLHV�
LQ�FLWLHV��HYHQWXDOO\�OHDGLQJ�WR�D�WUDQVIRUPDWLRQ�RI�WKH�FXUUHQWO\�XQVXVWDLQDEOH�HQHUJ\�V\VWHP�
�(&���������&RQWUDU\�WR�WKH�8ELTXLWRXV��([SHULPHQWDO��&RUSRUDWH��DQG�+ROLVWLF�3DWKV��WKH�
(XURSHDQ�3DWK�GRHV�QRW�HPEUDFH�DV�PDQ\�GRPDLQV�DV�SRVVLEOH��EXW�IRFXVHV�RQ�WKH�
GHSOR\PHQW�RI�ORZ�FDUERQ�WHFKQRORJLHV�LQ�WUDQVSRUW��EXLOGLQJV�DQG�HQHUJ\�GLVWULEXWLRQ�
QHWZRUNV��0RUD�HW�DO�����������

4 Smart cities in Europe 
�
,Q�(&�SROLF\��VPDUW�FLW\�SROLFLHV�DUH�DQFKRUHG�LQ�D�QXPEHU�RI�GLUHFWLYHV�DQG�DJUHHPHQWV��$W�
ILUVW�WKH�6WUDWHJLF�(QHUJ\�7HFKQRORJ\��6(7��SODQ��(&��������DQG�WKH�FOLPDWH�DQG�HQHUJ\�
SROLF\�REMHFWLYHV�IRU������������DQG�������(&������D������������E���$W�VHFRQG��VPDUW�FLW\�
SROLFLHV�DUH�OLQNHG�WR�WKH�'LJLWDO�$JHQGD�IRU�(XURSH��(&������E���/DVWO\��DPELWLRQV�IRU�ORZ�
HPLVVLRQ�PRELOLW\�DQG�ORJLVWLFV�DV�ODLG�GRZQ��(&������D���
�
([SHULHQFHV�IURP�VXFFHVVIXO�HDUOLHU�SURJUDPV��VXFK�DV�&21&(572�DQG�&,9,7$6��KDYH�
EHHQ�YHU\�LPSRUWDQW�IRU�IXUWKHU�DUWLFXODWLRQ�RI�(8�VPDUW�FLW\�SROLFLHV��&21&(572�KDV�SURYHG�
LQ����SLORWV�WKDW�D�GLVWULFW�EDVHG�DSSURDFK�WR�GHHS�UHIXUELVKPHQW�DQG�FOHDQ�HQHUJ\�FDQ�
GHOLYHU�PRUH�WKDQ�����UHGXFWLRQ�LQ�HQHUJ\�FRQVXPSWLRQ�DQG�*+*�HPLVVLRQ�ZLWK�D�YLDEOH�
EXVLQHVV�FDVH��(&���������&,9,7$6�KDV�DPSO\�GHPRQVWUDWHG�WKH�IHDVLELOLW\�RI�VXVWDLQDEOH�
WUDQVSRUW�VROXWLRQV��6XEVHTXHQWO\��PRUH�LQWHJUDWHG��FURVV�GRPDLQ�VPDUW�FLW\�SURMHFWV�KDYH�
EHHQ�SDUW�RI�)UDPHZRUN�3URJUDP��)3����DQG�+RUL]RQ�����6&&�����7KH�ILUVW�JHQHUDWLRQV�RI�
WKHVH�OLJKWKRXVH�SURMHFWV�DV�7ULDQJXOXP��6PDUWHU7RJHWKHU�DQG�5(0285%$1��KDYH�QRZ�
VXFFHVVIXOO\�LPSOHPHQWHG�SODQV�LQWHJUDWLQJ�VPDUW�WUDQVSRUW��VPDUW�EXLOGLQJV�DQG�VPDUW�
LQIUDVWUXFWXUHV��XVXDOO\�LQ�D�VSHFLILF�GLVWULFW��&RPPRQ�LQJUHGLHQWV�RI�PRVW�+RUL]RQ�����6&&�
���SODQV�DUH�LQVWDOODWLRQ�RI�VPDUW�PHWHUV��VPDUW�WKHUPDO�DQG�RU�SRZHU�JULGV��DQG�5(6�LQ�
FRPELQDWLRQ�ZLWK�WKHUPDO�LQVXODWLRQ�DQG�GHHS�UHWURILWWLQJ��VPDUW�OLJKWLQJ��LQWURGXFWLRQ�RU�
H[WHQVLRQ�RI�FDU�VKDULQJ�V\VWHPV��SURPRWLRQ�RI�SULYDWH�DQG�SXEOLF�HOHFWULF�YHKLFOHV��,QWHOOLJHQW�
7UDQVSRUW�6\VWHPV��,76��DQG�LQVWDOPHQW�RI�XUEDQ�SODWIRUPV��7KH�XUEDQ�SODWIRUPV�FRQQHFW�WKH�
GLIIHUHQW�GRPDLQ�VXEV\VWHPV�WKURXJK�LQWHURSHUDEOH�,&7�DQG�SURYLGH�QHZ�VHUYLFHV�WR�ERWK�
FLWL]HQ�DQG�JRYHUQPHQW��RU�VXSSRUW�FR�GHVLJQ�DQG�FR�FUHDWLRQ�RI�VROXWLRQV�WR�XUEDQ�
FKDOOHQJHV��%RUVERRP�YDQ�%HXUGHQ�HW�DO���forthcoming�����������
$�KRVW�RI�H[FHOOHQW�SURMHFWV��SURJUDPPHV��LQLWLDWLYHV�DQG�QHWZRUNV�KDV�ZRUNHG�RQ�ORZ�HQHUJ\�
GLVWULFWV�DQG�VPDUW�FLWLHV�LQ�WKH�(8��QRW�RQO\�WKH�DIRUHPHQWLRQHG�&21&(572��&,9,7$6��)3��
DQG�+RUL]RQ������SURMHFWV�DQG�SURJUDPPHV��EXW�DOVR��QHWZRUNV�DV�&����,&/(,��&RYHQDQW�RI�
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0D\RUV������5HVLOLHQW�&LWLHV��DQG�(XURSHDQ�,QQRYDWLRQ�3DUWQHUVKLS�RQ�6PDUW�&LWLHV�DQG�
&RPPXQLWLHV��$�OHDUQLQJ�HQYLURQPHQW�KDV�EHHQ�FUHDWHG��ZKHUH�NQRZOHGJH��EHVW�SUDFWLFHV��
DQG�OHVVRQV�OHDUQW�DUH�VKDUHG�DQG�MRLQWO\�EURXJKW�WR�WKH�QH[W�OHYHO��1HYHUWKHOHVV��WKH�SDFH�RI�
DGRSWLRQ�RI�QHZ�PHWKRGV�DQG�WHFKQRORJLHV�LV�VWLOO�WRR�VORZ�WR�DFKLHYH�(8�JRDOV�RQ�HQHUJ\�
VDYLQJV��UHQHZDEOH�HQHUJ\�DQG�HPLVVLRQ�RI�*+*¶V�IRU������DQG�SDUWLFXODUO\�IRU�������(($��
�������1RW�RQO\�VKRXOG�QHZ�SROLFLHV�EH�LPSOHPHQWHG�HDUOLHU��DOVR�VKRXOG�WKH�VXSSO\�RI�
HQHUJ\��IRRG��WUDQVSRUW�DQG�KRXVLQJ�EH�UHVWUXFWXUHG��VXEVWDQWLDO�LQYHVWPHQWV�PDGH�LQ�5(6��
VPDUW�PHWHUV�DQG�HQHUJ\�VDYLQJ�DSSOLDQFHV�EH�XVHG�PRUH�ZLGHO\��KLJK�VWDQGDUGV�VHW�IRU�
HQHUJ\�SHUIRUPDQFH�RI�EXLOGLQJV��DQG�DOWHUQDWLYH�IXHO�YHKLFOHV��SXEOLF�DQG�VORZ�PRGHV�RI�
WUDQVSRUW�SURPRWHG��(($����������
�
:KLOH�PDQ\�(XURSHDQ�FLWLHV�DUH�HPEUDFLQJ�WKH�VPDUW�FLW\�FRQFHSW��GHYHORSLQJ�VPDUW�FLW\�
VWUDWHJLHV�DQG�LPSOHPHQWLQJ�VPDUW�FLW\�SURMHFWV��D�ZLGHVSUHDG�EUHDNWKURXJK�VHHPV�QRW�\HW�WR�
EH�WDNLQJ�SODFH���(&�'LUHFWRUDWH�JHQHUDO�IRU�,QWHUQDO�3ROLFLHV��������0F.LQVH\�*OREDO�
,QVWLWXWH���������$�FRXSOH�RI�SHUVLVWHQW�EDUULHUV�DQG�REVWDFOHV�UHVXOW�LQ�OHQJWK\�SODQQLQJ�DQG�
LPSOHPHQWDWLRQ�SKDVHV��RU�VRPHWLPHV�HYHQ�LQ�FDQFHOODWLRQ�RI�VPDUW�FLW\�DQG�ORZ�HQHUJ\�
GLVWULFW�SURMHFWV��7KHVH�EDUULHUV�DQG�REVWDFOHV�KDYH�EHHQ�DQDO\VHG��IRU�LQVWDQFH�IRU�
&21&(572�SURJUDPPH�E\�0RVDQQHQ]DGHK�HW�DO����������DQG�IRU�VPDUW�FLW\�SURMHFWV�E\�
FRQVXOWDQWV�DV�3:&�HW�DO���������DQG�0F.LQVH\���������DQG�E\�WKH�$FWLRQ�&OXVWHU�,QWHJUDWHG�
3ODQQLQJ�3ROLF\�DQG�5HJXODWLRQV�RI�WKH�(XURSHDQ�,QQRYDWLRQ�3DUWQHUVKLS�RQ�6PDUW�&LWLHV�DQG�
&RPPXQLWLHV��%RUVERRP�YDQ�%HXUGHQ�HW�DO���forthcoming,���������
�
7KH�PRVW�FRPPRQ�EDUULHUV�DUH����KLJK�LQLWLDO�DQG�RSHUDWLRQDO�FRVWV�RI�VPDUW�FLW\�VROXWLRQV�����
ODFN�RI�ILQDQFLQJ�DQG�DSSURSULDWH�EXVLQHVV�PRGHOV�����VLORHG�JRYHUQPHQWV�����ODFN�RI�
WHFKQLFDO�VNLOOV�LQ�VWDII�����ULVN�DYHUVLRQ�E\�ILQDQFLDO�RUJDQLVDWLRQV�����VSOLW�LQFHQWLYHV�����
LQFRQVLVWHQW�JRYHUQPHQW�SROLFLHV�����SURKLELWLYH�OHJLVODWLYH�IUDPHZRUNV��IRU�LQVWDQFH�IRU�SUH�
FRPPHUFLDO�SURFXUHPHQW�����ODFN�RI�SURYHQ�VROXWLRQV�DQG�YDOLGDWHG�H[DPSOHV��DQG�����
GLIILFXOWLHV�ZLWK�HQJDJHPHQW�RI�ORFDO�VWDNHKROGHUV��7KH�ODWWHU�FDQ�EH�LQ�SDUWLFXODU�D�SUREOHP�LQ�
KLJKO\�SULYDWLVHG�(XURSHDQ�FRXQWULHV��7KH�PXOWLWXGH�RI�LQWHUGHSHQGHQFLHV�H[LVWLQJ�EHWZHHQ�
XUEDQ�DFWRUV�PDNHV�LW�HYHQ�PRUH�FRPSOLFDWHG�WR�DOLJQ�LQWHUHVWV�DQG�FUHDWH�D�FRPPRQ�
RSHUDWLRQDO�SLFWXUH��HVSHFLDOO\�ZKHQ�FRQFHVVLRQV�DUH�JUDQWHG�WR�EHVW�YDOXH�IRU�PRQH\�
ZLWKRXW�VXVWDLQDELOLW\�FULWHULD��
�
:KDW�LV�PRUH��WKH�GLUHFW�LPSDFW�RI�LPSOHPHQWHG�VPDUW�FLW\�SURMHFWV�FDQ�EH�OLPLWHG�GXH�WR�WKHLU�
XVXDO�³SLORW�OLNH´�FKDUDFWHU��PRUH�RU�OHVV�VLQJXODU��WDLORUHG�WR�D�VSHFLILF�FRQWH[W�DQG�VLWXDWLRQ��
ZLWK�D�OLPLWHG�VFRSH��VXEVLG\�GHSHQGHQW��TXLWH�VPDOO�DQG�VRPHWLPHV�ODFNLQJ�D�WUXO\�KROLVWLF�
SHUVSHFWLYH��:KLOH�WKHVH�FRPSOH[�SURMHFWV�SURYLGH�LQYDOXDEOH�LQIRUPDWLRQ�DQG�OHVVRQV�
OHDUQHG��DQG�DUH�TXLQWHVVHQWLDO�IRU�EXLOGLQJ�D�OHDUQLQJ�FRPPXQLW\��PDUNHW�DFFHOHUDWLRQ�RI�
VXFFHVVIXO�WHFKQRORJLHV��SURGXFWV�DQG�PHWKRGV�LV�ODJJLQJ�EHKLQG��$�SDWWHUQ�RI�³LVODQGV�RI�
VPDUWQHVV´�VHHPV�WR�SUHYDLO��DV�6Q¡KHWWD�GLUHFWRU�.MHWLO�7U GDO�7KRUVHQ�ODEHOOHG�LW�GXULQJ�D�
SDQHO�GLVFXVVLRQ�DW�1RUGLF�(GJH������FRQIHUHQFH���

5 The need for a systemic citywide scan of windows of opportunities 
$�FRXSOH�RI�UHDVRQV�KDYH�LQVSLUHG�WKLV�UHVHDUFK�WR�IRFXV�RQ�XSFRPLQJ�FKDQJHV�DQG�
DGMXVWPHQWV�LQ�WKH�XUEDQ�IDEULF�DQG�WKH�LQYHVWPHQWV�LQYROYHG��$W�ILUVW��ORFDO�JRYHUQPHQWV�
KDYH�LQVXIILFLHQW�UHVRXUFHV�WR�ILQDQFH�IXOO�VFDOH�WUDQVIRUPDWLRQ�RI�WKH�EXLOW�HQYLURQPHQW�DQG�
LWV�LQIUDVWUXFWXUHV�WR�D�VPDUW�DQG�VXVWDLQDEOH�VWDWH��$W�VHFRQG��WKH�YROXPH�RI�LQYHVWPHQWV�E\�
ORFDO�JRYHUQPHQWV��RZQHUV�DQG�RSHUDWRUV�LQWR�PDLQWHQDQFH�DQG�PDQDJHPHQW�RI�EXLOGLQJV�
DQG�LQIUDVWUXFWXUHV��LV�D�PXOWLWXGH�RI�WKH�YROXPH�RI�VR�FDOOHG�LQQRYDWLRQ�SLORWV��DQG�WKH\�ZLOO�
KDSSHQ�DQ\ZD\��VR�ZK\�QRW�PDNH�PDLQWHQDQFH�DQG�PDQDJHPHQW�PHDVXUH�YHKLFOHV�IRU�
VPDUW�DQG�ORZ�HQHUJ\�VROXWLRQV"�$W�WKLUG��OHQJWK\�SUHSDUDWLRQ�SKDVHV�FDQ�EH�VKRUWHQHG�DQG�
VXFFHVV�UDWHV�RI�LPSOHPHQWDWLRQ�LPSURYHG�LI�SRVVLELOLWLHV�IRU�VPDUW�FLW\�VROXWLRQV�DUH�LQFOXGHG�
HDUOLHU�LQ�SROLF\�DQG�GHFLVLRQ�PDNLQJ�SURFHVVHV��IRU�LQVWDQFH�EHFDXVH�UHOHYDQW�VWDNHKROGHU�
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DUH�LGHQWLILHG�DQG�HQJDJHG�HDUOLHU��$W�IRXUWK��E\�PDNLQJ�SLORWV�SDUW�RI�D�ODUJHU�V\VWHPDWLF�
DSSURDFK�WR�VPDUW�FLWLHV�DQG�ORZ�HQHUJ\�GLVWULFWV��WKH�SRWHQWLDO�IRU�UHSOLFDWLRQ�ZLWKLQ�D�
PXQLFLSDOLW\¶V�MXULVGLFWLRQ�LQFUHDVHV��&XUUHQWO\��SLORW�SURMHFWV�DUH�RIWHQ�PRUH�RU�OHVV�
LQFLGHQWDOO\�FKRVHQ��RIWHQ�PRUH�RQ�SROLWLFDO�WKDQ�RQ�VWUDWHJLF�JURXQGV��%\�VHOHFWLQJ�WKRVH�
DUHDV�WKDW�DUH�KLJKO\�UHSUHVHQWDWLYH�IRU�WKH�FLW\¶V�EXLOGLQJ�VWRFN�DQG�XUEDQ�LQIUDVWUXFWXUHV��
PRVW�LQ�QHHG�RI�DGMXVWPHQW�DQG�KDYLQJ�WKH�ODUJHVW�SRWHQWLDO�IRU�LPSURYHPHQW��IXWXUH�
UHSOLFDWLRQ�FDQ�EH�IRVWHUHG����
+RZHYHU��PRUH�PXQGDQH�UHDVRQV�IRU�WUDQVLWLRQV�WR�VPDUW�DQG�ORZ�FDUERQ�FLWLHV�QRW�WDNLQJ�RII�
FRXOG�DOVR�EH�LQ�SOD\��&XUUHQW�SROLF\�DQG�GHFLVLRQ�PDNLQJ�SURFHVVHV�E\�NH\�VWDNHKROGHUV�LQ�
WKH�FLW\�PLJKW�VLPSO\�RYHUORRN�SRVVLELOLWLHV�IRU�VXFK�LQYHVWPHQWV��HVSHFLDOO\�LQ�YHU\�HDUO\�
SKDVHV�RI�SROLF\�DQG�GHFLVLRQ�PDNLQJ�SURFHVVHV��EHFDXVH�WKH\�DUH�UHFRJQLVHG�WRR�ODWH��$V�
WKHVH�SKDVHV�FRQWDLQ�WKH�VHHGV�RI�IXWXUH�FKDQJH��WKH�TXHVWLRQ�LV�ZKHWKHU�VPDUW�FLW\�VROXWLRQV�
ZRXOG�EH�LPSOHPHQWHG�PRUH�ZLGHO\��LI�UXGLPHQWDU\�LQIRUPDWLRQ�RQ�WKH�SRWHQWLDO�RI�VPDUW�FLW\�
VROXWLRQV�ZRXOG�EH�DYDLODEOH�GXULQJ�WKHVH�YHU\�HDUO\�SKDVHV��7KHVH�FRQVLGHUDWLRQV�KDYH�OHG�
WKLV�UHVHDUFK�WR�IRFXV�H[SOLFLWO\�RQ�WKH�SUH�SKDVH�RI�DFWXDO�SODQQLQJ�DQG�GHFLVLRQ�PDNLQJ��DQG�
RQ�WKH�UROH�RI�LQIRUPDWLRQ�RQ�YLDEOH�EXVLQHVV�FDVHV�DQG�PRGHOV�IRU�VPDUW�FLW\�VROXWLRQV�LQ�WKLV�
SUH�SKDVH��,W�DLPV�WR�LGHQWLI\�ZKLFK�G\QDPLFV�DQG�FKDQJHV�FDQ�EH�H[SHFWHG�LQ�WKH�XUEDQ�
IDEULF��ZKLFK�VWDNHKROGHUV�DUH�LQYROYHG��DQG�KRZ�WKH�RSSRUWXQLWLHV�WKDW�XUEDQ�G\QDPLFV�DQG�
FKDQJHV�RIIHU�IRU�XVHIXO�DSSOLFDWLRQ�RI�VPDUW�VXVWDLQDEOH�FLW\�VROXWLRQV��FDQ�EH�VHL]HG�E\�
LGHQWLI\LQJ�WKHP�DW�D�YHU\�HDUO\�VWDJH��,Q�WKDW�ZD\��VXFK�LQYHVWPHQWV�FDQ�EH�PDGH�SDUW�RI�
QRYHO�SUDFWLFHV�LQ�SODQQLQJ��UHDO�HVWDWH�GHYHORSPHQW�DQG�H[SORLWDWLRQ��DQG�ODVWO\�PDLQWHQDQFH�
DQG�PDQDJHPHQW�RI�EXLOGLQJ�VWRFN�DQG�XUEDQ�LQIUDVWUXFWXUHV�GXULQJ�LWV�OLIHF\FOH����
7KH�IROORZLQJ�VHFWLRQV�GLVFXVV�WKH�GLIIHUHQW�EXLOGLQJ�EORFNV�WKDW�FRXOG�FRPSRVH�D�V\VWHPLF�
FLW\ZLGH�VFDQ�RI�WKH�ZLQGRZV�RI�RSSRUWXQLWLHV�IRU�LQWURGXFWLRQ�RI�VPDUW�FLW\�VROXWLRQV��

6 Potential windows of opportunity made explicit 
7KH�WHUP�©ZLQGRZ�RI�RSSRUWXQLW\ª�LV�VWHPPLQJ�IURP�SROLWLFDO�VFLHQFHV��DV�SDUW�RI�WKH�0XOWLSOH�
6WUHDPV�)UDPHZRUN��06)���RU�0XOWLSOH�6WUHDPV�$QDO\VLV��06$���ZKLFK�H[SODLQV�SROLF\�
FKDQJHV�XQGHU�PXOWL�DFWRU�DQG�PXOWL�OHYHO�FRQGLWLRQV��.LQJGRQ��������=DKDULDGLV���������
7KUHH�PRUH�RU�OHVV�LQGHSHQGHQW�VWUHDPV��WKDW�LV��D�SUREOHP�VWUHDP�LGHQWLI\LQJ�SUREOHPV��D�
SROLF\�VWUHDP�FRQWDLQLQJ�LGHDV�DERXW�SRVVLEOH�VROXWLRQV��DQG�D�SROLWLFV�VWUHDP�UHIOHFWLQJ�WKH�
³QDWLRQDO�PRRG´��SURGXFH�WKHVH�SROLF\�FKDQJHV�WRJHWKHU��:KHQ�WKHUH�LV�VLPXOWDQHRXVO\�KLJK�
DWWHQWLRQ�IRU�WKH�SUREOHP��D�YLDEOH�VROXWLRQ�DYDLODEOH�DQG�D�SROLF\PDNHU�PRWLYDWHG�DQG�DEOH�WR�
VHOHFW�LW��D�ZLQGRZ�RI�RSSRUWXQLW\�LV�RSHQ�IRU�PDMRU�SROLF\�FKDQJH��=DKDULDGLV��������&DLUQH\�
DQG�=DKDULDGLV����������
7KH�06)�KDV�EHHQ�DSSOLHG�DW�PDQ\�GLIIHUHQW�VFDOH�OHYHOV�DQG�LQ�RWKHU�VLWXDWLRQV�WKDQ�
QDWLRQDO�JRYHUQPHQW�DJHQGD�VHWWLQJ�VWXGLHV��ZLWK�YDU\LQJ�GHJUHHV�RI�VXFFHVV��VHH�&DLUQH\�
DQG�=DKULDGLV���������,W�LV�REYLRXV�WKDW�WKH�PXOWL�DFWRU��PXOWL�VHFWRULDO�DQG�RIWHQ�PXOWL�OHYHO�
SROLF\�DQG�GHFLVLRQ�PDNLQJ�UHTXLUHG�WR�FUHDWH�D�VPDUW�DQG�VXVWDLQDEOH�EXLOW�HQYLURQPHQW��LV�
HQGOHVVO\�PRUH�FRPSOLFDWHG��DQG�PD\EH�HYHQ�WRR�FRPSOLFDWHG��WR�DSSO\�WKH�06)��
1HYHUWKHOHVV��WKH�FRQFHSW�³ZLQGRZ�RI�RSSRUWXQLW\´�RIIHUV�D�SRZHUIXO�PHWDSKRU�IRU�WKH�XQLTXH�
RSSRUWXQLWLHV��ERWK�LQ�VSDFH�DQG�LQ�WLPH��QRZ�DQG�LQ�WKH�IXWXUH��ZKHUH�SROLF\�DQG�GHFLVLRQ�
PDNLQJ�LQ�FLWLHV�FDQ�EHQW�WRZDUGV�PRUH�HIIHFWLYH�VXVWDLQDEOH�DQG�VPDUW�RSWLRQV��([DFWO\�IRU�
LWV�PHWDSKRULFDO�SRZHU��WKH�06)�FRQFHSW�RI�D�³ZLQGRZ�RI�RSSRUWXQLW\´�KDV�EHHQ�FKRVHQ�KHUH�
DV�SRLQW�RI�GHSDUWXUH�IRU�D�V\VWHPLF��FLW\ZLGH�DQDO\VLV�RI�VSDWLDO�DQG�WHPSRUDO�SRVVLELOLWLHV�WR�
LQFRUSRUDWH�VPDUW�DQG�VXVWDLQDEOH�PHWKRGV�DQG�WHFKQRORJLHV�LQ�MRLQW�SROLF\�DQG�GHFLVLRQ�
PDNLQJ�SURFHVVHV���
$V�IROORZV�IURP�WKH�06)��RQH�RI�WKH�FRQGLWLRQV�IRU�D�ZLQGRZ�RI�RSSRUWXQLW\�LV�WKH�H[LVWHQFH�RI�
D�YLDEOH�VROXWLRQ��ZKLFK�LV�NQRZQ�WR�WKH�LQLWLDWRU�RI�WKH�SROLF\�FKDQJH��2QH�RI�WKH�UHDVRQV�IRU�
QRW�EHLQJ�RQ�WUDFN�IRU�WKH������DQG������*+*�HPLVVLRQV��HQHUJ\�VDYLQJV�DQG�VKDUH�RI�
UHQHZDEOH�HQHUJ\��PLJKW�EH�WKDW�VWUDWHJLF�ZLQGRZV�RI�RSSRUWXQLWLHV�IRU�WKH�LQWURGXFWLRQ�RI�
VXVWDLQDEOH�DQG�VPDUW�FLW\�VROXWLRQV�DUH�PLVVHG��DQG�WKDW�EXVLQHVV�DV�XVXDO�SUHYDLOV�RIWHQ�LQ�
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SUDFWLFH��*LYHQ�WKH�LQFUHGLEOH�VORZ�SDFH�RI�FKDQJH�UHJDUGLQJ�YLWDO�XUEDQ�REMHFWV�DV�EXLOGLQJV�
DQG�LQIUDVWUXFWXUHV��WKLV�LV�D�PLVVHG�FKDQFH��)RU�WKDW�UHDVRQ��LW�LV�RI�SDUDPRXQW�LPSRUWDQFH�
WKDW�YLDEOH�VROXWLRQV�DUH�NQRZQ�DW�WKH�YHU\�PRPHQW�WKDW�D�ZLQGRZ�RI�RSSRUWXQLW\�DULVHV��DQG�
SUHIHUDEO\�HYHQ�EHIRUH���
$�FRPSUHKHQVLYH�RYHUYLHZ�RI�H[SHFWHG�G\QDPLFV�DQG�DGMXVWPHQWV�DW�REMHFW�OHYHO�LQ�EXLOGLQJ�
VWRFN�DQG�XUEDQ�LQIUDVWUXFWXUHV�UHIOHFWLQJ�VWDNHKROGHU¶V�DJHQGD¶V��FRPELQHG�ZLWK�DQ�RYHUYLHZ�
RI�UHOHYDQW�VPDUW�DQG�VXVWDLQDEOH�VROXWLRQV��DQG�D�JHQHULF�EXVLQHVV�FDVH�DQG�H[SORLWDWLRQ�
PRGHO��ZLOO�SURYLGH�SROLF\�DQG�GHFLVLRQ�PDNHUV�ZLWK�DQ�HYLGHQFH�EDVH�ZKHQ�ZLQGRZV�RI�
RSSRUWXQLW\�DUH�SRSSLQJ�XS�LQ�IXWXUH�����

7 Main changes in the urban fabric identified 
$OWRJHWKHU�FKDQJHV�LQ�GHPRJUDSK\��OLIHVW\OHV��DQG�HFRQRP\��WUDQVODWH�LQWR�FRQWLQXRXV�
GHYHORSPHQW�DQG�DGMXVWPHQW�RI�XUEDQ�PRUSKRORJ\�DQG�XUEDQ�VWUXFWXUHV��RIWHQ�TXLWH�
JUDGXDOO\��6SDWLDO�SODQQLQJ�SXWV�SUHFRQGLWLRQV�WR�WKHVH�GHYHORSPHQWV�DQG�FKDQQHOV�LW��,W�FDQ�
EH�H[SHFWHG�WKDW�WKH�G\QDPLFV�LQ�FLWLHV�DV�GHVFULEHG�LQ�VHFWLRQ����ZLOO�RIIHU�PDQ\�SRVVLELOLWLHV�
IRU�LPSOHPHQWDWLRQ�RI�VPDUW�ORZ�FDUERQ�WHFKQRORJLHV�LQ�FLWLHV��E\�ORFDO�JRYHUQPHQWV��DQG�
VWUDWHJLF�DOOLHV�VXFK�DV�FLWL]HQV��HQHUJ\�VXSSOLHUV�DQG�WUDQVSRUW�QHWZRUN�RSHUDWRUV��DQG�IRU�
HQDEOHUV�VXFK�DV�LQYHVWRUV��3ROLF\�SURFHVVHV�PLJKW�EH�IRU�LQVWDQFH�WKH�LPSOHPHQWDWLRQ�RI�WKH�
PDQGDWRU\�6XVWDLQDEOH�8UEDQ�0RELOLW\�3ODQV��6803¶V��RU�WKH�6WUDWHJLF�(QHUJ\��DQG�&OLPDWH��
$FWLRQ�3ODQV��ZKHUH�ORFDO�JRYHUQPHQWV�FRPPLW�WKHPVHOYHV�WR�LQ�WKH�&RYHQDQW�RI�0D\RUV���
6HFWLRQ���VXPPDULVHV�WKH�XVXDO�DFWRUV�LQ�LQWHJUDWHG�SODQQLQJ�DQG�PDQDJHPHQW�RI�VPDUW�FLW\�
SURMHFWV��,Q�RUGHU�WR�EH�DEOH�WR�GHILQH�WKH�ZLQGRZV�RI�RSSRUWXQLW\�QRZ�DQG�LQ�WKH�IXWXUH�PRUH�
SUHFLVHO\��WKLV�SDSHU�GLVWLQJXLVKHV�WKH�PDLQ�SURFHVVHV�RI�FKDQJH�LQ�WKH�XUEDQ�PRUSKRORJ\�
DQG�XUEDQ�LQIUDVWUXFWXUHV��DQG�LQ�WKHLU�RSHUDWLRQ��ZKLFK�PLJKW�RSHQ�XS�QHZ�SRVVLELOLWLHV�IRU�
LQWURGXFWLRQ�RI�VPDUW�FLW\�VROXWLRQV��7DEOH���LV�D�ILUVW�DWWHPSW�WR�PDNH�DQ�RYHUYLHZ�RI�W\SLFDO�
VPDUW�FLW\�VROXWLRQV�DSSOLHG�LQ�(XURSH��7DEOH���VXPPDULVHV�WKH�PDLQ�SURFHVVHV�RI�FKDQJH�
IURP�D�KROLVWLF�SHUVSHFWLYH��DQG�UHODWHV�WKHVH�WR�VSHFLILF�REMHFWV�LQ�WKH�EXLOW�HQYLURQPHQW�DQG�
SRWHQWLDO�ZLQGRZV�RI�RSSRUWXQLW\��7KHVH�WDEOHV�ZLOO�EH�YDOLGDWHG�DQG�FRPSOHWHG�ODWHU��
�

Objects Typical smart city solutions 
Residential, 
buildings; 

Commercial, 
social, 
educational, 
medical  
buildings; 

Industry 
buildings and 
installations 

Low-, zero- and positive energy construction and refurbishment technologies, installations and appliances, 
e.g. thermal insulation, passive houses, heat recovery from ventilation;
Integration with renewable energy production;
Making buildings more intelligent through sensors, actuators and interoperable ICT, smart meters;
Creating uni- or bi-directional charging infrastructures for electric vehicles as cars and bikes;
Providing collective solutions for energy supply, such as solar plants, geothermal or district heating;
Make operation and use of the building smarter, e.g. through sensorised smart lighting;
Using clean mobility and logistics solutions to provide transport, e.g. electric vehicles, smart parking, clean
³ODVW�PLOH´�LQ�ORJLVWLFV�� 
Applying principles or smart (re)design, integrated planning and implementation at district level, e.g. based
on holistic energy and transport designs which have been co-designed with stakeholders;
Smart process technology in industry, e.g. allowing re-use of excess heat and by-products as hydro

Infrastructures Enable smart operation and use of the infrastructures with sensors and actuators, other urban data and 
ICT, i.e. intelligent transport systems; 
Make thermal and electric grids smart(er) so they can respond real-time; 
Enable exchanges, conversion and co-production of energy, e.g. with data centres, or using combined 
heat power (CHP); 
Adding sensors and actuators to the physical infrastructures;  
Organise interoperability between physical infrastructures and buildings through protocols, standards, e.g. 
Internet of Things, Internet of Everything; 
Organise smart operations, smart (re)design and improved/novel services to citizens through urban 
platforms 

Table 2: Typical smart city solutions applied to urban morphology and urban infrastructures 

�
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$W�WKLV�VWDJH�RI�WKH�UHVHDUFK��VSHFLILF�ZLQGRZV�RI�RSSRUWXQLW\�DUH�QRW�\HW�OLQNHG�WR�VSHFLILF�
VPDUW�FLW\�VROXWLRQV��DSSURSULDWH�IRU�WKDW�VLWXDWLRQ��7KHVH�OLQNDJHV�ZLOO�EH�PDGH�H[SOLFLW�ODWHU��
�

Change processes Objects Potential windows of opportunity if decisions are taken on:  
Construction: large scale development of new objects on greenfields or comparable tabula rasa, e.g. obsolete harbour areas, 
or large scale demolition and substitution by similar object(s) with similar function at district level 
Development or 
substitution of housing 
and social, educational 
and medical facilities 
 
Development or 
substitution of offices 
and business parks 
 
Development or 
substitution of industrial 
buildings 

Residential 
buildings; 
 
Commercial, 
social, 
educational, 
medical   
buildings; 
 
Industry 
buildings 
including 
installations 

Densities, land use, form, mobility and logistics; 
Design of buildings (i.e. building envelope, use of materials, construction 
technologies, design of installations and choice for appliances, energy 
performance of the building, (re-)use of resources and circularity) 
Design of energy supply for electricity, heating and cooling to buildings and district 
(individual and/or collective systems, central or decentral solutions, exchange of 
energy between buildings and electric vehicles, use of excess heat and cold, 
recovery of heat and electricity) 
Design of provision of other utilities to buildings and districts ((hot)water, sewage 
and waste  treatment and collection, ICT connectivity), process technology  
Business cases; use and operation, contracting future maintenance and 
management, facilities and asset management 

Construction of new 
roads; new (light)rail; 
new utilities such as 
sewage; new energy 
networks and 
distributions grids; ICT 
connectivity 

Infrastructures 
for transport, 
energy supply 
and distribution, 
utilities, ICT  
 

Selection of design and construction technologies;  
Standards regarding (re-)use and circularity of  resources, e.g. waste treatment; 
Desired level of energy performance, i.e. of lighting, of equipment and installations 
Operation of the infrastructures and business cases 
Desired level of intelligence in infrastructure 
Integration of infrastructures through ICT 

Upgrading, updating and periodical maintenance:  
original objects adjusted and upgraded to meet new needs and  standards 

Refurbishment, 
upgrading and 
adjustment of existing 
buildings and their 
installations (thermal 
insulation, , different 
degrees: can be minor 
or major adjustments 
 

Residential,  
commercial, 
social, 
educational, 
medical 
buildings 

25-30 year deep refurbishment cycles and updating to current living standards 
Proposed changes to building envelope, i.e. thermal insulation 
Renovation, replacement and upgrading of installations and appliances to up-to-
date technical and legal standards, i.e. energy saving solar boilers or smart meters 
and sensors, or new EPBD 
Improvement of energy efficiency of building and district, e.g. through recovery or 
exchange of heat 
Extensions of the building 
Transformation into other, more profitable or useful functions, e.g. redundant office 
space to housing 

Renovation, upgrading 
and adjustment of 
networks and utilities; 
also major and minor 
adjustments  

Infrastructures 
for transport, 
energy supply 
and distribution, 
utilities, ICT  

Improvement and rationalisation of management by adding sensors and actuators 
to the infrastructure; 
Improving the performance and robustness of infrastructures, e.g. upgrading 
district heating networks to multi-commodity grids 
Development of new services and business opportunities on urban platforms 
connecting and integrating information on infrastructures and buildings; 

Demolition, out phasing and possibly replacement of redundant buildings and infrastructures after the end of their life-
cycle, often substitution by newly constructed object(s), probably with another function,  
Stepwise, small-scale 
replacement and 
redevelopment of 
buildings in the urban 
fabric 

Residential,  
commercial, 
social, 
educational, 
medical 
buildings 

Legal requirements and fulfilment of policy obligations, aiming to improve 
liveability, sustainability, health, comfort, or affordability for residents 
Problems in use and operation of the building due to outdated installations and 
appliances, e.g. sick building syndrome 
Building(s) no longer in demand, changed preferences or needs of customers 
Economic and financial reasons, profitability of substitution and redevelopment    

Phasing out and 
replacement of existing 
infrastructures,  

Infrastructures 
for transport, 
energy supply 
and distribution, 
utilities, ICT  
 

Legal changes, e.g. motivated by sustainability, safety or affordability reasons, 
which induce exploration of alternatives, e.g. for instance substitution of natural gas 
networks by all-electric or going off-grid by decentral energy supply 
Economic and financial reasons, profitability of substitution and redevelopment  
Changes in procurement and licenses to operate 
Infrastructures no longer  in demand, e.g. due to new technologies or lifestyles, 
e.g. promotion of walking and cycling, or public car sharing replacing own car 

Table 3: Overview of main changes in urban fabric in relation to windows-of-opportunity 
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8 Relevant actors 
1HDUO\�DOO�VPDUW�FLW\�SURMHFWV�DUH�IRXQGHG�XSRQ�FROODERUDWLRQ�LQ�WKH�WULSOH�RU�TXDGUXSOH�KHOL[�RI�
ORFDO�DGPLQLVWUDWLRQV��NQRZOHGJH�LQVWLWXWHV��LQGXVWU\�DQG�FLWL]HQV��7KLV�PHDQV�LQYROYHPHQW�RI�
UHOHYDQW�VWDNHKROGHUV�DQG�JRYHUQDQFH�SOD\�D�GRPLQDQW�UROH�LQ�WKH�VXFFHVVIXO�LPSOHPHQWDWLRQ�
RI�DQ\�VPDUW�FLW\�SURMHFW��7KH�FRPSOH[LW\�RI�PRVW�VPDUW�FLW\�SURMHFWV�PHDQV�WKDW�PDQ\�
VWDNHKROGHUV�QHHG�WR�EH�LQYROYHG��DQG�WKH�IDFW�WKDW�PDQ\�LQWHUGHSHQGHQFLHV�H[LVW�EHWZHHQ�
WKHVH�VWDNHKROGHUV��LPSOLHV�WKDW�D�ODUJH�YDULHW\�RI�LQWHUHVWV�KDYH�WR�EH�DOLJQHG��1LMPDQ��
�������)LJXUH���GHSLFWV�D�QRQ�H[KDXVWLYH�RYHUYLHZ�RI�FRPPRQ�VWDNHKROGHUV���

�

Figure 1: Overview of stakeholders in planning and implementation of smart city solutions   
Source: Borsboom-van Beurden et al. (forthcoming, 2018) 

9 Contours of a methodology 
7KH�NH\�REMHFWLYH�RI�WKLV�UHVHDUFK�LV�WR�GHYHORS�D�PHWKRGRORJ\�IRU�LGHQWLI\LQJ�WKH�ZLQGRZV�RI�
RSSRUWXQLW\�LQ�GLVWULFWV�DQG�FLWLHV�IRU�WKH�PRVW�FRPPRQ�VPDUW�FLW\�VROXWLRQV�RQ�D�V\VWHPLF�DQG�
ORQJ�WHUP�EDVLV��LQFOXVLYH�ILQDQFLDO�DVSHFWV��ZKLFK�GHOLYHU�EHVW�YDOXH�IRU�PRQH\�DQG�FDQ�EH�
HDVLO\�FRXSOHG�WR�LQYHVWPHQWV�WKDW�DUH�SODQQHG�DQ\ZD\��6XFK�D�V\VWHPLF�VFDQ�GXULQJ�YHU\�
HDUO\��H[SORUDWLYH�SKDVHV�RI�SROLF\�DQG�GHFLVLRQ�PDNLQJ��ZLOO�HQDEOH�ORFDO�JRYHUQPHQWV��WKHLU�
VWUDWHJLF�DOOLHV�DQG�WKHLU�HQDEOHUV��WR�EHWWHU�H[SORLW�VSHFLILF�G\QDPLFV�DQG�GHYHORSPHQWV�DV�
YHKLFOHV�IRU�EULQJLQJ�DERXW�DQ�XUEDQ�WUDQVLWLRQ�WRZDUGV�VPDUW�DQG�VXVWDLQDEOH�FLWLHV��7KH�
SURSRVHG�PHWKRGRORJ\�FRPELQHV�HOHPHQWV�GHULYHG�IURP�IRXU�PHWKRGV���

x� Geo-ICT and geodesign��FHQWUDO�WR�WKH�SURSRVHG�PHWKRGRORJ\�DUH�VSDWLDO�GDWD�
UHSUHVHQWLQJ�WKH�EXLOGLQJ�VWRFN�DQG�XUEDQ�LQIUDVWUXFWXUHV��:LWK�JHR�,&7�SRVVLEOH�
ZLQGRZV�RI�RSSRUWXQLW\�LQ�IXWXUH�DUH�PDGH�VSDWLDOO\�H[SOLFLW��IRU�LQVWDQFH�E\�FUHDWLQJ�
PDSV�RI�KRWVSRWV��,Q�DGGLWLRQ��FXUUHQW�UHSUHVHQWDWLRQ��FROODERUDWLRQ�DQG�YLVXDOL]DWLRQ�
IHDWXUHV�RI�*HR�,&7�FDQ�VXSSRUW�WUDQVLWLRQ�PDQDJHPHQW�E\�SURYLGLQJ�GHWDLOHG�
LQIRUPDWLRQ�RQ�EXLOGLQJV�DQG�LQIUDVWUXFWXUHV��E\�VKRZLQJ�LQWHUHVWV�DQG�SRVLWLRQV�RI�
GLIIHUHQW�DFWRUV�DQG�RZQHUV��DQG�E\�VKRZLQJ�WKH�SRVVLEOH�LPSDFW�RI�VSHFLILF�VROXWLRQV��
*HRGHVLJQ��³an iterative design and planning method whereby an emerging solution
is influenced by (scientific) geospatial knowledge�«�integrates the exploration of
ideas with direct evaluation in the same moment, generating an advanced design 
solution´ �/HH�HW�DO��������, ZLOO�EH�XVHG�DV�D�PHWKRG�GXULQJ�VWDNHKROGHU�ZRUNVKRSV�
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x� Transition management:�WKLV�JRYHUQDQFH�DSSURDFK�LV�LQFUHDVLQJO\�DSSOLHG�LQ�FLWLHV�
DQG�DLPV�DW�³1) Bringing together frontrunners from policy, science, business, and 
society to develop shared understandings of complex transition challenges; 2) 
developing collective transition visions and strategies; and 3) experimentally 
implementing strategic social innovations´ �:LWWPD\HU�DQG�/RRUEDFK���������(OHPHQWV�
IURP�WKH�WUDQVLWLRQ�IUDPHZRUN�ZLOO�EH�ERUURZHG�DQG�XVHG�LQ�DQ�DGMXVWHG�IRUP�WR�FUHDWH�
D�MRLQW�DSSUHFLDWLRQ�DQG�XQGHUVWDQGLQJ�RI�XUEDQ�FKDOOHQJHV��DQG�WR�GHYHORS�D�MRLQW�
VWUDWHJ\�KRZ�WR�DGGUHVV�WKHVH�FKDOOHQJHV����

x� Impact assessment:�VWDQGDUG�PHWKRGV�DQG�SURWRFROV�IRU�LPSDFW�DVVHVVPHQW��IRU�
H[DPSOH�IURP�6RFLHWDO�&RVW�%HQHILW�$QDO\VLV��ZLOO�EH�DSSOLHG�WR�DQDO\VH�QRW�RQO\�WKH�
VSDWLDO�LPSDFW�RI�H[SHFWHG�G\QDPLFV�RQ�EXLOGLQJ�VWRFN�DQG�LQIUDVWUXFWXUHV��EXW�DOVR�
WKH�LPSDFW�RI�VPDUW�FLW\�VROXWLRQV�DW�*+*�HPLVVLRQ��VKDUH�RI�UHQHZDEOH�HQHUJ\��
HQHUJ\�VDYLQJV��UHGXFHG�XVH�RI�IRVVLO�IXHOV�DQG�SRWHQWLDO�FR�EHQHILWV���

x� Value chains��VWDQGDUGV�PHWKRGV�IRU�YDOXH�FDSWXULQJ�ZLOO�EH�DSSOLHG�IRU�GUDIWLQJ�
EXVLQHVV�FDVHV�DQG�YDOXH�SURSRVLWLRQV�DW�GLVWULFW�OHYHO�IRU�WHFKQLFDOO\�IHDVLEOH�VPDUW�
FLW\�VROXWLRQV��6HH�IRU�LQVWDQFH�%URXZHU��������IRU�PHWKRGV�WR�DVVHVV�WKH�ILQDQFLDO�
DVSHFWV�RI�IXWXUH�UHVLOLHQW�DQG�VXVWDLQDEOH�XUEDQ�GHYHORSPHQW���

7KH�PHWKRGRORJ\�ZLOO�HYHQWXDOO\�VXSSRUW�WKH�IROORZLQJ�VWDJHV���

�
Figure 2: Proposed methodology for a systemic, city-wide scan of  

windows of opportunities for smart city solutions 

�
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1RW�DOO�VWDNHKROGHUV�LQFOXGHG�LQ�)LJXUH���ZLOO�EH�HQG�XVHUV�RI�WKH�HQYLVDJHG�V\VWHPLF��
FLW\ZLGH�VFDQ��1HYHUWKHOHVV��LW�LV�SRVVLEOH�WR�LGHQWLI\�VRPH�NH\�DFWRUV�DV�SRWHQWLDO�HQG�XVHUV���

x� 7KRVH�ZKR�KDYH�VSHFLILF�UHVSRQVLELOLWLHV�LQ�WKH�EXLOW�HQYLURQPHQW�DV�municipalities 
and regional authorities, rHVSRQVLEOH�IRU�SXEOLF�JRRGV�DV�DFFHVVLELOLW\��DQG�
HQYLURQPHQWDO�DQG�VSDWLDO�TXDOLW\��7KH\�JLYH�SHUPLVVLRQ�IRU�FKDQJHV�WR�EXLOGLQJV�DQG�
LQIUDVWUXFWXUHV��0XQLFLSDOLW\�RZQHG�KRXVLQJ�DVVRFLDWLRQV�DOVR�EHORQJ�WR�WKLV�FDWHJRU\��

x� 6WDNHKROGHUV�WKDW�DUH�UHVSRQVLEOH�IRU�operation, management and maintenance of 
urban buildings and infrastructures��VXFK�DV�ORFDO�HQHUJ\�SURGXFHUV��WUDQVSRUW�
RSHUDWRUV��QRQ�PXQLFLSDO�URDG�DXWKRULWLHV��DQG�XWLOLW\�SURYLGHUV��7KHVH�VWDNHKROGHUV�
PLJKW�EH�SXEOLF�RU�SULYDWH��DV�SURYLVLRQ�RI�EDVLF�QHHGV�DV�ZDWHU�DQG�HOHFWULFLW\�WR�
LQKDELWDQWV�DQG�ORFDO�EXVLQHVVHV�LV�RUJDQLVHG�YHU\�GLIIHUHQWO\�SHU�FRXQWU\��

x� Owners of land, buildings and urban infrastructures��1RW�RQO\�FDQ�WKH\�LQLWLDWH�
SODQQLQJ�DQG�LPSOHPHQWDWLRQ�RI�VPDUW�FLW\�VROXWLRQV�WKHPVHOYHV��WKH\�KDYH�WR�DJUHH�
RQ�WKH�SODQV�ZKHQ�SURSRVHG�E\�RWKHUV��DQG�SRVVLEO\�VKDUH�WKH�ILQDQFLDO�EXUGHQ�RI�
LPSOHPHQWDWLRQ��7KLV�FDWHJRU\�LV�YHU\�KHWHURJHQHRXV��GHSHQGLQJ�XSRQ�SODQQLQJ�
V\VWHP�DQG�FXOWXUH��DQG�FDQ�UDQJH�IURP�SHQVLRQ�IXQGV�RZQLQJ�UHQWDO�KRXVLQJ�WR�
KRXVLQJ�FRRSHUDWLYHV�DQG�IDUPHUV�VWLOO�RZQLQJ�SORWV�RI�ODQG�LQ�WKH�FLW\��5HVLGHQWLDO�
RZQHU�RFFXSLHUV�FDQ�EH�D�GLIILFXOW�FDWHJRU\�WR�FRQYLQFH�LI�WKH�SODQ�GRHV�QRW�ILW�WKHLU�
RZQ�LQWHUHVWV�DQG�DPELWLRQV��RU�MXVW�GRHV�QRW�VXLW�WKHLU�WLPHOLQH����

x� Users of the built environment��ZKR�FRPH�LQ�PDQ\�IRUPV��PDNLQJ�WKH�³FLWL]HQV´�D�
GLIILFXOW�JURXS�WR�GHILQH��WHQDQWV��ZKR�RIWHQ�DUH�UHTXLUHG�E\�ODZ�WR�DSSURYH�RI�SODQV��
ORFDO�EXVLQHVVHV�DQG�WKHLU�VWDII��FRPPXWHUV��YLVLWRUV�DQG�WRXULVWV��

x� 7KRVH�ZKR�KDYH�HQVXUHG�financing��VXFK�DV�LQYHVWRUV��EDQNV�ZKR�JDYH�ORDQV��SULYDWH�
HTXLW\��DQG�ZDQW�WR�VHFXUH�WKH�SURILWDELOLW\�RI�WKHLU�FXUUHQW�DQG�IXWXUH�LQYHVWPHQWV���

10 Conclusions and next steps 
7UDQVLWLRQV�WR�ORZ�FDUERQ�FLWLHV�DUH�KDPSHUHG�DQG�GHOD\HG�E\�FRVWV��XQFHUWDLQWLHV�DQG�ULVNV��
VXQNHQ�FRVWV��SDWK�GHSHQGHQFLHV�DQG�OHJDFLHV��DQG�QRQ�DOLJQHG�VWDNHKROGHUV��7KH�
SRVVLELOLWLHV�WR�VPDUWLI\�FLWLHV�E\�PDNLQJ�LQYHVWPHQWV�LQ�D�GLIIHUHQW�ZD\�WKURXJK�DOLJQPHQW�ZLWK�
SODQQHG�DQG�XSFRPLQJ�DGMXVWPHQWV�DQG�LQWHUYHQWLRQV�LV�HQRUPRXV��7KLV�SDSHU�SURSRVHV�D�
JHRGHVLJQ�EDVHG�PHWKRGRORJ\��ZKLFK�VFDQV�WKH�SRVVLELOLWLHV�IRU�GHSOR\PHQW�RI�VPDUW�FLW\�
VROXWLRQV�DW�D�YHU\�HDUO\�VWDJH��7KLV�KHOSV�WR�WDNH�EHWWHU�GHFLVLRQV�IDU�LQ�DGYDQFH��)XUWKHU�
GHYHORSPHQW�RI�WKH�PHWKRGRORJ\�ZLOO�WDNH�SODFH�ZLWK�WKH�IROORZLQJ�VWHSV���

��� 'HVN�UHVHDUFK�RQ�H[SHFWHG�G\QDPLFV�DQG�DGMXVWPHQWV�WR�WKH�XUEDQ�IDEULF�GXULQJ�WKH�
OLIHF\FOH�RI�LWV�SK\VLFDO�REMHFWV�LQ�WKH�FDVH�VWXG\�DUHDV���

��� ,QWHUYLHZV�ZLWK�WKH�DLP�RI�FROOHFWLQJ�PRUH�LQIRUPDWLRQ�RQ�KRZ�DUH�GHFLVLRQ�PDNLQJ�LV�
SUHSDUHG�LQ�GLIIHUHQW�FKDQJH�SURFHVVHV�E\�ORFDO�JRYHUQPHQWV�DQG�WKHLU�VWUDWHJLF�
DOOLHV��LQ�SDUWLFXODU�GXULQJ�YHU\�HDUO\�SKDVHV��,Q�DGGLWLRQ��LQWHUYLHZHHV�ZLOO�EH�DVNHG�WR�
UHIOHFW�RQ�WKH�GHVLJQ�RI�WKH�PHWKRGRORJ\�DQG�SRWHQWLDO�HQG�XVHUV��7KLV�LQSXW�ZLOO�EH�
XVHG�WR�H[WHQG�:HJHQHU¶V�WDEOH�ZLWK�EXLOGLQJV�DQG�LQIUDVWUXFWXUHV�UHOHYDQW�IRU�VPDUW�
FLW\�VROXWLRQV�DQG�WR�DGMXVW�WKH�SURSRVHG�PHWKRGRORJ\���

��� 6HOHFWLRQ�RI�WKUHH�WR�IRXU�FDVHV�DFURVV�(XURSH��UHSUHVHQWLQJ�GLIIHUHQW�JHRJUDSKLHV��
SODQQLQJ�FXOWXUHV��FLW\�VL]HV��JRYHUQDQFH�PRGHOV��DQG�ORFDO�FKDOOHQJHV��

��� :RUNLQJ�RXW�WKH�PHWKRGRORJ\�DV�GHSLFWHG�LQ�)LJXUH���IRU�HYHU\�FDVH���
��� 7HVWLQJ�RI�WKH�PHWKRGRORJ\�LQ�ZRUNVKRSV�ZLWK�VWDNHKROGHUV�LQ�WKH�FDVH�VWXG\�DUHDV��
��� (YDOXDWLRQ�RI�WKH�RXWFRPHV�WRJHWKHU�ZLWK�ORFDO�JRYHUQPHQWV�DQG�NH\�VWDNHKROGHUV�

DQG�UHILQHPHQW�RI�WKH�PHWKRGRORJ\���
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Planning issues of wind farms siting in Russian Federation 

Dmitry BOYKO, GeoClever, Russia 
Valeriya PATUEVA, GeoClever, Russia 

1. Introduction

Russia as a country with the largest territory in the world and one of the longest coastlines 
has enough suitable locations for siting onshore, nearshore and off-shore wind farms. Wind 
SRZHU�SRWHQWLDO�RI�5XVVLD�LV�HVWLPDWHG�DW���¶����7:�K�\HDU [1]. Although these opportunities 
do exist, the Russian Federation is strongly bound to fossil fuels both in the internal 
economic development and in import-export balances. 
Despite huge wind resources and governmental support, national plans for wind energy are 
modest. Based on the National Energy Strategy of Russia till 2035 and current trends, the 
International Renewable Energy Agency (IRENA) [2] predicts up to 5% of total energy 
demand to be covered by renewable sources, the installed capacity of solar power plants by 
2030 ± to be only 2.7 GW, and wind power stations ± 5 GW. For comparison, US 
government reports estimate wind power to contribute up to 20% of national electricity supply 
by 2030 [3]��:LQG(XURSH¶V� &HQWUDO� 6FHQDULR� DVVXPHV� WR� JHW� D� ���� VKDUH� RI� (8¶V� SRZHU�
demand from wind power [4]. 
At the same time, the Russian Federation is considered to be one of the world¶V leaders in 
carbon dioxide emission with 5% share in 2014 [5]. Even so, Paris agreements, calling for 
25% to 30% emission reductions below 1990 levels by 2030, were not ratified by Russia [6]. 
This article discusses the constraints on the way to provide betWHU�FRQGLWLRQV�IRU�ZLQG�IDUPV¶�
construction, looking for necessary improvements in Russian national policy, planning 
system and land use operational mechanism.  

2. National context

2.1  Wind resources 

Starkov et al. (2000) developed Russian Wind Atlas, where wind energy resources are 
studied. 
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Figure 1 : 5XVVLD¶V�ZLQG�UHVRXUFH�PDS (source: Russian Wind Atlas) 

The areas of greatest wind resource are the regions where the population density is less 
than 1 person per km2 [7] The coastal areas of the Pacific and Arctic Oceans, the vast 
steppes and the mountains are the areas of highest potential. Recent estimates suggest that 
the European part of Russia has a gross wind energy resource of 29 600 TWh/yr (37%) and 
the Siberian and Far East part, 50 400 TWh/yr (63%). The technical resource for each is 
reported to be 2¶308 and 3¶910 TWh/yr, respectively. 
It has been suggested that large-scale wind energy systems might be applied in areas where 
the resource is particularly favourable and there is an existing power infrastructure and major 
industrial consumers. These would include various locations in Siberia and the Far East (east 
of Sakhalin Island, the extreme south of Kamchatka, the Chukotka Peninsula in the Magadan 
region, Vladivostok), the steppes along the Volga river, the northern Caucasus steppes and 
mountains and the Kola Peninsula. Additionally, offshore wind parks could be considered in 
some of these areas, especially in the Magadan region and in the Kola Peninsula where 
existing hydropower stations could be used to compensate for the intermittent wind power. 
The Russian Association of Wind Industry (RAWI) has stated that as at March 2010, 
4¶134 MW of wind capacity sites had been identified. 
Breyer et al. [8] created a computer model, which considers the energy costs of various 
types of renewable sources, and marked the optimal kind of renewable source according to 
its regional potential. This strategic choice was offered for a long-term path to a completely 
renewable energy power supply. 
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Figure 2 : Russian renewable energy potential (source: Bogdanov, D., Breyer, C. [9]) 

2.2  Current power production 

The total power capacity in Russia currently equals 239.8 GW, while wind power annually 
produces 96.71 MW, which is less than 0.05%. The Unified Energy System of Russia 
includes 748 power plants with a capacity of over 5 MW and generates about one trillion kWh 
of electricity per annum. 

Table 1 : Power output and consumption in Russia (2017) (source: System operator of the Unified 
energy system http://so-ups.ru/) 

ʋ Parameter millions kW h % 
1 Output 1053861,5 100,00% 
a - thermal power

plants 611341,5 58,01% 

b - hydroelectric power
stations 178901,6 16,98% 

c - nuclear power plants 202642,4 19,23% 
d - others 60976 5,79% 
2 Consumption 1039879,9 98,67% 

Energy deficit regions are mostly located in the southern part of Russia (deep in the Eurasia 
continent), what makes land-based wind farm more relevant (see Fig. 3). 
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Figure 3 : Map of power production divided by power consumption (per cent) for each region in Russia 
(2017). Green regions are «power donors», red regions are «power recipients». (source: made 

by author) 

Wind power stations and projects of planned wind farm construction are distributed unevenly 
(see Fig. 4). 
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Figure 4 : Map of wind energy projects in Russia. Yellow ± wind monitoring stage, Green ± design 
stage, Blue ± exploitation stage. (source: Russian Association of Wind Industry, RAWI  

https://rawi.ru/ru/map18/) 

According to the RAWI data, there are 8 existing wind farms in Russia. 

Table 2 : Wind power stations in Russia (source: Russian Association of Wind Industry, RAWI) 

ʋ Name of the wind farm Region Installed 
capacity, MW 

Year of 
completion 

1 Ulyanovsk wind farm Ulyanovsk region 35 2018 
2 Tyupkildy wind farm Republic of Bashkiria 1,65 2001 
3 Presnovodnenskaya wind 

farm 
Republic of Crimea 7,39 2006 

4 East Crimean wind farm Republic of Crimea 2,81 2009 
5 Sudak wind farm Republic of Crimea 3,76 2001 
6 Sakskaya wind farm Republic of Crimea 20,82 1998 
7 Donuzlav wind farm Republic of Crimea 6,78 1992 
8 Tarkhankut wind farm Republic of Crimea 18,5 2001 

Total installed capacity of wind farms in the Republic of Crimea is about 64 MW, but all of 
them were commissioned before 2014, when the Russian Federation began to consider 
Crimea to be a part of its territory.  
The energy infrastructure of isolated regions is based on a stand-DORQH�SRZHU�VXSSO\� �³RII-
JULG´�� PDLQO\� FRQVLVWLQJ� RI� GLHVHO� SRZHU� SODQWV� ZLWK� RQH� RU� PRUH� GLHVHO� JHQHUDWRUV�� 7KH�
number of diesel generators in these isolated areas is about 900; diesel power plants 
produce about 2.5 billion kWh, which equals the consumption of approximately 1 million tons 
of diesel fuel per year (to substitute diesel power completely with wind power would require a 
wind capacity of 1000-2000 MW plus storage, depending on the specific sites.) There are 
cross-subsidization in these regions and procedures how to cover the difference between the 
real generation costs (up to 2.5 $/kWh) and the actual rate for the customers (3-4 cent/kWh) 
have not been worked out yet [Elistratov et al., 7]. 

Table 3 : List of stand-alone wind-diesel hybrid energy systems in Russia (source: Elistratov et al.) 

Location Wind Diesel 
The Bering Island 
(Kamchatka) 

550 kW (2 Vergnet GEV-C 
with unit capacity of 275 kW) 

1168 kW 

The Ust-Kamchatsk village 
(Kamchatka) 

first stage: 1 Vergnet GEV-C 
(capacity of 275 kW in the 
version for cold climates); 
second stage: 3 wind 
turbines Komai KWT 300 
(unit capacity of 300 kW) 

8 MW 

The Novikovo village 
(Sakhalin region) 

450 kW (2 turbine with unit 
capacity of 225 kW) 

N/a 

The Republic of Tatarstan Ghrepower FD 12-30/11 (30 
kW) 

N/a 
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The Amderma village 
(Nenets Autonomous Okrug) 

200 kW (4 arctic version 
turbines Ghrepower-50 with 
unit capacity of 50 kW) 

800 kW 

2.3  Legislation 

Russian government made first steps to support the development of wind and renewable 
energy, codiILHG�LQ�WKH�DPHQGPHQWV�RI�����������LQ�WKH�)HGHUDO�/DZ�RI������������ʋ���-FZ 
³2Q�(OHFWULF�3RZHU� ,QGXVWU\´�� ��%DVHG�RQ� WKDW� /DZ�� WKH�1RQ-SURILW�3DUWQHUVKLS� ³&RXQFLO� IRU�
Organizing Efficient System of Trading at Wholesale and Retail Electricity and Capacity 
0DUNHW´� �³13�0DUNHW�&RXQFLO´��ZDV�HVWDEOLVKHG��7KLV�RUJDQL]DWLRQ��RQ�D�PHPEHUVKLS�EDVLV��
brings together electricity sellers and buyers that are wholesale market entities (including 
renewable energy and wind power) taking part in the circulation of electric power on the 
wholesale market. It also pairs up companies operating the commercial as well as 
technological infrastructure of the wholesale market and other companies of the electric 
power industry. 
7KH�*RYHUQPHQW�'HFUHH�RI������������1U������³2Q�WKH�PHFhanism of promoting the use of 
UHQHZDEOH�HQHUJLHV�LQ�WKH�ZKROHVDOH�HOHFWULFLW\�PDUNHW�DQG�SRZHU´�ZDV�DSSURYHG�DV�DQRWKHU�
important step: A requirement for mechanisms was introduced to work with renewable 
energy projects in the wholesale electricity market, including regulations to develop 
renewable energy until 2020. 
The development of renewable energy in the retail market of Russia is carried out in 
accordance with the programs of the energy efficiency in these regions, and the local 
authorities are taking RYHU� WKH� UROH�RI� WKH� ³13�0DUNHW�&RXQFLO´��H�J��E\�RUJDQL]LQJ� WHQGHUV��
The main documents in the retail market are the Government Resolution of 04.05.2012 Nr. 
�����HG��RQ�������������³7KH�UXOHV�RI�IXQFWLRQLQJ�RI�UHWDLO�HOHFWULFLW\�PDUNHWV´�DQG�WKH�)HGHUDO�
/DZ�RI������������1U������³7KH�LPSURYHPHQWV�RQ�HQHUJ\�VDYLQJ�DQG�HQHUJ\�HIILFLHQF\�LQ�WKH�
UHWDLO�PDUNHW´��HQHUJ\�VHUYLFH�FRQWUDFWV���,Q�DGGLWLRQ��WKHUH�DUH�ORFDO�HQHUJ\�HIILFLHQF\�ODZV�LQ�
some isolated regions. 

2.4  Support from the government 

Wind energy like other renewable energy sources is legislatively supported in Russia since 
the May of 2013. The goal of support is not a replacement of traditional generation (based on 
natural gas, oil, coal, etc.) with renewable sources, but the development of new power 
generation technologies. The support is provided both in the wholesale and retail energy 
markets. 
Legislative support of renewable energy sources includes following privileges: 
- power produced by wind farms over 25 MW is totally purchased during 15 years at a fixed
price plus 12% profit for investor;
- the fixed price takes into account fluctuations in the exchange rate, the actual value of the
project's capital expenditures, other parameters.
$FFRUGLQJ�WR�WKH�*RYHUQPHQW�'HFUHH�ʋ����������*:�RI� LQVWDlled capacity will be installed
by 2024 ± 4.5 GW in 2030.

Table 4 : Installed capacity of the wind farms to be supported according to the current program for 
each year �VRXUFH��WKH�*RYHUQPHQW�'HFUHH�ʋ���� 

Year 2017 2018 2019 2020 2021 2022 2023 2024 

Capacity, 
MW 200 400 500 500 500 500 500 150 

Main conditions for obtaining the support are: 
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- the maximum of capital expenditures (CAPEX) for wind power projects is determined (for
H[DPSOH��LQ������LW�ZDV����¶����URXEOHV�IRU���N:�� 
- localization principle - wind farms built in Russia should use equipment and services,
produced in Russia. If a wind farm is commissioned after 2019, then localization rate has to
be 65% or more.
Energy projects based on renewable energy sources are being held for a contract for the
supply of capacity (CSC) as a legal form of the support mechanism. The selection of wind
farm projects is held every year for the upcoming 4 years. The CAPEX is the main criterion:
the smaller the CAPEX is, the more likely to win.

Table 5 : Wind power projects selected for the wind energy supply since 2013 till 2016 (source: 
https://www.atsenergo.ru/vie/proresults) 

ʋ Year of 
the 

selection 

Name of the wind 
farm  

Region Installed 
capacity, 

MW 

Date of completion (plan) Date of 
completion 

(fact) 
1 2013 Aksaray wind 

farm, Funtovo 
wind farm,  

Astrakhan 
Region 

15 + 15 
=30 

2016, 2017 uncompleted 

2 2013 Airport wind farm, 
Novosergievskaya 
wind farm 

Orenburg 
region 

15 + 15 
= 30 

2017 uncompleted 

3 2013 Karsun, Isheevka, 
Novaya Maina 
wind farms 

Ulyanovsk 
region 

15 x 3 = 
45 

2017 uncompleted 

4 2014 Priyutnenskaya 
wind farm, 1 stage 

Republic 
of 

Kalmykia 

51 01.12.2015 uncompleted 

5 2015 Ulyanovsk wind 
farm 

Ulyanovsk 
region 

35 01.12.2016 01.2018 

6 2016 Pilot wind farms Krasnodar 
region 

20 MW ɯ 
23 = 460 

10 in 12.2019 
13 in 12.2020 

is being 
implemented 

7 2016 Shovgenovskaya 
wind farm 

Republic 
of Adygea 

48 + 70 
+ 32 =

150

01.12.2018 is being 
implemented 

Thus, only one of the 9 wind farms, which should have been completed by today, is really 
built. But even it was built 2 years later. 
Speaking about projects, the implementation period of which is known, but has not yet come, 
in 2017, projects with a total capacity of 1.65 GW were selected, including 924 MW in the 
southern regions. And in 2018, projects with a total capacity of 853 MW were selected, 
including 588 MW in the southern regions. This distribution follows the energetic deficit in 
southern part of Russia, which was described earlier. 

2.5  National planning 

At the same time, Scheme of territorial planning of the Russian Federation at the field of 
power engineering, STP RF PE (national level planning document) plans 15 wind power 
plants to be sited in different regions till 2030 with total installed capacity over 4500 MW. 
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Table 6 : Wind farms planned for construction until 2030 (source: STP RF PE) 

ʋ Region Installed capacity, MW 
1 Kaliningrad region 200 
2 Leningrad region 300 
3 Murmansk region 300 
4 Murmansk region 100 
5 Nizhny Novgorod region 350 
6 Orenburg region 150 
7 Saratov region 1000 
8 Astrakhan region 100 
9 Republic of Kalmykiya 150 

10 Krasnodar region 1000 
11 Republic of Adygeiya 195 
12 Republic of Adygeiya 102 
13 Republic of Adygeiya 144 
14 Karachay-Cherkess Republic 300 
15 Omsk region 110 

Total 4501 

The most ambitious wind power projects (1 GW each) are planned in Saratov region and in 
Krasnodar region. As it was shown earlier, Krasnodar is the second most energy deficit 
region in Russia after Moscow, so the decision seems reasonable. But Saratov is the biggest 
energy donor in the country, which generates three times more then uses for internal needs. 
It makes the distribution of future wind farms questionable. 

3. Challenges and constraints of wind power development

Most common constraints of wind power projects discussed by researchers in different 
countries are: 
- environmental impact;
- territorial requirements:
- amount of land;
- configuration of parcels;
- landscape conditions;
- temporary and permanent land uses;
- distance to residential zones;
- complications for agriculture;
- volatile power supply by wind farms and the necessity of storage infrastructure;
- social acceptance;
- lack of properly adjusted law.
%DVHG�RQ� VWDNHKROGHUV¶� LQWHUYLHZV�Gsänger and Denisov [10] outline main barriers for the
Russian wind power industry:
- a general lack of investments and investors which is primarily related to an insufficient and
intransparent remuneration scheme and the small market volume but also to the
macroeconomic situation in the country.
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- a significant number of weaknesses in the regulatory framework, including land use issues,
standards etc.
- challenges with grid connection.
,Q�D�VHQVH��DOO�RI�WKH�DERYH�FRQVWUDLQWV�FDQ�EH�FRQQHFWHG�WR�WKH�SODQQLQJ�SURFHVV��WKDW¶V�ZK\�
we will study them more. 

3.1  Environmental impact 

Although wind power is considered to be one of the cheapest renewable energy sources (by 
levelized cost of energy ± LCOE [11]��� LW� GRHVQ¶W� PHDQ� WKDW� HQHUJ\� SURGXFWLRQ� EHFDPH�
completely harmless for the natural environment. To avoid these risks a relevant site-specific 
research should be conducted before siting a wind farm. 
Often this impact is shown through the bird migration processes [12, 13]. :LQG� WXUELQHV¶�
sweep of the blades can reach up to 200 meters, what can potentially be catastrophic for 
ELUGV¶�SRSXODWLRQ��
Wind turbines are also criticised for its noise. Latest studies show that noise level of modern 
wind power plants is usually 35-40 dB(A) [14], what people still find annoying. Prescribed 
minimum sanitation distances from a wind turbine to residential zones and houses can make 
a certain difference for planning practice and controls over the urban sprawl. 

3.2  Territorial requirements 

As wind turbines are most effective in a certain distance one from another, wind farms in total 
need many hectares of land. Land (on average 34 ha/MW of total project area - according to 
Denholm et al., 2009) is needed for permanent and temporary use and the required area 
depends mostly on the number of turbines, their installed power and their configuration in 
space. 
Configuration of wind plant for land use planning purposes was divided by National 
Renewable Energy Laboratory (NREL) [15] into four general categories: Single String, 
Multiple Strings, Parallel Strings, and Clusters. Taking configuration into account NREL 
estimates for US wind farms that 70% of the permanent area is being used for roads. So 
there is a big reserve for the land use optimization while siting wind power turbines, electric 
grid and roads at the local level. 
Wind farm should be sited in a place, where the land cover is as smooth as possible, 
because any roughness brings to decrease of wind speed. That is why strongest winds blow 
over the sea, what usually allows off-shore wind power plants produce more energy from 
HDFK�WXUELQH��$V�ODQG�IRU�ZLQG�IDUP�LV�DOPRVW�DOZD\V�FDQ¶W�EH�SURYLGHG�LQVLGH�Whe inhabitable 
locality, most of appropriate places are related to agricultural land category. Wind farms also 
bring more energy when they are located far enough from wind breaking forests and 
mountains and use natural advantages of the landscape and wind microclimate. 
:KHQ�D�ZLQG�IDUP�LV�FRQVWUXFWHG�LW�WDNHV�QRW�PXFK�WHUULWRU\�WR�XVH��%XW�LW¶V�QHFHVVDU\�WR�KDYH�
roads to do technical maintenance several times a year. Wind turbines one with another are 
connected with power lines that can be put under the ground, but there is still a protection 
zone for each line. These two types of lines create a net of restrictions, which are seen to be 
barriers for use of the agricultural land around the towers. Though some part of the land is 
still free from these restrictions, the effective use of agricultural machines requires open ways 
forward and back to cover all the land. So taking agricultural farm land for wind farms is often 
necessary, but the matter of balance is to organize complementary use of land. 

3.3  Social acceptance 

0DWWHU� RI� VRFLDO� DFFHSWDQFH� RI� ZLQG� IDUPV� VRPHWLPHV� IDOOV� RXW� RI� SODQQHU¶V� VLJKW�� 3HRSOH�
protesting aspect [16, 17] is often being seen as NIMBYism. However, when meeting the 
resistance of the local community in the construction of wind farms, one should look back 
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and consider whose interests are given the highest priority in the implemented policy. Is this 
the private sector or certain community groups? 
Therefore, it is important to try, on the one hand, to engage the community to the 
development of renewable energy, overcoming the widespread misconceptions and 
spreading knowledge, and on the other hand, to critically evaluate concrete projects to find 
out the root causes of social contradictions. 

3.4  Lack of properly adjusted law 

Based on our analysis of Federal laws in the Russian Federation, two main features ignoring 
wind power specificity were found. 
When there is still no design decision where each turbine should be built, wind farms need 
ELJ�SORWV�RI� ODQG�� LV�DOPRVW�DOZD\V�FDQ¶W�EH�SURvided inside the inhabitable locality, most of 
appropriate places are related to agricultural land category and forest land category, where 
any construction is forbidden (Land Use Code). General plan is the necessary step to 
change the category of land, usually to industrial land category. The procedure of change 
empowers regional administrations for agricultural land category and federal government for 
forest land category. 
Construction of wind measuring towers according to the federal law (Urban Planning Code) 
because of their height is considered to be a kind of structure that needs a permit to build. 
$OVR�5XOHV�RI�ODQG�XVH�DQG�EXLOGLQJ��VR�FDOOHG�³3==´��]RQLQJ��VKRXOG�HQYLVDJH�WKDW�WKLV�SHUPLW�
will be asked to allow it. And general plan needs to be a basis for zoning (PZZ) to work 
together or PZZ can be cancelled by court. That is why general plan should reflect future 
ZLQG�PHDVXULQJ�WRZHUV�RU�WKH�EXLOGLQJ�SHUPLW�FDQ¶W�EH�OHJDOO\�SURYLGHG� 
In this sense technical algorithm to be realized in legislative aspect needs to implement into 
JHQHUDO� SODQ� QRW� MXVW� WKH� ZLQG� SRZHU� SODQW�� EXW� DOVR� ZLQG� PHDVXULQJ� WRZHUV�� $V� LW¶V�
impossible to design the wind farm without data about wind resources, general plan needs to 
be changed two times: first to get a proper category of land and a building permit for wind 
measuring tower, and second to get the same for the wind power plant itself. 
Based on the particular qualities of wind power projects, these two points (land use category 
and urban planning decision making) need to be changed at the national level. These legal 
issues can increase the project duration by one year at least, even if there is no controversy 
in local community. 
As it was shown in this chapter most of wind energy challenges can be responded by 
planning system as a part of national legislation and by certain planning technics at the local 
level. 

4. Method

The method used for further analysis is to assess the decision making process in parallel 
ZLWK�IRUPDO�SODQQLQJ�GRFXPHQWV¶�SUHSDUDWLRQ�XVLQJ�GDWD�RQ�WKH�ILUVt functioning wind farm in 
Russia, located in Ulyanovsk. We use contradictions identified earlier in this paper as a 
framework for this study. 

5. Case study: Ulyanovsk Wind Farm

In Krasny Yar village in Ulyanovsk region in January 2018 the first wind farm in Russia was 
put into operation [18]. The 35 MW power plant was built by Finnish company Fortum and 
has 14 Dong Fang wind turbines [19]. 
Now we apply the assessment framework considered above to analyze this case against all 
the contradictions. 

5.1  Environmental impact 
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According to official statements of the Fortum company, the necessary work towards 
reducing the negative impact on the environment was done. 
First, the closest wind turbine to houses is located 900 meters far from them. Besides, new 
models with no mechanical transmission are installed, what makes the vibration and noise 
indistinguishable at a distance of 300 meters. 
Second, the project of the wind farm construction contains sections on the environment 
protection and passed the state expertise and received a positive conclusion. 
Third, since the wind farm is located next to Volga river, where bird migration routes pass by, 
dangerous events for birds can take place. For this reason, each wind turbine is equipped 
with ultrasonic bird repeller to keep them at a distance. 
$V�ZLQG� IDUP� KDV� OHVV� WKHQ� D� \HDU� RI� RSHUDWLRQ�� LW¶V� GLIILFXOW� WR�PDNH� D� FHUWDLQ� FRQFOXVLRQ�
DERXW� LWV� HQYLURQPHQWDO� LPSDFW�� EXW� ɫHUWDLQ� QHFHVVDU\� PHDVXUHV� KDYH� EHHQ� GHILQLWHO\�
undertaken. 

5.2  Territorial requirements 

First part of the Ulyanovsk wind farm, which is in operation now, was planned by the General 
plan of Krasny Yar municipality (located next to Ulyanovsk) (see Fig. 2). According to the 
State register of the real estate, current land area is 59,4 hectares.  

Figure 5 :  Fragment of the general plan showing wind turbines and power lines (source: Federal state 
information system of territorial planning, https://fgistp.economy.gov.ru/) 

Second part of the wind farm is announced to be built with installed capacity 50MW. Future 
GHYHORSPHQW�RI�WKH�ZLQG�IDUP�KDVQ¶W�EHHQ�UHIOHFWHG�LQ�WKH�*HQHUDO�SODQ�\HW��EXW�D�FRXSOH�RI�
land parcels, intended for this purpose, can be found in the same source ± of 16,5 hectares 
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in the northwest, and of 21,5 hectares in the north (see Fig. 3). Wind turbines can be 
recognized as small squares, connected with each other with roads and power lines. 

Figure 6 ± Fragment of the public cadastral map (source: http://pkk5.rosreestr.ru) 

As shown in the figures 2 and 3, the wind turbines are placed along the cluster scheme, 
which uses compact land plots. However, the use of surrounding agricultural land, especially 
soil tillage by machines, becomes impossible due to the presence of wind towers and their 
security zones. It means the actual area taken by wind farm is around 860 hectares in the 
central part and around 480 hectares in the north part. As each wind turbine has installed 
capacity of 2.5 MW, and 26 locations for wind turbines that can be distinguished now, the 
area for production of 1 MW equals 20,6 hectares. In comparison with NREL study and US 
average area of 34 ha/MW, Ulyanovsk wind farm uses land effectively. 

5.3  Social acceptance 

Analysis of the materials of Ulyanovsk media did not provide an opportunity to assert about 
the existence of a social conflict over the construction of the wind farm. However, there have 
been several publications of ornithologists concerned about the possible death of birds and 
journalists on corruption and violations during construction. 
However, it seems that private sector and regional administration interests were drivers for 
this investment project while community interests are not formulated. 

5.4  Lack of properly adjusted law 
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It was a long journey from the national tender for wind power company won in June 2015 
(and the early preparations made to participate) to the end of the construction phase it took 
2,5 years. 
To force the realization of the Ulyanovsk wind project several administrative steps were 
taken. 
1) Wind farm is being developed as a part of the long term strategy to create a technological
valley to create conditions for increasing the investment attractiveness of the region. So wind
power production becomes an answer for the needs of new consumers and especially for
residents of Zavolzhye industrial park of 706 ha. Industrial zones development program in
Ulyanovsk region started in 2007.  It received financial support from the national government
from 2008. In the industrial park over 30 investment projects are realized, and the number of
residents is growing.
2) From the strategic perspective Ulyanovsk region and the regional capital have mentions of
the technological valley, industrial park, wind power and other connected objects in their
socio-economic strategies. But strategies are more declarative and reflect decisions that
already were made. The effect of this on the development is limited.
3) To coordinate the future development of industrial park its territory was included to the
Ulyanovsk municipality. It was done to have more taxes for Ulyanovsk and to have a single
center for coordination. The regional decision on changing borders of municipalities was
approved at the end of 2014. As the Ulyanovsk wind farm is located outside the new borders
after the extension, wind power producing company pays prescribed taxes to Krasnoyarskoe
rural settlement. And the future technological valley will develop in several neighbor
municipalities.
4) To have the necessary information on wind resources of the site, proper measurement
were made. It is an internationally accepted practice to build high structures with the
equipment on top to collect data for a year. There is no detailed information about building
permits for the construction of wind measuring towers. But the land parcel for the first part of
the Ulyanovsk wind farm was formed for the exact configuration of the wind turbines before
the General plan of Krasny Yar was changed to show where the wind farm is to be built. It
means that wind measurements and wind farm design were ready earlier.
5) General plans of municipalities reflect comprehensive plans for energy and industrial
development now. General plan of Krasny Yar was changed to adjust to the new
requirements when decisions on the place and the configuration of the wind farm were
already known. Technical parameters, which were accepted in general plans, earlier were
detailed in territorial design projects. New version of Ulyanovsk general plan was presented
in 2017. That is why the general plan for Krasny Yar shows the exact parcel for each wind
tower.
6) German company (Assmann Beraten + Planen) developed a territorial design project for
the Zavolzhye industrial park in 2011, and the territorial design project for the Ulyanovsk wind
farm was developed by local specialists according to the data of Fortum.
7) Land readjustment for the wind farm territory was done to change the configuration of
parcels and the allowed land uses according to general plan and zoning. Then with proper
building permits and construction project developed, wind turbines were raised and power
lines constructed.

6. Discussion of results

New wind farm in Ulyanovsk became a breakthrough and opened most of systematic and 
administrative inconveniences connected to national planning system and technological 
features of wind farms themselves. 
Siting of wind farms on the national and regional level should be determined based on an 
analysis of energy needs and available wind resources. We assume that these sites can be 
detailed more. But the exact parameters for the power station VKRXOGQ¶W�EH�GHVLJQHG�DW�WKLV�
stage. 
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The wind industry functions as a market, despite state regulation and the participation of 
state-owned companies. In such circumstances, decisions on the location of wind parks, 
including their comprehensive justification, are taken within the framework of the strategies 
and business plans of the companies. Public territorial planning, linked to such procedures 
as the transfer of land from one category to another, the provision of land plots from state 
and municipal property for construction, participation in federal and regional programs of 
investment development, becomes the mapping of the planned, not always required by the 
business entity. 
The uncertainty about necessity of building permits for wind measurement towers we 
propose to clear by establishing a special order of getting permits for this type of structures. 
7KLV�RUGHU�VKRXOGQ¶W�LQFOXGH�FKDQJLQJ�SODQQLQJ�GRFXPHQWV�RI�VWUDWHJLF�OHYHO�VXFK�DV�JHQHUDO�
plans. 
Land ownership played a visible role on siting the Ulyanovsk wind farm. Based on the 
configuration, it is likely that the land parcels for the wind farm were provided from the state 
DQG�PXQLFLSDO�SURSHUW\��$V�LW¶V�HDVLHU�WR�SURYLGH�ODQG�WKLV�ZD\��LW�FDQ�EH�VHHQ�DV�D�SOXV��%XW�LW�
restricts from making a wind farm from perspective of optimal siting to get more power in 
given natural conditions. To overcome ownership constraints, legislation needs to be 
completed by mechanisms of public private partnership in land ownership aspect. 
Landscape has been out of sight during all the Ulyanovsk wind farm siting and design. We 
propose to take surrounding agricultural land into consideration when making a structure of 
SRZHU� OLQHV� DQG� VLWLQJ� HDFK� WXUELQH�� &KDQJLQJ� WKH� RSWLPDO� VLWLQJ� VFKHPH� RI� WXUELQHV¶�
allocation can help important qualities of agricultural land use to be kept. 

7. Conclusions

The main findings of this paper include common international features and specific Russian 
planning issues, that should be taken in account. 
Planning issues of the international importance include: 
- wind farm siting as a specific aspect of providing building permits, designing power network,
land use management, taken in account in planning system;
- transmission technology of strategic decisions for network development to land use
planning while siting wind farms; interaction of public and private plans;
- standards and rules for environmental studies in wind farm projects;
- support mechanism of bottom up initiatives for community driven wind farm projects;
- partnership framework for land owners and farmers to optimize land use patterns and to
make wind farms work within the existing agricultural landscape.
Russian planning issues of wind farm siting represent a simplified version of common world
issues. To eliminate existing barriers and stimulate the renewable power production in
Russia, the planning process for wind farm siting needs to be improved. It is more likely that
these changes lie in the legislative field. Experience of planning and construction of the
Ulyanovsk wind farm can already become a basis for simplification of existing procedures
and strengthening of the planning expertise in Russia.
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Synopsis 

,QFUHDVLQJ�FOLPDWH�YXOQHUDELOLW\�KDV�PDGH�DGDSWDWLRQ�D�FULWLFDO�PDWWHU�IRU�$VLDQ�FLWLHV��6HYHUDO�
XUEDQ�DGDSWDWLRQ�VWUDWHJLHV��VXFK�DV�HQJLQHHULQJ�VROXWLRQV�RU�FOLPDWH�UHVLOLHQW�SODQQLQJ�DQG�
ODQG�XVH�UHJXODWLRQV��KDYH�EHHQ� ODUJHO\� WHVWHG��&OLPDWH�DGDSWDWLRQ�FRQWULEXWLRQ�RI�D�7UDQVLW�
2ULHQWHG�'HYHORSPHQW��72'��KDV�KRZHYHU�KDUGO\�EHHQ�DVVHVVHG��KLJKOLJKWHG�DQG�WDSSHG�LQWR��
<HW�� WKH�DGYDQWDJH�RI�D�72'�DSSURDFK� OLHV� LQ� LWV�FDSDFLW\� WR�FRPH�DV�D�FR�EHQHILW� WR�RWKHU�
PDMRU�XUEDQ�LPSURYHPHQWV��FRQWDLQLQJ�XUEDQ�VSUDZO��UHGXFLQJ�DLU�SROOXWLRQ��*+*�HPLVVLRQV�
DQG�WKH�XUEDQ�KHDW�LVODQG�HIIHFW��PDLQVWUHDPLQJ�PL[HG�ODQG�XVH�DQG�JHQHUDWLQJ�SXEOLF�VSDFHV��
ERRVWLQJ�WKH�HFRQRP\��DQG�LPSURYLQJ�WKH�RYHUDOO�TXDOLW\�RI�OLIH��:LWK�WKH�VDPH�LQYHVWPHQWV��
72'�VLJQLILFDQWO\�FRQWULEXWHV�WR�FOLPDWH�DGDSWDWLRQ�LQ�WHUPV�RI�ERWK�PDQDJLQJ�DQG�SUHYHQWLQJ�
GLVDVWHU�ULVNV���

7KLV�SDSHU�EXLOGV�WKH�FDVH�RI�72'�DV�D�FOLPDWH�DGDSWDWLRQ�VWUDWHJ\�IRU�$VLDQ�FLWLHV��,W�RXWOLQHV�
PDMRU� IHDWXUHV� RI�72'�DQG�GHPRQVWUDWHV� KRZ� WKHVH�DUH� UHOHYDQW� WR� VWUHQJWKHQLQJ� FOLPDWH�
DGDSWDWLRQ��/HDUQLQJV�IURP�VXFFHVVIXO�72'�LPSOHPHQWDWLRQ�PRGHOV�VXFK�DV�+RQJ�.RQJ��6HRXO�
&RSHQKDJHQ�DQG�6LQJDSRUH�DUH�H[DPLQHG��

&RPSDFW�GHYHORSPHQW�PRGHO�IDFLOLWDWHV�$VLDQ�FLWLHV¶�FOLPDWH�DGDSWDWLRQ� 

Asia has been rapidly urbanising IURP�����ELOOLRQ�XUEDQ�GZHOOHUV�LQ�ODWH�����V��WKH�UHJLRQ�
PRYHG�WR�����ELOOLRQ�LQ�������ZKLFK�LV�SURMHFWHG�WR�UHDFK�����ELOOLRQ�E\�������:RUOGRPHWHUV��
�������2YHU�����RI�ZRUOG�PHJDFLWLHV�DUH�OLNHO\�WR�EH�ORFDWHG�LQ�WKH�UHJLRQ�E\�������81���������
7KH�UDSLG�LQIUDVWUXFWXUH�GHYHORSPHQW�DFFRPSDQ\LQJ�WKLV�WUHQG�FDPH�at the cost of significant 
vulnerabilities��2YHU�����RI�6RXWK�$VLDQ�XUEDQ�SRSXODWLRQ�OLYHV�LQ�VOXPV��81�+DELWDW���%DVLF�
LQIUDVWUXFWXUH�DQG�KRXVLQJ�QHHGV�DUH�WUHPHQGRXV��$'%�HVWLPDWHV�WKDW�EHWZHHQ������DQG������
RYHU�86'���WULOOLRQ�QHHG�WR�EH�LQYHVWHG�LQWR�LQIUDVWUXFWXUH�LQ�$VLD��$'%���������

Climate change and increasingly intense and frequent extreme weather events 
H[DFHUEDWH�WKH�DOUHDG\�KLJK�XUEDQ�YXOQHUDELOLWLHV�DQG�FUHDWH�D�PDMRU�WKUHDW�LQ�WKH�UHJLRQ����RXW�
RI� ���PRVW� FOLPDWH� FKDQJH� DIIHFWHG� QDWLRQV� DUH� ORFDWHG� LQ� $VLD�3DFLILF�� ����PLOOLRQ� XUEDQ�
GZHOOHUV�LQ�$VLD�ZLOO�EH�DW�ULVN�RI�FRDVWDO�IORRGV�E\������DQG�6RXWK�$VLD�DORQH�LV�SURMHFWHG�WR�
DQQXDOO\� ORVH������RI�*'3�E\������GXH�WR�QDWXUDO�GLVDVWHUV��&OLPDWH�FKDQJH�DGDSWDWLRQ� LV�
KHQFH�D�FULWLFDO�DQG�XUJHQW�PDWWHU�IRU�$VLDQ�FLWLHV��
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The urban sprawl urban development 
model, largely dominating in Asia, is 
however not up to the challenge.�8UEDQ�
VSUDZO�LV�FRPPRQO\�GHILQHG�DV�D�GLVSHUVHG��
VHJUHJDWHG� ODQG� XVH� DQG� DXWRPRELOH�
RULHQWHG� XUEDQ�IULQJH� GHYHORSPHQW� �1&(�
&LWLHV�� ������ S�� ����� 8UEDQ� GZHOOHUV� LQ�
VSUDZOLQJ� FLWLHV� GHSHQG� RQ� PRWRULVHG�
YHKLFOHV� IRU� PRVW� DFWLYLWLHV�� ZRUN��
HGXFDWLRQ�� KHDOWK�� JURFHU\�� DFFHVV� WR�
UHFUHDWLRQ� DUHDV�� HWF�� ,QFUHDVLQJ�
SXUFKDVLQJ� FDSDFLW\� LQ� $VLDQ� FLWLHV�� PRUH�
DIIRUGDEOH�FDU�RZQHUVKLS�DQG�IXHO�VXEVLGLHV�
LQ� VRPH� FRXQWULHV� IXUWKHU� QRXULVK� WKH�
PRGHO��%HWZHHQ������DQG�������0DQLOD¶V�
XUEDQ�DUHD�JUHZ�IURP�������NP��WR�������
NP���0RVW� RI� WKH� H[SDQVLRQV� RFFXUUHG� LQ�
QHLJKERXULQJ�SURYLQFHV�UDWKHU�WKDQ�0DQLOD�
LWVHOI��7KH�FRUH�PXQLFLSDOLW\�DWWUDFWHG�RQO\��������RI�WKH�XUEDQ�JURZWK�EHWZHHQ������DQG������
DQG�YLUWXDOO\����RI�WKH�JURZWK�IURP������������$V�SHU�WKH������GDWD��&R[���������RYHU�����
RI�0DQLOD¶V�XUEDQ�SRSXODWLRQ� OLYHV� LQ� WKH� LQQHU�VXEXUEV�DQG����� LQ� WKH�RXWHU�VXEXUEV��7KH�
VDWHOOLWH� LPDJHU\�EHORZ�VKRZV�KRZ�WKLV�GHYHORSPHQW�SDWWHUQ�UHIOHFWHG�XSRQ�JUHHQ�DQG�EOXH�
VSDFHV�� $IWHU� ���� RI� WKH� FLW\� ZDV� IORRGHG� LQ� ������ H[SHUWV� UHIHUUHG� WR� DQ� XQSODQQHG� FLW\�
H[SDQVLRQ��H[WUHPH�SUHVVXUH�RQ�H[LVWLQJ�UHVRXUFHV�DQG�PLVPDQDJHPHQW�RI�QDWXUDO�UHVRXUFHV�
DV�UHDVRQV�IRU�WKH�GLVDVWHU�WR�RFFXU��GH�/HRQ���������

,Q� DGGLWLRQ� WR� D� ZHOO�NQRZQ� KDUPIXO� SROOXWLRQ�� *+*� HPLVVLRQV�� FRQJHVWLRQ�� HFRQRPLF� DQG�
RYHUDOO� OLYHDELOLW\� LPSDFW��urban sprawl hence significantly compromises urban climate 
adaptation.� ,QGHHG�� FDU� RULHQWHG� FLWLHV� UHTXLUH� YDVW� VSDFHV� IRU� SDUNLQJ� DQG� URDGV�� ZKLFK�
HQFURDFK�XSRQ�YDOXDEOH�QDWXUDO�XUEDQ�HFRV\VWHPV�VXFK�DV�DJULFXOWXUDO�ODQGV��ZHWODQGV��SDUNV�
DQG�IRUHVWV��)RU�H[DPSOH��LQ�WKH�/RV�$QJHOHV�FHQWUDO�EXVLQHVV�GLVWULFW��SDUNLQJ�DUHDV��LQFOXGLQJ�

1:  self-reinforcing cycle of increased automobile 
dependency and sprawl. Source: (NCE Cities, 2015, 
p. 16) 

2: Manila 1988 and 2014. Source: (NASA, 2015) 
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ODUJH�PXOWL�VWRUH\�SDUNLQJ�JDUDJHV��
HTXDO�WR�����RI�WKH�WRWDO�ODQG�DUHD�
�=KDR�� HW� DO��� ������ S�� ���� 6SUDZO�
W\SLFDOO\� LQFUHDVHV� SHU� FDSLWD� ODQG�
FRQVXPSWLRQ�E\��������DQG�PRWRU�
YHKLFOH� WUDYHO� E\� ������� �1&(�
&LWLHV�� ������ 5HVXOWLQJ�
HQFURDFKPHQWV� XSRQ� ODNHV�� ULYHUV��
VWUHDPV�� ZHWODQGV� DQG� FRDVWDO�
DUHDV� VHYHUHO\� damage urban
DUHDV¶� IORRG� and heat control
capacities and reduce ground 
water tables�� 7KH� VFDOH�� LQWHQVLW\�
DQG� GXUDWLRQ� RI� IORRGV� KDYH�
LQFUHDVHG�LQ�$VLDQ�FLWLHV�ZKLOH�WKHVH�IDFH�VHYHUH�ZDWHU�VFDUFLW\��%DQJDORUH��,QGLD��RQFH�D�FLW\�
RI�������ODNHV��KDV�WULSOHG�LWV�VL]H�RYHU�WKH�ODVW���GHFDGHV��ZLWK�RQO\����ODNHV�UHPDLQLQJ�LQ������
�0XUDOL���������6HWK����������$V�D�FRQVHTXHQFH������RI�WKH�FLW\�VXUIDFH�LV�LPSHUYLRXV�WR�ZDWHU�
�1DJDU��������DQG�WKH�FLW\�IDFHV�VHYHUH�IORRGV�UHJXODUO\�VLQFH�������,,6&���������ZKLOH� LW� LV�
H[SHFWHG�WR�UXQ�RXW�RI�JURXQG�ZDWHU�E\�������1,7,�$D\RJ���������6LPLODUO\��XUEDQ�VSUDZO� LV�
DVVRFLDWHG� ZLWK� increased surface temperatures� LQ� FLWLHV� DQG� LQWHQVLW\� RI� KHDW� ZDYHV��
%DQJDORUH¶V�DYHUDJH�WHPSHUDWXUH�KDV�ULVHQ�E\����WR�����&�EHWZHHQ������DQG�WRGD\� �9LGDO��
�������

Largely criticised and gradually abandoned in the West starting from the 1960s, the 
model prevails in the Asian region��=KDR��HW�DO����������1LJKW�OLJKWV�GDWD�DQDO\VLV�VKRZV�WKDW�
6RXWK� $VLD¶V� XUEDQ� DUHDV� KDYH� DQQXDOO\� H[SDQGHG� E\� ��� EHWZHHQ� ����� DQG� ������ 7KLV�
GHVSLWH�WKH�SRSXODWLRQ�RQO\�JUHZ�E\������D�\HDU��7KHUHIRUH��FLWLHV¶� WHUULWRULHV�JUHZ�WZLFH�DV�
IDVW�DV�WKHLU�SRSXODWLRQ��ZKLFK�LV�D�FOHDU�LQGLFDWRU�RI�XUEDQ�VSUDZO��(OOLV�	�5REHUWV��������S������

Urban policies have largely contributed to urban sprawl development and automobile 
dependency directly or indirectly�� ([DPSOHV� RI� VXFK� SROLFLHV� LQFOXGH� PDVWHU� SODQV� WKDW�
IDYRXUHG�XUEDQ�H[SDQVLRQ�RYHU�LQFUHDVLQJ�FRUH�GHQVLWLHV��UHVWULFWLRQV�RQ�EXLOGLQJ�GHQVLW\�DQG�
KHLJKWV��PLQLPXP�SDUNLQJ�VSDFH�DQG�VHWEDFN�UHTXLUHPHQWV��WUDQVSRUW�SODQQLQJ�WKDW�IDYRXUHG�
DXWRPRELOH�FRPPXWH��XWLOLW\�SULFLQJ�DQG�WD[�UDWHV�WKDW�IDLOHG�WR�UHIOHFW�KLJKHU�FRVWV�RI�SURYLGLQJ�
SXEOLF� VHUYLFHV� LQ� VSUDZOHG� ORFDWLRQV� �1&(�&LWLHV�� ������� )RU� H[DPSOH�� 7KDLODQG� XVHG� WD[�
UHEDWHV�RQ�FDU�SXUFKDVH��ZKLFK�KDV�HQFRXUDJHG�VHWWOHPHQWV�LQ�WKH�RXWVNLUWV�RI�%DQJNRN�DQG�
LQFUHDVHG�URDG�FRQJHVWLRQ��6DHQJSDVVD�����������$V�D�UHVXOW��%DQJNRN�JUHZ�E\�����EHWZHHQ�
�����DQG������DQG�LWV�VXEXUEDQ�SURYLQFHV�JUHZ�E\������0XFK�RI�WKLV�QHZ�GHYHORSPHQW�KDV�
EHHQ�WRZQKRXVHV�DQG�GHWDFKHG�KRXVLQJ�LQ�DUHDV�DFFHVVLEOH�RQO\�E\�FDUV��W\SLFDO�RI�WKH�VSUDZO�
PRGHO��&R[���������

Such policies reduced housing and transport options in the core city while they 
increased economic and environmental costs.�8UEDQ�VSUDZO�FRVWV�WKH�$PHULFDQ�HFRQRP\�
RYHU�86'��� WULOOLRQ�DQQXDOO\��JUHDWHU�VSHQGLQJ�RQ�EDVLF�VHUYLFHV�VXFK�DV�ZDWHU�VXSSO\�DQG�
VHZDJH�SLSHOLQHV��VROLG�ZDVWH�PDQDJHPHQW�IDFLOLWLHV�RU�URDGV��$PHULFDQV�OLYLQJ�LQ�VSUDZOHG�
FRPPXQLWLHV� KHQFH� GLUHFWO\� EHDU� DQ� DVWRQLVKLQJ� 86'� ���� ELOOLRQ� H[WUD� FRVWV� �1&(� &LWLHV��
�������

3: Los Angeles 1964 from the Griffith Observatory. Source:
(Murphy, 2017)
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Finally, urban sprawl poses a major social equity concern: 

x� 7KH�urban poor are at a loss in car dependent cities�EHFDXVH�D�VLJQLILFDQW�VKDUH�RI�
SXEOLF�LQYHVWPHQWV�JRHV�WR�DXWRPRELOH�UHODWHG�IDFLOLWLHV�ZKLOH�WKHVH�DUH�XVHG�E\�D�VPDOO�
VKDUH�RI�WKH�SRSXODWLRQ��1&(�&LWLHV���������WDNLQJ�UHVRXUFHV�DZD\�IURP�DFWLYLWLHV�WKDW�
FRXOG�EHQHILW�WKH�PDMRULW\�RI�FLWL]HQV���

x� Informal settlements tend to crop up in environmentally vulnerable areas��ULYHU�RU�
ODNH�EDQNV��VWHHS�VORSHV�RU�ORZ�O\LQJ�FRDVWDO�]RQHV�DV�LQ�-DNDUWD��PDS�EHORZ����

x� 'LVDVWHU�UHODWHG�FRVWV�IRU�WKH�XUEDQ�SRRU�DUH�WUHPHQGRXV�EHFDXVH�WKHVH�FLWL]HQV�lack 
health and property insurance. 7KH�TXDOLW\�RI�WKHLU�KRXVLQJ�LV�WKH�SRRUHVW�DQG�OHDVW�
UHVLVWDQW�WR�H[WUHPH�ZHDWKHU�HYHQWV��)HLGHQ�������.�

 

 

 

  
 

 

Climate resilience and climate adaptation advantages of the compact urban 
development model over the urban sprawl model have largely been demonstrated. $�
FRPSDFW�XUEDQ�GHYHORSPHQW�PRGHO�LV�FRPPRQO\�GHILQHG�DV�D�GHQVH�GHYHORSPHQW�SDWWHUQ��ZHOO�
OLQNHG�E\�PDVV�WUDQVLW�V\VWHPV�DQG�PDLQWDLQLQJ�DQ�HDV\�DFFHVVLELOLW\�WR�ORFDO�VHUYLFHV�DQG�MREV��
&RPSDFW� GHYHORSPHQW� XVXDOO\� UHGXFHV� WKH� LPSDFW� RI� GHYHORSPHQW� RQ� WKH� HQYLURQPHQW� E\�
OLPLWLQJ�XUEDQ�H[SDQVLRQ��2(&'����������&RPSDFW�FLWLHV�DUH�YLHZHG�DV�UHVRXUFH�HIILFLHQW�DQG�
OHVV� GHSHQGHQW� RQ� WKH� XVH� RI� SULYDWH� FDUV� �81�+$%,7$7�� ������� Transit Oriented 
Development (TOD)� LV� D� IRUP� RI� D� FRPSDFW� GHYHORSPHQW� PRGHO� EXLOW� DURXQG� H[LVWLQJ� RU�
SODQQHG� WUDQVLW� VWRSV��KXEV�DQG�FRUULGRUV�VXSSRUWLQJ� OLJKW� UDLO�� WUDLQ��RU�EXV� ULGHUVKLS��+RQJ�
.RQJ�KDV�VXSSRUWHG�FRPSDFW�WUDQVLW�RULHQWHG�GHYHORSPHQW�VLQFH�����V��ZKLFK�DOORZHG�WKH�FLW\�
WR�KRVW�D�SRSXODWLRQ�RI�RYHU���PLOOLRQ�E\�EXLOGLQJ�RQ�RQO\�����RI�LWV�WRWDO�ODQG�DUHD��UHDFKLQJ�DQ�
DYHUDJH�SRSXODWLRQ�GHQVLW\� RI� ������SHRSOH�SHU� VT�NP�DQG�\HW�PDLQWDLQLQJ�DQ�RYHUDOO� KLJK�
TXDOLW\�RI�OLIH��/(*&2����������

Compact city policies promote investments in mass transit and integrate active mobility 
(such as walking and biking) to make the transport system comprehensive.�6XFK�SROLFLHV�
KHQFH�SURYLGH�WKH�XUEDQ�SRRU�ZLWK�D�EHWWHU�DFFHVV�WR�MRE�RSSRUWXQLWLHV�DQG�VHUYLFHV�SURPRWLQJ�
HTXLW\�DQG� LQFOXVLYHQHVV�� ,Q�SDUDOOHO��VXFK�SROLFLHV�UHGXFH� WKH�VKDUH�RI� UHTXLUHG� LPSHUYLRXV�

4: Potential climate-change related vulnerabilities in Jakarta: Challenges and 
current status. Source: (Firman, T. et al. 2011) 
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ODQG�LQ�XUEDQ�DQG�SHUL�XUEDQ�DUHDV�ZKLFK��FRPELQHG�ZLWK�DGHTXDWH�ODQG�XVH�UHJXODWLRQV��KHOSV�
SUHVHUYH�QDWXUDO�HFRV\VWHPV�WR�GLYHUW�DQG�DEVRUE�IORRG�ZDWHU��UHSOHQLVK�JURXQG�ZDWHU�WDEOHV�
DQG�UHGXFH�KHDW��7KURXJK�FRPSDFW�GHYHORSPHQW��+RQJ�.RQJ�KDV�EHHQ�DEOH�WR�PDLQWDLQ�����
RI�LWV�ODQG�DV�QDWXUDO�HFRV\VWHPV��FRPSULVLQJ�RI�JUDVVODQGV��ZRRGODQGV��IDUPODQGV��ZHWODQGV�
DQG�ZDWHU�ERGLHV��/(*&2����������

All major internationally adopted guidelines highlight climate advantages of the 
compact development model versus the sprawl model.�7KH�New Urban Agenda�KLJKOLJKWV�
WKH�EHQHILWV�RI�LQWHJUDWHG�SODQQLQJ�DQG�FRPSDFW�GHYHORSPHQW�LQ�SDUDJUDSKV������������DQG�����
PDNLQJ� DQ� HPSKDVLV� RQ� WUDQVLW� RULHQWHG� GHYHORSPHQW� �72'�� DQG� LQWHJUDWHG� PRELOLW\� LQ�
SDUDJUDSKV� ���� �E�� DQG� ����� � 6XVWDLQDEOH� 'HYHORSPHQW� *RDO� ��� KLJKOLJKWV� WKDW� E\� �����
FRXQWULHV�PXVW�VXEVWDQWLDOO\�LQFUHDVH�WKH�QXPEHU�RI�FLWLHV�WKDW�DGRSW�DQG�LPSOHPHQW�LQWHJUDWHG�
SROLFLHV�WRZDUGV�FOLPDWH�FKDQJH�DGDSWDWLRQ�LQ�OLQH�ZLWK�WKH�6HQGDL�)UDPHZRUN�IRU�'LVDVWHU�5LVN�
UHGXFWLRQ� ����������� ³7KH� UROH� RI� WUDQVLW� LQ� VXVWDLQDEOH� XUEDQ�GHYHORSPHQW� LV� LQFUHDVLQJO\�
EHLQJ� UHFRJQL]HG� DQG� SURPRWHG� DV� D� ZD\� WR� PRGHUDWH� FOLPDWH� FKDQJH� DQG� LQFUHDVH� WKH�
PRELOLW\�RI�WKH�SRRU´��6X]XNL��HW�DO���������S��������

/HW�XV�FRPSDUH�DQ�H[DPSOH�RI�DQ�XUEDQ�VSUDZO�YHUVXV�D�FRPSDFW�FLW\�PRGHO��:LWK�D�VLPLODU�
SRSXODWLRQ�RI�DERXW���PLOOLRQ��%DUFHORQD�KDV�D�VLJQLILFDQWO\�ORZHU�VSDWLDO�FRYHUDJH�DQG�FDUERQ�
IRRWSULQW�WKDQ�$WODQWD��������YHUVXV�����NP��DQG�����YHUVXV�����WRQQHV�SHU�FDSLWD�UHVSHFWLYHO\��
2YHU�����RI�WULSV�PDGH�E\�%DUFHORQD�FLWL]HQV�DUH�ZDONHG��81�+$%,7$7���������7KLV�LV�D�UHVXOW�
RI�D�ORQJVWDQGLQJ�FRPPLWPHQW�WR�SODQQLQJ�DQG�GHVLJQLQJ�WUDQVLW�RULHQWHG�FRPSDFW��PL[HG�XVH�
ZDONDEOH�QHLJKERXUKRRGV���

Transit Oriented Development as a strategy for urban climate adaptation 

%DVHG�RQ�FRQVLGHUDWLRQV�DERYH��LGHQWLILHG�ZKLOH�WKH�DXWKRU�DVVLVWHG�D�QXPEHU�RI�$VLDQ�FLWLHV�
ZLWK�VWUHQJWKHQLQJ�FOLPDWH�DGDSWDWLRQ��WKH�SUHVHQW�SDSHU�LQLWLDWHG�H[SORULQJ�GLUHFW�DQG�LQGLUHFW�
OLQNDJHV� EHWZHHQ�72'�DQG� FOLPDWH� DGDSWDWLRQ��7KH� REMHFWLYH� RI� WKLV� H[SORUDWLRQ� LV� WR� KHOS�

5: Sprawl vs. compact transit oriented development for same population figures. Source: LSE Cities 
2014 
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YXOQHUDEOH� $VLDQ� FLWLHV� REWDLQ� VLJQLILFDQW� VRFLR�HFRQRPLF�� HQYLURQPHQWDO� DQG� FOLPDWH� FR�
EHQHILWV� WKURXJK� RSWLPLVLQJ� WKHLU� VFDUFH� WHUULWRULDO�� QDWXUDO�� HFRQRPLF�� KXPDQ� DQG� ILQDQFLDO�
UHVRXUFHV��7KH�WRSLF�UHYHDOHG�KDUGO\�H[SORUHG�E\�DFDGHPLF�DQG�SROLF\�OLWHUDWXUH��ZKLFK�LV�ERWK�
WKH�YDOXH�DQG�WKH� OLPLWDWLRQ�RI� WKH�SUHVHQW�SDSHU�� LQ�SDUWLFXODU�ZKHQ� LW�FRPHV�WR�TXDQWLI\LQJ�
FOLPDWH�DGDSWDWLRQ�EHQHILWV�RI� DGRSWHG�72'�VWUDWHJLHV��:KLOH�GLUHFW� DXWKRU¶V�H[SHULHQFH�RI�
ZRUNLQJ�ZLWK�FLWLHV�IHHGV�FRQVLGHUDWLRQV�DQG�FRQFOXVLRQV�RI�WKH�UHVHDUFK��VSHFLILF�FLW\�UHODWHG�
GDWD� RIWHQ� FDQQRW� EH� SXEOLFO\� GLVFORVHG�� 7KH� SDSHU� KHQFH� SUHVHQWV� UHVXOWV� RI� DQ� RQ�JRLQJ�
UHVHDUFK��ZKLFK�ZLOO�OHDG�WR�IXUWKHU�GDWD�FROOHFWLRQ�DQG�DQDO\VLV���
 
Transit-oriented development (TOD)�LV�FRPPRQO\�GHILQHG�DV�DQ�XUEDQ�SODQQLQJ�PRGHO�WKDW�
SURPRWHV� FRPSDFW�� KLJK�GHQVLW\�� PL[HG� XVH� GHYHORSPHQW� ZLWKLQ� D� ZDONLQJ� GLVWDQFH� �RQH�
NLORPHWUH�� WR� WUDQVLW� VWDWLRQV� DQG� KLJK� TXDOLW\� SXEOLF� WUDQVLW� VHUYLFHV� �%57� V\VWHPV�� WUDPV��
XQGHUJURXQG�WUDLQV���$�72'�EORFN�FRQVLVWV�RI�D�PL[WXUH�RI�KRXVLQJ��RIILFHV��UHWDLO�DQG�RU�RWKHU�
DPHQLWLHV� RUJDQL]HG� LQ� D� compact walkable neighbourhood �6X]XNL�� HW� DO��� ������� .H\�
FRPSRQHQWV�LQFOXGH��

x� 0L[HG�XVH�QHLJKERXUKRRGV PLQLPL]H�WKH�QHFHVVLW\�WR�XVH�PRWRUL]HG�WUDQVSRUWDWLRQ�E\�
SODFLQJ�DOO�NH\�GDLO\�DFWLYLWLHV�ZLWKLQ�D�ZDONLQJ�F\FOLQJ�GLVWDQFH��KRXVLQJ��RIILFH�VSDFHV��
VFKRROV��VKRSV��JUHHQ�DQG�UHFUHDWLRQDO�VSDFHV��0DMRU�FRPSRQHQWV�RI�PL[HG�ODQG�XVH�
QHLJKERXUKRRG�GHYHORSPHQW�DUH�PL[HG�IXQFWLRQV�EXLOGLQJV��YLEUDQW�JURXQG�IORRUV��RSHQ�
SXEOLF�VSDFHV��GHGLFDWHG�SHGHVWULDQ�DQG�F\FOLQJ�SDWKV��OLPLWHG�FDU�VSHHG��OLPLWHG�URDGV�
DQG�SDUNLQJ�VSDFHV���

x� 7KH�QHLJKERXUKRRG�LV�GRWWHG�ZLWK�SHGHVWULDQL]HG�SXEOLF�VSDFHV��GHVLJQHG�LQ�D�ZD\�WR�
FUHDWH�D�SXEOLF�UHDOP�DQG�SURYLGH�DPSOH�LQWHUDFWLRQ�RSSRUWXQLWLHV��7KH�RYHUDOO�TXDOLW\�
RI� OLIH� LV�XSOLIWHG�E\� LQFUHDVLQJ�IUHH�XVDJH�VSDFHV��7KHVH�PDNH�LQGLYLGXDO� UHVLGHQWLDO�
VSDFHV¶�VL]H�VRPHKRZ�OHVV�FULWLFDO�DQG�KHOS�FUHDWLQJ�FRPSDFW�DUHDV���

x� :KLOH� ZDONLQJ� DQG� F\FOLQJ� LV� HQFRXUDJHG� DW� WKH� QHLJKERXUKRRG� VFDOH� UDSLG� LQWHU�
QHLJKERXUKRRG� WUDQVLW� LV� SURYLGHG�EHWZHHQ�QHLJKERXUKRRGV��7KLV� WUDQVLW� FRQVLVWV�RI�
UDSLG�HIILFLHQW�SXEOLF�WUDQVSRUWDWLRQ�DQG�WUDQVLW�QRGHV�ORFDWHG�DW�D�ZDONLQJ�GLVWDQFH�LQ�
DOO�PDMRU�SRLQWV��ZKLFK�HQFRXUDJHV�FLWL]HQV�WR�VKLIW�IURP�FDUV�WR�SXEOLF�WUDQVSRUW��2IWHQ��
SULYDWH�FDU�XVDJH�LV�DGGLWLRQDOO\�GLVFRXUDJHG�DW�SROLF\�DQG�LQIUDVWUXFWXUH�OHYHOV��UHGXFHG�
SDUNLQJ�ORWV�DQG�LQFUHDVHG�SDUNLQJ�FRVW��FLW\�HQWUDQFH�IHH��FRQJHVWLRQ�FKDUJHV��WD[HV���
7KLV� FRPELQDWLRQ� IDYRXUV� D� JUDGXDO� shift to non-motorized and public transport 
mobility.��

A number of the above-listed TOD features directly contribute to climate adaptation, 
although not often viewed as such. :KLOH�UHGXFLQJ�WUDIILF�ORDGV��FUHDWLQJ�UHFUHDWLRQDO�JUHHQ�
DUHDV� DQG� SXEOLF� VSDFHV�� WKH\� VHDPOHVVO\� DGDSW� WKH� FLW\� WR� FOLPDWH� FKDQJH� DQG� H[WUHPH�
ZHDWKHU� HYHQWV�� 7KHVH� IHDWXUHV� SUHVHUYH� DQG� VWUHQJWKHQ� QDWXUDO� XUEDQ� DQG� SHUL�XUEDQ�
HFRV\VWHPV��ZKLFK�LV�D�NH\�HOHPHQW�RI�FOLPDWH�DGDSWDWLRQ�LQ�WKH�ORQJ�UXQ��HQKDQFH�XUEDQ�IRRG�
VHFXULW\��ORFDWH�GHQVHO\�SRSXODWHG�DUHDV�LQ�VDIHVW�]RQHV�RI�WKH�FLW\��LPSURYH�DFFHVVLELOLW\�DQG�
HYDFXDWLRQ�QHWZRUNV��DQG�GH�IDFWR�RIWHQ�EHQHILW�WR�WKH�XUEDQ�SRRU�DQG�YXOQHUDEOH�SRSXODWLRQV��
7KHVH�FRPSRQHQWV�FDQ�EH�H[DPLQHG�RQ�WKH�H[DPSOH�RI�D�IHZ�VXFFHVVIXO�$VLDQ�FLWLHV¶�FDVHV�
�+RQJ� .RQJ�� 6LQJDSRUH�� 6HRXO�� DQG� VHOHFWHG� :HVWHUQ� FLWLHV¶� PRGHOV� �&RSHQKDJHQ��
6WRFNKROP��+RXVWRQ����
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x TOD preserves and strengthens natural urban and peri-urban ecosystems.

Containing urban sprawl and reducing road space through TOD frees up urban and peri-
urban land areas for green and blue spaces��SDUNV��IRUHVW��DJULFXOWXUDO�ODQG��ZDWHU�ERGLHV��
HWF���WKDW�DFW�DV�EXIIHUV�GXULQJ�H[WUHPH�ZHDWKHU�HYHQWV��IORRGV��KHDW�ZDYHV��FOLPDWH�FKDQJH�
UHVXOWLQJ�SRWDEOH�ZDWHU�VWUHVVHV���&RPSDFW�GHYHORSPHQW�FDQ� LQGHHG�VDYH�XS�WR�����RI� ODQG�
GHYHORSPHQW�DQG�LQIUDVWUXFWXUH�FRVWV��*DU�RQ�<HK��������� 

Hong Kong opted for a highly compact development and prioritized regeneration and 
reclamation RI�H[LVWLQJ�XUEDQL]HG�WHUULWRULHV�ZKLOH�GHYHORSLQJ�72'�UDWKHU�WKDQ�H[SDQGLQJ�LQWR�
JUHHQ�ILHOG�DUHDV��2YHU�����RI�+RQJ�.RQJ¶V�ODQG�LV�OHJDOO\�SURWHFWHG�DV�D�FRXQWU\�SDUN�VLQFH�
WKH�����V�� �WKH�0DVV�7UDQVLW�5DLOZD\�&RUSRUDWLRQ�RUGLQDQFH� OHDGLQJ� WR�72'�SODQQLQJ�ZDV�
SDVVHG� LQ�������ZKLOH�DQRWKHU�����UHPDLQ�XQGHYHORSHG�DQG�VXEMHFW�WR�YDULRXV�GHJUHHV�RI�
SURWHFWLRQ�XQGHU�D�KLHUDUFK\�RI�SUHVHUYHG�DUHDV��6DODW�	�2OOLYLHU���������,QWHUHVWLQJO\��VXFK�D�
GHYHORSPHQW� PRGH� GLG� QRW� DIIHFW� EXW� UDWKHU�� RQ� WKH� FRQWUDU\�� HQKDQFHG� UHDO� HVWDWH�
GHYHORSPHQW�RSSRUWXQLWLHV��7KURXJK�LWV�5�3��5DLO�SOXV�3URSHUW\��72'�PRGHO��GHYHORSHUV�KDYH�
EHHQ�DOORWWHG�VXLWDEOH�ODQG�DQG�)$5�ULJKWV�WKDW�KDYH�EHHQ�GHPDUFDWHG�LQ�WKH�RYHUDOO�ODQG�XVH�
SODQQLQJ� E\� WKH� 075� DQG� RWKHU� SODQQLQJ� ERGLHV�� )RU� H[DPSOH�� UHYHQXHV� IURP� 5�3�
GHYHORSPHQWV�DURXQG�VWDWLRQV�DORQJ�WKH�075¶V�7VHXQJ�.ZDQ�2�OLQH�ILQDQFHG�WKH�H[WHQVLRQ�RI�
WKDW�OLQH�WR�VHUYH�D�QHZ�WRZQ��ZKLFK�KDV�VLQFH�JURZQ�WR�D�SRSXODWLRQ�RI����������<LIDQ���������
075�PDNHV�VXUH�WKDW�DOO�QHZ�GHYHORSPHQWV�DGKHUH�WR�JXLGHOLQHV�IRU�XUEDQ�GHVLJQ��SHGHVWULDQ�
FLUFXODWLRQ�DQG�SXEOLF�DPHQLWLHV��7RGD\��tKH�FLW\¶V�UHVLOLHQFH�DQG�TXDOLW\�RI�OLIH�LQGH[�UDQN
amongst the top 5 in Asia�� +RQJ� .RQJ� SURPRWHV� NQRZOHGJH� DQG� H[SHULHQFHV� DFURVV�
JRYHUQPHQW� GHSDUWPHQWV� DV� ZHOO� DV� SULYDWH� VHFWRU� WR� PD[LPLVH� RSSRUWXQLWLHV� WKDW� FUHDWH�
VXVWDLQDEOH�XUEDQ�HFRV\VWHPV�DQG�PDNH�+RQJ�.RQJ�PRUH�FOLPDWH�UHDG\�� 

Urban green and blue spaces cool the air and provide shade� limiting the urban heat 
island�and heat waves effects��7KLV�LV�RI�D�SDUWLFXODU�LPSRUWDQFH�WR�ORZ�LQFRPH�FRPPXQLWLHV��
ZKLFK�FDQ�KDUGO\�DIIRUG�DUWLILFLDO�FRROLQJ� 72'�SULQFLSOHV�LQFOXGHV�SURYLGLQJ�JUHHQ�DUHDV�QH[W�
WR� KLJK� GHQVLW\� PDMRU� WUDQVSRUWDWLRQ� QRGHV�� ZKLFK� PDNH� LPSRUWDQW� QDWXUDO� EXIIHUV� LQ� KLJK�
GHQVLW\�]RQHV��/HDUQLQJ�IURP�6LQJDSRUH��FLWLHV�ZLWK�ODUJH�IRRWSULQW�EXLOGLQJV�FDQ�DGRSW�EORFN�
SROLFLHV� WR� SURYLGH� ZHOO� ODQGVFDSHG� DQG� YHQWLODWHG� SHGHVWULDQ� DQG� ELNH� URXWHV�� SHUPHDEOH�
SDYHPHQWV�DQG�JUHHQ�LQWHUPHGLDU\�VSDFHV�WKDW�PLWLJDWH�8+,��8UEDQ�+HDW�,VODQG���6WXGLHV�LQ�
6LQJDSRUH�KDYH�GHPRQVWUDWHG�WKDW�JUHHQ�DUHDV�UHGXFHG�WKH�DYHUDJH�DLU�WHPSHUDWXUH�E\�����&�
�$IODNL��HW�DO������������

Natural ecosystems also play an important role in reducing flood risks by retaining flood 
waters and allowing water absorption� WKHUHE\� UHFKDUJLQJ� JURXQG� ZDWHU� WDEOHV� DQG�
LQFUHDVLQJ�WKH�IUHVK�ZDWHU�TXDQWLW\��TXDOLW\��DQG�UHOLDELOLW\��(UZLQ���������$W�6LQJDSRUH¶V�%LVKDQ�
3DUN��D�����NP�VWUDLJKW�FRQFUHWH�GUDLQDJH�FKDQQHO�ZDV�UHVWRUHG�LQWR�D�VLQXRXV������NP�ORQJ�
QDWXUDO�ULYHU�LQ�������ZKLFK�PHDQGHUV�WKURXJK�WKH�SDUN��$IWHU�UHGHYHORSPHQW��WKH�QDWXUDOLVHG�
ULYHU¶V�FDUU\LQJ�FDSDFLW\�LQFUHDVHG�E\������7KH�ULYHU�V\VWHP�QRZ�DFFRPPRGDWHV�IOXFWXDWLQJ�
ZDWHU�OHYHOV�DQG�SURWHFWV�VXUURXQGLQJ�EXLOW�XS�DUHDV�IURP�IORRGLQJ�GXULQJ�KHDY\�SUHFLSLWDWLRQV�
�=KHQJ���������$V�SDUW�RI�LWV�6SRQJH�&LWLHV�SURJUDP��&KLQD�LQFUHDVLQJO\�IRFXVHV�RQ�UHYLWDOLVLQJ�
QDWXUDO�HFRV\VWHPV�WR�FROOHFW�DQG�PDQDJH�VWRUP�ZDWHU���UHVWRUHG�ZHWODQGV��UDLQ�JDUGHQV�RU�
ELR�VZDOHV��SHUPHDEOH�SDYHPHQWV�DQG�VXEVXUIDFH�GHWHQWLRQ�V\VWHPV�DOO�IDFLOLWDWH�WKH�QDWXUDO�
PRYHPHQW�RI�ZDWHU��DQG�KHOS�UXQRII�DQG�LQILOWUDWLRQ�LQWR�WKH�JURXQG��*DOOHJR�/L]yQ���������
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3LRQHHULQJ�72'�LQWHUYHQWLRQV�LQ�(XURSH��WKH�FHOHEUDWHG�µ)LQJHU�3ODQ¶�RI�&RSHQKDJHQ�DQG�WKH�
µ3ODQHWDU\�&OXVWHU�3ODQ¶�RI�6WRFNKROP��ERWK�GHILQHG�FRUULGRUV�IRU�FKDQQHOOLQJ�RYHUVSLOO�JURZWK�

Copenhagen TOD policies for long term sustainable urban development 

$Q�H[DPSOH�RI�long-range planning visions shaping TOD��ZKLFK�LQ�WXUQ�VKDSHG�XUEDQ�
JURZWK��FRPHV�IURP�&RSHQKDJHQ��ZLWK�LWV�FHOHEUDWHG�³ILQJHU�SODQ´�WKDW�ZDV�SURSRVHG�DV�
HDUO\�DV�������3ODQQHUV�LGHQWLILHG�FRUULGRUV�IRU�FKDQQHOOLQJ�RYHUVSLOO�JURZWK�IURP�WKH�XUEDQ�
FHQWUHV��5DLO�LQIUDVWUXFWXUH�ZDV�EXLOW��RIWHQ�LQ�DGYDQFH�RI�GHPDQG��WR�VWHHU�JURZWK�DORQJ�
GHVLUHG�JURZWK�D[HV��&RSHQKDJHQ�KDV�DGRSWHG�D�3/3 mobility policy��DW�OHDVW�����RI�WULSV�
DUH�WR�EH�PDGH�E\�SXEOLF�WUDQVSRUW��DW�OHDVW�����E\�ELNH��DQG�DW�PRVW�����E\�FDU��$OV��Q�G����

0RUH�LPSRUWDQWO\��designated greenbelt lands were set aside�DV�DJULFXOWXUDO�SUHVHUYHV��
RSHQ�VSDFHV��DQG�QDWXUDO�KDELWDWV�DQG�DFFRUGLQJO\�PDMRU�LQIUDVWUXFWXUH�ZDV�GLUHFWHG�DZD\�
IURP�WKHVH�GLVWULFWV��&XUWLV��HW�DO����������&RSHQKDJHQ�WDNHV�IXOO�DGYDQWDJH�RI�LWV�IRUHVWV��
IDUPODQGV�DQG�RSHQ�JUHHQ�VSDFHV�E\�OLPLWLQJ�GHYHORSPHQW�DORQJ�WUDQVLW�FRUULGRUV��WKHUHE\�
PDLQWDLQLQJ� D� IDYRXUDEOH� HFRORJLFDO� XUEDQ� HQYLURQPHQW� DQG� PLWLJDWLQJ� XUEDQ� VSUDZO��
,QWHJUDWLQJ�WUDQVLW�DQG�ODQG�XVH�DQG�GLVFRXUDJLQJ�SULYDWH�FDU�XVH�KDV�EHHQ�DQ�LPSRUWDQW�
VWHS� LQ� ODQG�FRQVWUDLQHG�� ORZ�O\LQJ� 'HQPDUN� WKDW� LV� YXOQHUDEOH� WR� WKH� ULVLQJ� VHD� OHYHOV�
EHFDXVH� RI� FOLPDWH� FKDQJH� �6X]XNL�� HW� DO��� ������ S�� ������ $IWHU� WKH� ����� µ���� \HDU�
FORXGEXUVW¶�WKDW�FDXVHG�GDPDJH�WRWDOOLQJ�PRUH�WKDQ�'..���ELOOLRQ��a long term Cloudburst 
Management Plan 2012 has been devised to be fully adaptive with the TOD and other 
infrastructure initiatives�VXFK�DV�QHZ�URDGV��EULGJHV��RU�SXEOLF�VSDFHV�DV�ZHOO�DV�JUHHQ�
DQG�EOXH�FOLPDWH�LQLWLDWLYHV��WR�HQVXUH�D�FRPPRQ�SODQ�FDQ�EH�LPSOHPHQWHG��&OLPDWH�$GDSW�
(($���������

�
6:  Finger Plan 1947-2007. Source: (Als, n.d.) 
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IURP� WKH� XUEDQ� FHQWUHV� HDUO\� LQ� WKH� SODQQLQJ� SURFHVV�� DQG� UDLO� LQIUDVWUXFWXUH� ZDV� EXLOW� LQ�
DGYDQFH�RI�WKH�GHPDQG�WR�VWHHU�JURZWK�DORQJ�GHVLUHG�JURZWK�D[HV��

Natural ecosystems preserved through TOD planning - Singapore 

,Q�6LQJDSRUH��WKH�Concept Plan�LV�D�VWUDWHJLF��ORQJ�WHUP�LQWHJUDWHG�ODQG�XVH�DQG�
WUDQVSRUWDWLRQ�SODQ�WKDW�JXLGHV�WKH�FLW\�GHYHORSPHQW�IRU����WR����\HDUV��UHYLHZHG�HYHU\�
���\HDUV��7KH�&RQFHSW�3ODQ�KROLVWLFDOO\�PDSV�RXW�6LQJDSRUH¶V�XUEDQ�GHYHORSPHQW��LW�
GHWHUPLQHV�ORFDWLRQV�IRU�PDMRU�LQIUDVWUXFWXUH�SURMHFWV��H�J��WKH�057�1HWZRUN��UHVHUYRLUV���
IXWXUH�KRXVLQJ��FRPPHUFLDO�DQG�LQGXVWULDO�FOXVWHUV��*UHHQ�DQG�EOXH�VSDFHV��H�J��QDWXUH�
UHVHUYHV��SDUNV�DQG�RSHQ�VSDFHV��DUH�VDIHJXDUGHG�DV�SDUW�RI�WKH�&RQFHSW�3ODQ��%LQ��
�������7KH�ILUVW�&RQFHSW�3ODQ�ZDV�SUHSDUHG�LQ������DQG�WKH�057�QHWZRUN�RSHQHG�LQ�
������6XEVHTXHQWO\��WKH�WDVN�RI�UHYLVLQJ�WKH�&RQFHSW�3ODQ�DQG�WDNLQJ�XS�IXUWKHU�72'�
GHYHORSPHQW�ZDV�SODFHG�XQGHU�D�VLQJOH�DXWKRULW\�IRXQGHG�LQ�������WKH�8UEDQ�
5HGHYHORSPHQW�$XWKRULW\����

72'�DOORZHG�6LQJDSRUH�WR�SUHVHUYH�LWV�QDWXUDO�HFRV\VWHPV�ZKLOH�GLUHFWLQJ�GHYHORSPHQW�
WR�ORZ�ULVN�]RQHV��*UHHQ�FRYHU�LQFUHDVHG�E\�����EHWZHHQ������DQG�������13DUNV���
�������7KLV�DSSURDFK�KHOSHG�6LQJDSRUH�UHGXFH�LWV�IORRG�SURQH�DUHD�IURP�������KD�LQ�
����V�WR�RQO\����KD�LQ�������,:50���������7KH�1'�*DLQ�LQGH[��ZKLFK�UDQNV�FRXQWULHV�RQ�
WKHLU�DELOLW\�WR�OHYHUDJH�LQYHVWPHQWV�DQG�FRQYHUW�WKHP�WR�FOLPDWH�DGDSWDWLRQ�DFWLRQV��
SODFHV�6LQJDSRUH�RQ�WKH�WRS�RI�WKH�OLVW��1'�*$,1���������

�
7: Flood prone zones in Singapore 1970 and 2013. Source: (Hill, 2013) 

�
8: Remote Sensing Images of Greenery Cover in Singapore. Source: (NParks , 2016) 
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x� TOD ensures better food security 

Compact development measures contribute to preserving urban agriculture�� ,Q� WKH�
&KLQHVH�3HDUO�5LYHU�'HOWD��PDVVLYH�DJULFXOWXUDO�ODQG�ZDV�FRQVXPHG�E\�XUEDQ�GHYHORSPHQW�LQ�
WKH� HDUO\� ����V�� )RU� H[DPSOH�� µSDGG\� SURGXFWLRQ� LQ� 'RQJJXDQ� LQ� WKH� 3HDUO� 5LYHU� 'HOWD� LQ�
6RXWKHUQ�&KLQD�GURSSHG�E\�����LQ��������¶��1HDUO\�����RI�WKH�WRWDO�DUHD�RI�'RQJJXDQ�KDG�
XQGHUJRQH�FKDQJHV� LQ���������� ,Q�FRQWUDVW��RQO\������ ODQG�XVH�FKDQJH�RFFXUUHG� LQ� WUDQVLW�
RULHQWHG�FRPSDFW�GHYHORSPHQW�+RQJ�.RQJ�EHWZHHQ����������*DU�RQ�<HK���������+RQJ�.RQJ�
XVHG�����RI�LWV�WRWDO�DUHD�WR�SURGXFH�����RI�IUHVK�YHJHWDEOHV������RI�SLJV��DQG�����RI�FKLFNHQ�
FRQVXPHG�E\�LWV�SRSXODWLRQ�LQ�WKH�����V��6LQJDSRUH�JUHZ�����RI�WKH�YHJHWDEOHV�FRQVXPHG�
E\� LWV� SRSXODWLRQ�� LQ� WKH� VDPH� SHULRG� �<HXQJ�� ������� $V� D� FR�EHQHILW�� XUEDQ� DJULFXOWXUH�
FRQWULEXWHV�WR�GLVDVWHU�ULVN�UHGXFWLRQ�DQG�FOLPDWH�DGDSWDWLRQ�E\�UHGXFLQJ�ZDWHU�UXQRII��NHHSLQJ�
IORRG�SODLQV�IUHH�IURP�LPSHUYLRXV�EXLOW�VXUIDFHV��UHGXFLQJ�XUEDQ�WHPSHUDWXUHV��FDSWXULQJ�GXVW�
DQG� &2��� 7KLV� FRPHV� DORQJ� ZLWK� D� PDMRU� PLWLJDWLRQ� EHQHILW�� JURZLQJ� IUHVK� IRRG� FORVH� WR�
FRQVXPHUV� UHGXFHV� HQHUJ\� VSHQW� RQ� IUHLJKW�� FRROLQJ�� SURFHVVLQJ� DQG� SDFNDJLQJ�� ZKLOVW�
SRWHQWLDOO\� UHXVLQJ� XUEDQ� RUJDQLF� ZDVWH� DQG� ZDVWHZDWHU� SURGXFWLYHO\� �58$)� )RXQGDWLRQ��
�������

x� TOD helps locate major transportation nodes, high density areas and critical 
infrastructure in less vulnerable areas 

A TOD design requires a thorough holistic assessment of the city��QRW�RQO\�GHQVLWLHV��
PRELOLW\�SDWWHUQV��DFWLYLW\�KXEV�EXW�DOVR�WRSRJUDSK\��K\GURORJ\��FOLPDWH�DQG�UHODWHG�SRWHQWLDO�
YXOQHUDELOLWLHV��6LQFH�72'�FDOOV�IRU�PDMRU�LQYHVWPHQWV��SUHVHQW�DQG�IXWXUH�YXOQHUDELOLWLHV�DUH�
WKRURXJKO\� WDNHQ� LQWR� FRQVLGHUDWLRQ� ZKHQ� OD\LQJ� RXW� WUDQVSRUWDWLRQ� QRGHV� DQG� URDGV�� 7KLV�
DSSURDFK�OHDGV�D�QXPEHU�RI�FOLPDWH�DGDSWDWLRQ�EHQHILWV��KLJK�SRSXODWLRQ�GHQVLWLHV�FDQ�GLYHUW�
WR� OHVV�KD]DUG�H[SRVHG�DUHDV�DQG�WKHVH�FDQ�SURYLGH�UHIXJH�WR�PRUH�H[SRVHG�FLWL]HQV�RU�� LI�
UHTXLUHG��SHRSOH�ORFDWHG�LQ�KLJKO\�FRQQHFWHG�]RQHV�FDQ��RQ�WKH�FRQWUDU\��VKLIW�WR�D�VDIHU�ORFDWLRQ�
IDVWHU��6DODW�	�2OOLYLHU����������

x� TOD improves accessibility and evacuation networks 

$FFHVVLELOLW\�PD\�SURYH�FULWLFDO�ZKHQ�D�GLVDVWHU�KLWV�WKH�FLW\��$V�GHPRQVWUDWHG�DERYH��major 
transit routes are usually located in safer city areas� DQG� DUH� HIILFLHQWO\� OLQNHG� WR�PRUH�
UHPRWH�QHLJKERXUKRRGV��7KLV�VWUXFWXUDO�VHW�XS�FDQ�EH�YHU\�HIIHFWLYHO\�FRPSOHPHQWHG�ZLWK�QRQ�
VWUXFWXUDO�FRPSRQHQWV��)RU�H[DPSOH�� WUDQVLW�FRQWURO� URRPV�IRU�PHWUR�QHWZRUNV�RU�EXV� WUDIILF�
PRQLWRULQJ�V\VWHPV�FDQ�EH�OLQNHG�WR�HPHUJHQF\�RSHUDWLRQV�FHQWUHV�VR�WKDW�WKH\�FLUFXODWH�UHDO�
WLPH� LQIRUPDWLRQ� RQ� WKH� PRYHPHQWV� RI� ERWK� SDVVHQJHU� YHKLFOHV� DQG� EXVHV�� DQG� LGHQWLI\�
FKRNHSRLQWV�GXULQJ�GLVDVWHUV���

�

�

�

�

�
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Houston¶V�WUDQVSRUWDWLRQ�DXWKRULW\��0(752��KDV�VHW�XS�DQ�DJUHHPHQW�ZLWK�WKH�QHLJKERXULQJ�
LVODQG�WRZQ�RI�*DOYHVWRQ�VWDWLQJ�WKDW�LQ�WKH�HYHQW�RI�D�KXUULFDQH��0(752�ZLOO�KHOS�HYDFXDWH�
*DOYHVWRQ�UHVLGHQWV�ORFDWHG�LQ�YXOQHUDEOH�VWRUP�VXUJH�]RQHV��'XULQJ�KXUULFDQH�5LWD���������
0(752�HYDFXDWHG�LQGLYLGXDOV�IURP�*DOYHVWRQ�DQG�+RXVWRQ��DUUDQJHG�IRU�VXSSOHPHQWDU\�UDLO�
VHUYLFHV�XVLQJ�RWKHU�UHJLRQDO�SDVVHQJHU�UDLO�DJHQFLHV�$PWUDN�DQG�7ULQLW\¶V��'DOODV�FRPPXWHU�
UDLO��UDLOURDG�IDFLOLWLHV�IRU�HYDFXDWLRQV��SURYLGHG�VXSSRUW�WR�VWUDQGHG�PRWRULVWV�RQ�IUHHZD\V��
DQG�RIIHUHG�VKHOWHU�DQG�EDVLF�DPHQLWLHV�WR�0(752¶V�DIIHFWHG�HPSOR\HHV�DQG�WKHLU�IDPLOLHV��
0(752�XVHG�����EXVHV�DQG�����RWKHU�YHKLFOHV�WR�WUDQVSRUW��������LQGLYLGXDOV�WR�VDIH�DUHDV�
LQ�������WULSV���75%��������S���������

7R�WDNH�DQ�$VLDQ�H[DPSOH��UHVLGHQWV�RI�5�3�GHYHORSPHQWV�LQ�+RQJ�.RQJ�YDOXH�WKH�IDFW�WKDW�
WKH\�FDQ�FRPPXWH�ZLWKRXW�JHWWLQJ�ZHW�GXULQJ�W\SKRRQV�DQG�VWRUPV��/HRQJ���������*LYHQ�KLJK�
W\SKRRQ� YXOQHUDELOLW\� RI� VHYHUDO� FRDVWDO� FLWLHV� LQ� $VLD�� 72'� GHYHORSPHQWV� WKDW� DGGUHVV�
HYDFXDWLRQ�SURFHVVHV�DQG�HPHUJHQF\�UHOLHI�FDQ�QRWDEO\�PLQLPLVH�GDPDJHV�IRU�LWV�YXOQHUDEOH�
SRSXODWLRQV��

x� TOD investments are de facto pro-poor and pro-vulnerable SRSXODWLRQV¶ 
investments� 
  

Housing infrastructure through TOD investments mitigates climate vulnerability of poor 
urban dwellers ZKR�RIWHQ�FKRRVH�WR�EH�ORFDWHG�LQ�YXOQHUDEOH�DUHDV�LQ�RUGHU�WR�UHPDLQ�ZLWKLQ�
DQ�HDV\�DFFHVV�WR�MRE�RSSRUWXQLWLHV��,QGHHG��KLJK�ODQG�YDOXH�GRHV�QRW�DOORZ�SRRU�DQG�LQIRUPDO�
VHWWOHUV� WR� UHQW� DFFRPPRGDWLRQ� LQ� ZHOO� SURWHFWHG� DUHDV�� KRZHYHU� RIWHQ� WKHVH� DUHDV� DUH�
VXUURXQGHG�ZLWK�ORZ�ODQG�YDOXH�YXOQHUDEOH�DUHDV��7KH�PDWWHU�LV�ZRUVHQHG�E\�WKH�XVH�RI�FKHDS�
DQG�QRQ�DGDSWHG�WR�FOLPDWH�KD]DUGV�FRQVWUXFWLRQ�PDWHULDOV��,Q�%DQJNRN¶V�.KORQJ�7RHL�VOXP��
�������� SRRU� XUEDQ� GZHOOHUV� OLYH� LQ� PDNHVKLIW� WLQ� VKDFN� KRXVHV� MXVW� PLQXWHV� DZD\� IURP�
OX[XULRXV�PDOOV��H[SDW�EDUV��KLJK�HQG�KRWHOV��SDUNV�DQG�LWV�6WRFN�([FKDQJH�WKDW�SURYLGH�WKHP�
OLYHOLKRRG�RSSRUWXQLWLHV��.KORQJ�7RHL�LV�H[WUHPHO\�VXVFHSWLEOH�WR�IORRGV�GXH�WR�LWV�ORFDWLRQ�LQ�D�
ORZ� O\LQJ� SRUW� DUHD�� LQDGHTXDWH� VWRUP� ZDWHU� GUDLQDJH� DQG� VXEVWDQGDUG� OLYLQJ� FRQGLWLRQV�
�6DSVXZDQ���������$V�D�UHVXOW��WKH�SRRU�SD\�WKH�KLJKHVW�SDUW�RI�WKH�EXUGHQ�UHODWHG�WR�H[WUHPH�
ZHDWKHU�HYHQW�GDPDJHV��,Q�WKH�3KLOLSSLQHV��SRRU�XUEDQ�KRXVHKROGV�VXIIHUHG�����RI�WKH�86'�
����ELOOLRQ�GDPDJHV�FDXVHG�E\�7\SKRRQ�.HWVDQD�LQ�������6LPLODUO\��GXULQJ�WKH������IORRGV��D�
WKLUG�RI�%DQJNRN¶V�SRSXODWLRQ�ZDV�GLUHFWO\�DIIHFWHG��EXW� WKLV� LQFOXGHG�WZR�WKLUGV�RI� WKH�FLW\¶V�
SRRU��81�+$%,7$7�����������

TOD connects low income populations to jobs by providing an efficient, rapid and 
affordable transportation�RQ�RQH�VLGH�DQG�WKURXJK�creating more equitable socially mixed 
neighbourhoods� RQ� WKH� RWKHU� VLGH�� 7KH�+RXVLQJ� DQG�'HYHORSPHQW�%RDUG� �+'%��ZHEVLWH�
UHSRUWV�WKDW�RYHU�����RI�6LQJDSRUH¶V�SRSXODWLRQ�UHVLGH� LQ�SXEOLFO\�JRYHUQHG�DQG�GHYHORSHG�
KRXVLQJ��7KHVH�UHVLGHQWLDO�FRPSOH[HV�DUH�SDUW�RI�SODQQHG�WUDQVLW�RULHQWHG�GLVWULFWV��,%,�*URXS��
�������,Q�DGGLWLRQ��GHYHORSHUV�DUH�SURYLGHG�LQFHQWLYHV�VXFK�DV�GHQVLW\�ERQXV��SDUNLQJ�VSDFH�
UHGXFWLRQ�RU�KLJKHU�)$5V�WR�LQFOXGH�PL[HG�LQFRPH�KRXVLQJ���

x� Climate adaptation through TOD carries a large number of co-benefits 

&OLPDWH�DGDSWDWLRQ�WKURXJK�TOD comes with valuable co-benefits��VXFK�DV�RSWLPLVDWLRQ�RI�
ORFDO�VSHQGLQJV��FOLPDWH�PLWLJDWLRQ��UHGXFWLRQ�RI�DLU�SROOXWLRQ�DQG�FRQJHVWLRQ��LPSURYHG�KHDOWK��
SODFHPDNLQJ�DQG�ZHOOEHLQJ���
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&UHDWLQJ�QHWZRUNV�RI�GHQVH��ZDONDEOH�FRPPXQLWLHV�JUHDWO\�reduces the energy consumption 
LQ�FLWLHV��$�IDPLO\�PRYLQJ�IURP�D�GULYDEOH�VXEXUEDQ�KRXVH�WR�D�ZDONDEOH�XUEDQ�SODFH�FDQ�UHGXFH�
LWV�HQHUJ\�XVDJH�DQG�*+*�HPLVVLRQV�E\���������/HLQEHUJHU���������

72'�KHOSV�ORFDO�JRYHUQPHQWV�optimise scarce municipal funds�E\�VDYLQJ�RQ�EXLOGLQJ�URDGV��
IO\RYHUV�DQG�SDUNLQJ�VSDFHV��DQG�HYHQ�KHOSV�JHQHUDWH�DGGLWLRQDO�UHYHQXHV��)RU�H[DPSOH��ODQG�
YDOXH�FDSWXUH� LQ�+RQJ�.RQJ�EURXJKW� LQ�DERXW�+.'����ELOOLRQ� UHYHQXHV�EHWZHHQ������DQG�
������DQG�XQORFNHG�ODQG�IRU���������SXEOLF�KRXVLQJ�XQLWV��6DODW�	�2OOLYLHU���������&LWLHV�WKDW�
LQWURGXFHG�72'�WHQG�WR� LQFUHDVH�DQG�FRQFHQWUDWH� UHDO�HVWDWH�YDOXHV� LQ� WKH�EHVW�FRQQHFWHG�
DUHDV�DQG�DUH�PRUH�FRPSHWLWLYH�WKDQ�RWKHU�FLWLHV��DV�D�UHVXOW�RI�DJJORPHUDWLRQ�HIIHFWV��$W�WKH�
FLW\�OHYHO��WUDQVLW�LQYHVWPHQW�FDQ�KDYH�WZLFH�WKH�HFRQRPLF�EHQHILW�WKDQ�D�KLJKZD\�LQYHVWPHQW��
$� GRXEOH�WUDFN� OLJKW� UDLO� V\VWHP� RFFXSLHV� ��� WLPHV� less urban space� WKDQ� KLJKZD\V� DQG�
SDUNLQJ�QHHGV�IRU�FDUV�� �1HZPDQ�	�.HQZRUWK\���������$W� WKH�KRXVHKROG� OHYHO��disposable 
incomes saved�RQ�EX\LQJ�D�FDU�FDQ�EH�FKDQQHOL]HG�WRZDUGV�KRXVHKROG�OHYHO�DGDSWDWLRQ�DQG�
PLWLJDWLRQ�PHDVXUHV�VXFK�DV�UDLQ�ZDWHU�KDUYHVWLQJ�V\VWHPV�RU�VRODU�SDQHOV��7KLV�DSSURDFK�
ZRUNV� HYHQ� EHWWHU� ZKHQ� LQFHQWLYLVHG� E\� JRYHUQPHQW� VXSSRUW�� VXFK� DV� VXEVLGLHV� RU� WD[�
LQFHQWLYHV��

0L[HG�ODQG�XVH�FRXSOHG�ZLWK�D�FRQWLQXRXV�SDVVHQJHU�IORZ�QHDU�WUDQVLW�VWDWLRQV�DOORZ�IRU�D�UDQJH�
RI�GD\WLPH�DQG�QLJKW�WLPH�DPHQLWLHV��FUHDWLQJ�active streets�WKURXJKRXW�WKH�GD\��7KLV�PHDQV�
µPRUH�H\HV¶�RQ�WKH�VWUHHW��PDNLQJ�FLWLHV�VDIHU�IRU�ZRPHQ�DQG�FKLOGUHQ��&RPPXQLW\�DPHQLWLHV�
VXFK�DV�VKRSV��FDIHV��JURFHULHV�DQG�RSHQ�VSDFHV�RQ�WKH�JURXQG�IORRU�RI�UHVLGHQWLDO�EXLOGLQJV�
PHDQ� JUHDWHU� FRQYHQLHQFH� IRU� WKRVH� OLYLQJ� DURXQG�� DORQJ� ZLWK� PRUH� RSSRUWXQLWLHV� IRU�
QHLJKERXUV�WR�PHHW�DQG�LQWHUDFW�ZLWK�RQH�DQRWKHU�DGGLQJ�WR�WKH�XUEDQ�VRFLDO�IDEULF��7KHVH�DUH�
RQO\� VRPH� FR�EHQHILWV� WKDW� 72'� EULQJV� WR� XUEDQ� HQYLURQPHQWV�� $V� D� UHVXOW�� SODQQHUV� DQG�
XUEDQLVWV�KDYH�EHHQ�ZRUOGZLGH�UHFRJQLVHG�72'�DV�D�YLDEOH�GHYHORSPHQW�PRGHO�IRU�FLWLHV�LQ�
GHYHORSLQJ�FLWLHV���

Conclusion 

$V�GHPRQVWUDWHG�DERYH��72'�LQWHUYHQWLRQV�KDYH�D�QXPEHU�RI�IHDWXUHV�WKDW�GLUHFWO\�FRQWULEXWH�
WR�VWUHQJWKHQLQJ�FOLPDWH�DGDSWDWLRQ��,QYHVWPHQWV�PDGH�LQWR�72'�DUH�LQYHVWPHQWV�PDGH�LQWR�
DQ� RYHUDOO� VRFLR�HFRQRPLF� HQYLURQPHQWDOO\� VXVWDLQDEOH� GHYHORSPHQW��ZKLFK� LV� DQ� HVVHQWLDO�
SULRULW\�IRU�GHYHORSLQJ�$VLDQ�FLWLHV��7KHVH�DUH�KHQFH�V\QHUJL]HG�LQYHVWPHQWV��ZKLFK�PDNHV�LW�
HDVLHU�WR�DGGUHVV�WKH�IXQGLQJ�FKDOOHQJH��/RRNLQJ�DW�72'�DV�D�FOLPDWH�DGDSWDWLRQ�VWUDWHJ\�PD\�
WKHUHIRUH�EH�FRQVLGHUHG�DV�D�SUDJPDWLF�DQG�DFKLHYDEOH�PRGHO���

6XFFHVVIXO�72'�LPSOHPHQWDWLRQ�UHTXLUHV�VWURQJ�PDQDJHPHQW�DQG�JRYHUQDQFH��FR�RUGLQDWLRQ�
EHWZHHQ�VWDNHKROGHUV�DQG�VLJQLILFDQW� ILQDQFLDO� LQYHVWPHQWV�RYHU� WLPH��7KHVH�SRVH�SROLWLFDO��
ILVFDO� DQG� RSHUDWLRQDO� FKDOOHQJHV� LQ� ORZ� DQG� PLGGOH� LQFRPH� $VLDQ� QDWLRQV� WKDW� PD\� IDFH�
GLIILFXOWLHV�ZLWK� WKH�DERYH�GXH� WR�FRPSOH[� LQWHU�JRYHUQPHQWDO� VWUXFWXUHV�� SROLWLFDO� HFRQRP\��
ZHDN�OHDGHUVKLS�DQG�D�QDUURZ�DFFHVV�WR�IXQGLQJ��7KHVH�FKDOOHQJHV�DQG�SRWHQWLDO�VROXWLRQV�DUH�
H[DPLQHG�LQ�PRUH�GHWDLOV�LQ�WKH�XS�FRPLQJ�UHODWHG�SDSHU��0HDQZKLOH��OHDUQLQJ�DQG�VWUDWHJL]LQJ�
EDVHG�RQ�VXFFHVVIXO�72'�EXVLQHVV�DQG�RSHUDWLQJ�PRGHOV�ZKLOH�WDUJHWLQJ�FOLPDWH�DGDSWDWLRQ�
FDQ�EH�DGRSWHG�LQ�DVVRFLDWLRQ�ZLWK�SULYDWH�LQYHVWRUV�DQG�LQWHUQDWLRQDO�GHYHORSPHQW�LQVWLWXWLRQV��

�
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Do High-Speed Trains improve the urban economy? Evidence from 
the Yangtze River Delta 

 

Yi FENG, Nanjing University, China 

 

Abstract: 

 

High-Speed Trains vastly improve traffic connections among cities and have significant impact on 

the regional spatial structure. On the one hand, high-speed trains bring new opportunity for urban 

economic development; on the other, for cities less competitive, high-speed rail may exacerbate 

the resources flow and become a new challenge for municipal development.  

China pays attention to high-speed railway construction since the 21
st
 century and soon plays a 

leading role in the world. In this essay, the Yangtze river delta is chosen as the research object to 

examine whether high-speed trains improve the urban economy or not.  

The quantitative model is modified from CD production function. The dependent variable is GDP in 

every city in each year. Three basic variables are: fixed asset investment, labor, and the proportion 

of tertiary industry. This study includes two observation variables: railway passenger flow and 

whether there is HST this year (dumb variable). Based on data from 24 cities from 2009 to 2016, I 

use a regression model to analyze the economic impact of HST in YRD. As a result, the overall 

construction of HST has a positive impact on urban economic development, but this effect is 

not significant for non-first-tier cities. 

 

 

1. Introduction  

High-Speed Trains (in short, HSTs) vastly improve traffic connections among cities and have 

significant impact on the regional spatial structure. It has become a hot topic in the field of 

economic geography for a long time that whether the high-speed trains improve urban 

economy or not. In China, the first HST line, Beijing-Tianjing HST line was open to traffic in 

2008, which signals a revolution in the regional transit system. 

Passed by HST line means that the city has been incorporated into a more efficient economic 

network, and thus it has become an important strategic resource in the competition among 

major cities. But on the other hand, many scholars mention that the construction of HST has 

adverse effects, that aggravates the outflow of resources for some cities. The effect of high-

speed trains on the economic growth of cities along the lines becomes a heated topic. I will 

examine this effect by observing the Yangtze River Delta area and base on panel data from 

2006 to 2016. 

 

2. Literature review 

2.1 high speed trains construction in China  

"High speed" is a relative concept compared to the speed of ordinary railways. The definition 

of high speed railways varies in different countries. The State Railway Administration of China 

defines the High-Speed Train as: trains designed to 250km/h (including the upgraded ones) 

and more EMU trains, and the initial operation speed is not less than 200 km/h. 

The construction of HST in the world started in Japan. In 1964, Tokyo-Osaka's Shinkansen 

was the first HST line with a speed of 210km/h, making a day trip possible between Tokyo and 

Osaka. In 1981, the first TGV high-speed train line opened in France, connecting Paris with 

Lyon and running at 270km/h. Subsequently, the HST lines in Germany, Spain and other 

countries have been opened, including not only the newly built HST lines, but also the 
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upgraded lines based on the original railways. The HST has become the core issue attracting 

global attention in the second half of the twentieth Century, bringing the second railway age. 

In twenty-first Century, China began to focus on high-speed and large volume railway 

construction and put it into practice quickly. The State Council of China depicted "four vertical 

and four horizontal" passenger HST lines in the Medium and Long Term Railway Network Plan, 

released in 2004. In 2009, Wuhan-Guangzhou HST marked the High-Speed Train Era in China 

with the speed of 394km/h. A global report by the world bank compared the construction of 

HST all over the world, as showed in the figure 1 and 2. HST construction of China quickly 

surpassing the developed countries in Europe and the United States. China becomes the 

country with the longest mileage of HST in the world. 

�

 

 
Figure 1-2: The world's HST mileage 1964-2010�HST mileage increasement 2001-2010�source: 

the World Bank report� 
 

However, after ten years of rapid development, the regional disparity of HST construction of 

China is noteworthy. As Myrdal(1957) said, the more developed regions are, the more 

attractive they are to attract new investments. In 2012, scholars applied accessibility analysis 

on national HST lines and found that HST network can improve the accessibility of the whole 

country, but the promotion of accessibility is not balanced nationwide. They expected that with 

the expansion of HST construction to the west, it may be more balanced. Based on National 

High-Speed Rail data and GDP data in 2014 compared with data in 2006, Liu conducted a 

spatial analysis by GIS and found "corridor effect" along Beijing-Shanghai, Beijing-Guangzhou, 

Shanghai-Wuhan and Shanghai-Xuzhou-Xi'an. Places with high accessibility gathered near 

larger cities and HST corridors. Wen (2017) analyzed the influence of HST on the accessibility 

of Chinese cities on a scale of urban agglomeration. It is proved that the HST construction has 

the largest impact on the Yangtze River Delta area, and influence on Beijing-Tianjin and the 

Pearl River Delta followed. In this essay, I will examine the influence on the Yangtze River 

Delta. 

2.2 debates on influence of HST on urban economy 

Scholars who believe that the construction of HST promotes local economy explain that the 

HST lines can enhance the economic ties among cities, and then promote the integration and 

overall development of the regional economy. The main logic of this conjecture is that the HST 

strengthens city accessibility, thereby enhancing the regional production factors and ultimately 

bringing about economic growth. Scholars first proved that with the construction of high-speed 

rail network, the accessibility of cities has been significantly enhanced. There is an obvious 

correlation between accessibility and production factors in the region. From the perspective of 

time and space compression, faster speed redefines the boundary of the interconnected 

regions, facilitates cooperation in a larger regional market, and expands the scope of the flow 
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of production factors. Accordingly, some scholars with positive attitudes point out that "there 

will be an integrated development trend between cities or regions" and may form a "high-speed 

rail economic belt". 

Along with the HST construction nationwide, more and more scholars remind the negative 

effects of HST construction on the development of cities along the line. For example, Wang 

Jie(2015) think that "siphon effect" is a major challenge for cities along the high speed rail line, 

that the lost resources exceed resources being attracted to invest in the target city. The 

development of regional transport network is a double-edged sword. The convenience brought 

by HST speeds up the resource flow, and also promote the accumulation of capital, talents 

and information to the regions with more competence. That is, the HST construction can greatly 

improve the accessibility of the city and promote the formation of a larger scale of the division 

of labor, but for some cities, the loss of the elements will also be accelerated. 

Since the 70s of the last century, the impact of the construction of high speed rail on the urban 

economy and the regional economic pattern has attracted wide attention from scholars in 

Japan, Britain and France. For example, Bonnafous (1987), when studying the impact of 

French high speed rail (TGV) on the development of Lyon City, pointed out that high speed rail 

transit provides a new economic vitality for the economic development of Lyon. Pol (2003) also 

put forward a similar view by a case study in Lille, but at the same time, he believed that only 

cities with exceedingly economic potential can use the accessibility of large external traffic to 

improve their own economy. If not, the increase of external traffic accessibility will even bring 

the backwash effects. Puga (2008) also indicated that the high-speed railway benefited the 

core cities at the expense of minor cities, exacerbating the regional imbalance. 

In China, scholars are still arguing about the effect of China's HST development on the urban 

economy. Some scholars believe that HST has brought opportunities for some cities, but they 

never indicate cities gaining profits while others losing fortunes on a scale of urban 

agglomeration. Some scholars point out that the siphon effect of HST construction has existed 

but fail to scale the influence, because the duration after HST construction is too short. This 

study tries to analyze the effect in YRD area, hoping to show the impact of the HST on the 

economic development of the cities. 

 

3. Research design 

3.1 research area 

As cited above, the construction of China's HST started from east to west, and the urban 

agglomeration in the Yangtze River Delta is one of the first agglomerations equipped with HST 

and the speed of construction is astonishing and the passenger volume is remarkable. 

Considering the following three reasons, this study chose the Yangtze River Delta as the 

research object. Firstly, as a world-class urban agglomeration, the YRD is in the forefront of 

the country with an active market and strong capital flow, thence it is easier to observe the 

economic adjustment. Secondly, HST construction started relatively early in YRD, which can 

provide data for this study for a relatively long time. Besides, information and development 

data of the Yangtze River Delta urban agglomeration are relatively open. According to the 

development plan of the Yangtze River Delta urban agglomeration in 2016, this area includes 

Shanghai, 9 cities of Jiangsu province (Nanjing, Wuxi, Changzhou, Suzhou, Nantong, 

Yancheng, Yangzhou, Zhenjiang, Taizhou), and 8 cities of Zhejiang Province, 8 cities (Hefei, 

Wuhu, Ma'anshan, Tongling, Anqing, Chuzhou, Chizhou, Xuancheng), as a total of 26 cities. 

By 2016, 24 cities(except Yancheng, Zhoushan) had been included in the national HST 

network. In order to compare the relationship between economic development and high-speed 

rail transport, the panel data in this study ranged from 2006-2016. Finally, 166 objects were 

obtained, including Shanghai, Nanjing, Hangzhou, Hefei, Ningbo, Taizhou, Jiaxing, Shaoxing, 

Jinhua, Suzhou, Shanghai, Nanjing, Hangzhou, Hefei, Ningbo, Taizhou, Jinhua, Suzhou, Wuxi, 

Wuxi, Ningbo, Ningbo, Hangzhou, Hangzhou, Taizhou, Jiaxing, Jinhua, Suzhou. 

In the context of China's high-speed rail, I consulted the difference between D line and G line. 
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High speed railways generally refer to "railway lines" while D line refers to a type of marshalling 

trains. According to some scholars' textual research, EMU trains run on high-speed railways 

in Russia, which means that the two concepts are not antagonistic. In China, the difference of 

high speed rail and motor train is in speed, that the D train runs at 200-300km/h speed while 

the G high speed rail reaches above 300km/h. According to China Railway Administration, 

trains running at more than 200km/h are HSTs, so cities with D trains passing through are also 

calculated in this study. The construction sequence of the Yangtze River Delta high-speed 

railway is shown in the following table. 

 

�

Time  Line  Cities (in YRD) 

2008 Hefei-Nanjing line Hefei, Nanjing 

2009 Yong-Wen line Ningbo, Taizhou 

2010 Shanghai-Nanjing line Shanghai, Suzhou, Wuxi, Changzhou, Zhenjiang, Nanjing 

2010 Shanghai-Hangzhou line Shanghai, Jiaxing, Hangzhou 

2011 Beijing-Shanghai line Chuzhou, Nanjing, Zhenjiang, Changzhou, Wuxi, Suzhou, 

Shanghai 
2013 Hangzhou-Ningbo line Hangzhou, Shaoxing, Ningbo 

2013 Ningbo-Hangzhou line Nanjing, Changzhou, Huzhou and Hangzhou 

2014 Hangzhou-Changsha 

line 

Hangzhou, Shaoxing, Jinhua 

2015 Hefei-Fuzhou line Hefei, Tongling, Xuancheng 

2015 Jinhua-Wenzhou line Jinhua  

2015 Nanjing-Anqing line Nanjing, Ma'anshan, Wuhu, Tongling, Chizhou, Anqing 

2016 Nanjing-Nantong line Nanjing, Yangzhou, Taizhou, Nantong 

 
Table1: construction sequence of HST in Yangtze River Delta area 

 

3.2 model and variables  

 

Taking the construction of HST as one of the independent variables, this study uses an 

econometric model to simulate the development of the urban economy. In the traditional 

econometric research, CD function is widely used to estimate the development of the urban 

economy. That is, economic progress is determined by technology, capital and labor force. In 

the study of economic development in the YRD area, some important conclusions have been 

obtained by simulation and correction of models. For example, Zhang Xiaodi and Li Xiaozhong 

(2005) compared the TFP and the growth rate of Jiangsu, Zhejiang and Shanghai in the YRD 

area, finding that the marketization and internationalization were the main ways to improve the 

regional efficiency. Zhou Xiaoyan (2009) analyzed the economic growth of the YRD by a 

stochastic production frontier model. It is believed that the improvement of the urbanization 

rate, the structure of the second industry, the level of infrastructure and the level of human 

resources in the second industry will increase the efficiency of production. Zhang Xueliang and 

Sun Haiming (2009) divided the economic growth of the Yangtze River Delta into four parts: 

capital accumulation, efficiency improvement, technological progress and human capital input 

through DEA analysis. It is considered that the dominant economic growth is still the 

accumulation of material capital, and the second is the accumulation of human capital. At the 

same time, they found evidence of TFP's leading role in economic growth in Shanghai. 

Based on previous studies, this essay modifies CD function. First of all, the economic 

development of the YRD area mainly depends on the accumulation of capital and labor force. 

Other factors, such as technological progress, industrial structure and policy advantages, have 

different degrees of contribution. The first-tier cities, such as Shanghai, are more affected by 
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technological progress. Considering the availability of data, this essay selects three main 

variables including fixed assets investment, labor quantity and three production proportion. 

According to the purpose of this study, the statistics of railway passenger flow and whether 

HST lines passes by are also included. To eliminate heteroscedasticity, I take the logarithm of 

both sides and the model in this study as follows: 

 

���������������
���������	��������������������������������!���e��� �����
 

The dependent variable Y is the annual gross domestic production (GDP) of each city. 

The five independent variables are: 

1) Variable L stands for the labor force. The value is the total number of employed persons in 

various cities at the end of each year. 

2) Variable K stands for capital and the value is the total investment in fixed assets of different 

cities at the end of each year. 

3) Variable S stands for the industrial structure and value is the proportion of third industries to 

the annual gross domestic production. 

4) Variable Q stands for the railway passenger flow and the value is the railway passenger 

volume each city in a year. 

5) P is a dumb variable indicating whether HST line passes through this city or not. The value 

is 1 since the year when HST line passed, which is 0 before this year. 

 

The key variables of observation are: Qit and Pit. 

If significant positive effects of the dumb variable on economic growth are observed, it proves 

that HST promote urban economy. Besides, I will further study non-first-tier cities in the YRD 

area. If significant negative effects of economic growth were observed, it demonstrates 

significant siphon effect of HST on the non-front-line cities. 

4. Results  

Firstly, 166 objects are analyzed by a panel regression model. The results are obtained by 

using the fixed effect and the random effect, and the result of Hausman test is 0.1053. 

Therefore, the fixed effect estimation is selected (Table 2). According to the results, there is a 

significant positive effect (95% confidence interval) in labor force, capital input and industrial 

structure. In addition, within the 95% confidence interval, the railway passenger flow has a 

significant positive effect on the urban economic development in the YRD area. The dumb 

variable P has a significant positive effect on the urban economic development in the 90% 

confidence interval. Therefore, generally speaking, HST construction has positive effects on 

urban development. 

 

 

Variable  estimated 
coefficients 

standard 
deviation P value 

L 0.948 0.111 0.000 
K 0.346 0.035 0.000 
Q 0.110 0.035 0.002 
S 1.894 0.351 0.000 
P 0.053 0.032 0.100 

 
Table2: Results of economic development and HST construction in Yangtze River Delta 

 

Then the panel data of non-first-tier cities is analyzed. 12 cities, including Hefei, Ningbo, 

Taizhou, Jiaxing, Shaoxing, Jinhua, Wuxi, Changzhou, Zhenjiang, Wuhu, Ma'anshan and 

Nantong, are selected for further regression. The amount of objects is 111. Through Hausman 

test, p value is 0.0215, and thence this part chooses fixed effect regression model, and the 

estimated results are shown in Table 3. 
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Variable estimated 
coefficients 

standard 
deviation P value 

L 1.354 0.149 0.000 
K 0.261 0.043 0.000 
Q 0.070 0.043 0.104 
S 2.953 0.494 0.000 
P 0.018 0.042 0.668 

Table3: Results of economic development and HST construction effect of non-first-tier cities in 
YRD 

According to panel regression analysis, labor force, fixed capital and industrial structure have 

significant positive effects on the economic development of non-first-tier cities. In the 90% 

confidence interval, railway passenger flow has positive effects on the urban economic 

development. However, the dumb variable doesn’t show a significant economic contribution. 

That is, for non-first-tier cities, the effect of HST on urban economic development is not 

significant. 

5. Conclusion and discussion

This essay first analyzes the impact of HST construction on the economic development of 

cities theoretically. Due to the significant spatial compression effect, HST construction is 

conducive to the economic cooperation and development of cities along the line, but the risk 

of resources outflow of non-first-tier cities is also increasing. Further, I conduct an empirical 

test based on panel data of Yangtze River Delta area for 11 years. The results show that the 

overall construction of HST has a positive effect on urban economic development, but this 

effect is not significant for non-first-tier cities. 

The results of this empirical analysis reflect the complex effects of HST construction on urban 

economic development. For cities with superior economic development and strong resource 

competitiveness, they can easily benefit from high-speed railway stations. For non-first-tier 

cities, the construction of HST does not have a significant positive effect on urban economy, 

perhaps because of the "siphon effect", but the negative effect on economic development has 

not been found in the empirical analysis either. Perhaps for the YRD urban agglomeration, 

HST construction can promote the restructuring of the urban agglomeration economic structure, 

but the specific effects need to be further observed. 

However, there are still many deficiencies in data analysis, which include three aspects: 

sample selection, variables and time effect. 

Firstly, the total amount of data selected in this paper is small. Although the Yangtze River 

Delta's HST construction is at the forefront of the country, many cities only have high-speed 

rail after 2010. In order to expand the number of samples and form a contrast, this paper 

extends the time of panel data to 2006-2016 years, but the time of high speed rail in some 

cities is too short, which is unfavorable to the analysis of panel data. In addition, the difficulty 

of obtaining urban statistical data leads to the lack of many samples, resulting in a smaller data 

range. 

Secondly, the selection of variables is limited by data availability. For the economic 

development of the urban agglomeration in the YRD, labor, capital and land are important 

factors, but the influence of policy, innovation and technological revolution is also significant. 

In the previous study, some scholars pointed out that only Shanghai has found the significant 

influence of policy and technological innovation on the economic development. Therefore, in 

this research, the model is simplified, and these kind of variables are not included. 

Thirdly, in the result of the quantitative analysis, the construction of HST has no significant 

effect on non-first-tier cities. This conclusion also needs further observation. For some cities, 

after the high-speed rail operation in 2014, there is not sufficient data in this study, which needs 

further observation and analysis. 
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Urban Mobility in Transition: Perspectives and Challenges on Urban Living and 
Public Spaces in China �

0RGHUDWRU��*2(7+$/6��6HEDVWLDQ��9LFH�3UHVLGHQW�,62&$53���

6SHDNHUV��3$1��+DL[LDR��7RQJML�8QLYHUVLW\���:$1*��+RQJ\DQJ��1DQMLQJ�8QLYHUVLW\��&KLQD���

 �
ABSTRACT: �

$XWRPDWHG� DQG� VKDUHG� YHKLFOHV� DQG� PRELOLW\� VHUYLFHV� ±� FRPELQHG� ZLWK� HOHFWULILFDWLRQ� DQG�
FRQQHFWLYLW\�±�DUH�DERXW�WR�WUDQVIRUP�RXU�GDLO\�FRPPXWLQJ�KDELWV�DQG�HQHUJ\�FRQVXPSWLRQ�PRGHV�
LQ�WKH�XUEDQ�DQG�UXUDO�ODQGVFDSHV���

7KH�WUDGLWLRQDO�FRPSHWLWLRQ�EHWZHHQ�SULYDWH�DQG�SXEOLF�WUDQVSRUW�LQ�FLWLHV�LV�QRZ�FKDOOHQJHG�E\�WKH�
UDSLG�HPHUJHQFH�RI�³0RELOLW\�DV�D�6HUYLFH´��0DD6���LQFOXGLQJ�WKH�VKDULQJ�DQG�KDLOLQJ�RI�QRW�RQO\�
FDUV�DQG�ELNHV�EXW�DOVR�EXVHV��VKXWWOHV�DQG�SDUNLQJ�VSDFHV���

6LQFH� GLJLWDO� FRQQHFWLYLW\� KDV� RSHQHG� QHZ� ZLQGRZV� RI� RSSRUWXQLWLHV� IRU� FRPPXQLWLHV� DQG�
FRPPXWHUV�WKURXJK�WKH�VKDULQJ�HFRQRP\��WKH�ZD\�ZH�XVH�WRJHWKHU�DQG�LQGLYLGXDOO\�RXU�VWUHHWV�DQG�
SXEOLF�VSDFHV�PLJKW�EH�OHVV�VHJPHQWHG�DQG�LQIRUPDO��DV�D�UHVXOW�RI�UHDO�WLPH�DQG�FROOHFWLYH�GHFLVLRQ�
PDNLQJ���

$Q�RSWLPL]HG�VFHQDULR�RI�PRELOLW\�UHYROXWLRQ��LQWHJUDWLQJ�DXWRPDWLRQ��VKDULQJ�DQG�HOHFWULILFDWLRQ�E\�
������SUHVHQWV�D�UHGXFWLRQ�IURP�������WR�����PHJDWRQV�RI�&2��DQG�IURP�����WR�����ELOOLRQ�YHKLFOHV�
ZRUOGZLGH���

$�IHZ�FLWLHV�DUH�QRZ�VWDUWLQJ�WR�WHVW�VPDUW�PRELOLW\�V\VWHPV��EXW�PRVW�RI�WKHP�GUDPDWLFDOO\�ODFN�RI�
XUEDQ�SODQQLQJ�VWUDWHJLHV�LQ�WHUPV�RI�LQWHJUDWLRQ�RI�SXEOLF�WUDQVSRUW�DQG�QHZ�PRELOLW\�VHUYLFHV��SXEOLF�
VSDFHV�DQG�SDUNLQJ�PDQDJHPHQW���

&KLQHVH�FLWLHV�KDYH�UHFHQWO\�EHFRPH�YDVW�ODERUDWRULHV�RI�PRELOLW\�LQQRYDWLRQ�DQG�GLJLWL]DWLRQ��:KLOH�
ODUJH�SURMHFWV�RI�XUEDQ�PDVV�WUDQVLW�QHWZRUNV�KDYH�IORXULVKHG�DFURVV�WKH�FRXQWU\��PXOWLSOH�IRUPV�RI�
FDU�ELNH� VKDULQJ� DQG� KDLOLQJ� KDYH� DSSHDUHG�� ,Q� -XO\� ������ WKH� &KLQHVH� 0LQLVWU\� RI� 7UDQVSRUW�
SXEOLVKHG�WKH���WK�)LYH�<HDU�3ODQ�RQ�GHYHORSLQJ�D�VPDUW�XUEDQ�PRELOLW\�LQIUDVWUXFWXUH��ZLWK�WKH�ZLVK�
WR�LQWHJUDWH�PDVV�WUDQVLW��HOHFWULILFDWLRQ�RI�YHKLFOHV�DQG�PRELOLW\�VHUYLFHV��HVSHFLDOO\�WKH�ODVW�PLOH�
WUDQVSRUW�VHUYLFHV��VXFK�DV�FRPPXQLW\�VKXWWOHV��ELNH�VKDULQJ�DQG�VPDUW�SDUNLQJ�DQG�VWUHHWV�IRU�DOO�
PRGHV���

7KH�VHVVLRQ�SURSRVHV� WR� LGHQWLI\� WKH�PDMRU�FRPLQJ� WUHQGV�DQG�FKDOOHQJHV�RI� WKH�XUEDQ�PRELOLW\�
UHYROXWLRQ�LQ�&KLQHVH�PHJD�FLWLHV��DSSURDFKLQJ�WKLV�FRPSOH[�WUDQVLWLRQ�IURP�WKH�H[SHULHQFH�RI�GDLO\�
FRPPXWHUV�DQG�ORFDO�SODQQHUV�LQYROYHG�LQ�WKH�VHVVLRQ���

7KH�ILUVW�SDUW�RI�WKH�VHVVLRQ�LQFOXGHV�WKH�LQWURGXFWLRQ�RI�WKH�UHVHDUFK�WRSLF�DQG�WKH�SUHVHQWDWLRQ�RI�
ILYH�&KLQHVH�FDVH�VWXGLHV�RI�XUEDQ�WUDQVSRUW�SROLFLHV��)LYH�&KLQHVH�XUEDQ�SODQQHUV�ZLOO�WKHQ�ZLWQHVV�
WKHLU� SURIHVVLRQDO� DQG� FRPPXWHU¶V� H[SHULHQFH� RI� WKH� WUDQVIRUPLQJ� XUEDQ�PRELOLW\� ODQGVFDSH� LQ�
%HLMLQJ��-LQDQ��1LQJER��1DQMLQJ�DQG�*XDQJ]KRX���

7KH�WKLUG�DQG�ODVW�SDUW�RI�WKH�VHVVLRQ�ZLOO�EH�GHGLFDWHG�WR�D�UDSLG�YLVLRQLQJ�E\�WKH�VHVVLRQ�SDUWLFLSDQWV�
RI�LQWHJUDWHG�VROXWLRQV�IRU�KHDOWK\�DQG�VPDUW�PRELOLW\��SXEOLF�VSDFHV�DQG�VWUHHWV�LQ��
&KLQHVH�FLWLHV��SXWWLQJ�LQ�SHUVSHFWLYH�WKH�UROH�RI�FLW\�SODQQHUV�LQ�WKH�WHFKQRORJLFDO�WUDQVLWLRQ�RI�FLWLHV���

��

1085



How to develop a new public service �

0RGHUDWRU�DQG�6SHDNHU��*86&+/��/DULVVD��8UEDQ�SODQQHU�EDVHG�DW�SDUWLFLSDWRU\�SODQQLQJ�DQG�
GHVLJQ�RIILFH�:HORYH7KH&LW\��5RWWHUGDP��7KH�1HWKHUODQGV���

 �
ABSTRACT: �

&LWL]HQV�KDYH�SOHQW\�RI�LGHDV�IRU�WKH�QHLJKERXUKRRG�LQ�ZKLFK�WKH\�OLYH��ZRUN�DQG�SOD\��8QIRUWXQDWHO\��
WKH\� GRQ¶W� DOZD\V� KDYH� DFFHVV� WR� WKH� ULJKW� LQIRUPDWLRQ� WR� GHYHORS� WKHLU� LGHDV� LQWR� D� FRQFUHWH�
SURSRVDO��7KDW¶V�ZK\�)UHLH�XQG�+DQVHVWDGW�+DPEXUJ��5RPD�&DSLWDOH�DQG�7KH�5R\DO�%RURXJK�RI�
.HQVLQJWRQ�DQG�&KHOVHD�ZDQW� WR�VKDUH�D�FRPELQDWLRQ�RI�RSHQ�GDWD�DQG�H[SHUW�NQRZOHGJH��7KH�
VPDUWLFLSDWH�SODWIRUP�DOORZV�FLWL]HQV��HQWUHSUHQHXUV��1*2V�DQG�FLW\�RIILFLDOV�WR�VXEPLW�WKHLU�SURSRVDO�
IRU�D�VXVWDLQDEOH�QHLJKERXUKRRG�DQG�WR�UHFHLYH�LPPHGLDWH�IHHGEDFN��7KLV�PHDQV�HYHU\RQH�FDQ�JHW�
LQYROYHG��HYHQ�WKRVH�ZKR�KDYH�QHYHU�LQWHUDFWHG�ZLWK�ORFDO�JRYHUQPHQW�EHIRUH���

6PDUWLFLSDWH�LV�EDVHG�RQ�D�FR�FUHDWLRQ�VWUDWHJ\�ZKLFK�FRQVLVWV�RI�WKUHH�FRPSOHPHQWDU\�FRQFHSWV��
8UEDQ�VWRU\��6PDUWDWKRQ�DQG�6PDUW�,PSOHPHQWHU�6XPPLW��7KLV�VWUDWHJ\�UHVXOWHG�LQ�WKUHH�SURWRW\SHV�
�3ODQW�D�7UHH�$SS��8UEDQ�7UDQVIRUPDWLRQ�$SS���'�3ODQQLQJ�$SS��ZKLFK�ZKHUH�WHVWHG�E\�PRUH�WKDQ�
����SDUWLFLSDQWV�LQ�WKH�SLORW�FLWLHV��'XULQJ�WKHVH�WHVWLQJ�VHVVLRQV��RU�6PDUWDWKRQV��VHYHUDO�FLWL]HQV�
DQG�HQWUHSUHQHXUV�GHPDQGHG�WR�KDYH�DFFHVV�WR�WKH�WHFKQRORJLFDO�FRUH�RI�WKH�GLJLWDO�SODWIRUP��7KHVH�
VR�FDOOHG�µVPDUW�LPSOHPHQWHUV¶�ZDQW�WR�SOXJ�LQ�WKHLU�RZQ�WRSLF�OLNH���

New Public Service �
Improving cycle infrastructure �
7KH�*HUPDQ�F\FOLVW¶V�DVVRFLDWLRQ��$')&��FRPSULVHV���������PHPEHUV��7KH\�DUH�WULJJHUHG�E\�
VPDUWLFLSDWH¶V�LPPHGLDWH�IHHGEDFN�IXQFWLRQ�DQG�ZDQW�WR�SOXJ�LQ�WKHLU�RZQ�WRSLF��D�EHWWHU�F\FOH�
LQIUDVWUXFWXUH�LQ�WKH�+DPEXUJ�0HWURSROLWDQ�5HJLRQ��7KLV�EUDQG�QHZ�DSSOLFDWLRQ�VKRXOG�PRELOL]H�
WKHLU�PHPEHUV�WR�FRPH�XS�ZLWK�UHDOLVWLF�SURSRVDOV�IRU�LQIUDVWUXFWXUDO�LPSURYHPHQWV�OLNH�PRUH����
NP�URDGV��KDQG\�VKRUW�FXWV�DQG�FDU�IUHH�VFKRRO�]RQHV���

New Public Service �
Locating water pumps �
7KH�'XWFK�GHYHORSPHQW�DLG�RUJDQL]DWLRQ��&RUGDLG��ZRUNV�LQ�PRUH�WKDQ����XUEDQ�VOXP�DUHDV�LQ�
$IULFD�DQG�$VLD��7KH\�DOVR�VHH�WKH�SRWHQWLDO�RI�VPDUWLFLSDWH¶V�LPPHGLDWH�IHHGEDFN�IXQFWLRQ��
HVSHFLDOO\�LQ�FRPELQDWLRQ�ZLWK�LWV�ORFDWLRQ�EDVHG�IHDWXUH��7KHLU�WRSLF��ILQGLQJ�WKH�EHVW�ORFDWLRQV�IRU�
ZDWHU�SXPSV��7KLV�DSSOLFDWLRQ��ZKLFK�ZLOO�EH�EDVHG�RQ�DQ�H[LVWLQJ�SURWRW\SH���3ODQW�D�7UHH�$SS��
VKRXOG�PRELOL]H�VOXP�GZHOOHUV�WR�SRLQW�RXW�WKH�ULJKW�VSRWV�IRU�WKLV�HVVHQWLDO�SLHFH�RI�XUEDQ�
LQIUDVWUXFWXUH���

:H�ZLOO�LQYLWH�DOO�FRQIHUHQFH�SDUWLFLSDQWV�LQ�%RG¡�WR�WHVW�WKH�VPDUWLFLSDWH�SURWRW\SHV��%HVLGHV�WKDW��
ZH�ZLOO�FKDOOHQJH�WKHP�WR�WKLQN�DERXW�ZKLFK�NLQG�RI�1HZ�3XEOLF�6HUYLFH�WKH\�ZRXOG�OLNH�WR�LQWURGXFH�
DQG�KRZ�WKH�VPDUWLFLSDWH�SODWIRUP�FRXOG�KHOS�WKHP�LQ�DFKLHYLQJ�WKDW�JRDO���

7KH�VPDUWLFLSDWH�SURMHFW� LV� IXQGHG�XQGHU�WKH�+RUL]RQ������ UHVHDUFK�DQG� LQQRYDWLRQ�SURJUDPPH�
XQGHU� JUDQW� DJUHHPHQW� 1R� �������� ,W� UXQV� IURP� )HEUXDU\� ����� WR� -DQXDU\� ������ )RU� PRUH�
LQIRUPDWLRQ��FKHFN�ZZZ�VPDUWLFLSDWH�HX��

 �
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.DL��;LQ���Land Suitability Evaluation for Resilient Urban Planning   ��WK�,62&$53�&RQJUHVV�������

�

Land Suitability Evaluation for Resilient Urban Planning: 
a Planning Practice of Pingdingshan City, China 

�
;LQ�.$,��6KDQJKDL�7RQJML�8UEDQ�3ODQQLQJ�	�'HVLJQ�,QVWLWXWH��&KLQD�

�
�
1. Introduction
�
1.1  Resilient urban planning 
&LWLHV�DUH�LQFUHDVLQJO\�EHFRPLQJ�FRPSOH[�V\VWHPV�RI�VRFLDO��HFRQRPLF�DQG�HFRORJLFDO�IDFWRUV��
+RZHYHU�� WKH\� DUH� YHU\� YXOQHUDEOH� ZKHQ� DQ\� RI� WKHLU� VXEV\VWHPV� DUH� GHVWUR\HG� RU� IDLO� WR�
DGDSW� WR� QHZ� FKDOOHQJHV� �;LDROLQJ� =KDQJ�� ������� )URP� ����� WR� ������ WKH� ZRUOG¶V� XUEDQ�
SRSXODWLRQ�LQFUHDVHG�DW�D�UDWH�RI�������5DSLG�XUEDQL]DWLRQ�DQG�JURZLQJ�PHJD�FLWLHV�SRLQW�WR�
D�QHHG�IRU�PRUH�UHVLOLHQW�FLWLHV�WKDW�KDYH�WKH�FDSDFLW\�WR�ZLWKVWDQG�WKH�VKRFNV�RI�SRSXODWLRQ�
JURZWK�� UDSLG� GHPRJUDSKLF� VKLIWV� LQ� SRSXODWLRQ�� DQG�HQYLURQPHQWDO� FDWDVWURSKHV� �.HYLQ�&���
�������7KXV��IRVWHULQJ�UHVLOLHQFH�JUDGXDOO\�EHFRPHV�DQ�LPSRUWDQW�JRDO�IRU�XUEDQ�SODQQLQJ��
�
7KH� FRQFHSW� RI� UHVLOLHQFH� KDV� WUDGLWLRQDOO\� EHHQ� XVHG� LQ� SK\VLFV� DQG� SV\FKRORJ\� WR�
UHVSHFWLYHO\� LQGLFDWH�WKH�DELOLW\�RI�DQ�REMHFW�WR�UHWXUQ�WR� LWV�RULJLQDO�SRVLWLRQ�DIWHU� UHFHLYLQJ�D�
KLW� DQG� WKH� DELOLW\� WR� VXFFHVVIXOO\� VXUYLYH� D� VKRFN� RU� WUDXPD�� ,W� ZDV� ILUVW� LQWURGXFHG� LQWR�
HFRORJ\�LQ������E\�+ROOLQJ�ZKR�GHVFULEHG�LW�DV�D�PHDVXUH�RI�WKH�DELOLW\�RI�V\VWHPV�WR�DEVRUE�
FKDQJH� DQG� GLVWXUEDQFH� ZLWKRXW� ORVLQJ� WKH� SUH�GLVWXUEDQFH� UHODWLRQVKLSV� EHWZHHQ� WKHLU�
FRQVWLWXHQW�HOHPHQWV��$\\RRE�6KDULILD���������5HVLOLHQFH�LQ�WHUPV�RI�FLWLHV�JHQHUDOO\�UHIHUV�WR�
WKH�FDSDFLW\�RI�D�FLW\�WR�UHERXQG�IURP�GHVWUXFWLRQ��$583���������WKH�DELOLW\�WR�DEVRUE��DGDSW�
DQG�UHVSRQG�WR�FKDQJHV�LQ�DQ�XUEDQ�V\VWHP��.HYLQ�&����������
��
8UEDQ� UHVLOLHQFH� LV� GLYLGHG� LQWR� VHYHUDO�PDLQ� DVSHFWV� WKDW� FRYHU� HFRORJLFDO�� LQIUDVWUXFWXUDO��
HFRQRPLF�DQG�VRFLDO�GLPHQVLRQV��7KH�Rockefeller Foundation�FDUULHG�RXW�D�UHVHDUFK�DERXW�
city resilience index� LQ� ������ WKH� UHVXOW� VKRZV� WKDW� WKH� UHVLOLHQFH�RI� D� FLW\� UHODWHV� WR� �� NH\�
GLPHQVLRQV�� LQFOXGLQJ�SHRSOH�� RUJDQLVDWLRQ�� SODFH�DQG�NQRZOHGJH��8QGHUSLQQLQJ� WKHVH� IRXU�
GLPHQVLRQV�����JRDOV�DUH�GHILQHG�WR�UHSUHVHQW�WKH�FLW\¶V�LPPXQH�V\VWHP��7DE�����7KLV�SDSHU�
LV�PDLQO\�FRQFHUQHG�ZLWK� WKH�SODFH�GLPHQVLRQ�� WKH�TXDOLW\�RI� LQIUDVWUXFWXUH�DQG�HFRV\VWHPV�
WKDW�SURWHFWV��SURYLGH�DQG�FRQQHFW�SHRSOH��
�

Table 1: The dimension and goals of city resilience�

Dimension Goals 

3HRSOH��KHDOWK�	�ZHOOEHLQJ 0LQLPDO� KXPDQ� YXOQHUDELOLW\�� 'LYHUVH� OLYHOLKRRGV� 	�
HPSOR\PHQW��(IIHFWLYH�VDIHJXDUGV�WR�KXPDQ�KHDOWK�	�OLIH�

2UJDQLVDWLRQ��HFRQRP\�	�VRFLHW\� &ROOHFWLYH� LGHQWLW\� 	� FRPPXQLW\� VXSSRUW�� &RPSUHKHQVLYH�
VHFXULW\�	�UXOH�RI�ODZ��6XVWDLQDEOH�HFRQRP\�

3ODFH��,QIUDVWUXFWXUH�	�HFRV\VWHPV� 5HGXFHG� H[SRVXUH� 	� IUDJLOLW\�� (IIHFWLYH� SURYLVLRQ� RI� FULWLFDO�
VHUYLFHV��UHOLDEOH�PRELOLW\�	�FRPPXQLFDWLRQV�

.QRZOHGJH��/HDGHUVKLS�	�VWUDWHJ\� (IIHFWLYH� OHDGHUVKLS� 	� PDQDJHPHQW�� (PSRZHUHG�
VWDNHKROGHUV��,QWHJUDWHG�GHYHORSPHQW�SODQQLQJ�

Source: ARUP (2016) City resilience index, The Rockefeller Foundation�
�
�
�
�
�
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1.2  Land suitability evaluation 
/DQG�VXLWDELOLW\�HYDOXDWLRQ�SURFHVVHV�� WKH�EDVHV� WR�JXLGH� WKH�XUEDQ�SODQQLQJ��DUH�HVVHQWLDO�
IRU�DVVHVVLQJ�DQG�UHDFWLQJ�WR� ODQG�FRQGLWLRQV��RSSRUWXQLWLHV��DQG�WKUHDWV�IRU�XUEDQ�SODQQLQJ���
7KH� UHDVRQDEOH� DQG� RUGHUO\� ODQG� VXLWDELOLW\� HYDOXDWLRQ� LV� RI� JUHDW� VLJQLILFDQFH� IRU� RUGHULQJ�
VSDWLDO� GHYHORSPHQW�� JXLGLQJ� SRSXODWLRQ� UHVRXUFH� HQYLURQPHQWV� DQG� HQVXULQJ� VRFLR�
HFRQRPLF�UHVLOLHQW�GHYHORSPHQW��
�
7KH�Urbanization work conference of CPC Central Committee�LQ������SDLG�KLJK�DWWHQWLRQ�WR�
WKH� LPSURYHPHQW�RI�HFRORJLFDO�OLYLQJ�LQGXVWULDO�VSDFH��ZKLFK�PHDQV�UHGXFLQJ�LQGXVWULDO� ODQG��
DSSURSULDWH� LQFUHDVLQJ� OLYLQJ� ODQG�� DQG� GHOLQHDWLQJ� HFRORJLFDO� SURWHFWLRQ� UHG� OLQHV� IRU�
DJULFXOWXUDO�VSDFH�VXFK�DV�FXOWLYDWHG�ODQG��JDUGHQ�ODQG��YHJHWDEOH�ILHOGV��:X�<DQMXDQ��������
EXLOW� D� ODQG� VXLWDELOLW\� HYDOXDWLRQ� IUDPHZRUN� IURP� WKH� SHUVSHFWLYH� RI� WKH� HFRORJLFDO�OLYLQJ�
LQGXVWULDO�IXQFWLRQ�RI�ODQG�UHVRXUFHV��
 

Table 2: Ecological-living-industrial land classification system�
Classification Details 

(FRORJLFDO�
ODQG 

,PSRUWDQW�ODQG�

&RQVHUYDWLRQ� ODQG� IRU� ZDWHU�� VRLO�� ZLQG� DQG� VDQG� IL[DWLRQ�� IORRG�
UHJXODWLRQ�� ULSDULDQ� SURWHFWLRQ� DQG� ELRGLYHUVLW\�� LQFOXGLQJ� IRUHVW�
ODQG�� VKUXE� ODQG�� ZRRGODQGV�� JUDVVODQGV�� SRQG� ZDWHU�� EHDFK�
FRDWLQJ�� LQODQG� WLGDO� IODWV��GLWFKHV��JODFLHUV�DQG�SHUPDQHQW�VQRZ�
ODQG�

*HQHUDO�ODQG� 6DOLQH�DONDOL�ODQG��VZDPSV��VDQG�DQG�EDUH�ODQG�

,QGXVWULDO�
ODQG�

$JULFXOWXUDO�ODQG� 3DGG\�ILHOGV��GU\�ODQG��JDUGHQV��DJULFXOWXUDO�IDFLOLWLHV�ODQG�
,QGXVWULDO�ODQG� 0LQLQJ�ODQG�

/LYLQJ�
ODQG�

8UEDQ�ODQG�
&LWLHV�� WRZQV�� VFHQLF� VSRWV�� UDLOZD\V�� KLJKZD\V�� DLUSRUWV�� SRUW�
WHUPLQDOV�� SLSHOLQH� WUDQVSRUWDWLRQ�� UHVHUYRLU� ZDWHU� DQG� K\GUDXOLF�
FRQVWUXFWLRQ�ODQG�

5XUDO�ODQG� 9LOODJH��UXUDO�URDG�ODQG�
Source: WU Yanjuan, YANG Yanzhao, YANG Ling, ZHANG Chao, YOU Zhen㸦2016㸧´Land spatial 
development and suitability for city construction based on ecological-living-industrial space̾̾ take 
Ningbo City as an example瀢, Resources Science, Vol.38: 2072-2081�
�
1.3  Research purposes and methodology 
7KH�DLP�RI�WKLV�UHVHDUFK�LV�WR�SURSRVH�D�ODQG�VXLWDELOLW\�HYDOXDWLRQ�IRU�UHVLOLHQW�XUEDQ�SODQQLQJ�
DQG�DSSOLHG�LW�WR�WKH�SODQQLQJ�SUDFWLFH�RI�3LQJGLQJVKDQ�&LW\��&KLQD��7KH�PHWKRGRORJLFDO�
DSSURDFKHV�RI�WKH�0XOWL�&ULWHULD�'HFLVLRQ�$QDO\VLV��$QDO\WLFDO�+LHUDUFK\�3URFHVV�DQG�'HOSKL�
3URFHVV�ZHUH�XVHG�IRU�WKH�UHVHDUFK��$QG�WKH�HYDOXDWLRQ�SURFHVV�LV�VXSSRUWHG�E\�D�
JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHP��*,6��ZLWKLQ�WKH�IUDPHZRUN�RI�$UF*,6�VRIWZDUH��FRPELQHG�
ZLWK�WKH�5HPRWH�6HQVLQJ�,PDJH�SURFHVVHG�E\�(19,��7KH�(QYLURQPHQW�IRU�9LVXDOL]LQJ�
,PDJHV��VRIWZDUH��
�
1.4  Research framework 
7KH�ODQG�VXLWDELOLW\�HYDOXDWLRQ� LQYROYHV�QDWXUDO��DJULFXOWXUDO�DQG�XUEDQ�HFRV\VWHP�UHVLOLHQFH��
)URP� WKH� DVSHFW� RI� QDWXUDO� HFRV\VWHP� UHVLOLHQFH�� WKH� HYDOXDWLRQ� LQYROYHV� WKUHH� IDFWRUV��
LQFOXGLQJ�IRUHVW�YHJHWDWLRQ�IDFWRU��YHJHWDWLRQ�FRYHUDJH�LQGH[��YHJHWDWLRQ�W\SH�LQGH[���ULYHU�	�
UHVHUYRLU�IDFWRU��ZDWHU�OHYHO�LQGH[��ZDWHU�TXDOLW\�JUDGH�LQGH[��DQG�DQLPDO�IDFWRU��ELRGLYHUVLW\�
LQGH[��� ,Q� WKH� GLPHQVLRQ� RI� DJULFXOWXUDO� HFRV\VWHP� UHVLOLHQFH�� WZR� IDFWRUV� DUH� FRQVLGHUHG��
LQFOXGLQJ� FURS� IDFWRU� �DJULFXOWXUDO� RXWSXW� YDOXH� LQGH[�� DQG� IDUPODQG� IDFWRU� �3ULPH� FURSODQG�
DUHD�LQGH[���$V�IRU�WKH�XUEDQ�HFRV\VWHP�UHVLOLHQFH��XUEDQ�FRQVWUXFWLRQ�IDFWRU��HOHYDWLRQ�LQGH[��
VORSH�LQGH[��ODQG�XVH�VLWXDWLRQ�LQGH[��DQG�XUEDQ�GLVDVWHU�IDFWRU��JHRORJLFDO�VXEVLGH�GLVDVWHU�
LQGH[��IORRG�GLVDVWHU� LQGH[��DUH�VHOHFWHG��)LQDOO\��SXW�IRUZDUG�UHVLOLHQW�XUEDQ�SODQQLQJ�EDVHG�
RQ�WKH�UHVXOW�RI�ODQG�VXLWDELOLW\�HYDOXDWLRQ��)LJ�����
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Figure 1: Research structure of land suitability evaluation�
�
�
2. Land Suitability Evaluation for Pingdingshan City, China
�
2.1  Study area 
3LQJGLQJVKDQ� LV� D� SUHIHFWXUH�OHYHO� FLW\� FRYHUHG� ������ VTXDUH� NLORPHWHUV� LQ� FHQWUDO� +HQDQ�
SURYLQFH��&KLQD��7KH�FLW\�KDG������� WKRXVDQG� LQKDELWDQWV� LQ�������������RI�ZKRP� OLYHG� LQ�
WKH� XUEDQ� DUHD�� &RPSDUHG� WR� VLPLODU� LQODQG� FLWLHV�� 3LQGLQJVKDQ� LV� YHU\� ULFK� LQ� ZDWHU� DQG�
HFRORJLFDO� UHVRXUFHV�� DQG� ���� DUHD� RI� WKH� FLW\� DUH� PRXQWDLQV� DQG� KLOOV�� %XW� WKH� XUEDQ�
HFRQRP\�KDV�PRVWO\�UHOLHG�RQ�FRDO�PLQHUDO�H[SORLWDWLRQ�IRU�IRXU�GHFDGHV��FDXVLQJ�LUUHYHUVLEOH�
GDPDJH� WR� WKH� HQYLURQPHQW�� 7KHUHIRUH�� WKH� SODQQLQJ� RI� 3LQGLQJVKDQ� XUJHQWO\� QHHGV� D�
UHVLOLHQW�DQG�KROLVWLF�DSSURDFK�RI�XUEDQ�GHYHORSPHQW�DQG�ODQG�XVH��

�
Figure 2: Location of Pingdingshan 
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2.2  Natural Ecosystem Resilience 
)RU�WKH�IRUHVW�YHJHWDWLRQ�IDFWRU, WKH�DUHD�ZLWK�LPSRUWDQW�YHJHWDWLRQ�DQG�KLJK�IRUHVW�FRYHUDJH�
QHHG�SURWHFWLQJ��1RUPDOL]HG�GLIIHUHQFH�YHJHWDWLRQ�LQGH[��1'9,��ZDV�XVHG�WR�DVVHVV�ZKHWKHU�
WKH�DUHD�EHLQJ�REVHUYHG�FRQWDLQV� OLYH�JUHHQ�YHJHWDWLRQ�RU�QRW��7KH� IRUPXOD� LV�1'9, �1,5�
5���1,5�5���1,5�PHDQV�QHDU�LQIUDUHG�UHIOHFWDQFH��DQG�5�PHDQV�UHG�UHIOHFWDQFH��$QG�EDVHG�
RQ�WKH�UHPRWH�VHQVLQJ�LPDJH�SURFHVVHG�E\�(19,��7KH�(QYLURQPHQW�IRU�9LVXDOL]LQJ�,PDJHV��
VRIWZDUH�� WKH� GLIIHUHQW� DUHD� RI� FRYHUDJH� OHYHO� ZDV� LGHQWLILHG� �)LJ����� &RPELQDWLRQ� ZLWK� WKH�
DQDO\VLV�RI�GLIIHUHQW�YHJHWDWLRQ�W\SH�OD\RXW��)LJ�����WKH�UHVXOW�VKRZV�WKDW�WKH�ZHVWHUQ�DUHD�RI�
3LQJGLQJVKDQ� KDV� SUHFLRXV� KLJK� FRYHUDJH� YHJHWDWLRQ�� ZKLFK� QHHG� VWULFWO\� SURWHFWLQJ�� 7KH�
QRUWKHUQ�DQG�VRXWKHUQ�DUHD�RI�3LQJGLQJVKDQ�KDV�SUHFLRXV�YHJHWDWLRQ� WRR��EXW� WKH�FRYHUDJH�
UDWH�LV�ORZ��WKHUHIRUH�WKHVH�DUHDV�XUJHQWO\�QHHG�WR�EH�SODQHG�LQWR�WKH�SURWHFWLRQ�]RQH��
�

�� �
Figure 3: Vegetation coverage                                     Figure 4: Layout of different vegetation type 
�

Table 3: Importance of vegetation type 

Grading standards Importance 

IDUPODQG��ZDWHUV��ZHWODQGV� JHQHUDOO\�LPSRUWDQW�

VSDUVH� VKUXEEHU\�� VXEWURSLFDO� HFRQRPLF� IRUHVW�� VXEWURSLFDO� EDPERR� IRUHVW��
ORZ�WR�PHGLXP�FRYHUDJH�JUDVVODQG��HYHUJUHHQ�RUFKDUG� PRGHUDWHO\�LPSRUWDQW�

VXEWURSLFDO�EURDG�OHDYHG�RU�GHFLGXRXV�VKUXEV��KLJK�FRYHUDJH�JUDVVODQGV� LPSRUWDQW�

QDWXUDO� RU� QDWXUDO� VHFRQGDU\� VXEWURSLFDO� HYHUJUHHQ� EURDG�OHDYHG� IRUHVW��
GHFLGXRXV� EURDG�OHDYHG� PL[HG� IRUHVW�� VXEWURSLFDO� FRQLIHURXV� IRUHVWV��
HYHUJUHHQ�GHFLGXRXV�FRQLIHURXV�EURDG�OHDYHG�PL[HG�IRUHVW�

H[WUHPHO\�LPSRUWDQW�

Source: Chang Bin et. al, 2014 
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)RU�WKH�ULYHU�DQG�UHVHUYRLU�IDFWRU��WKH�TXDOLW\��YROXPH�DQG�JUDGH�RI�ZDWHU�DUH�FRQVLGHUHG��$QG�
WKH�ZDWHU�VXUURXQGLQJ�XUEDQ�EXLOW�XS�DUHD�IDFHG�ZLWK�VHULRXV�SROOXWLRQ��)LJ�����2QH�FDQDO��ILYH�
UHVHUYRLUV�DQG�HLJKW�ULYHUV�DUH�NH\�SURWHFWHG�REMHFWLYHV��)LJ�����ZKLFK�QHHG�VWULFWO\�SURWHFWLRQ�
PHDVXUHV��
�

���
Figure 5: Water quality of river and reservoir              Figure 6: Important�river and reservoir           
�

Table 4: Water quality of river and reservoir 
Water quality grade The water and reservoir in Pingdingshan 

,,,�TXDOLW\�JUDGH %DLJXLVKDQ�UHVHUYRLU��7LDQJDQJ�UHVHUYRLU��6KLPDQWDQ�UHVHUYRLU�

,9�TXDOLW\�JUDGH� %HLUX� ULYHU��<LQJ� ULYHU��+XL� ULYHU�� /L� ULYHU��*DQMLDQJ� ULYHU��*XVKLWDQ� UHVHUYRLU��
<DQVKDQ�UHVHUYRLU�

9�TXDOLW\�JUDGH� 6KLORQJ�ULYHU��-LQJFKDJQ�ULYHU�

%DG�9�TXDOLW\�JUDGH� 'DODQJ�ULYHU��6KD�ULYHU��3HQJ�ULYHU��=KDQ�ULYHU��:HL�ULYHU�

Source: Pingdingshan Municipal Development and Reform Commission (2017) The "13th Five-Year" 
Comprehensive treatment plan for water environment in Huaihe basin in Pingdingshan 
�

Table 5: The protection area for important water resource 

Source: Pingdingshan Municipal Water Conservancy Bureau (2015) The "13th Five-Year" plan for the 
development of water conservancy in Pingdingshan 
 
)RU�WKH�DQLPDO�IDFWRU��EDVHG�RQ�ELRGLYHUVLW\�VXUYH\�GDWD��LGHQWLI\LQJ�WKH�SULRULW\�VSHFLHV�OLYLQJ�
DUHDV��DVVHVV�WKH�FRQVHUYDWLRQ�RI�HFRORJLFDO�GLYHUVLW\��7KH�ZHVWHUQ�DQG�QRUWKHUQ�DUHDV�RI�
3LQJGLQJVKDQ�ZLWK�GLYHUVLW\�HFRV\VWHP�W\SHV�DQG�VSHFLHV��UHTXLUH�VWULFW�SURWHFWLRQ���)LJ���� 

Water resource Protection area The water and reservoir in 
Pingdingshan 

ZDWHU�FDQDO� ���P�ODQG�DUHD�RQ�ERWK�VLGHV�RI�FDQDO� VRXWK�WR�QRUWK�ZDWHU�GLYHUVLRQ�

UHVHUYRLU� ���P�ODQG�DUHD�VXUURXQG�UHVHUYRLU� %DLJXLVKDQ�� =KDRSLQJWDL�� *XVKLWDQ��
6KLPDQWDQ��<DQVKDQ�

ULYHU� ���P�ODQG�DUHD�RQ�ERWK�VLGHV�RI�ULYHU� *DQMLDQJ��/L��6KD��%HLUX��'DQJ]H��3HQJ��
<LQJ��'DODQJ�
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�
Figure 7: Importance of biodiversity                           Source: Chang Bin et. al, 2014 
�
�
2.3  Agricultural Ecosystem Resilience 
)RU� WKH�DJULFXOWXUDO� IDFWRUV, WKH�RXWSXW� YDOXH�RI�DJULFXOWXUH�� IRUHVWU\�� DQLPDO�KXVEDQGU\�DQG�
ILVKHU\�SHU�XQLW�DUHD�UHSUHVHQWV�WKH�FDSDFLW\�RI�DJULFXOWXUDO�SURGXFWLRQ��7KH�KLJKHU�RXWSXW�RI�
DJULFXOWXUH� DUHD� KDV� KLJKHU� DJULFXOWXUDO� YDOXH�� ZKHUH� LV� QRW� VXLWDEOH� IRU� ODUJH�VFDOH�
FRQVWUXFWLRQ��)LJ�����

� �
Figure 8: Importance of�agricultural output              Figure 9: Layout of prime cropland 
�

Table 7: Importance of vegetation type 
Production value of agriculture, forestry, animal husbandry and 
fishery per unit area (10,000 yuan/km2) 

Importance 

SURGXFWLRQ�YDOXH�SHU�XQLW�DUHD㸺���� JHQHUDOO\�LPSRUWDQW�
���㸺SURGXFWLRQ�YDOXH�SHU�XQLW�DUHD㸺���� PRGHUDWHO\�LPSRUWDQW�
���㸺SURGXFWLRQ�YDOXH�SHU�XQLW�DUHD㸺���� LPSRUWDQW�
���㸺SURGXFWLRQ�YDOXH�SHU�XQLW�DUHD� H[WUHPHO\�LPSRUWDQW�
Source: Chang Bin et. al, 2014 

The ratio of biological 
species to the total number 
of species in the city 

Importance 

6SHFLHV�UDWLR漣��� JHQHUDOO\�
LPSRUWDQW�

��漣6SHFLHV�UDWLR漣1��� PRGHUDWHO\�
LPSRUWDQW�

���漣6SHFLHV�UDWLR漣30�� LPSRUWDQW�
6SHFLHV�UDWLR漥���� H[WUHPHO\�

LPSRUWDQW�

Table 6: Importance of biodiversity 
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2.4  Urban Ecosystem Resilience 
)RU�WKH�XUEDQ�FRQVWUXFWLRQ��WKH�DUHDV�ZKHUH�HOHYDWLRQ�LV�KLJKHU�WKDQ�����PHWHUV��)LJ������WKH�
VORSH� PRUH� WKDQ� ��r�)LJ������ DUH� KLJK� HFRORJLFDO� VHQVLWLYH� IRU� FRQVWUXFWLRQ�� 7KH� KLJKO\�
HFRORJLFDO�VHQVLWLYH�DUHDV�RI�HOHYDWLRQ�DQG�VORSH�DUH�FRQFHQWUDWHG�LQ�WKH�ZHVW��QRUWK��VRXWK�RI�
WKH�FLW\��$QG�WKH�XUEDQ�EXLOW�DUHDV�DUH�ORZ�HFRORJLFDO�VHQVLWLYLW\���
�

� �
Figure 10: Elevation of�Pingdingshan                       Figure 11: Slope of�Pingdingshan  �
�
)RU�WKH�XUEDQ�GLVDVWHU�SUHYHQWLRQ��JHRORJLFDO�VXEVLGH�GLVDVWHU�DQG�IORRG�GLVDVWHU�DUH�WKH�WZR�
PDLQ� GLVDVWHUV� LQ� 3LQJGLQJVKDQ�� %HFDXVH� WKH� XUEDQ� HFRQRP\� KDV� PRVWO\� UHOLHG� RQ� FRDO�
PLQHUDO� H[SORLWDWLRQ� IRU� IRXU� GHFDGHV�� 3LQJGLQJVKDQ� LV� WKUHDWHQHG� E\� JHRORJLFDO� GLVDVWHUV�
VXFK�DV�ODQGVOLGHV�� ODQGVOLGHV��JURXQG�ILVVXUHV�DQG�PXGVOLGHV��7KH�FRDO�PLQLQJ�VXEVLGHQFH�
DUHDV�DUH�VFDWWHUHG�DQG�QHHG�WR�EH�VWULFWO\�FRQWUROOHG�DQG�SURWHFWHG��)LJ������3LQJGLQJVKDQ�
EHORQJV� WR� IORRG�GLVDVWHU�SURQH� DUHDV�� LQ� SDUWLFXODU�� WKH� DUHD� VXUURXQGLQJ� %DLJXLVKDQ�
UHVHUYRLU� KDV� D� JUHDWHU� KD]DUG� RI� IORRGLQJ�� 7KHUHIRUH�� LW� LV� QHFHVVDU\� WR� SODQ� WKH� IORRG�
GLVDVWHU�SUHYHQWLRQ�SDUWLWLRQ���)LJ������
�

� �
Figure 12: Elevation of�Pingdingshan                        Figure 13: Flood disaster prevention partition   
�
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Table 8: Flood disaster prevention partition   
Flood disaster prevention 
partition 

Location 

)ORRG�VDIH�DUHD� WKH� DUHDV� ZKHUH� HOHYDWLRQ� LV� KLJKHU� WKDQ� �����P�� WKH� RQH�KXQGUHG�
\HDU�UHWXUQ�SHULRG�IORRG�OLQH�RI�=KDRSLQJWDL�UHVHUYRLU��

0RGHUDWH�IORRG�SURQH�DUHD� WKH� DUHDV�ZKHUH� HOHYDWLRQ� LV� EHWZHHQ� �����P� DQG� �����P�� EHWZHHQ�
WKH�RQH�KXQGUHG�\HDU�UHWXUQ�SHULRG�IORRG� OLQH�RI�=KDRSLQJWDL�UHVHUYRLU�
DQG�=KDRSLQJWDL�UHVHUYRLU�

)ORRG�SURQH�DUHD� WKH�DUHDV�ZKHUH�HOHYDWLRQ�LV�ORZHU�WKDQ������P��WKH�RQH�KXQGUHG�\HDU�
UHWXUQ�SHULRG�IORRG�OLQH�RI�%DLJXLVKDQ�UHVHUYRLU�

)ORRG�UHWHQWLRQ�DUHD� GRZQVWUHDP�RI�=KDRSLQJWDL�UHVHUYRLU��%DLJXLVKDQ�UHVHUYRLU��6KD�ULYHU�
)ORRGZD\� 'DQJ]H�ULYHU��6KD�ULYHU��%HLUX�ULYHU�

�
�
2.5  Comprehensive Land Suitability Evaluation 
8VLQJ�*,6�RYHUOD\V� WKH� YHJHWDWLRQ� FRYHUDJH�� VORSH� DQG� HOHYDWLRQ� �RWKHU� IDFWRUV� FDQQRW� EH�
RYHUODLG�WR�WKH�*,6�GXH�WR�WKH�GDWD�W\SH�UHDVRQ���7KH�HFRORJLFDO�VHQVLWLYLW\�LV�GLYLGHG�LQWR�ILYH�
OHYHOV�� (FRORJLFDOO\� KLJK� DQG�PHGLXP� KLJK� VHQVLWLYH� DUHDV� KDYH� KLJK� HFRORJLFDO� YDOXH� DQG�
QHHG� VWULFWO\� SURWHFWLQJ�� 7KHVH� DUHDV� PDLQO\� ORFDWH� LQ� /XVKDQ� &RXQW\��:XJDQJ� &LW\�� DQG�
5X]KRX�&LW\��7KHUH�DUH�DOVR�GLVWULEXWLRQV�LQ�WKH�QRUWK�RI�3LQJGLQJVKDQ��WKH�VRXWKZHVW�RI�<H�
&RXQW\�� DQG� WKH� QRUWKHUQ� SDUW� RI� -LD&RXQW\�� 7KH� ORZ� VHQVLWLYH� DQG�PHGLXP� ORZ� VHQVLWLYH�
DUHDV�DUH�VXLWDEOH�IRU�FRQVWUXFWLRQ��7KHVH�DUHDV�DUH�PDLQO\�ORFDWHG�LQ�EXLOW�XUEDQ�DUHDV�ZLWK�
ORZ�HOHYDWLRQ��JHQWOH�VORSHV��DQG�ORZ�YHJHWDWLRQ�FRYHUDJH��
�

�
Figure 14: Ecological sensitivity area analysis�
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�
�

����������������������/RZ�VHQVLWLYH������0HGLXP�ORZ�VHQVLWLYH�����0HGLXP�VHQVLWLYH����0HGLXP�KLJK�VHQVLWLYH����+LJK�VHQVLWLYH�
Figure 15: Area of Ecological sensitivity spaces�

�
Table 9: The indexes of ecological sensitivity spaces 

Index Low 
sensitive 

Medium low 
sensitive 

Medium 
sensitive 

Medium high 
sensitive 

High 
sensitive 

weight 
factor 

�9HJHWDWLRQ�
&RYHUDJH�

㸺���� �������� ��������� ��������� 漥���� ����

6ORSH� 㸺�r� �瀽���瀽� ��瀽���瀽� ��瀽���瀽� 漥��瀽� ����

(OHYDWLRQ� 㸺��P� ������P� �������P� �������P� 漥���P� ����

�
�
3. Resilient Urban Planning for Pingdingshan City, China
�
3.1  Natural space plan 
,Q�FXUUHQW�VLWXDWLRQ��RQO\�-LD�FRXQW\�DQG�%DRIHQJ�FRXQW\�KDV�WKH�HFRORJLFDO�UHG�OLQH�SODQQLQJ��
WKH�FRYHUDJH�LV�WRR�VPDOO�WR�SURWHFW�WKH�ZKROH�DUHD��7KHUHIRUH��EDVHG�RQ�WKH�ODQG�VXLWDELOLW\�
HYDOXDWLRQ��SODQ�HFRORJLFDO�UHG�OLQH�DUHD��������VTXDUH�NLORPHWUHV��DFFRXQWLQJ�IRU�����RI�WKH�
WRWDO�3LQJGLQJVKDQ�FLW\��7KH�HFRORJLFDO�UHG�OLQH�LQFOXGLQJ�YHJHWDWLRQ�SUHVHUYDWLRQ�DUHD�DQG�
ULYHU�	�UHVHUYRLU�SUHVHUYDWLRQ�DUHD��DQ\�GHYHORSPHQW�DQG�FRQVWUXFWLRQ�XQUHODWHG�WR�WKH�
SURWHFWLRQ�LQ�WKH�DUHD�VKDOO�EH�IRUELGGHQ��)RU�WKH�YHJHWDWLRQ�SUHVHUYDWLRQ�DUHD��EDVHG�RQ�WKH�
ILYH�H[LVWLQJ�IRUHVW�SDUNV�DQG�ILYH�H[LVWLQJ�VFHQLF�VSRWV��SODQ�WHQ�YHJHWDWLRQ�SUHVHUYDWLRQ�
DUHDV�ZLWK�D�WRWDO�DUHD�RI���������VTXDUH�NLORPHWHUV��7KH�ULYHU�DQG�UHVHUYRLU�SUHVHUYDWLRQ�
DUHD�DUH�WRWDOO\��������VTXDUH�NLORPHWHUV���
�

� �
Figure 16: Current ecological red line       Figure 17: Planning ecological red line 
�
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�

3.2  Agricultural space plan 
%DVHG�RQ�WKH�H[LVWLQJ�SULPH�FURSODQG�SODQQLQJ�RI�3LQJGLQJVKDQ��SODQ�������VTXDUH�
NLORPHWHUV�DJULFXOWXUDO�VSDFHV��DFFRXQWLQJ�IRU�����RI�WKH�WRWDO�DUHD�RI�3LQJGLQJVKDQ��7KH�
DJULFXOWXUDO�VSDFHV�LQFOXGH�������VTXDUH�NLORPHWHUV�RI�SULPH�FURSODQG�������VTXDUH�
NLORPHWHUV�RI�JHQHUDO�FURSODQG��DQG�������VTXDUH�NLORPHWHUV�RI�YLOODJH�DUHD��
�
3.3  Urban space plan 
$FFRUGLQJ�WR�WKH�DQDO\VLV�RI�HFRORJLFDO�VHQVLWLYLW\��SODQ�WKH�XUEDQ�GHYHORSPHQW�ERXQGDU\�LQ�
WKH�ORZ�DQG�PHGLXP�ORZ�VHQVLWLYH�DUHD��DQG�DOO�WKH�FRQVWUXFWLRQ�VKRXOG�KDSSHQ�ZLWKLQ�WKH�
ERXQGDU\��7KH�FRDO�PLQLQJ�VXEVLGHQFH�DUHDV�DUH�WRWDOO\�����VTXDUH�NLORPHWHUV��DQG�WKH�
JUHHQ�EHOW�QRW�OHVV�WKDQ�����PHWHUV�ZLGH�EHWZHHQ�WKH�OLYLQJ�DUHD�DQG�WKH�PLQLQJ�DUHD��,Q�
������WKH�DUHD�RI�XUEDQ�GHYHORSPHQW�ERXQGDU\�LV�WRWDOO\�����VTXDUH�NLORPHWUHV��DQG�����RI�
WKH�DUHD�DUH�FRQFHQWUDWHG�LQ�WKH�FRUH�GHYHORSPHQW�DUHD��7KH�SODQ�RI�XUEDQ�GHYHORSPHQW�
ERXQGDU\�IROORZV�WKUHH�SULQFLSOHV��7KH�ILUVW�SULQFLSOH�LV�WKH�SURWHFWLRQ�RI�HFRORJLFDO�FRUH�
UHVRXUFHV��%DVHG�RQ�WKH�H[LVWLQJ�HFRORJLFDOO\�SURWHFWHG�UHG�OLQH�DQG�SHUPDQHQW�EDVLF�
IDUPODQG��SURWHFWLQJ�ULYHU�HFRORJ\�DQG�DJULFXOWXUDO�FRUH�UHVRXUFHV��7KH�VHFRQG�SULQFLSOH�LV�
WKH�SURWHFWLRQ�DQG�UHVWRUDWLRQ�RI�HFRORJLFDO�IUDJLOH�DUHD��SURWHFWLQJ�HFRORJLFDOO\�IUDJLOH�DUHDV�
DQG�JHQWOH�VORSH�UHSDLU�DUHDV��DYRLGLQJ�VXEVLGHQFH�DUHDV�DQG�IORRG�VWRUDJH�DUHDV��7KH�WKLUG�
SULQFLSOH�LV�SURWHFWLQJ�QDWXUDO�SDWFKHV�LQVLGH�XUEDQ�GHYHORSPHQW�ERXQGDULHV��LQFOXGLQJ�ULYHUV��
ZHWODQGV��PRXQWDLQV�DQG�LPSRUWDQW�HFRORJLFDO�FRUULGRU��

� �
Figure 18: Layout of different cropland                     Figure 19: Urban development boundary plan  �
�
3.4  Resilient urban planning 
3ODQ�SURKLELWHG�FRQVWUXFWLRQ��UHVWUDLQHG�FRQVWUXFWLRQ�DQG�FRQVWUXFWLRQ�DUHD��,Q�SURKLELWHG�
FRQVWUXFWLRQ�DUHD��DQ\�XUEDQ�GHYHORSPHQW�DQG�FRQVWUXFWLRQ�DUH�IRUELGGHQ��7KH�DUHD�LV�������
VTXDUH�NLORPHWHUV��DFFRXQWLQJ�IRU�����RI�WKH�WRWDO�DUHD��LQFOXGLQJ�SULPH�FURSODQG��PRXQWDLQ�
IRUHVW�ODQG��ULYHU�UHVHUYRLUV�DQG�HFRORJLFDO�SDUNV��8UEDQ�DQG�UXUDO�FRQVWUXFWLRQ�VKRXOG�EH�
DYRLGHG�DV�PXFK�DV�SRVVLEOH�LQ�UHVWUDLQHG�FRQVWUXFWLRQ�DUHD��7KH�DUHD�LV�����VTXDUH�
NLORPHWHUV��DFFRXQWLQJ�IRU����RI�WKH�WRWDO�DUHD��LQFOXGLQJ�JHRORJLFDO�VXEVLGHQFH�DUHD�DQG�
LQGHSHQGHQW�FRQVWUXFWLRQ�ODQG��7KH�FRQVWUXFWLRQ�FRXOG�DSSURSULDWHO\�H[SDQG�EDVHG�RQ�WKH�
EXLOW�XS�DUHD�DFFRUGLQJ�WR�WKH�WUDIILF�ORFDWLRQ�FRQGLWLRQV��DQG�DOO�WKH�FRQVWUXFWLRQV�VKRXOG�EH�
FRQWUROOHG�ZLWKLQ�WKH�FRQVWUXFWLRQ�DUHD��7KH�DUHD�LV������VTXDUH�NLORPHWHUV��DFFRXQWLQJ�IRU�
����RI�WKH�WRWDO�DUHD��
��
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�

�� �
Figure 19: Natural, agricultural, urban elements��������Figure 20: Resilient urban planning�
�
4 Conclusion and Discussion 
2YHUDOO�� WKH� RXWSXW� RI� WKLV� VWXG\� FDQ� EH� XVHG�DV� WKH� EDVLV� IRU� ODQG� VXLWDELOLW\� HYDOXDWLRQ� LQ�
XUEDQ�SODQQLQJ�SURFHVVHV��,Q�WKH�SURFHVV�RI�HFRORJLFDO�VWUDWHJ\�SODQQLQJ��WKH�ODQG�VXLWDELOLW\�
HYDOXDWLRQ�PRGHO�LV�XVHG�WR�LGHQWLILHG�WKH�HFRORJLFDO�YDOXDEOH�DQG�VHQVLWLYH�DUHDV��SURYLGLQJ�
DQ�HFRORJLFDO�EDVLF�IUDPHZRUN�IRU�ODQG�XVH�SODQQLQJ��7KH�PRGHO�KDV�WKH�FDSDFLW\�WR�SURYLGH�
GHFLVLRQ� PDNHUV� ZLWK� D� FOHDU� DQG� FRPSUHKHQVLYH� SLFWXUH� RI� WKH� XUEDQ� LQIUDVWUXFWXUH� DQG�
HFRV\VWHPV� UHVLOLHQFH�GHYHORSPHQW�SURSRVDO�DQG�VXSSRUWV� WKHP� LQ�PDNLQJ�EHWWHU� LQIRUPHG�
GHFLVLRQV�WR�GHOLYHU�FRROHU�FLWLHV�LQ�RXU�ZDUPLQJ�SODQHW��
�
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Hot climate and runnability: how climate affects outdoor running activities. A 
case study of Doha, Qatar 

Ledwon, Slawomir; Al-Naimi, Mubarak, DOHA, Qatar 

 
ABSTRACT: 

Over the last decades, with the increasing reliance on car transportation, wealthy communities 
faced problems resulting from sedentary lifestyle and unhealthy diets. These contributed to 
increased risks of non-communicable diseases, such as heart related problems, strokes, high blood 
pressure, diabetes and many others. In order to reverse these trends many actions and strategies 
have been undertaken in cities. One of the simplest is prevention ± promoting healthy lifestyle, 
which includes regular physical activity of citizens. 

This article discusses runnability as a feature of built environment that allows and encourages 
running outdoors. Recently there have been many studies on walkability, connectivity, cycling (bike 
sharing, commuting etc.), but very little has been done to assess how urban space can be used 
more effectively for running. Running and jogging is one of the most simple physical activities that 
does not require much skill and equipment. 

It is not only the lifestyle that affects activity levels, but also the environment ± both the built one as 
well as the natural. They impact the way people can exercise outdoors. Apart from the discussion 
of the physical features the relation to climate is made. Doha, Qatar is a perfect testing ground for 
this study, as it is one of the hottest countries in the world. It has a dry, subtropical desert climate, 
with intensely hot and humid summers, while winters are quite pleasant, with average temperatures 
around 20 degrees Celsius. Moreover there is a large orientation of the government towards 
promoting and encouraging healthy lifestyle, which results in many strategies being implemented 
locally. 

The article discusses: (1) impact of hot climate on outdoor physical activities, (2) use of 
infrastructure throughout the year in relation to weather conditions, (3) features of infrastructure 
WKDW� ZHUH� GHVLJQHG� WR� DLG� RXWGRRU� DFWLYLW\� DQG� ���� 'RKD¶V� QHZHVW� LQIUDVWUXFWXUH� IRU� RXWGRRU�
recreational activities. 

The case study is based on dataset with running and cycling activities gathered by tracking devices 
and applications. The dataset consists of GPX linear tracks of individual activities recorded 
throughout the year. These are correlated to weather conditions outside. It also examines how the 
activities were related to the use of outdoor infrastructure, which were more attractive and why. 
Recently there were new parks and other areas opened, so it is also possible to draw conclusions 
on how these attract runners and impact their running habits ± how the new infrastructure has 
changed the previous patterns. Moreover there is a discussion of desired qualities for good running 
space in warm or hot climate are also included. 

The article also presents growing role of sports in local culture, despite hot climate, as well as the 
case studies of massive investments towards FIFA 2022 World Cup. These not only comprise of 
the stadiums, but also other infrastructure that is available to citizens, including a high-end sports 
district Aspire, with Aspetar ± specialised orthopaedic and sports medicine hospital. Moreover there 
are plans for extensive cycle paths and running links. 

The conclusions and examples presented can be used as a reference for planning and designing 
outdoor spaces to be running friendly in response to weather conditions in other cities. They will 
allow cities to be more runnable and encouraging for their inhabitants to exercise more and aid 
their well-being. Runnable cities are more sustainable, healthy and have happier citizens. 
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Smart City Governance – Co-creating Urban Planning and Inclusive Communities 

David Ludlow, UWE, Bristol, UK 

What are the challenges for the creation of integrated and open urban governance solutions 
and systems? How best to ensure the development of a robust model of urban governance 
and decision-making that effectively addresses the commonality of the drivers of change at 
global and pan-European level that impact cities? And what are the most effective transition 
pathways to the realization of visions of a new open governance model for Europe’s cities? 

This paper seeks to address these questions drawing on findings of a number of EU funded 
(FP7 and Horizon 2020) open smart city governance research and innovation projects 
supporting the development of open governance solutions for urban planning in collaboration 
with the partner cities of Rome, London and Hamburg, Helsinki, Antwerp, Milan, Bologna, 
Madrid and Amiens.  

Transitions to Sustainability 

The European Environment Agency (EEA) report Perspectives on Transitions to Sustainability 
(March 2018) demonstrates that transitions in the societal systems that drive environmental 
degradation and climate change are essential if Europe is to meet its sustainability goals in 
coming decades. Knowledge creation, sharing and use are fundamental to the governance of 
these sustainability transitions. Yet developing the knowledge needed to support transitions 
presents diverse challenges that also requires transformation of the existing knowledge 
system, including the creation of open governance structures that promote knowledge sharing 
across government and society more broadly, and the development of more forward-looking 
information. 

Europe's persistent sustainability challenges are systemic, in the sense that they are tied in 
complex ways to prevailing economic, technological and social systems. These interlinkages 
often make it hard to effect rapid reductions in socio-economic and environmental pressures. 
Nonetheless, it is necessary to go beyond incremental improvement to secure fundamental 
transitions or transformations in core systems, entailing profound changes in dominant 
institutions, practices, technologies, policies, lifestyles and thinking. These include the 
consumption-production systems that meet key human needs, including food, mobility and 
energy. But there is also a need for fundamental change in other systems, such as urban, 
fiscal and financial systems, and knowledge systems supporting decision-making, and the 
governance model. 

The notion of 'systemic challenges' was first taken up in the EEA Report European 
environment — state and outlook 2010, which identified the need for more integrated 
approaches addressing persistent socio-economic and environmental problems. However, 
associated research provided only limited insights into how transitions occur in practice, and 
how decision-makers at different scales of governance could catalyse and steer complex 
processes of systemic change towards long-term sustainability objectives. This raises 
questions concerning both the nature of the governance model that can most effectively 
deliver sustainability objectives, and at the same time the most effective means of creating 
this governance model and the associated transition pathways?  

Research also indicates that some complex systems are actually causing environmentally and 
socially undesirable outcomes, and that in these circumstances, system resilience actually 
represents a problem. Indeed many factors that support resilience and also produce lock-ins 
in socio-technical systems, such as long-term investments and infrastructure, jobs and 
earnings, social norms and rebound effects. For example, the contribution of the division of 

1099



Ludlow, David                      Smart City Governance    54th ISOCARP Congress 2018 

	

	 	

labour into specialised silos within business or government locks each unit in optimising 
individual elements rather than holistic assessments. Hence, calls for trans-disciplinarity and 
the co-creation of knowledge to support sustainability transitions acknowledging the limitations 
of academic silos.  

Many elements of transformations research focus on environment-society interactions in an 
urban context providing focus on land use. This focus on spatially defined systems directs 
attention towards interactions and trade-offs across different systems and resource uses 
within a particular area, as exemplified by food-water-energy nexus assessments, so 
emphasising the importance of spatial planning and land use.  

Systemic change is understood to require multi-scalar, society-wide processes of innovation, 
experimentation and learning; upscaling, replication or adaptation of new technologies or 
practices; and disruption of the established regime, often as a result of external shocks. 
Transitions are multi-actor processes that involve interdependent changes in technologies, 
behaviours, rules, and values. Policymakers and institutions are generally perceived to be part 
of the system that needs to be transformed, rather than being separate actors with the power 
to steer society towards long-term sustainability objectives. 

Governments and governance institutions may be part of the problem but also have an 
essential role to play, and it is vital to consider how governments can best use their powers to 
enable transitions — not only by means of hierarchical legislating but also by creating the 
institutions and infrastructures to enable markets and networks to function. These insights 
point to the critical importance of innovation and broader societal engagement in systemic 
change, as well as the need to embrace and promote a more diverse mixture of open 
governance approaches, including adaptive, polycentric and participatory styles of 
governance, based on social interaction and information sharing.  

Furthermore, there is a need to complement sustainability policies with a much more diverse 
mixture of policy approaches. Regulations and environmental taxes have an important role to 
play, but achieving systemic change depends to a significant extent on creating an 
environment in which novel technologies, practices and business models can emerge through 
experimentation and subsequently displace established ways of meeting societal needs. This 
may necessitate adopting different governance styles at different stages of transitions.  

Communities and cities emerge as key actors across the different perspectives, reflecting the 
capacity for innovation to emerge in local settings, and the potential for local systems. The 
impact and influence of local initiatives is enhanced by new platforms for networking and 
communication,  including stakeholder platforms.  Such platforms can facilitate the sharing of 
ideas and practices across 'communities of communities', which allow innovations to be 
shared, replicated and adapted.  

Transitions also rely on innovation and reconfiguration across multiple areas of society. As 
multi-scalar processes, they are dependent on policy mixes and governance interactions 
across local, national and international scales. A major governance challenge therefore 
resides in steering such uncertain and wide-ranging processes of change towards desirable 
end points. Here, government interventions can contribute in a variety of important ways, to 
inform and shape visions, policy and governance at national, regional and local scales, 
engaging communities in participatory processes that develop narratives, which can help 
illustrate the implications of alternative futures. 

In addition, achieving sophisticated policy mixes and coordinated governance is also likely to 
require changes in public sector institutions, competencies, skills, and knowledge systems. 
Tackling complexity and achieving transitions will depend in part on overcoming silos and 
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enabling information to flow freely across government and across scales. It will also require 
the development of adaptive governance frameworks that operate via iterative cycles of 
planning, implementing, and monitoring.  

The systemic nature of Europe’s sustainability challenges highlights a key concern to specify 
the nature of the governance model that can most effectively deliver the sustainability 
objectives. The central requirement for integrated approaches to sustainability transition has 
long been advocated as an essential response to socio-economic interdependencies and the 
multi-scalar nature of governance responses in a pan-European framework. At the same time 
innovation and broader societal engagement in systemic change is promoting demands for 
open and participatory styles of governance based on social interaction and information 
sharing. Furthermore, enhanced communication overcoming silos and enabling free 
information flow across governments and scale emphasizes the common requirements for 
common foundations and interoperability in the governance system. 
 
Disruptive Technology 

 

Disruptive technology applications for urban governance and decision-making offer major 
opportunities for engaging multi-disciplinary partners and stakeholders, and integrating 
evidence based decision-making in governance process addressing societal challenge. The 
aim is to create planning scenarios delivering “win-win” policy co-benefits from optimised 
socio-economic and environmental solutions for local communities. In this regard it is critical 
to develop pathways for the introduction of disruptive technologies, developing new ways of 
providing public services and optimising work processes, and simultaneously develop 
business plans to ensure long-term sustainability of the services defined. 
  
Disruptive technology applications for network governance combine more bottom-up 
engagement with greater degrees of cooperation and coordination. The emergence of these 
new governance modes reflects the dynamic of change, and changing roles and relationships 
of different actors, in which change is more rapid and fluid, with non-public sector actors, 
including social entrepreneurs and creative industries increasingly involved in delivery. This 
transformational governance therefore aims to harness the dynamic of both societal and 
technological innovation. 
  
Transformational governance enables ICT to promote wholesale restructuring and 
repurposing of governance as open governance. This open governance approach is based 
on 3 pillars including modern stakeholder engagement, analytical technology and agile 
iterative implementation. Open governance deploys open data with open services and open 
process, but to be fully realised needs a broader open governance framework linking and 
integrating worlds inside government as well as worlds outside government, hence 
governance as a platform. Governance as a platform supports the modernisation of public 
services, however for this to succeed with a viable business model, the open governance 
framework also needs to be supported by a strong ICT backbone that is interoperable and 
based on common reusable modular public services facilitating the interoperability of 
European public administrations.  
 
The principles of urban governance are based on the twin pillars of an integrated and 
participatory urban governance, that define requirements driving the development of a 
common model of governance globally, which in turn is driving the development of common 
methodologies of urban governance and land-use planning. Integrative governance 
addresses the complexity of the interconnected socio-economic and environmental 
considerations constituting city life, that must be managed in the urban spatial frame. 
Furthermore, all urban governance and land use planning decision-making processes require 
the provision of a political mandate for the urban plan and associated development proposals, 
generating the political will essential to implement the plan. In various ways stakeholders 
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including citizens, business representatives and civil society organisations must be engaged 
in the decision-making process to facilitate political decision-making, providing endorsement 
of plans and development proposals, so securing necessary legitimacy for the decisions in a 
framework of democratic governance.  
 
Technological innovation allied with an intersecting social innovation is providing a new and 
powerful dynamic of change that is promoting and shaping the development of common and 
generic applications of integrated and participatory urban governance. This dynamic is 
focused on the context of smart city governance whereby ICT derived tools and methodologies 
are applied to the operationalisation of decision-making within the framework of the policy 
cycle in respect of both integrated and participatory urban governance, enhancing the 
opportunity for more effective realisation of sustainable urban development objectives. Smart 
city open government initiatives building on innovation and research conducted globally 
involving city planners, research institutes and industry is creating new means of impact 
assessment, stakeholder engagement as well as simulation and visualisation of urban futures.  
 
Urban Governance Challenges – Complexity�
 
This real-world context for governance transformation emphasizes the challenges that cities 
face in trying to deliver sustainable urban development, and makes clear that the challenges 
are not only strategic, technical and financial but also relate to urban complexity, city 
management and institutional barriers. ��
 
The socio-economic architecture of the city-region defined in a territorial context determines 
the extent to which the cities of Europe positively contribute to Europe's global commitments 
to halt climate change by reducing greenhouse gas emissions, which are substantially 
associated with motorised forms of urban transport. The overall shape and structure of the 
city- region, the extent of urban sprawl, the density of population and the dominant mode of 
transport between homes and work, and recreational and cultural facilities substantially 
determine the level of greenhouse gas emissions. As a result of the interconnected nature of 
socio-economic drivers and environmental impacts, these socio-economic variables critical in 
city formation also fundamentally influence the health of the urban population, primarily as a 
result of air pollutants generated by motorised transport. Furthermore, the form of the city-
region and its physical connectivity and interaction with its hinterland substantially determines 
the wider impact of the city on the natural environment, and the conservation or loss of 
biodiversity.  
 
The interconnectedness of social, economic and environmental challenges in the urban 
context create complex conditions for urban management, and as a consequence barriers to 
delivery of a more sustainable urban development. This interconnectedness and complexity 
is illustrated in Figure 1, whereby the relationship between more compact city and city-region 
solutions or more sprawling cities is substantially influenced by the land use - transport 
relationship that impacts directly on air quality, noise and greenhouse gas emissions, and so 
influences human health, climate change as well as biodiversity degradation.  
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Figure 1: Urban interconnectedness and Complexity 

Urban Governance Challenges - Fragmentation 

All levels of governance, local, regional, national and European, have an impact on urban 
development, the difficulty is to merge the actions of these different levels of governance into 
a consistent and integrated urban policy due to the fragmentation of responsibilities and 
decisions. Inadequate governance arises as a result of the growing mismatch between 
administrative delineations and the ‘real’ urban structures that extends far beyond the limits of 
the municipality of the core city. In emerging large polycentric city-regions, urban structure is 
often composed of a network of small and medium, urban, peri-urban and rural municipalities 
located around the major urban centre. Urban policies have to be defined at a larger scale 
than municipality scale for operational reasons in order to provide better services for users 
(e.g. public transport), for cost-efficiency reasons in order to share costs (e.g. utilities, 
infrastructure, public transport); for strategic reasons in order to develop policies at the 
appropriate scale and involve the key actors (e.g. economic strategies and programmes); for 
territorial reasons in order to take into account the characteristics of the place (eg. protection 
against flooding).  

Urban Governance Challenges – Stakeholder Engagement 

In this fragmented environment (institutionally and spatially), urban governance is further 
complicated by the number and the variety of actors (private and public) operating at different 
territorial levels (e.g. Municipalities, Urban-Rural Region, Metropolitan area, City-Region) with 
various competences (e.g. agencies, services providers) and objectives. Besides public and 
semi-public sectors, the policy-making process involves heterogeneous actors from private 
sector, third sector and citizens. These private sector including firms and companies operate 
at national (e.g. infrastructure providers), regional, city and individual (e.g. property 
development companies) levels of activity. Third sector agencies including NGOs, civil society 
organisations, non-profit-making organisations (e.g. interests groups, ecological associations, 
neighbourhood committees) are also engaged.  
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As a consequence of the various challenges identified above transformational governance, 
which attempts to drive the socio-economic and environmental transformations necessary to 
deliver the sustainable development objectives adopted by all cities of Europe, is confronted 
with the limitations of the policy instruments that are inadequate to deal with urban complexity. 
Furthermore, current governance models are insufficiently agile to cope with the 
entrepreneurial environment encountered, and to respond to the pace of change in 
demography, societal expectations, and technology etc.  
 
Transformational governance seeks solutions in integrated and multi-level urban governance, 
an arrangement for making binding decisions that engages a multiplicity of politically 
independent and interdependent actors, private and public, at different levels of territorial 
aggregation. Coordination, cooperation, participation and integration are the key principles of 
the multi-level urban governance approach. Accordingly, the practical implementation of this 
multi-level concept is a complex challenge for all levels of power. It is a relationship based on 
a permanent process of ‘negotiation-deliberation-implementation’ between numerous actors 
at different territorial levels and within each level. Urban governance is particularly 
characterized by the need for cooperation between a large variety of actors of many domains 
(e.g. utilities, housing, urban planning, health) and the necessity to engage stakeholders (e.g. 
citizens, business, NGO’s) in the decision-making process.  
 
Cooperation and effective collaboration between levels of government (vertical dimension) 
and spatial cooperation (horizontal dimension), aims to enable efficient policymaking and 
service delivery:  
 
• Vertical Dimension: involving linkages between higher and lower levels of government, 
including their institutional, financial, and informational aspects;  
 
• Horizontal Dimension: concerning co-operation arrangements between regions or between 
municipalities, as a means to improve the effectiveness of local public service delivery and 
implementation of development strategies.  
 
Transformational Governance - Participation  

 
In addition to the integration model of governance outlined above, the involvement of civil 
society in the decision-making process is essential. For policy-makers and decisions-makers, 
dialogue with citizens is not only a way to understand society’s expectations but also to identify 
barriers and opportunities for transformation, supporting the effective implementation of 
policies. Engagement of stakeholders and the variety of domains actors is supported by both 
top-down and bottom-up approaches at the urban level:  
 
• Top-down approaches: based on regulatory and economic instruments developed by 

EU, national governments and regional governments, for example, focused on sectoral 
policies (e.g. energy, waste, water, transport); ��

 
• Bottom-up approaches: including participation of the local level and society (e.g. citizens, 

NGO’s and sectoral actors) in the policy process. ��
 
Top-down and bottom-up practice-based approaches are both essential to strategically 
manage multi-level and multi-stakeholder change processes, but societal process is also 
critical, involving fundamental change in the structure, culture and practices of the societal 
system. To achieve transition towards sustainable cities it is necessary to critically examine 
institutions (e.g. global markets), the scale (e.g. district, municipality, city, city-region, region) 
the values and norms, and daily practices (e.g. commuting by car), as well as the 
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characteristics of the place (e.g. territorial capital). Change needs to occur at many levels, at 
small and large scales, and among many stakeholder groups.  
 
Transformational Governance – Co-Creation and Participatory Process  

 
Transformational governance combines technical planning capabilities with greater 
collaboration, within and across traditional policy and administrative boundaries within and 
between cities and communities. Some cities have adopted ambitious policy agendas with 
targets to plan, organise and manage the city in order to achieve these goals. These 
approaches can be used to influence and facilitate societal changes and to orientate actions 
of all actors towards sustainable pathways. But transformational governance cannot be 
realized via a top-down approach alone, and efforts to shape or accelerate it are greatly 
enhanced by open co-creative and participatory processes, involving all relevant actors, 
including business, civil society, researchers, policy-makers and public administrations.  
 
In this frame of transition management, policy-makers and city administration do not have full 
control of the process that is driven by stakeholders and citizens. At the start of the process, 
it is not possible to determine the nature of the vision which is determined by stakeholders. 
The results may not be fully in line with the initial goals and plans of the municipality, so policy- 
makers have to rethink their roles in driving decision-making in their communities, bearing in 
mind that lasting changes will depend on citizens. The target of the process is the 
empowerment and engagement of a community around a shared vision and agenda.  
 
Transformational Governance – Planning and Decision Making  

 
The above general principles of transformational governance are applied to the specific needs 
of urban planning and land use decision making. This requires the development of an 
overarching policy integrating various sectoral policies, setting collaborative networks, 
involving multiple actors, combined with a decision making process. Here the land use plan, 
including collective goals and long-term vision for the territory, provides the framework for 
operational decision making level, in which individual decisions on land use development 
proposals drive the implementation of the plan in response to the provisions of the land use 
plan and other relevant policy frameworks.  
 
Operational decision making supporting the implementation of the land use plan is effected 
via the policy and decision making cycle in respect of the traditional top-down model of urban 
planning is identified in Figure 2. The policy and decision making cycle, in a sequential and 
iterative fashion, mobilises and operationalises intelligence, integrating governance, based on 
the following:  
 
• assessment of socio-economic and environmental impacts of alternative development 

options 
• stakeholder engagement regarding alternative development options � 

• political decision making and plan implementation ��

�

�
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�

�
Figure 2: Planning Decision Making Cycle - Top Down Model (Managing Urban Europe 25, 2008) 

��

In the traditional top-down model the planning requirement for ICT enabled solutions is based 
�on a sequence of actions that deploys information and intelligence, communicates this 
intelligence between planning agencies in order to inform assessment as a basis for decision 
involving:  
 
• assessment methodologies, visualisation, simulation � 

• integration of information and analysis (cross departmental/multi-scalar) � 

• limited engagement of stakeholders ��

�

Operational Decision Making – Co-Creative and Participatory Process ��

�
The co-creative model of decision making, in contrast to the top-down model recognises that 
transformational governance cannot be realized via a top-down approach alone, and effective 
decision making can only happen in a co-creative, participatory process, involving all relevant 
actors, including business, civil society, researchers, policy-makers and public 
administrations. The top-down model defines as essential to good governance effective 
collaboration across government departments and with non-governmental actors, requiring 
working across portfolio boundaries to jointly achieve integrated responses to the issues of 
policy development. �The co-creative model stresses effective collaboration with societal 
actors in public service delivery and policy-making helping government agencies to improve 
their response to user needs and release their problem solving capacity. Effective 
engagement with societal actors also help citizens to actively participate in the decisions that 
affect their lives, to be involved in the co-creation of services, including design and delivery, 
as well as in finding solutions to societal challenges as demonstrated in Figure 3 below. Here 
the red elipses (crowdsourcing, participatory 3-D sketching, and participatory ex-ante impact 
assessment) indicate opportunities for ICT enabled co-creative process applied to the policy 
and decision-making cycle.    
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Figure 3: Planning Decision Making Cycle - Co-Creation Model  
 
The co-creation model, forms the basis for all interventions in the land use planning and 
governance process, and thereby redefines the governance model. Here the land use 
planning requirement for ICT enabled solutions is based on a sequence of actions defined 
according to an open government paradigm driven by open public data and services and 
facilitating collaboration in the design, production and delivery of public services, with benefits 
including:  
 
• making government processes and decisions open to foster citizen engagement improving 

the quality of decision-making for public institutions;  
• open processes, activities and decisions enhancing transparency, accountability and trust 

in government. ICT facilitates bottom-up, participative and collaborative initiatives that 
tackle specific societal problems; � 

• open governance improving the efficiency, effectiveness and quality of public services by 
introducing new processes, products, services and methods of delivery enabled by ICT. � 

 

Common Solutions ��

�
The conceptual frame shaping common ground in urban sustainability described above is a 
transformational governance based upon the understanding that urban managers throughout 
Europe face common challenges in responding to the need to secure urban economic vitality, 
social inclusion and environmental sustainability in urban society in relation to the global 
challenges of urbanisation. The commonality of the drivers of urban change offers a major 
opportunity and requirement for the development of common solutions. These solutions are 
increasingly based on the dynamic of smart urban governance supporting the development of 
generic ICT applications and methodologies, harnessing social innovation, and grounded in 
integrated assessment process and wide stakeholder engagement. EU funded smart city 
governance research directly addresses these potentials, developing common models of 
policy formulation and implementation in respect of information generation and management, 
as well as stakeholder engagement, thereby supporting the potential for widespread 
application of the tools developed throughout the cities and regions of Europe. ��
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The development of an integrated, more powerful and effective urban governance aims to 
manage the most intractable urban planning issues, including the management of the 
complexity of urban interactions, specified in socio-economic activity, set within both 
environmental limits and the territorial frame. This transformational governance requires 
greater stakeholder engagement in the urban planning process. Municipal experts providing 
a top-down view of the urban vision, and its local level specification, are no longer able to 
manage the inherent complexity of the sustainable city alone. Greater bottom-up stakeholder 
engagement thereby secures the quality of integrated assessment necessary to effectively 
plan the modern city, providing inputs in respect of the political diversity of views on the best 
way forward, all essential to secure the democratic legitimacy of the urban plan.  
 
The specification of a common framework for analysis of smart city governance applications, 
is set against a background of the evolving dynamic of social and technological innovation, in 
which opportunities for development of the integrated and participatory governance model, 
together with it’s requirements for enhanced intelligence and communication tools are 
identified. As a result powerful synergies between diverse initiatives may be harnessed, to 
support the development of a critical mass of capacity building for urban transition pathways, 
operationalising the integrated and participatory governance approach.  
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Abstract 
The Gauteng City Region (GCR) is one of the fastest growing city regions in South Africa. 
Considered the economic heartland of South Africa, the GCR continues to attract increased 
populations and urban developments. Parallel to increased urbanization and city growth are 
increasing climate change impacts such as severe weather conditions and urban flooding 
incidents. Climate change impacts are affecting cities globally causing major damages to urban 
infrastructure, human settlements as well as natural landscapes. In the Gauteng City Region, 
climate change impacts are becoming frequent, requiring innovative, integrated, resilient and 
sustainable solutions to mitigate and manage climate change impacts. GIS and Remote 
Sensing technology have allowed urban planners and city policy makers to gain critical insights 
on various urban and rural development elements. This paper therefore explores the potential 
use of GIS and Remote Sensing in identifying potential flood-prone regions and climate change 
policy adaptation in the Gauteng City Region. The study focused RQ�WKH�SURSRVHG�µDHURWURSROLV¶�
of Ekurhuleni as an emerging urban growth region in the Gauteng City Region. Hydrologic 
modelling techniques using digital elevation models (DEM), watershed boundaries, 
hydrography, and land cover data were used to model flood risk regions. The results of the 
analysis were then compared with the municipal spatial development framework, disaster and 
risk management plans and strategies on risk preparedness whilst providing recommendations 
for integrated, resilient and sustainable solutions for responding to climate change in the 
Gauteng City Region. The study also promoted the use of GIS and Remote Sensing 
technology as a smart and inclusive approaches to plan and respond to climate change and 
its impacts on the growth and sustainability of the Gauteng City Region.  

Key words�� Climate change, Resilience, hydrological analysis, co-production, GIS and
Remote Sensing, Sustainability and SDGs.�

1. Introduction
&LWLHV�DUH�H[SHULHQFLQJ�UDSLG�XUEDQL]DWLRQ�OHDGLQJ�WR�D�FRPSHWLWLYH�GHPDQG�RQ�ODQG�IRU�XUEDQ
GHYHORSPHQWV�� WKLV� LQFUHDVLQJ� ULVN� YXOQHUDELOLW\� WR� FOLPDWH� FKDQJH� LPSDFWV� VXFK� DV� XUEDQ
IORRGLQJ� �$EKDV�� ������ 0RHQFK�� ������ 0DL� DQG� 'H� 6PHGW�� ����� DQG� 'DOX� HW� DO�� ������
&KDQJLQJ�FOLPDWH�FRQGLWLRQV�DUH�LQFUHDVLQJO\�SRVLQJ�D�ULVN�IRU�FLWLHV�DURXQG�WKH�ZRUOG��,3&&�
������.XONDUQL�HW�DO���������,Q�6RXWK�$IULFD��LQFUHDVLQJ�QDWXUDO�GLVDVWHUV�VXFK�DV�VHYHUH�VWRUPV
DQG�XUEDQ�IORRGLQJ�DUH�DOVR�FDXVLQJ�GDPDJH�DQG�GLVUXSWLRQV�RQ�XUEDQ�LQIUDVWUXFWXUH��PRELOLW\
DV� ZHOO� DV� VRFLR�QDWXUDO� HFR�V\VWHPV� �$EKDV�� ������ 0XVXQJX�� ����� DQG��� 7KHVH� JOREDO
FOLPDWLF� FKDQJHV� DUH� DOVR� VDLG� WR� DIIHFW� YXOQHUDEOH� FRPPXQLWLHV� HVSHFLDOO\� WKRVH� OLYLQJ� LQ
LQIRUPDO� VHWWOHPHQWV� ZKR� DUH� RIWHQ� ORFDWHG� RQ� IORRGSODLQV� �0DKPRXG�� ������� ,W� LV� IXUWKHU
UHSRUWHG�WKDW�XUEDQ�IORRGLQJ�DFFRXQWHG�IRU�����RI�DOO�UHFRUGHG�JOREDO�QDWXUDO�GLVDVWHUV�LQ�WKH
ODVW�WZR�GHFDGHV��&KR\���������,Q�6RXWK�$IULFD��WKH�SDVW����\HDUV�KDYH�VHHQ�DQ�LQFUHDVH�LQ
UDLQIDOO� WUHQGV� LQFUHDVLQJ� WKH� SUREDELOLW\� RI� IORRGLQJ� DQG� GLVUXSWLRQV� WR� XUEDQ� LQIUDVWUXFWXUH
�6$1&&56��������.UXJHU�DQG�1[XPDOR���������$V�VXFK��UHFHQW�VWXGLHV�UHDIILUP�LQFUHDVHV�LQ
FOLPDWH�FKDQJH�DV�ZHOO�DV�LWV�LPSDFWV�ZKLFK�DIIHFWV�OLYHOLKRRGV�DQG�WKH�IUDJLOH�JURZLQJ�HFRQRP\
RI�6RXWK�$IULFD��6$1&&56�����������&OLPDWH�FKDQJH�WKHUHIRUH�UHTXLUHV�PRUH�DGDSWLYH�DQG
UHVLOLHQW�DSSURDFKHV�WR�SROLF\�DQG�XUEDQ�GHYHORSPHQWV�

:KLOVW� WKHUH�DUH�YDULRXV�GLVFXVVLRQV�DQG�GHILQLWLRQV� IRU� UHVLOLHQFH� LQ� OLWHUDWXUH� IRU� UHVLOLHQFH�
�6PLW�DQG�:DQGHO��������)DWWL�DQG�3DWHO��������5ROODVRQ�HW�DO���������,Q�WKLV�SDSHU��FOLPDWH�
FKDQJH� UHVLOLHQFH� LV� GHILQHG� DV� WKH� FDSDFLW\� IRU� PDQDJLQJ� DQG� PLWLJDWLQJ� FOLPDWH� FKDQJH�
LPSDFWV�WKURXJK�WKH�DGDSWLRQ�DQG�UHRUJDQL]LQJ�RI�SODQQLQJ�WRROV�DQG�SROLFLHV�WR�UHGXFH�FOLPDWH�
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FKDQJH�LPSDFWV�DQG�LQFUHDVH�VXVWDLQDELOLW\��)RONH�������DQG�1HOVRQ�HW�DO���������9XOQHUDELOLW\�
RQ� WKH�RWKHU�KDQG� LV� GHILQHG�XVLQJ�0F&DUWK\�HW�DO� ������¶V� WKUHH�FKDUDFWHULVWLFV�ZKLFK�DUH�
H[SUHVVHG�DV� �D��adaptive capacity�� �E��sensitivity�DV�ZHOO�DV� �F��exposure� �0F&DUWK\�HW�DO��
�������7KHVH�FKDUDFWHULVWLFV�DUH�EDVHG�RQ� WKH�DVVXPSWLRQ� WKDW�SUHSDUHGQHVV� IRU�FKDQJLQJ�
FOLPDWH�FRQGLWLRQV�FDQ�EH�DIIHFWHG�E\� WKH�XQLTXH� ULVNV��YXOQHUDELOLW\�DV�ZHOO�DV�H[SRVXUH� WR�
YDULRXV�FOLPDWH�FKDQJH�LPSDFWV�WKDW�FLWLHV�IDFH��6PLW�DQG�:DQGHO��������IXUWKHU�DUJXHG�WKDW�
DFKLHYLQJ�FOLPDWH�UHVLOLHQFH�LQYROYHV�DGDSWLQJ�D�UHVLOLHQW�IUDPHZRUN�WKDW�LQFRUSRUDWHV�YDULRXV�
PXOWL�VWDEOH�WRROV�EHJLQQLQJ�ZLWK�SROLF\�PDNLQJ�� LQQRYDWLYH�WRROV�DV�ZHOO�DV�VRFLDO�HFRORJLFDO�
V\VWHPV�� *,6� DQG� 5HPRWH� 6HQVLQJ� WHFKQRORJ\� WKHUHIRUH� SUHVHQWV� WKH� FDSDELOLWLHV� IRU�
FRPSUHKHQVLYH� DQG� LQWHJUDWHG� IORRG� PRGHOOLQJ� WHFKQLTXHV� IRU� EHWWHU� UHVSRQVHV� WR� FOLPDWH�
FKDQJH� LPSDFWV� �&RUUHLD�HW�DO���������6WXGLHV�RQ� WKH�XVH�*,6�DSSOLFDWLRQV� IRU�K\GURORJLFDO�
PRGHOV� RQ� IORRGLQJ� KDYH� EHHQ� FDUULHG� ZLGHO\� LQ� WKH� JOREDO� QRUWK�� ZLWK� YHU\� OLPLWHG� VLPLODU�
UHVHDUFK�LQ�WKH�JOREDO�VRXWK��0XVXQJX�HW�DO���������0XVXQJX�HW�DO��������IXUWKHU�DUJXHV�WKDW�
OLPLWHG� IORZ� RI� FOLPDWH� FKDQJH� LQIRUPDWLRQ� FRQWULEXWHV� WR� ODFN� RI� LQYROYHPHQW� RQ�PLWLJDWLRQ�
PHDVXUHV�HVSHFLDOO\�LQ�6RXWK�$IULFDQ�LQIRUPDO�VHWWOHPHQWV��7KLV�KDV�EHHQ�D�FDVH�LQ�WKH�&LW\�RI�
-RKDQQHVEXUJ��ZKHUH�UHVLGHQWV�RI�$OH[DQGUD�7RZQVKLS�UHVLGHG�RQ�WKH�EDQNV�RI�WKH�-XNVNHL�
5LYHU��0RGLVH���������5HVLGHQWV�UHIXVHG�ORFDWLRQ�E\�WKH�FLW\�GXH�WR�SRRU�*RYHUQPHQW�WR�&LWL]HQ�
5HODWLRQVKLSV��*�&���UHVXOWLQJ�LQ�VHYHUH�IORRGLQJ�LPSDFWV�DQG�GLVSODFHPHQW�GXULQJ�WKH�UDLQ\�
VHDVRQ��0RGLVH���������,W�LV�WKHUHIRUH�DUJXHG�LQ�WKLV�SDSHU�WKDW�*,6�DQG�5HPRWH�6HQVLQJ�WRROV�
FDQ�SOD\�D�FULWLFDO�UROH�LQ�SURPRWLQJ�LQIRUPDWLRQ�EXLOGLQJ�DGDSWLYH�FDSDFLW\�DQG�UHVLOLHQFH�RQ�
FOLPDWH�FKDQJH�LPSDFWV��,QQRYDWLYH�WRROV�FDQ�LQFUHDVH�RSSRUWXQLWLHV�IRU�WKH�FR�SURGXFWLRQ�RI�
UHVLOLHQW�VWUDWHJLHV�DQG�DFWLRQV��.XONDUQL�HW�DO���������$V�D�UHVXOW��SODQQLQJ�IRU�FKDQJLQJ�FOLPDWH�
FRQGLWLRQV� UHTXLUHV� LQWHJUDWHG� DQG� LQQRYDWLYH� DSSURDFKHV� WR� PRGHOOLQJ� FOLPDWH� FKDQJH�
UHVLOLHQFH� DQG� VXVWDLQDELOLW\� ZKLFK� DFFRPPRGDWHV� FLWL]HQV� DQG� QRQ�JRYHUQPHQW� DFWRUV� WR�
LQIOXHQFLQJ�SROLF\�DQG�EXLOGLQJ�DGDSWLYH�FDSDFLW\��&KHQ�HW�DO���������
�
7KLV�SDSHU�WKHUHIRUH�SURSRVHV�WKH�XVH�RI�*,6�DQG�5HPRWH�6HQVLQJ�DV�D�PHDQV�IRU�EXLOGLQJ�
DGDSWLYH�FDSDFLW\�DQG�UHRUJDQL]LQJ�SODQQLQJ�WRROV�IRU�EHWWHU�FOLPDWH�FKDQJH�UHVLOLHQFH��7KHUH�
DUH�QXPHURXV�RWKHU�PHWKRGV�XVHG�IRU�IORRG�LQXQGDWLRQ�DQG�ULVN�PRGHOOLQJ�ZKLFK�HPSOR\�ERWK�
K\GURORJLF� DQG� K\GUDXOLF� PRGHOOLQJ� WHFKQLTXHV� �$NVR\� HW� DO�� ������� 7KHVH� LQFOXGH� PRUH�
VRSKLVWLFDWHG��'�DQG��'�PRGHOV�VXFK�DV�+(&�5$6�DQG�)/2��'��86$&(���������+RZHYHU��
EDVLF�K\GURORJLFDO�PRGHOOLQJ�LQ�*,6�XVLQJ�5HPRWH�6HQVLQJ�GDWD�FDQ�VWLOO�EH�XVHIXO�LQ�LGHQWLI\LQJ�
IORRG�ULVN�DV�D�ILUVW�VWDJH��$V�D�UHVXOW��WKLV�SDSHU�XVHV�D�EDVLF�K\GURORJLF�PRGHO�LQ�$UF*,6�ZKLFK�
XVHV�D�GLJLWDO�HOHYDWLRQ�GDWD�WR�PRGHO�ZDWHU�IORZ�FKDUDFWHULVWLFV��7KH�UHVXOWV�RI�WKH�*,6�DQDO\VLV�
ZHUH�WKHQ�XVHG�WR�DVVHVV�WKH�DSSURSULDWHQHVV�RI�WKH�6SDWLDO�'HYHORSPHQW�)UDPHZRUN��6')��
DV� ZHOO� DV� WKH� 'LVDVWHU� 5LVN� 0DQDJHPHQW� 6WUDWHJ\� RI� (NXUKXOHQL� 0XQLFLSDOLW\�� )XUWKHU�
GLVFXVVLRQV�RQ�WKH�UROH�RI�*,6�DQG�5HPRWH�6HQVLQJ� LQ� LQIOXHQFLQJ�SODQQLQJ�DSSURDFKHV�E\�
FRQVLGHULQJ� FOLPDWH� FKDQJH� WUHQGV� DV� ZHOO� DV� GHYHORSPHQW� DSSURDFKHV� WKH� *DXWHQJ� &LW\�
5HJLRQ� DUH� SUHVHQWHG�� 7KH� IROORZLQJ� NH\� DVVXPSWLRQV� DUH� PDGH� LQ� WKH� SDSHU�� ���� WKDW�
LQQRYDWLYH�WRROV�VXFK�DV�*,6�DQG�5HPRWH�6HQVLQJ�FDQ�SOD\�D�FULWLFDO�UROH�LQ�WUDQVIRUPLQJ�XUEDQ�
SROLF\�DQG�GHYHORSPHQW�DSSURDFKHV�WRZDUGV�UHVLOLHQFH�DQG�VXVWDLQDELOLW\�� ����7KDW�*,6�DQG�
5HPRWH�WHFKQRORJ\�SUHVHQWV�D�SODWIRUP�IRU�GLVVHPLQDWLQJ�DQG�LQWHJUDWLQJ�FRPSOH[�JHRJUDSKLF�
LQIRUPDWLRQ�IRU�LQWHUSUHWDWLRQ�E\�YDULRXV�XUEDQ�DFWRUV�LQFOXGLQJ�FLWL]HQV��3LNHWK�HW�DO�������������
&OLPDWH�FKDQJH�PRGHOOLQJ�FDQ�EXLOG�FRQVHQVXV��ORFDO�UHVLOLHQFH�DQG�DGDSWLYH�FDSDFLW\��*ULVW�
�������DUJXHG�WKDW�FOLPDWH�FKDQJH�UHVLOLHQFH�FDQ�DOVR�EH�EXLOW�E\�EXLOGLQJ�SHRSOH¶V�FDSDFLW\�WR�
UHVSRQG� WR� FOLPDWH� FKDQJH� ZKLFK� LQFOXGHV� DFFHVV� WR� EHWWHU� LQIRUPDWLRQ� DQG� WHFKQLFDO�
NQRZOHGJH��:LOOHPHQ�HW�DO�������DQG�*ULVW���������,W�LV�DUJXHG�WKDW�HIIHFWLYH�PLWLJDWLRQ�FDQ�EH�
DFKLHYHG� LI� LQGLYLGXDO� DFWRUV� DGYDQFH� WKHLU� RZQ� LQWHUHVWV� LQGHSHQGHQWO\� �,33&�� ����������
7KHUHIRUH��FLWL]HQV�IRUP�D�FULWLFDO�FRPSRQHQW�LQ�WKH�PLWLJDWLRQ�RI�FOLPDWH�FKDQJH�LPSDFWV��ERWK�
DV�DFWRUV�DQG�YLFWLPV�RI�WKH�UHVXOWV�RI�FOLPDWH�FKDQJH��
�
.UXJHU�DQG�1[XPDOR��������DUJXHG�WKDW�6RXWK�$IULFD�DOUHDG\�KDV�D�UHODWLYHO\�H[WHQVLYH�VWDWLRQ�
QHWZRUN�DQG�UDLQ�WUHQGV�GDWD�UHFRUGV��7KH\�KRZHYHU�LQGLFDWHG�FKDOOHQJHV�UHODWHG�WR�JDWKHULQJ�
DQG�GHWHFWLQJ�UDLQIDOO�FKDQJHV��.UXJHU�DQG�1[XPDOR���������2WKHU�FKDOOHQJHV�FLWHG�E\�.UXJHU�
DQG�1[XPDOR� �������ZHUH� EDVHG�RQ� WKH� RUJDQL]DWLRQDO� IXQFWLRQV� DQG� IDFLOLWDWLRQ� RI� FOLPDWH�
FKDQJH�ULVN�PDQDJHPHQW��ZKLFK� WKH\�DUJXH� LV�RIWHQ�QRW�YHU\� LQFOXVLYH� WR�FLWL]HQV�DQG� ORFDO�
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EDVHG�NQRZOHGJH��7KHVH�DVVHUWLRQV�DUH�FRQVLVWHQW�ZLWK�WKH�REVHUYDWLRQV�E\�0XVXQJX�HW�DO��
�����FLWLQJ�WKH�RUJDQL]DWLRQ�RI�ULVN�PDQDJHPHQW�LQ�WKH�&LW\�RI�&DSH�7RZQ��5HVHDUFK�IRXQG�
WKDW� WKHUH� LV� D� QHHG� IRU� XQGHUVWDQGLQJ� WKH� KXPDQ� GLPHQVLRQV� RI� ULVN� JHQHUDWLRQ� DQG�
PDQDJHPHQW�� /DFN� RI� LQWHJUDWHG� SHUFHSWLRQV� WR� FOLPDWH� FKDQJH� ULVNV� SRVHV� OLPLWDWLRQV� WR�
GHYHORSLQJ�LQFOXVLYH�UHVLOLHQFH�VWUDWHJLHV�DQG�DFWLRQV��0XVXQJX�HW�DO���������7KHUH�LV�VWLOO�D�
ODUJH�QXPEHU�RI�6RXWK�$IULFDQV�OLYLQJ�LQ�IORRG�ULVN�DUHDV��WKLV�LV�DOVR�WUXH�IRU�WKH�*&5��$V�D�
UHVXOW�� IORRG� ULVN�DQG�RWKHU�FOLPDWH�FKDQJH� LPSDFWV� UHPDLQ�D�KLJK�SUREDELOLW\� IRU�YXOQHUDEOH�
FRPPXQLWLHV�DV�ZHOO��3LNHWK�HW�DO���������

1.1 Climate change resilience and policy contexts in South Africa 
6RXWK�$IULFD�LV�D�PHPEHU�DQG�VLJQDWRU\�RI�WKH�8QLWHG�1DWLRQV��81��3DULV�DJUHHPHQW�RQ�&OLPDWH�
&KDQJH��7KH�6XVWDLQDEOH�'HYHORSPHQW�*RDOV��6'*���JRDO����FDOOV�IRU�PHPEHU�FRXQWULHV�WR�
VWUHQJWKHQ�UHVLOLHQFH�DQG�DGDSWLYH�FDSDFLW\�WR�FOLPDWH�UHODWHG�KD]DUGV�DQG�QDWXUDO�GLVDVWHUV�
�81)&&&�� �������*RDO� ��� RI� WKH� 6'*V� IXUWKHU� KLJKOLJKWV� WKH� QHHG� WR� LQFRUSRUDWH� FOLPDWH�
FKDQJH�PHDVXUHV�LQWR�QDWLRQDO�SROLF\�DQG�VWUDWHJLF�SODQQLQJ�JRYHUQDQFH��81)&&&���������$V�
D� UHVXOW�� 6RXWK� $IULFDQ� JRYHUQPHQW� DQG� FLWLHV� KDYH� SXW� LQ� SODFH� GLVDVWHU� PDQDJHPHQW�
VWUDWHJLHV�DQG�SROLFLHV�WKDW�DLP�WR�SURYLGH�JXLGDQFH�WRZDUGV�WKH�UHDOL]DWLRQ�RI�VXVWDLQDEOH�DQG�
UHVLOLHQW�FLWLHV�WRZDUGV�FOLPDWH�FKDQJH�LPSDFWV��6$1&&56��������1JZHQ\D�HW�DO�������DQG�
(00'506���������7KH�6RXWK�$IULFDQ�1DWLRQDO�&OLPDWH�&KDQJH�5HVSRQVH�6WUDWHJ\�RI������
SDYHG� WKH� ZD\� IRU� WKH� LQFRUSRUDWLRQ� RI� FOLPDWH� FKDQJH� VWUDWHJLHV� DW� YDULRXV� OHYHOV� RI�
JRYHUQPHQW�� 7KH� UHVXOWV� RI� VXFK� PHDVXUHV� FDQ� EH� QRWHG� RQ� WKH� LQFRUSRUDWLRQ� RI� FOLPDWH�
FKDQJH�PLWLJDWLRQ�SODQV�LQWR�WKH�1DWLRQDO�'HYHORSPHQW�3ODQ��1'3�&KDSWHU����������DV�ZHOO�DV�
WKH�1DWLRQDO�&OLPDWH�&KDQJH�5HVSRQVH�:KLWH�3DSHU��������6LQFH�LWV�LQFHSWLRQ��PRVW�6RXWK�
$IULFDQ� FLWLHV� LQFOXGLQJ� WKRVH� LQ� WKH�*DXWHQJ�&LW\� 5HJLRQ� KDYH� GHYHORSHG� FOLPDWH� FKDQJH�
VWUDWHJLHV�ZKLFK� WDNH� LQWR� DFFRXQW� WKHLU� FRQWH[WXDO� YXOQHUDELOLWLHV� WR� WKH� LPSDFWV� RI� FOLPDWH�
FKDQJH�DQG�PLWLJDWLRQ�PHDVXUHV��*&&�������������7KHVH�SODQV�SURYLGH�D�JRRG�IUDPHZRUN�IRU�
RUJDQL]LQJ� DQG� LQWHJUDWLQJ� UHVLOLHQFH� DQG� DGDSWLYH� FDSDFLW\� HIIRUWV� EHWZHHQ� YDULRXV�
VWDNHKROGHUV�LQ�6RXWK�$IULFDQ�FLWLHV��+RZHYHU��VRPH�FULWLTXHV�RQ�WKHVH�SODQV�DQG�VWUDWHJLHV�
KDYH�EHHQ�IRFXVHG�RQ�WKUHH�PDLQ�SRLQWV��D��)RUZDUG�SODQQLQJ��E��UHVSRQVLYH�PHDVXUHV�YHUVXV�
SUHYHQWLRQ��ZKDW��6PLW�DQG�:DQGHO��������DGGUHVVHV�DV�V\VWHP�GULYHQ�DQG�SURFHVV�GULYHQ�
DSSURDFKHV��F��&LWL]HQ�HQJDJHPHQW�DQG�FR�SURGXFWLRQ��0XVXQJX�HW�DO���������7KH�*DXWHQJ�
3URYLQFLDO�JRYHUQPHQW�KDV�SXW�LQ�SODFH�D�SURYLQFLDO�GLVDVWHU�PDQDJHPHQW�VWUDWHJ\�XQGHU�LWV�
GLVDVWHU�PDQDJHPHQW�XQLW��ZKLOVW� WKH�YDULRXV�FLWLHV� LQ� WKH�*DXWHQJ�&LW\�5HJLRQ�KDYH�SXW� LQ�
SODFH�WKHLU�RZQ�GLVDVWHU�PDQDJHPHQW�VWUDWHJLHV�ZKLFK�ORRN�DW�FOLPDWH�FKDQJH�DQG�LWV�LPSDFW�
DW�D�EURDGHU�VSHFWUXP���

Figure 1: Research framework (Source: Smit and Wandel, 2006) 
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�
�

$FFRUGLQJ�WR�6PLW�DQG�:DQGHO���������FOLPDWH�FKDQJH�UHVLOLHQFH�HQFRPSDVVHV�D�GXDO�IXQFWLRQ��
WKH� ILUVW� RQH� LV� WR� DEVRUE� VKRFNV� ZKLOVW� WKH� RWKHU� IRFXVHV� RQ� VHOI�UHQHZDO�� $GDSWDWLRQ� LV�
FRQFHUQHG�ZLWK� WKH� FUHDWLRQ�RI� V\VWHPV��SURFHVVHV�DQG�DFWLRQV� WR�PLWLJDWH� FOLPDWH� FKDQJH�
LPSDFWV� �6PLW�DQG�:DQGHO��������7KLV� IUDPHZRUN�ZDV�DGRSWHG� LQ� WKLV�VWXG\�DV�D�JXLGH� IRU�
GLVFXVVLRQV� RQ� WKH� UHODWLRQVKLS� EHWZHHQ� FOLPDWH� FKDQJH�� UHVLOLHQFH�� DGDSWDWLRQ� DQG�
YXOQHUDELOLW\�� $V� D� UHVXOW�� WKH� GLVFXVVLRQV� LQ� WKLV� SDSHU� SUHVHQW�*,6� DQG� 5HPRWH� 6HQVLQJ�
DSSURDFKHV�WR�FUHDWLQJ�UHVLOLHQW�FLWLHV�DV�DGDSWLYH�FDSDFLW\�EXLOGLQJ�WRROV����
�
1.2. Challenges in realizing climate change resilience in the GCR 
:KLOVW�WKH�*DXWHQJ�&LW\�5HJLRQ�KDV�HYLGHQWO\�SXW�LQ�SODFH�GLVDVWHU�PDQDJHPHQW�VWUDWHJLHV�DQG�
SROLFLHV�DW�YDULRXV�OHYHOV�RI�JRYHUQPHQW��6SDWLDO�'HYHORSPHQW�)UDPHZRUNV��6')V��VWLOO�KDYH�
YHU\� OLPLWHG�LQFOXVLRQ�RI�*,6�DQG�5HPRWH�6HQVLQJ�DQDO\VLV�FOLPDWH�FKDQJH�LPSDFWV��6SDWLDO�
'HYHORSPHQW�)UDPHZRUNV�DUH�FULWLFDO�WRROV�WKDW�JXLGH�XUEDQ�JURZWK��JRYHUQDQFH�DQG�VSDWLDO�
DUUDQJHPHQWV�LQ�6RXWK�$IULFD��$IHVLV�&RUSODQ���������,GHQWLILHG�XUEDQ�GHYHORSPHQW�FRUULGRUV�
DQG�WKH�SURWHFWLRQ�RI�HQYLURQPHQWDO�VHQVLWLYH�DUHDV�DUH�NH\�FRQVLGHUDWLRQV�RQ�6')V��+RZHYHU��
YHU\� OLPLWHG� LQIRUPDWLRQ� LV� SURYLGHG� E\� 6')V� RQ� WKH� HYROXWLRQ� RI� FOLPDWH� FKDQJH� LPSDFWV�
PDQDJHPHQW�DQG�XUEDQ�GHYHORSPHQW��3UHYLRXV�ORFDOL]HG�VWXGLHV�LQGLFDWHG�WKDW�UHVLGHQWV�ZHUH�
GLVVDWLVILHG�ZLWK�PXQLFLSDO� UHVSRQVHV�DQG�DFWLRQV� WRZDUGV�FOLPDWH�FKDQJH� LPSDFWV�VXFK�DV�
IORRGLQJ��)DWWL�DQG�3DWHO���������7KHVH�VWXGLHV�IXUWKHU�LQGLFDWHG�WKDW�SHUFHSWLRQV�RQ�IORRGLQJ�
PLWLJDWLRQ� HIIRUWV� E\� JRYHUQPHQW� ZHUH� PRUH� UHDFWLYH� WKDQ� SURDFWLYH� FUHDWLQJ� LQHIIHFWLYH�
UHODWLRQV�EHWZHHQ�JRYHUQPHQW�DQG�FLWL]HQV� �)DWWL�DQG�3DWHO���������7KHVH� ILQGLQJV�DQG� WKH�
HYLGHQFH�RI�LQFUHDVLQJ�IORRGLQJ�LQFLGHQWV�HVSHFLDOO\�LQ�UDLQ\�UHDVRQV�LQGLFDWH�D�V\VWHPDWLF�JDS�
EHWZHHQ�PXQLFLSDO�VWUDWHJLHV�DQG�DFKLHYLQJ�UHVLOLHQFH��,Q�DGGLWLRQ�WR�WKLV�JDS��ZKLOVW�GLVDVWHU�
PDQDJHPHQW� VWUDWHJLHV� LQGLFDWH� WKHUH� UROH� DQG� QHHG� IRU� LQFRUSRUDWLQJ� FLWL]HQV� LQ� FOLPDWH�
FKDQJH�LPSDFWV�PLWLJDWLRQ��WKHUH�LV�YHU\�OLPLWHG�HQJDJHPHQW�DQG�LQWHUDFWLRQ�EHWZHHQ�FLWL]HQV�
DQG�RWKHU�XUEDQ�VWDNHKROGHUV���
�
$V�D�UHVXOW��WKHVH�IXWXUH�VSDWLDO�SODQV�DSSHDU�QRW�WR�EH�FRQVLGHULQJ�DQG�SURPRWLQJ�LQWHJUDWHG�
DSSURDFKHV�WKDW�PDNH�XVH�RI� WHFKQRORJ\�VXFK�DV�*,6�PRGHOV�IRU�PRGHOOLQJ�FOLPDWH�FKDQJH�
LPSDFWV� RQ� WKH� XUEDQ� ODQGVFDSH�� 7KH� 81� ,33&� UHSRUW� KLJKOLJKWV� WKH� LPSRUWDQFH� RI�
WUDQVIRUPDWLRQV�LQ�HFRQRPLF��VRFLDO��WHFKQRORJLFDO�DQG�SROLWLFDO�GHFLVLRQ�DQG�DFWLRQV�WR�SURPRWH�
VXVWDLQDEOH�GHYHORSPHQWV��,W�IXUWKHU�KLJKOLJKWHG�WKH�LQWURGXFWLRQ�RI�QHZ�WHFKQRORJLHV��SUDFWLFHV�
DQG�VWUXFWXUHV�RI�JRYHUQDQFH�DUH�NH\�RSSRUWXQLWLHV� IRU�DWWDLQLQJ�VXVWDLQDELOLW\� �,33&��������
�����$SSURDFKHV�WR�XUEDQ�IORRG�PRQLWRULQJ�DUH�VWLOO�D�NH\�WRSLF�RI�GLVFXVVLRQ��,Q�WKH�*DXWHQJ�
&LW\� 5HJLRQ�� HDFK� PHWURSROLWDQ� PXQLFLSDOLW\� KDV� D� GLVDVWHU� PDQDJHPHQW� VWUDWHJ\� ZKLFK�
SURYLGHV�JXLGHOLQHV�RQ�PDQDJLQJ�DQG�PLWLJDWLQJ�XUEDQ�IORRGLQJ���
�
2. Methodology and study area 
7KH�DLP�RI� WKLV�VWXG\� LV� WR� LQYHVWLJDWH�DQG�DVVHVV� WKH�XVH�RI�*,6�DQG�5HPRWH�6HQVLQJ�DV�
FUXFLDO� WRROV� LQ�SODQQLQJ�IRU�FOLPDWH�FKDQJH�UHVLOLHQFH�DQG�VXVWDLQDELOLW\� LQ�WKH�*DXWHQJ�&LW\�
5HJLRQ�� 7KH�PHWKRG� RI� HQTXLU\� XVHG� LQ� WKLV� VWXG\� LQYROYHG� D� WZR� VWDJH� SURFHVV�� 7KH� ILUVW�
SURFHVV�LQYROYHG�WKH�GHOLQHDWLRQ�RI�ZDWHUVKHG�ERXQGDULHV�DQG�VWUHDP�RUGHU�PDSSLQJ�ZLWKLQ�
WKH� (NXUKXOHQL� 0HWURSROLWDQ� 0XQLFLSDOLW\� �(00��� 7KH� 6KXWWOH� 5DGHU� 7RSRJUDSK\� 0LVVLRQ�
�6570����DUF�SHU�VHFRQG�'LJLWDO�(OHYDWLRQ�0RGHO�GDWD��'(0��ZDV�XVHG�DV�WKH�LQSXW�GDWDVHW�
ZLWK�HOHYDWLRQ�LQIRUPDWLRQ��7KLV�VWDJH�RI�OHG�WR�WKH�LGHQWLILFDWLRQ�RI�IORRG�SURQH�DUHDV�ZLWKLQ�WKH�
ZDWHUVKHG�ERXQGDULHV�RI�(00�XVLQJ� VQDS�SRXU�SRLQWV� LQ� WKH�K\GURORJ\� WRROVHW� RI�$UF0DS��
6QDS�SRXU�SRLQWV�DUH�XVHG�WR�HQVXUH�WKH�VHOHFWLRQ�RI�GUDLQDJH�SRLQWV�RI�KLJK�DFFXPXODWLRQ�LQ�
*,6��7KH�VHFRQG�VWDJH�LQYROYHG�WKH�DVVHVVPHQW�RI�FOLPDWH�FKDQJH�SROLFLHV��PXQLFLSDO�VSDWLDO�
GHYHORSPHQW�IUDPHZRUN�DV�ZHOO�DV�GLVDVWHU�ULVN�PDQDJHPHQW�SODQV��3ULPDU\�DQG�VHFRQGDU\�
GDWDVHWV�DV�ZHOO�DV�OLWHUDWXUH�ZHUH�FROOHFWHG�DQG�DQDO\]HG�WR�JDLQ�FUXFLDO�LQVLJKWV�RQ�PXQLFLSDO�
SROLFLHV� FOLPDWH� FKDQJH� DGDSWLYH� FDSDFLW\�� ULVNV� YXOQHUDELOLW\� PDSSLQJ� DFWLYLWLHV�� FOLPDWH�
FKDQJH�WUHQGV�DV�ZHOO�DV�XUEDQ�JURZWK�VWUDWHJLHV��'LJLWDO�HOHYDWLRQ�PRGHOV�IURP�86*�(DUWK�
([SORUHU�ZHUH�FROOHFWHG��SURFHVVHG�DQG�DQDO\]HG� LQ�$UF*,6��$GGLWLRQDO�GDWDVHWV�RQ� UDLQIDOO�
WUHQGV��VRLO�VDWXUDWLRQ�LQGH[�DV�ZHOO�DV�06')�ODQG�XVHV�ZHUH�DOVR�FROOHFWHG�IRU�RYHUOD\�DQDO\VLV�
DQG�FRQILUPDWLRQ�RI�FOLPDWH�WUHQGV���
�
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$�VLPSOH�K\GURORJLF�PRGHO�LV�XVHG�WR�PRGHO�ZDWHUVKHG�UHJLRQV�WKDW�DUH�DW�ULVN�RI�XUEDQ�IORRGLQJ�
LQ�WKH�(NXUKXOHQL�0HWURSROLWDQ�0XQLFLSDOLW\��7KH�UHVXOWV�RI�WKH�PRGHO�DUH�WKHQ�FRPSDUHG�DQG�
RYHUOD\HG�ZLWK�WKH�PXQLFLSDOLW\¶V�6SDWLDO�'HYHORSPHQW�)UDPHZRUN��06')��WR�GHWHUPLQH� WKH�
UHODWLRQVKLS�EHWZHHQ�SRWHQWLDO�IORRG�ULVN��FXUUHQW�DQG�IXWXUH�ODQG�XVH�FRPSOH[HV��7KH�UHVXOWV�
DUH� DOVR� XVHG� WR� PDNH� D� FDVH� IRU� WKH� SRWHQWLDO� RI� *,6� DQG� 5HPRWH� 6HQVLQJ� XUEDQ� IORRG�
PRGHOOLQJ� LQIOXHQFLQJ�SROLF\��SDUWLFLSDWLRQ�DQG�VWUDWHJLF�SODQQLQJ��5HFRPPHQGDWLRQV�RQ� WKH�
SRWHQWLDO�XVH�RI�*,6�DUH�WKHQ�SUHVHQWHG�ZLWK�DQ�HPSKDVLV�RQ�ZHE�*,6�DSSOLFDWLRQV�DQG�WKHLU�
SRWHQWLDO� LQ�SURPRWLQJ�FR�SURGXFWLRQ�RI�FOLPDWH�FKDQJH�LPSDFWV�IRU�EHWWHU�SUHSDUHGQHVV�DQG�
UHVLOLHQFH��7KH�K\GURORJLF�PRGHO�SUHVHQWHG�D�VLPSOLILHG�DSSURDFK�WR�IORRG�ULVN�DVVHVVPHQW�D�
ILUVW�VWHS�WRZDUGV�XQGHUVWDQGLQJ�IORRGLQJ�LPSDFWV��,W�LV�LPSRUWDQW�WR�GHOLQHDWH�IORRG�SURQH�DUHDV�
ZHOO� LQ� DGYDQFH� WR� EH� DEOH� WR� WDNH� SUHYHQWDWLYH� PHDVXUHV� WR�PLQLPL]H� DQ\� GDPDJH� IURP�
IORRGLQJ��$NVR\�HW�DO���������*,6�DOORZV�IRU�WKH�VWXG\LQJ�RI�XUEDQ�IORRGLQJ�LQ�D�WHPSRUDO�DQG�
VSDWLDO�VFDOH��$NVR\�HW�DO���������7KLV�WHFKQRORJ\�KDV�PDGH�LW�SRVVLEOH�WR�PRGHO�IORRGLQJ�PRUH�
DFFXUDWHO\�DQG�IDVWHU���

2.1 Using hydrologic models and DEMs for flood risk assessment 
+\GURORJLF�PRGHOLQJ�KDV�EH�ZLGHO\� UHVHDUFKHG�DV�D�XVHIXO� WRRO� IRU�HDUO\� IORRG�ZDUQLQJ�DQG�
UHVHUYRLU�PDQDJHPHQW��%RUXV�HW�DO���������7KHVH�PRGHOV�DUH�DOVR�ZLGHO\�XVHG�IRU�HQJLQHHULQJ�
SXUSRVHV�ZLWK�GLIIHUHQW�YDULDWLRQV�DQG�FRPSOH[LWLHV��&KHQ�HW�DO���������'LJLWDO�HOHYDWLRQ�PRGHOV�
DQG�FRQWRXU�GDWD�DUH�W\SLFDOO\�UHOLHG�RQ�IRU�VXUIDFH�EDVHG�PRGHOV�VXFK�DV�K\GURORJLF�PRGHOV�
GXH�WR�WKHLU�VXUIDFH�UHSUHVHQWDWLRQ�TXDOLWLHV��(OHYDWLRQ�GDWD�FDQ�WKHUHIRUH�EH�XVHG�IRU�PRGHOOLQJ�
VWUHDPV�DQG�ZDWHUVKHGV� IRU�EHWWHU�XQGHUVWDQGLQJ�RI� WKH�PRYHPHQW�RI�ZDWHU�RQ� WKH�HDUWK¶V�
VXUIDFH��:HUQHU��������7KHVH�PRGHOV�FDQ�EH�YHU\�FRPSOH[�DQG�DGYDQFH�IRU�ZDWHU�GUDLQDJH�
DQG�VWRUDJH�VLPXODWLRQ��0DQ\�VFKRODUV�KDYH�H[SHULPHQWHG�ZLWK�GLIIHUHQW�YDULDWLRQV�RI� WKHVH�
PRGHOV��:DQJ�DQG�=KDQJ���������2EWDLQLQJ�UREXVW�UHVXOWV�IURP�WKHVH�PRGHOV�VWLOO�UHPDLQV�D�
PXFK� GHEDWHG� IDFWRU�� +RZHYHU�� UHVHDUFK� LQGLFDWHV� WKDW� WKHLU� FRQWULEXWLRQ� LQ� XQGHUVWDQGLQJ�
VWUHDP�IORZV�DQG�IORRG�ULVN�PRGHOLQJ�UHPDLQV�UHOHYDQW��0DUWLQH]�DQG�*XSWD�������DQG�%DL�HW�
DO���������,W�LV�DUJXHG�KRZHYHU�WKDW�GHVNWRS�K\GURORJLFDO�PRGHOV�IRU�IORRG�SUHGLFWLRQ�PD\�KDYH�
VRPH�OLPLWDWLRQV�LQ�SURPRWLQJ�LQIRUPDWLRQ�DQG�LQWHUDFWLRQ�EHWZHHQ�NH\�XUEDQ�UROH�SOD\HUV�VXFK�
DV�FLWL]HQV�GXH�WR�EHLQJ�KLJKO\�WHFKQLFDO��.XONDUQL�HW�DO���������$O�6KDEDQ�HW�DO���������DUJXHG�
WKDW�K\GURORJLFDO�PRGHOV�IRU�IRUHFDVWLQJ�IORRGLQJ�KD]DUGV�ZHUH�RIWHQ�SRRUO\�VXLWHG�IRU�UHDO�WLPH�
DSSOLFDWLRQ�� 7KHVH� OLPLWDWLRQV�PD\� DIIHFW� WKH� HIILFDF\� RI� WKHVH�PRGHOV� LQ� SURYLGLQJ� FOLPDWH�
FKDQJH�UHVLOLHQFH�DQG�HDUO\�ZDUQLQJ�V\VWHPV�IRU�IORRGLQJ��5HDO�WLPH�GDWD�RQ�IORRGLQJ�ULVN�FDQ�
SOD\�D�FULWLFDO�UROH�DV�D�GHFLVLRQ�VXSSRUW�WRRO��

2.2 Study area 
7KH�VWXG\�ZDV�EDVHG�RQ�(NXUKXOHQL�0HWURSROLWDQ�0XQLFLSDOLW\�LQ�6RXWK�$IULFD��(NXUKXOHQL�IRUPV�
SDUW�RI� WKH�*DXWHQJ�&LW\�5HJLRQ��*&5��ZKLFK� LV�D�FOXVWHU�RI�FLWLHV�� WRZQV�DQG�XUEDQ�QRGHV�
PDNLQJ�ZLWK�D�SRSXODWLRQ�RI�������PLOOLRQ��6WDWV6$���������7KH�*&5�SRSXODWLRQ�PDNHV�XS�����
RI� WKH� 6RXWK� $IULFDQ� SRSXODWLRQ�� 7KH� *DXWHQJ� &LW\� 5HJLRQ� LV� FRQVLGHUHG� WKH� HFRQRPLF�
KHDUWODQG�RI�6RXWK�$IULFD��:UD\��������DQG�FRQWLQXHV�WR�DWWUDFW�D�VXEVWDQWLDO�SHUFHQWDJH�RI�
6RXWK�$IULFD¶V�SRSXODWLRQ�GXH�WR�HFRQRPLF�RSSRUWXQLWLHV��(NXUKXOHQL�0HWURSROLWDQ�0XQLFLSDOLW\�
LV�RQH�RI�*DXWHQJ¶V�PHWURSROLWDQ�FLWLHV�ZLWK�D�SRSXODWLRQ�RI�����PLOOLRQ��6WDWV6$���������,W�LV�WKH�
KRPH�RI�$IULFD¶V�EXVLHVW�DLUSRUW�DQG�FRQVLGHUHG�WKH�JDWHZD\�WR�$IULFD��(00$5���������7KH�
PXQLFLSDOLW\� LV�RQH�RI� WKH�JURZLQJ� UHJLRQV� LQ� WKH�*DXWHQJ�&LW\�5HJLRQ�ZLWK� WKH�DPELWLRQ�RI�
EHFRPLQJ�$IULFD¶V�ILUVW�DHURWURSROLV��,W�FRYHUV�D�WRWDO�DUHD�RI������NPð�ZLWK�QHZ�HPHUJLQJ�XUEDQ�
QRGHV��,Q�WKH�ODVW�WZR�\HDU��WKH�PXQLFLSDOLW\�KDV�EHHQ�DIIHFWHG�E\�H[WUHPH�IORRGLQJ�LQFLGHQWV�
OHDGLQJ� WR� WKH� FORVXUH� RI� WKH� DLUSRUW� DQG�PDMRU� URDG� QHWZRUNV�� 7KH� UHFHQW� IORRGLQJ� HYHQWV�
FDXVHG� VHYHUH� GDPDJH� DQG� ORVV� RI� OLIH�� HIIHFWLQJ� HFRQRPLF� DFWLYLW\� DV� ZHOO� DV� OLYHOLKRRGV�
�3LNHWK�HW�DO���������7KH�PXQLFLSDOLW\�ZDV�XVHG�DV�D�FDVH�VWXG\�IRU�WKLV�SDSHU�DV�LW�IRUPV�SDUW�
RI�WKH�*DXWHQJ�&LW\�5HJLRQ��ZLWK�D�JURZLQJ�XUEDQ�IRRWSULQW�DQG�QHZ�XUEDQ�QRGHV�VXFK�DV�WKH�
DHURWURSROLV�DQG�WKH�0RGHUIRQWHLQ�VPDUW�FLW\�GHYHORSPHQW��(NXUKXOHQL�WKHUHIRUH�SOD\V�D�NH\�
UROH� LQ� DWWUDFWLQJ� DQ� LQFUHDVLQJ� SRSXODWLRQ� DV� D� UHVXOW� RI� LWV� LQGXVWULDO� DQG� FRPPHUFLDO�
RSSRUWXQLWLHV���
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Figure 2: (a) The Gauteng City Region (source: GCRO), (b) Ekurhuleni (source: Mahlangu, 2018) 

 
2.2. Land use cover and Hydrological properties on flooding 
/DQG�XVH�SDWWHUQV�DQG�WRSRJUDSKLFDO�SURILOHV�RI�KRXVHKROGV��XUEDQ�GHYHORSPHQW�]RQHV�DQG�
YHJHWDWLRQ�KDYH�DQ�LQIOXHQFH�RQ�WKH�VSDWLDO�GLVWULEXWLRQ�RI�IORRGLQJ�LPSDFW��&KHQ�HW�DO��������
&RUUHLD�HW� DO�� �����DQG�'DOX�HW� DO�� �������6WXGLHV�RQ�+\GUR�PHWHRURORJLFDO� GLVDVWHUV�KDYH�
LQGLFDWHG�DQ�H[LVWHQW�UHODWLRQVKLS�EHWZHHQ�XUEDQ�GHYHORSPHQW�DQG�LQFUHDVHG�IORRGLQJ�SRWHQWLDO�
LQ�XUEDQ�DUHDV��'DOX�HW�DO��������*XKD�6DSX�DQG�+R\RLV���������$V�D�UHVXOW��LQ�WKHVH�FDVHV�
K\GURORJLF� DQDO\VLV� DSSURDFKHV� RIIHUHG� XQLTXH� RSSRUWXQLW\� WR� XQGHUVWDQG� ZDWHU� IORZV� DQG�
DFFXPXODWLRQ�IURP�NQRZQ�FDWFKPHQW�ERXQGDULHV�DQG�ZHOO�DV�PRGHOOLQJ�UXQ�RII�ZDWHU��$NVR\�
HW�DO���������7KHVH�DSSOLFDWLRQV�FRXSOHG�ZLWK� WKH�SRZHU�RI�*,6�HQVXUHG�WKDW�IORRG�ULVN�ZDV�
LGHQWLILHG� DQG� FRPPXQLFDWHG� VXIILFLHQWO\� LQ� WLPH� �6LQJK� DQG� )LRUHQWLQR�� ������� )ROH\� HW� DO�
������� IXUWKHU�DUJXHG� WKDW� FRPSOH[LWLHV�RI�PRGHOOLQJ�XUEDQ� IORRGLQJ�DURVH� IURP� WKH�YDULRXV�
SHUFHLYHG� VRXUFHV� RI� IORRGV� ZKLFK� ZHUH� FDWHJRUL]HG� DV� ULYHULQH� IORRGV�� XUEDQ� IORRGV� DQG�
FRDVWDO�IORRGV��&RDIIHH��������$NVR\�HW�DO���������7KHUHIRUH�8UEDQ�'HYHORSPHQWV�DQG�ODQG�
FRYHU� FKDQJH�DUH�FRQWULEXWLQJ� IDFWRUV� WR� WKH�GHFUHDVH� LQ� YHJHWDWLRQ�FRYHU�DQG� LWV�DELOLW\� WR�
PLWLJDWH�IORRGLQJ�ULVNV�DQG�LPSDFWV��)ROH\�HW�DO���������$UWLILFLDO�XUEDQ�VWRUP�ZDWHU�GUDLQDJH�
V\VWHPV�DUH�FRQWULEXWHG�WR�WKH�LQFUHDVH�RI�SHDN�VWUHDP�IORZ�DQG�GLVFKDUJH�VSHHGV��2XPD�DQG�
7DWHLVKL���������7KHVH�FKDUDFWHULVWLFV�ZHUH�H[FOXGHG�LQ�WKLV�PRGHO��KRZHYHU�UDLQIDOO�TXDQWLWLHV�
ZHUH�XVHG�WR�FRQILUP�LQFUHDVHG�TXDQWLWLHV�DV�D�UHVXOW�RI�FOLPDWH�FKDQJH��
�
2.3. Data collection and processing 
7KH�6570���$UF�6HFRQG�*OREDO� HOHYDWLRQ� ����PHWHUV��ZDV� FROOHFWHG� IURP� WKH�86*�(DUWK�
([SORUHU�DQG�FKHFNHG�IRU�YRLGV��7KH�ILOO�WRRO�LQ�$UF�7RROER[�ZDV�DSSOLHG�WR�FOHDQRXW�YRLGV�RQ�
WKH�'LJLWDO�(OHYDWLRQ�0RGHO�DOORZLQJ�LW�WR�EH�XVHG�LQ�WKH�K\GURORJLFDO�PRGHO��$GGLWLRQDO�GDWDVHWV�
RQ�WKH�(NXUKXOHQL�0HWURSROLWDQ�0XQLFLSDOLW\¶V�6SDWLDO�'HYHORSPHQW�)UDPHZRUN�ZHUH�FROOHFWHG�
DQG� SURFHVVHG� IRU� HUURUV� DQG�PLVVLQJ� GDWD�� 7KH�06')�ZDV� WKHQ� V\PEROL]HG� RQ� ODQG� XVH�
FDWHJRULHV�� 2WKHU� GDWDVHWV� DQG� MRXUQDO� DUWLFOHV� ZHUH� DFTXLUHG� IURP� RQOLQH� MRXUQDOV� DQG�
JRYHUQPHQW�RQOLQH�FDWDORJXHV��5DLQIDOO�GDWDVHWV�ZHUH�DFTXLUHG�IRU� LQVLJKWV�RQ�UDLQ�SDWWHUQV�
GXULQJ� WKH� -DQXDU\� WR� -XO\� VHDVRQV� RI� ����� DQG� ������ 7KHVH� ZHUH� QRW� IDFWRUHG� LQ� WKH�
K\GURORJLFDO�PRGHO�EXW�UDWKHU�XVHG�IRU�XQGHUVWDQGLQJ�UDLQIDOO�WUHQGV�LQ�WKH�*DXWHQJ�&LW\�5HJLRQ�
DQG�FRPSDULQJ�WKHP�WR�WKH�QDWLRQDO�PHDQ�UDLQIDOO�LQ�PLOOLPHWHUV���
�

Digital Elevation Specifications 
3URMHFWLRQ�DQG�'DWXP� *HRJUDSKLF��:*6����
6SDWLDO�5HVROXWLRQ� ��DUF�VHFRQG�IRU�JOREDO�FRYHUDJH��a���P��
5DVWHU�VL]H�	�&�EDQG�ZDYHOHQJWK� ��GHJUHH�WLOHV�±�����FP�

(a) (b) 
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2.4. The hydrologic model 

Figure 3: Hydrologic model in ArcMap (Mahlangu, 2018) 

7KH�'(0�ZDV�XVHG�DV�WKH�LQSXW�UDVWHU�GDWDVHW��8VLQJ�WKH�ILOO�WRRO�LQ�VSDWLDO�DQDO\VW��WKH�'(0�
ZDV�FRUUHFWHG�IRU�YRLGV�DQG�XVHG�WR�JHQHUDWH�IORZ�GLUHFWLRQV��)ORZ�DFFXPXODWLRQV�ZHUH�WKHQ�
SURGXFHG�OHDGLQJ�WR�WKH�GHOLQHDWLRQ�RI�VWUHDP�RUGHUV�DQG�EDVLQV��:DWHUVKHG�ERXQGDULHV�ZHUH�
HVWDEOLVKHG�DQG�XVHG�WR�LGHQWLI\�DUHDV�RI�ZLWK�WKH�KLJKHVW�SRXU�SRLQWV�SHU�ZDWHU�EDVLQ�DUHD�DQG�
VWUHDP�QHWZRUN��7KHVH�DUHDV�ZHUH�FODVVLILHG�DV�DUHDV�RI�KLJK�DFFXPXODWLRQ�DQG�KLJK�IORRGLQJ�
SUREDELOLW\��/DVWO\��WKH�06')�ODQG�XVH�GDWDVHW�ZDV�RYHUODLG�RQ�WKH�LGHQWLILHG�KLJK�DFFXPXODWLRQ�
EDVLQV�DQG�ZHUH�DQDO\]HG�IRU�ODQG�XVH�YHUVXV�ZDWHUVKHG�TXDOLWLHV���

3. Results and discussions
,W�LV�DUJXHG�WKDW�JOREDO�ZDUPLQJ�KDV�DIIHFWHG�UDLQIDOO�SDWWHUQV�OHDGLQJ�WR�LQFUHDVHG�IORRGLQJ�ULVN�
HVSHFLDOO\�LQ�XUEDQ�DUHDV��.XONDPL�HW�DO���������7KLV�LV�WKH�FDVH�LQ�6RXWK�$IULFD��DFFRUGLQJ�WR�
.UXJHU� DQG�1[XPDOR� �������� UDLQIDOO� TXDQWLWLHV� LQ� 6RXWK�$IULFD� KDYH� EHHQ� RQ� WKH� LQFUHDVH�
HVSHFLDOO\�GXULQJ� WKH�UDLQ\�VHDVRQV�� ,Q�RUGHU� WR�EHJLQ�ZLWK� WKH�DQDO\VLV�DQG�DVVHVVPHQW�RI�
IORRG�ULVN�DUHDV��GDWD�ZHUH�FROOHFWHG�IRU�ERWK�UDLQIDOO�TXDQWLWLHV�DV�ZHOO�DV�VRLO�VDWXUDWLRQ��7KHVH�
GDWDVHWV�DUH�XVHG�WR�IXUWKHU�GLVFXVV�YXOQHUDELOLW\�EDVHG�RQ�UDLQIDOO� �PP��DQG�VRLO�VDWXUDWLRQ�
�66,��LQGH[�DV�FRQWULEXWRUV�WR�XUEDQ�UXQ�RII�DQG�H[WHQVLYH�IORRGLQJ��$V�DUJXHG�E\�2XPD�DQG�
7DWHLVKL�� �������� LQFUHDVHG� UDLQIDOO� TXDQWLWLHV� DQG�KLJK� VRLO� VDWXUDWLRQ�FRQWULEXWH� WR� DUWLILFLDO�
XUEDQ� UXQ�RIIV� ZKLFK� PD\� DOVR� EH� LPSDFWHG� E\� PDQ�PDGH� FRQWULEXWRUV� VXFK� DV� SRRU�
6WRUPZDWHU� PDQDJHPHQW� V\VWHPV� DQG� ORVV� RI� YHJHWDWLRQ�� $V� D� UHVXOW�� WKHVH� UHVXOWV� DUH�
SUHVHQWHG� ILUVW�E\�FRQVLGHULQJ� WKH�RYHUDOO� WUHQGV� LQ� UDLQIDOO�DQG�VRLO�VDWXUDWLRQ� IRU� WKH�ZKROH�
FRXQWU\�DV�ZHOO�DV�WKH�*DXWHQJ�&LW\�5HJLRQ�DV�D�PDMRU�XUEDQ�FHQWHU���
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Figure 4: Climatological rain falls over the GCR (a) Jan-July 2017 (b) Jan-July 2018 (Source: Agricultural 
Research Council, 2018) 
�
)LJXUH���LQGLFDWHV�UDLQIDOO�WUHQGV�RYHU�WKH�*DXWHQJ�&LW\�5HJLRQ��GDWD�ZHUH�FROOHFWHG�IURP�WKH�
$JULFXOWXUDO�5HVHDUFK�&RXQFLO��$5&���������7KH�UDLQIDOO�GDWD�LQGLFDWHV�WKDW�WKH�*DXWHQJ�&LW\�
5HJLRQ�IDOOV�ZLWKLQ�D�UHJLRQ�RI�6RXWK�$IULFD�ZLWK�DQ�DYHUDJH�RI����PP�UDLQIDOO�EHWZHHQ�-DQXDU\�
DQG� -XO\�� 7KH� GDWD� UHSUHVHQWHG� ZHUH� FROOHFWHG� IRU� ����� DQG� ������ 7KH� \HDU� ����� KDG�
GHFUHDVHG�UDLQIDOO�TXDQWLWLHV�LQ�WKH�UHFRUGHG�WLPHIUDPH��KRZHYHU�WKH�*DXWHQJ�&LW\�5HJLRQ�VWLOO�
DYHUDJHG�EHWZHHQ�����DQG�����PP�UDLQIDOO��7KLV�LV�DQ�LQGLFDWLRQ�WKDW�WKH�*DXWHQJ�&LW\�5HJLRQ�
IDOOV�ZLWKLQ�D�VXPPHU�UDLQ�UHJLRQ�RI�6RXWK�$IULFD��7KLV�GDWD�LV�FRQVLVWHQW�ZLWK�UHVXOWV�IURP�RWKHU�
VWXGLHV�RQ�UDLQIDOO�WUHQGV�LQ�WKH�1RUWK�(DVWHUQ�UHJLRQ�RI�6RXWK�$IULFD��&DUPLQ�HW�DO����������

Figure 5: Soil saturation index (SSI) (Source: Mahlangu; SAHG, 2018) 
)LJXUH� �� LV� D� UHSUHVHQWDWLRQ� RI� 6RLO� 6DWXUDWLRQ� LQ� 6RXWK� $IULFD�� UHFRUGHG� E\� WKH� 6DWHOOLWH�
$SSOLFDWLRQV�DQG�+\GURORJ\�*URXS�ZKLFK�LV�D�SDUWQHUVKLS�EHWZHHQ�WKH�'HSDUWPHQW�RI�:DWHU�
$IIDLUV��7KH�:DWHU�5HVHDUFK�&RPPLVVLRQ�DV�ZHOO�DV� WKH�8QLYHUVLW\�RI�.ZD=XOX�1DWDO��7KLV�
UHVHDUFK� JURXS� XVHV� VDWHOOLWH� DSSOLFDWLRQV� WR� UHFRUG� QHDU� UHDO�WLPH� VRLO� PRLVWXUH� IRU� 6RXWK�
$IULFD���

(a) (b) 
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)LJXUH� ��� �D�� 06')� /DQG� 8VHV� RI� (NXUKXOHQL� �0DKODQJX�� (00�� ������ �E�� (NXUKXOHQL� 'LJLWDO� (OHYDWLRQ� 0RGHO�
�0DKODQJX��86*��������

)LJXUH�����F��(00�EDVLQV��0DKODQJX��(00���������G��(NXUKXOHQL�)ORRG�ULVN�UHJLRQ��0DKODQJX��86*��������

(a) (b) 

(c) 
(d)
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�)LJXUH�����H��(00�)ORRG�5LVN�%DVLQ��0DKODQJX��(00���������I��/DQG�XVH�FRPSRVLWLRQ��0DKODQJX��86*��������
 
)LJXUH��D��SUHVHQWV�WKH�UHVXOWV�RI�WKH�(NXUKXOHQL�0XQLFLSDO�6SDWLDO�'HYHORSPHQW�)UDPHZRUN�
��������ZKLFK� LV� WKH�PXQLFLSDOLW\¶V� VSDWLDO� YLVLRQ� DQG�GHYHORSPHQW� IUDPHZRUN��7KH�06')�
JXLGHV�QHZ�GHYHORSPHQWV�DQG�LQYHVWPHQWV�ZLWKLQ�WKH�PXQLFLSDOLW\�DQG�DFWV�DV�D�VSDWLDO�SROLF\�
OLQNHG�WR�WKH�PXQLFLSDOLW\¶V�LQWHJUDWHG�GHYHORSPHQW�)UDPHZRUN��)LJXUH��E��LV�D�UHSUHVHQWDWLRQ�
RI�WKH�(00�'LJLWDO�(OHYDWLRQ�LQGLFDWLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�HOHYDWLRQ�DQG�VWUHDP�QHWZRUN��
8VLQJ�WKH�K\GURORJ\�WRRONLW�LQ�$UF0DS��WKH�ZDWHU�EDVLQV�UHSUHVHQWHG�LQ�ILJXUH��F��LQGLFDWH�WKH�
GUDLQDJH�EDVLQV� LQ�WKH�UHJLRQ��)LJXUH��G�� LV�WKH�UHVXOW�RI� WKH�K\GURORJLF�PRGHO¶V�VHOHFWLRQ�RI�
SRXU�SRLQWV� IRU� VHOHFWLRQ�RI� SRLQWV� RI� KLJKHVW� DFFXPXODWLRQ�� WKH\� UHSUHVHQW� RXWOHWV� IURP� WKH�
ZDWHUVKHG� FRPSRQHQWV�� 8VLQJ� WKH� UDVWHU� VXUIDFH� RI� WKH� ZDWHUVKHGV�� WKH� VQDS� SRXU� SRLQWV�
LGHQWLILHG� WKH� KLJKHVW� IORZ� DFFXPXODWLRQ� LQ� WKH� VHOHFWHG�ZDWHUVKHG�� 7KLV� LQGLFDWHV� WKDW� WKH�
ZDWHUVKHG�KDV�WKH�KLJKHVW�IORZ�DFFXPXODWLRQ��,W�FDQ�WKHUHIRUH�EH�QRWHG�WKDW�WKLV�ZDWHUVKHG�ZLOO�
FRQWULEXWH� WKH�KLJKHVW� IORZ�ZLWKLQ� WKH�(00��$V�D� UHVXOW�� WKH� ODQG�XVH�FODVVHV�H[LVWLQJ�DQG�
SODQQHG�LQ�WKH�UHJLRQ�ZHUH�FRQYHUWHG�LQWR�D�UDVWHU�DQG�FRPSXWHG�E\�FHOO�VWDWLVWLFV�WR�UHSUHVHQW�
WKH� SRSXODWLRQ� RI� FHOOV� ZLWKLQ� D� JLYHQ� ODQG� XVH� FODVV�� 2QO\� ODQG� XVHV� FODVVLILHG� DV� XUEDQ�
GHYHORSPHQW� DQG� PL[HG� XVH� ]RQHV� ZHUH� RYHUODLG� ZLWK� WKH� RXWSXW� ZDWHUVKHG� ZLWK� KLJK�
DFFXPXODWLRQ�IORZ�WR�GHWHUPLQH�KRZ�PDQ\�FHOOV�DUH�DIIHFWHG���
�
)LJXUH� �H�� UHSUHVHQWV� WKH�KLJKHVW�DFFXPXODWLRQ�ZDWHUVKHG� ODQG�XVHV�� WKH�(00¶V�SURSRVHG�
DHURWURSROLV�SURMHFW�VLWHV�DV�ZHOO�DV� WKH�FRUH�HFRQRPLF�QRGH�� ,W� FDQ�EH�FRQILUPHG� IURP� WKH�
RYHUOD\�WKDW�WKH�PDLQ�HFRQRPLF�QRGH�DV�ZHOO�DV�VRPH�RI�WKH�SODQQHG�DHURWURSROLV�SURMHFW�VLWHV�
IDOO� ZLWKLQ� WKH� ZDWHUVKHG� ZLWK� KLJK� IORZ� DFFXPXODWLRQ�� )LJXUH� �I�� UHSUHVHQWV� WKH� FRPSXWHG�
DIIHFWHG�FHOOV�ZLWKLQ�WKH�ZDWHUVKHG�DUHD�LQ�FRPSDULVRQ�ZLWK�WKH�RYHUDOO�PXQLFLSDO�ODQG�XVH�FODVV�
FHOOV�� 7KH� 06')� LQGLFDWHV� WKDW� XUEDQ� DUHDV� IRUP� WKH� ODUJHVW� FRPSRVLWLRQ� RI� FHOOV� ZKHQ�
FRQYHUWLQJ� WKH� ODQG�XVH�FODVVHV� LQWR�UDVWHU��$FFRUGLQJ� WR��&RDIIHH���������XUEDQ�DUHDV�ZLWK�
KLJKHU�XUEDQ�ODQG�XVHV�LQFUHDVH�WKH�ULVN�RI�UXQ�RII�ZDWHU�DV�D�UHVXOW�RI�ORVV�RI�DEVRUSWLRQ�DUHDV�
VXFK�DV� YHJHWDWLRQ��7KLV�QRWLRQ� LV�DOVR�VXSSRUWHG�E\�2XPD�DQG�7DWHLVKL� ��������ZKR�DOVR�

(e) 
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DUJXHG� WKDW� DUWLILFLDO� XUEDQ� GUDLQDJH� V\VWHPV� LQFUHDVH� IORRGLQJ� SUREDELOLW\�� 2WKHU� VFKRODUV�
DUJXH�WKDW�H[WHUQDO�DQG�PDQPDGH�HOHPHQWV�PD\�LQFUHDVH�IORRGLQJ�SUREDELOLW\�DV�6WRUPZDWHU�
GUDLQDJH�V\VWHPV�JHW�FORJJHG�ZLWK�KDUG�ZDVWH�DQG�GHEULV��3LNHWK�HW�DO���������:KLOH�K\GURORJLF�
PRGHOV�DORQH�FDQQRW�VLPXODWH�IORRGLQJ�ULVN��WKH\�FDQ�PRGHO�WKH�IORZ�FKDUDFWHULVWLFV�RI�ZDWHU�
RQ�WKH�HDUWK¶V�VXUIDFH�XVLQJ�QDWXUDO�HDUWK�IHDWXUHV��7KHVH�UHVXOWV� LQGLFDWH�WKDW�WKH�PRGHO� LV�
DEOH�WR�LGHQWLI\�ZDWHUVKHGV�ZLWK�WKH�KLJKHVW�DFFXPXODWLRQ�IORZ��7KHVH�ZDWHUVKHG�FDQ�WKHUHIRUH�
EH�XVHG�WR�XQGHUVWDQG�IORRG�RULJLQ�DUHDV�GXH�WR�WKH�KLJK�DFFXPXODWLRQ�IORZ�LGHQWLILHG�WKURXJK�
VQDS�SRXU�SRLQWV���
�
7KHVH�UHVXOWV�DUH�FRQVLVWHQW�ZLWK�ILQGLQJV�IURP�WKH�PXQLFLSDO�6WRUPZDWHU�PDQDJHPHQW�UHSRUW�
�(00�(0)���������7KH� UHSRUW�DGGUHVVHG� LVVXHV�RI�SROOXWLRQ�DQG� LWV� LPSDFW�RQ�6WRUPZDWHU�
GUDLQDJH�V\VWHPV�ZLWKLQ�WKH�PXQLFLSDOLW\��7KH�(00�6WDWH�RI�WKH�(QYLURQPHQW�UHSRUW�DOVR�QRWHG�
WKDW�XUEDQ�GHYHORSPHQWV�KDYH�KDG�DQ�LPSDFW�RQ�QDWXUDO�HFR�V\VWHPV�DQG�GUDLQDJH�FKDQQHOV��
+RZHYHU�� WKH�06')�DQG�$HURWURSROLV�'HYHORSPHQW�3ODQV�GR�QRW�DGGUHVV�LVVXHV�UHODWLQJ�WR�
FOLPDWH�FKDQJH�DQG� WKH� LPSDFW�RI�XUEDQ�GHYHORSPHQW�RQ�6WRUPZDWHU�DQG�QDWXUDO�GUDLQDJH�
V\VWHPV��(00�62(5���������7KHUH�LV�YHU\�OLPLWHG�LQFRUSRUDWLRQ�RI�*,6�DQG�5HPRWH�6HQVLQJ�
DQDO\VLV�DQG�IORRG�PRGHOOLQJ�LQ�WKH�06')��7KH�06')�DGGUHVVHV�ZHWODQGV�DQG�3DQV�ZLWKRXW�
FRQVLGHULQJ� WKH� LQFRUSRUDWLRQ� RI� FKDQJLQJ� FOLPDWH� FKDQJHV� VXFK� DV� LQFUHDVHG� UDLQIDOO�
TXDQWLWLHV��7KH�(00�DQG�WKH�*DXWHQJ�&LW\�5HJLRQ�IDOO�ZLWKLQ�D�KLJKHU�VXPPHU�UDLQ�UHJLRQ��
LQFUHDVLQJ� WKH� SRVVLELOLWLHV� RI� UXQRII� ZDWHU�� $Q� DVVHVVPHQW� RI� WKH� *DXWHQJ� 'LVDVWHU�
0DQDJHPHQW�6WUDWHJ\��WKH�(00�'LVDVWHU�0DQDJHPHQW�3ODQ��WKH�6SDWLDO�3ODQQLQJ�DQG�/DQG�
XVH�0DQDJHPHQW�3ODQ�DV�ZHOO�DV�WKH�&OLPDWH�&KDQJH�:KLWH�3DSHU�RI������LQGLFDWH�WKDW�SROLF\�
VWUXFWXUHV�DUH�LQ�SODFH��7KH�6RXWK�$IULFDQ�JRYHUQPHQW�KDV�UHVSRQGHG�DQG�FRPSOLHG�ZLWK�WKH�
,QWHUQDWLRQDO�REOLJDWLRQV�RQ�FOLPDWH�FKDQJH�UHVSRQVHV��1JZHQ\D�HW�DO���������+RZHYHU��WKH�
DVVHVVPHQW�RI�WKHVH�SODQV�LQGLFDWHV�WKH�IROORZLQJ�VKRUWIDOOV���
�

x� &OLPDWH� FKDQJH� DQG�GLVDVWHU�PDQDJHPHQW� SODQV� KDYH� YHU\� OLPLWHG� LQFRUSRUDWLRQ� RI�
IRUHFDVWLQJ�WHFKQLTXHV�VXFK�DV�*,6�DQG�5HPRWH�6HQVLQJ���

x� %XLOGLQJ�UHVLOLHQW�VWUDWHJLHV�WKDW�LQYROYH�WKH�SDUWLFLSDWLRQ�DQG�FRQWULEXWLRQ�RI�DOO�XUEDQ�
DFWRUV�VWLOO�UHPDLQ�D�NH\�FKDOOHQJH�LQ�WKH�(00�DQG�WKH�&LW\�RI�-RKDQQHVEXUJ��7KHUH�LV�
D�ODFN�RI�LQWHJUDWHG�LQIRUPDWLRQ�V\VWHPV�IRU�VKDULQJ�DQG�FR�SURGXFLQJ�FOLPDWH�FKDQJH�
LQIRUPDWLRQ��UHVLOLHQFH�VWUDWHJLHV�DV�ZHOO�DV�DGDSWLRQ�PHFKDQLVPV���

x� 7KH�6SDWLDO�'HYHORSPHQW�)UDPHZRUN�DV�D�VSDWLDO�SROLF\�DQG�GHYHORSPHQW�YHKLFOH�GRHV�
QRW� LQFRUSRUDWH� LQQRYDWLYH� WRROV�VXFK�DV�*,6� IRU�PRGHOOLQJ� FOLPDWH� FKDQJH� LPSDFWV��
UDWKHU�LW�DFFRPPRGDWHV�VRFLR�SROLWLFDO�DQG�HFRQRPLF�HOHPHQWV���

x� 7KH�UROH�RI�YXOQHUDEOH�FRPPXQLWLHV� LQ�SROLF\�PDNLQJ�IRU�FOLPDWH�FKDQJH�UHVLOLHQFH�LV�
PLQLPDO�� DV� DUJXHG� E\� �0XVXQJX� HW� DO�� ������� 2WKHU� VWXGLHV� KDYH� IRXQG� DIIHFWHG�
FRPPXQLWLHV�GLG�QRW�RQO\�LQFOXGH�WKRVH�OLYLQJ�LQ�LQIRUPDO�VHWWOHPHQWV��0XVXQJX�HW�DO��
��������

x� 6XUIDFH�UXQ�RII�ZDWHU�LV�HVWLPDWHG�WR�KDYH�LQFUHDVHG�E\�DOPRVW������DERYH�WKH�QDWXUDO�
GUDLQDJH�\LHOG��(00�62(5����������
�

4. Conclusions 
*,6�DSSOLFDWLRQV�RIIHU�DQ�RSSRUWXQLW\�IRU�FR�SURGXFWLRQ�RI�NQRZOHGJH�DQG�HQJDJHPHQW�EHWZHHQ�
YDULRXV� SDUWLHV�� 7KH� PRGHOOLQJ� DQG� YLHZLQJ� RI� WKH� VSDWLDO� FKDUDFWHULVWLFV� RI� ZDWHU� IORZV�
LQFRUSRUDWLQJ�K\GUDXOLF�PRGHOV�WKDW�FRQVLGHU�UDLQIDOO�TXDQWLWLHV��VORSH��ODQG�XVH�ODQG�FRYHU�GDWD�
DQG�VRLO�VDWXUDWLRQ�LQGH[�FDQ�WKHUHIRUH�EH�IXUWKHU�H[SORUHG�DV�DQ�RSSRUWXQLW\�IRU�SUHGLFWLQJ�IORRG�
ULVN�DUHDV�IURP�XUEDQ�UXQ�RIIV��%XLOGLQJ�FOLPDWH�UHVLOLHQFH�DQG�SODQQLQJ�IRU�DGDSWLYH�FDSDFLW\�
UHTXLUHV�HQJDJLQJ�DQG�VKDULQJ�FOLPDWH�DQG�IORRGLQJ�ULVN�ZLWK�FRPPXQLWLHV��*,6�DQG�5HPRWH�
6HQVLQJ� WHFKQRORJ\� VXFK� DV� K\GURORJLF�PRGHOV� RIIHU� LQQRYDWLYH�� SURDFWLYH� RSSRUWXQLWLHV� WR�
XQGHUVWDQG�ZDWHU�IORZV�DQG�DFFXPXODWLRQ�IURP�NQRZQ�FDWFKPHQW�ERXQGDULHV��7KH�UHVXOWV�RI�
WKHVH� PRGHOV� FDQ� EH� XVHG� WR� LQIRUP� 6SDWLDO� 'HYHORSPHQW� 3ODQV� DQG� 5LVN� 0DQDJHPHQW�
6WUDWHJLHV� RQ� GLVWULEXWLQJ� UHVRXUFHV� IRU� UHVLOLHQFH�� 7KLV� SDSHU� KDV� GHPRQVWUDWHG� WKH�
UHODWLRQVKLS�EHWZHHQ�SROLF\��*,6�DQG�5HPRWH�6HQVLQJ�DQG�WKH�H[LVWLQJ�JDSV�LQ�SODQQLQJ�IRU�
UHVLOLHQFH�IRU�D�FKDQJLQJ�JOREDO�FOLPDWH��
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Abstract 

Cities and towns, which have been engines of growth and incubators of civilization and have 
facilitated the evolution of knowledge, culture and tradition as well as industry and 
commerce, are experiencing a dynamic metamorphosis through the application of Internet of 
things (IoT) and smart technologies. Post-oil Ghana has become a melting pot for new 
developmental concepts and urbanization drive of which smarting of communities is getting 
to the forefront. The smart city concept, which is rapidly being embraced by governments 
and city authorities, is premised on the use of intelligent applications for new technologies 
whilst incorporating social and environmental capital to transform city life and work. It is this 
transformation that this paper seeks to question and investigate whether it can serve as a 
catalyst for acculturation of the communities and the cities in Ghana. Acculturation is defined 
as the changes that occur as a result of contact with culturally dissimilar people, groups, and 
social influences. As an exploratory research, a mix method was adopted in collecting data 
from persons within Kumasi and the campus of the Kwame Nkrumah University of Science 
and Technology, Kumasi to gauge the level of acculturation and know their perception of the 
concept of smart communities. The research also explored the epistemological assumptions 
underpinning of smart communities and acculturation processes through literature review 
and case studies. Findings indicated that acculturation is taking place at alarming among the 
Asante people, one of the historic and dominant tribes in West Africa. A catalyst for this 
phenomenon is the advent of IoT. Education, language greetings and marriage were 
perceived to be the most acculturated aspects. It is recommended that innovative measures 
using the same IoT and smartness be adopted to stem its acculturation and marginalization 
but rather promote and enhance the culture instead.  

Key words: Smart City, Internet-of-Things, Acculturation, Culture 
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1.0 INTRODUCTION 
The world’s population currently stands at 7.63 billion as of July 2018. It is projected to reach 
8.5 billion by 2030. The phenomenon is accompanied by a similar increase in urban 
population (Worldometers, 2018). Countries in Sub Saharan Africa such as Rwanda, South 
Africa, Nigeria and Ghana are undergoing a digital revolution and it is projected to be the 
fastest growing mobile subscription base in the world (Ericsson, 2014; Olsen, 2018). By 2020 
about 720 million smart phone users will be in Africa. The rising trend is due to high 
investments in deep sea cable installations to increase internet of things (IoT), the people 
and smart technology (Rice-Oxley, Mark; Flood, 2017).The global mobile connection stands 
at 3.5 billion with a projection to 5.9 billion by 2025 largely driven by Asia, Sub Sahara Africa 
and Latin America. In the same era IoT connections will reach 25 billion with smart homes, 
buildings, cities, enterprises and innovations in ecosystems (Olsen, 2018). 
The twentieth century has witnessed an explosion of communication and information 
technology distorting the conventional use of connectivity to mass media which hitherto was 
a face to face dialogue between neighbors and friends. This has made the world shrink in 
size is now called a global village as ascribed by Marshall McLuhan (Ratti and Claudel, 
2016).This form of technology has made it possible to connect humanity to any part of the 
world  from any and every location breaking the boundaries of cultures and exposing the 
diversity of cultures to all. With the prospects of the smart technology, Ghana have been 
seen as the future of Africa by Google in terms of technology (Asemota, 2018), the 
adaptation and usage of this technology will speed up the initiation of smart city concepts in 
the country as well as be a potential catalyst to the acculturation of the Ghanaian culture. It is 
important to the global community of networks, which Ghana cannot be excluded from its 
advancement, that this threat is highlighted for the preservation of the Ghanaian culture 
through proactive measures. 

2.0 THEORETICAL FRAMEWORK 
2.1 Smart City Concepts 
The world in the 21st century is witnessing the digital revolution in urban design for resilience 
and sustainability in our cities. The smart city concept has become the mantra for 
governments and city authorities, which basically depends on the use of intelligent 
applications for new technologies whilst incorporating social and environmental capital, to 
transform city life and work (Deakin, Mark.,Al Waer, 2012). Smart city and smart community 
are given the same meaning and defined from various perspectives depending on specific 
attributes which range from industry to technology and environment (Giffinger and 
Strohmayer, 2014). To the government it will mean the use of technology to transform its 
basic infrastructure, energy and resource usage. To the people it will mean the use of 
technology for convenience, through transportation and connectivity, and to the entrepreneur 
it means an enterprise or city that sells itself through resilience by increasing profit and 
lowering cost. Now, many cities are embracing the concept as a solution to their complex 
issues. For example, Amsterdam Smart City Initiative is integrated e-services whilst the 
Malta Smart City Strategy use business parks to leverage economic growth (Deakin, 
Mark.,Al Waer, 2012). The European Union (EU) recognizes governance as key in building 
smart cities through collaborative digital environments to boost local competiveness (Curwell 
et al., 2005; Deakin and Allwinkle, 2007; Paskaleva, 2009). Smart is further more used to 
describe a city’s use of modern technology in everyday urban life (Giffinger and Strohmayer, 
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2014). However there are many who believe that the use of the term smart in describing 
urban economies are misguided as they tend to mostly dwell on IT. (Schaffers, Komninos 
and Pallot (2012) expressed concern of what they called fragmented city leading to what 
Hollands and Hollands, (2008) called self-congratulatory tendencies. Various global ranking 
indexes use different definitions to rank smart cities as seen in Figure 1.0. The reasons for 
these rankings are based on the parameters used for the survey. 
The smart cities concept can thus be said to be a response to the rising challenges of the 
urbanized world in terms of how it manages resources efficiently and sustainably (IHS, 
2014). 

 
 

City 
Ranking 

CIMI-2017 
IESE 

Global Cities 
Index-2016 

Cities 
Prosperity 
Index 

Global City 
Competitiveness 
Index 

Global 
metro 
Monitor 

1 New York 
City 

New York 
City 

Oslo New York City Tokyo 

2 London London Copenhagen London New York 
city 

3 Paris Paris Stockholm Singapore Los 
Angeles 

4 San 
Francisco 

Tokyo Helsinki Hong Kong Seoul 

5 Boston Hong Kong Paris Tokyo London 

6 Amsterdam Los Angeles Vienna Sydney  Paris 

7 Chicago Chicago Melbourne Paris Osaka 
8 Seoul Singapore Montreal Stockholm Shanghai 

9 Geneva Beijing Toronto Chicago Chicago 
10 Sydney Washington 

Dc 
Sydney Toronto Moscow 

 
Figure 1.0: Ranking of Cities in Some Global Indexes on Smart Cities 
(Source: Extracted from literature) 
 
Critics such as David Walter’s and Mitchell (Leydesdorff and Deakin, 2017) and Gu (2008), 
posit that the smartest places should be the mix of both physical and virtual worlds where 
tele presence and virtual worlds merges in a particular location. In fact these initiatives and 
concepts in various countries are spearheaded by super tech companies such as IBM, to 
take advantage of the digital revolution to advance their corporate branding other than social 
intelligence critically needed for them to be smart. In an attempt to bring exactitude to the 
definition of smart city, it draws a semblance of the intelligent city’s four components as 
espoused by Komninos (2008) which are: 1. Applying various electronic and digital 
technologies, 2. Using ICT to transform the life and work, 3. Placing such ICT in the city, and 
4. Customizing the above three to bring ICT and people together to enhance innovation, 
learning, knowledge and problem solving. 

The smart city concept must therefore begin with the people and human capital before IT to 
transform and improve city living (Hollands and Hollands, 2008). The result will ultimately be 
finding a solution to the rather splintering urbanism perception as suggested by Graham et 
al, (1996) where the diverging forces of the digital environment is balanced by the converging 
forces of human interaction in the physical space (Walters, 2011). There is now a rapidly 
growing sophisticated digital world with information portals and platforms for e-learning, e-
governance, community participation and decision making which are being used in smart 
cities and communities, but this cannot be effective if the vital concepts and tools of physical 
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urban design forms the basis of the electronic discourse (David Walters & Linda Luise 
Brown, 2004) 

2.2 Smart City Characteristics 
The smart city or community concept has been assigned varying degrees of factors that 
characterize any city seen or perceived as smart. This has made it a very subjective matter 
depending on the author’s point of argument. But the use of technology through the IoT to 
enhance the work and life of the urban dweller has become the central point which 
characterizes any smart city, be it in the aspects of governance, people, environment, 
transport or living. Thus for a city to be seen as smart,  six broad characteristics  (Giffinger & 
Strohmayer, 2007, 2014) are used in the ranking of smart cities of medium-sized cities in 
Europe (Figure 2.0). 

Figure 2.0: The six smart city characteristics  
(Source: Centre of Regional Science, Vienna UT, 2007) 

Each of these characteristics has a number of features within them. In Smart economy 
features like the economic competitiveness of the city’s economy which ranges from 
innovation, internationalization and the ability of the city to transform are essential. The 
human and social capital features are embedded in Smart people. A critical feature of 
interest is how they receive the outside world issues of interfaces regarding assimilation and 
acculturation. Smart governance features the levels of political participation in decision 
making, provision of critical services as well as management and administration, the level of 
transparency, and how diverse political strategies and viewpoints are. ICT and transportation 
infrastructure is the nerve center of Smart Mobility. It ranges from both local and 
international accessibility and the available options in the ICT and modern sustainable 
transport systems. Smart Environment describes how resilient and sustainable the natural 
environment portrays- climate and green space. How is the city dealing with pollution, 
protection of the environment and management of resources (Giffinger, 2007)? Lastly Smart 
Living measures the quality of life and work of individuals within the city taking into 
consideration aspects of safety, health, culture, housing, education, tourism, cultural 
facilities, tourism and social cohesion  (Giffinger and Strohmayer, 2014) 

2.3 The concept of Acculturation and its processes: 

Acculturation is a general phenomenon that arises when groups of people with different 
cultures come into first hand contact with consequent changes in the original cultural patterns 
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of either groups (Redfield et al, 1936). Kim et al (2009) add that the acculturation process 
involves changes that the individual goes through in relation to their attitudes, values and 
identity following being in contact with other cultures. There are more than 100 theories of 
acculturation posited by various theorist (Rudmin, 2003).  

Whilst the concept of acculturation is used to define the cultural diversities ensuing from 
these group of encounters, the concepts of psychological acculturation and adaptation are 
employed to denote to the psychological changes and eventual outcomes that occur as a 
result of individuals experiencing acculturation (Berry, 1997). Schwartz et al (2010) refer to 
acculturation as the changes that occur as a result of contact with culturally dissimilar people, 
groups, and social influences. Originally, acculturation was conceptualized as a uni-
dimensional process in which preservation of the heritage culture and acquisition of the 
receiving culture were cast as opposing ends of a single continuum (Schwartz et al., 2010). 

Individuals who migrate to another country will inevitably go through acculturation.  
Immigrants expects to take on a new cultural identity and therefore are more willing to adjust 
and adapt (Tsang-Feign, 2017). The stages of acculturation can be illustrated in the following 
four phases: 

1. Elation (Enthusiastic Acceptance): This is usually based on experience that one finds 
quite stimulating that most of the things are so unlike or different back home and are 
eager to experience this new culture. 

2. Resistance (doubt and reservation). The second stage occurs from comparisons one 
makes between their home culture and the host country making everything back home 
seem so much better. It is at this stage that people of same ethnic background often 
relocate or settle in enclaves within their host country. 

3. Transformation (Adjustment): The third stage takes place at a later stage when 
individuals familiarize with the environment and start to see the good side of the host 
country. This stage is also referred as integration or adjustment as individuals are now 
able to adjust to the cultural norms of the dominant culture. 

4. Integration (Accommodation and Evaluation): In this case, cultural barriers are bridged. 
Individuals learn to appreciate both their own heritage and the new culture (Bradbury, 
2017) . 
Other theorists  add a fifth stage called marginalization where both the culture of the 
host country and the home of origin are rejected (Berry, 2003) 

 
2.4 Smart Cities and Acculturation 
Culture is the bedrock of every community and communities live and breathe, like a human 
being, not as structures or enterprise to be engineered. The cities ecosystem, the support, 
the expressions of social life, the shared interest and capabilities as well as the linkage 
between the city’s institution and individual citizens are all vital elements for development 
(Robinson, 2012) the cultural environments of any society basically include beliefs, norms, 
customs, lifestyles, food, religion, governance, music amongst others. These are elements 
that identify any cultured society. But these elements are shaped by the physical 
environment they are bound to which include urban fabric, rural and peripheral fabric, public 
open spaces, the green infrastructure and road and transportation infrastructure. These are 
the linkages to the cultural environment. The unique society is thus seen from both the 
cultural and the physical environment. The internet and the social media for example, have 
tremendously shaped the way we communicate with others.  
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A study by social media today (Asano, 2017) indicate that the amount of time people 
especially teenagers on the internet is rising at an alarming rate. An average of nine hours a 
day is spent on social media with 60 percent of this done on smart mobile devices. 

Smart city infrastructure therefore must be designed in context of the aforementioned two 
environments- cultural and physical (Robinson, 2012). The smart technology has resulted in 
a powerful collision of physical and the digital era that compliments both which hitherto was 
not possible to merge traditional urban patterns with cyberspace (Ratti and Claudel, 2016). 
The resultant of smarting a city brings about the dynamics of the complex interplay within the 
city which manifest as a cultured or accultured city. A representation of the smart city in 
context looking at the six components - goals, people, ecosystem, soft infrastructures, city 
systems and hard infrastructures is shown in Figure 3.0 

Figure 3.0  Linkages between Smart City Initiative and Acculturation 
(Source: Authors Construct, 2018, with extraction from Rick Robinson, 2012) 

Every smart initiative has goals specific from sustainability to economic growth with the 
people whether employers, citizens or visitors in focus. Thus user centric or citizen centric 
smart city initiative should be the ideal concept through a process of co-creative dialogue 
processes. This rather achieves much success than the top down approach of imposing 
products on citizens whether needed or not. It can be seen that each of the six components 
are impacted by both the physical and cultural environments and vice versa. 

2.5 The Asante culture 
Urbanization serves as a conduit for accelerated acculturation due to complexities and 
heterogeneous nature of the urban fabric. Culture continues to play the critical role of 
possessing the spirit, soul and life of every society making it the biggest asset and genesis 
for the development of any society (Asante, 2013). Ghana is located in West Africa with a 
population of 29 million, six main ethnic groups and more than 100 ethnic groupings. The 
dominant ethnic groups are Akan, Ewes and the Ga Adangbe. The diversity in Ghanaian 
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culture and Asante culture in particular have both been acculturated and enculturated due to 
colonization, urbanization, education, religion and the influx of western cultures (Anquandah 
J. , 2015). The Asante tribe from the Akan ethnic group is one of the most culturally rich 
societies that cuts across national boundaries. They were originally known for the fearless 
battles, magnificence and power and wealth. Kumasi the capital city houses the center for 
national culture and the seat of the monarch of the Asante kingdom Otumfuo Osei tutu II. A 
culture reflected in every fabric of the society from elaborate funerals to celebration of 
festivals, religion and even music and rhythms (Asante Appau et al, 2015). 
Their rich culture is seen in their architecture, governance, music, and food, customs such as 
funerals and marriage rites as well as religion. For example their architecture of the 
traditional courtyard as seen in figure 1 below depicts the outdoor activities performed in the 
open space bounded by the four sides of the building with verandahs and ornamentation of 
the facades (Asante Appau et al, 2015). 

 

Figure 4: Verandahs of Asante Common House  
(Source: Civilization Fanatics Center, 2014) 

 
Another cultural practice that was distinct was the greetings in various forms which was a 
duty of any native when he meets a person. It was considered disrespectful not to greet your 
elders. Greeting styles such as which was dependent on the relationship you had with the 
person such as ‘maakye’ or ‘maadwo’ will elucidate a response of ‘yaa oburu’, ‘yaa opeafo’ 
or ‘yaa amu’ (Arowolo, 2010). Now most greetings especially from the young adults and 
teens greet using the western greetings of good morning, good afternoon or good evening 
with the same phrases as a response. Perhaps the dilution of the education practice as was 
in force before colonization could account for this. The trio-educational practice of firstly 
receiving initial education from family: secondly acquiring special sills in apprenticeship and 
thirdly having a community sponsored education was typical of the Asantes.  
Other practices include; Puberty rites, marriage rites and naming ceremonies. Babies born 
are given names after eight days from birth with given names according to their day of birth.  
 
 
 
 
 
 
 
 
 

1128



Marful et al             Smarting Cities: A Catalyst For Acculturation?   54th ISOCARP Congress 2018 

                                                            
 

The belief that every baby comes with a god given name which is usually the day they were 
born. This is seen in Figure 5.0 

DAY MALE  FEMALE 
Sunday Kwasi Akosua 
Monday Kwadwo Adwoa 
Tuesday Kwabena Abena 
Wednesday Kwaku Akua 
Thursday Yaw Yaa 
Friday Kofi Afia 
Saturday Kwame Ama 

 

Figure 5.0: Names given according to day baby is born in the Asante culture 
(Source: Authors Construct, 2018) 

A middle name is given to indicate the era and event that surrounded the birth of the child. 
Now it is not strange to see names such as “Quasi” or “Aquiya” representing a male Sunday 
born or a female Wednesday born respectively. Asante names have both cultural and social 
contexts that identify the bearer. These are quite different from the western names which are 
predictable, because a child’s name cannot be accurately determined until is born with the 
surrounding circumstances (Agyekum, 2006) 

 
Occurrence Name And Meaning 
Happenings Dwabɔ: for somebody born on a durbar day 

Amantuo: for somebody born when running to seek refugee 
status in another state 

Situation Hia: for a baby born when the parents were poor 
Yadeɛya: for a baby when one of the parents was not healthy 
Afriyie: a good year 

Festive Days Adae: for someone born on Akwasidae or Awukudae festival 

Deity Anowuo: for somebody whose parents went to seek help to 
get pregnant from the Anowuo deity 

Important Days Buronya: for somebody born on a Christmas day 
Child’s Features Buroni: for somebody born with light skin like an European 

Place Of Birth Takyiman: for somebody born at Takyiman. 
Dɔkota: for somebody born at the hospital 

 
Figure 6.0 : Some Asante Names Based on Occurrences surrounding their birth 

(Source: author’s construct, 2018, with information from afropedia and Wikipedia)  

 
Education amongst Ghanaians has suffered a significant acculturation from the west and the 
European cultures which has been attributed to the cultural capital and language facility over 
other cultures (Organista et al, 2010). The colonial history of the country has also been 
attributed to this phenomenon with most Ghanaians seeing education abroad as a great 
achievement and a guarantee for good prospects in life Irungu (2013). 
There is a growing trend nowadays in the way Ghanaians are rapidly embracing foreign 
cultures especially from the west.  This has led to the marginalization and gradual erosion of 
the sacred customs, beliefs and practices of typical Ghanaian. Major aspects of culture which 
have suffered most are dressing, music, food and education. Currently almost open space 
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and food joints are serving foreign dishes to the detriment of local foods due to the craving 
for foreign dishes (Ibok, 2018). Similar sentiments have been spoken on the music culture 
where most people especially the youth are copying foreign culture through explicit music 
from these cultures  (Anquandah J.,2015; Mawuli, 2005).The once beautiful rhythms of 
African songs and drums that resonates the expressive thoughts, emotions and beliefs of the 
Ghanaian way of life (Boafo-Arthur, 2014) is being brought back. For instance, a Government 
have even initiated national Friday wear to encourage the wearing of the traditional cloth for 
all occasions in the hope of encouraging the citizens to be proud of their culture and also 
introduce national chocolate day to encourage the local patronage of Ghana Chocolate and 
cocoa products. 
 
Certain customary practices like purification of the soul, death, burial and funeral of the dead 
as well as divorce were very sacred and often solemn. Most marital cases were settled by 
families of both parties and if peace could not prevail the marriage is dissolved with the 
woman returning the drinks offered to her by the man. The woman was also restricted from 
making love to any other man for a period of three months as a surety of not carrying the 
husband’s baby. The belief in the soul as a deity which should not be offended and when 
offended must be pacified was another core belief of the Asantes. This can be seen in the 
elaborate and expensive reverence given the dead in the kingdom. Knowing that death is just 
a transition to another world every preparation is made for the dead to transition comfortably 
to the other world. (Asante E. A., 2013) (Johnson, 1970). Cultural symbols such as 
stools/chairs, umbrellas and drums are very important in the chieftaincy institution of the 
people. The type of stool depicts the kind of authority and position a chief holds whilst the 
shape of drums are tailored to make unique sounds for different occasions. These are used 
to play beautiful Asante orchestra such as ‘adowa’, ‘kete’, ‘sikyi’, ‘penpensiwa’ with the 
‘fontonfrom’ drum. 

 
2.6 Smart Community Initiatives and Acculturation - Case studies  
Two smart cities based on their peculiarities were studied as part of literature based on their 
smart city initiatives, location, culture and acculturation 

 
2.6.1 Case Study 1: Singapore  
Smart city initiative started form a smart nation vision that was established in 2014. 
Singapore is a city nation singling it out as a special case for study. The initiative is pivoted 
on the three key parameters – ICT, Networking and Data to respond to the urban challenges 
of ageing population, density and energy sustainability. With a population of 5.5 million, it is 
said that one in five is aged 65 and above. Today it is one of the most digitally connected 
cities in the world (Infocomm, 2018); the national data revealed that 650,000 own vehicles, 
83% and 81% have at least one computer and internet respectively whilst mobile penetration 
stood at 137% .Though Singapore’s smart initiative is in the early stages their ambition of 
becoming the world’s first true smart nation is progressing steadily. Their slogan driving their 
objective is everyone, everything, everywhere (E3A). They seek to rely on their strong smart 
services – intelligent transport systems and e-governance, and strong government funding to 
build smart nation hinged on the six characteristic features of smart cities as discussed 
above. This ambition has been in existence for over four and half decades. Their major 
achievement so far include the integration of different governmental agencies on one 
platform ranking them first in delivering e-government; first in smart living in Asia after 
recording the highest quality of living as reported by Mercer (Mercer Survey, 2018) and in 
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smart economy, it is ranked second as the most networked country in the world economic 
forum report (Report et. al, 2015) 
 
Singapore has one of the most sophisticated information technology systems to enable 
smooth flow of traffic and safety on the roads. Smart mobility actions include one motoring 
which is a common platform for all vehicle owners to access traffic information, express 
monitoring and advisory systems and vehicle recovery service, your speed sign – a smart 
real time speed check device alerting drivers on speed violations, parking guidance system 
to guide drivers to available parking lots and bus information system called mytransport.sg 
smart application which provides real time information for commuters. The nation seeks to be 
a “car less” nation by 2050 with the injection of huge infrastructure in light rail transport to the 
tune of over 40 billion dollars. This is to make sure no Singaporean own a vehicle (Infocomm, 
2018). Overall the ambition of the nation city to become a smart nation seems to have a 
promising future and special observation will be how their unique system of physical 
integration yet operating discretely will work together with the utilization of highly advanced 
smart systems (Kim, 2016). 

The Singaporean culture is very complex and dynamic, rooted in geography and history, and 
diametrically different form the western culture (Yeo, 2016). Their culture developed over the 
years has a very welcoming and inclusive society, yet on issues of religion, race and 
language they are sensitive and often reserved.  The country is an abode for all the nine 
member countries of the ASEAN with each having a strong presence in Singapore. But the 
Chinese culture bores an inseparable part of the Singaporean which dates back to the wars 
of china against japan. India and Malaysia are two other countries that have profound links to 
the Singaporean culture (Yeo, 2016) and it is now said that each Singaporean has a multiple 
identity. The openness and cultural diversity has given rise to the nation picking the best from 
each and incorporating them into their culture whilst maintaining a good cultural mix (Pitlane 
Magazine, 2018). However it is the British and the American culture that have had serious 
impact on Singaporeans in the area of writing (education) and governance. The colonization 
of the country brought them under the western culture through the development of the 
industrial age. These technological and digital age has accelerated the exposure of the 
younger generation to identify with the pop, music and dance and fashion culture from the 
west. Now there is growing concern about the craving for personal gain, material wealth, 
status gain and traits of ethnocentrism which hitherto was foreign to the Singaporean. 

2.6.2  Case Study 2: Tel Aviv:  
The city of Tel Aviv started its smart city project in 2011 with a unique approach of bottom up 
which focuses on residents rather than the infrastructure. The city is captioned with a slogan 
as the non-stop city. In their method of application they used a set of decentralized and low-
cost processes to build a modular approach. This was rewarded in November 2014 at the 
world smart city expo, Barcelona when they were declared the world’s smartest city. The 
smart model relies on strengths such as focus on residents, low cost, ability to receive 
feedbacks and liaising with entrepreneurs and private sector. (Aviv and Toch (2016) ; J. Kim 
(2016) cite a global ranking as the world’ second best ecosystems with 70 start-ups and 
1000 entrepreneurs in 2014. The core objective is to improve local resources and improve 
local resident’s engagement in governance. This has created more trust between the 
municipality and its citizens. Through citizen oriented innovations, local solutions are found to 
address specific localized problems. (Curwell et al., 2005; Batty, 2013) The city’s perspective 
on smart city is in agreement with (Hollands and Hollands, 2008) and Angelidou (2015)as a 
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process of driving technology into the fabric of the city making it an ongoing process with the 
human being as the conduit to achieve effective results. 
 
Tel Aviv’s smart services hinges on connected set of information sources and systems 
extensively used in the digital media often operated through citizen interactions on mobile 
applications, social media and municipal websites. This case draws some insightful lessons 
for future adaptations by cities. Firstly smart city projects must address a very specific 
pressing need of the society. Secondly the power of individuals was unleashed through local 
competition initiatives. Thirdly smart initiatives can be started with little budget and not 
necessarily relying on government for huge funding. Fourthly, the city is micro managed 
through the use of small scale projects to control the city’s budget. Lastly there is active 
participation through active participation of all. Persons with Disability (PwD’s) are able to 
communicate their ideas and proposals to the city authorities through the various platforms 
provided. The global attention given to this approach of smart city initiative puts Tel Aviv up 
as a global city. One challenge of this approach is how to converge all these different 
operating platforms. This is recommended for sustainable smart cities with a bias towards 
ICT (Townshend, 2002; Paskaleva, 2011). 

The country of Israel is a young country of just seventy years with a population of nine 
million. Majority of the population are Jews and Arabs or Palestinians forming about 20 
percent. The Israeli parliament has just passed a law that principally classify the country as a 
Jewish state and makes the Hebrew language the official language of the country (BBC, 
2018). This sums up the cultural identity of the people of Israel which determines to be 
known as a Jewish state with Hebrew as the state language. This is a defining moment in 
their history. Israel’s large information technology industry is amongst the largest in the world 
with 80 percent of the population having internet access (Internet World Stats, 2017). The 
Israeli cultures continue to be closely guarded against losing their Jewish identity, a reason 
people believe resulting in the passing of the bill. The culture is hinged on their religion of a 
monotheistic God which defines every aspect of their life. Festivals, practices, dressing, 
language, food and housing etc. all have links to their Jewish religion (British Library, 2017).  
In spite of the technological advancement spearheading the country’s development not much 
traits of acculturation can be seen from other cultures. 

3.0  METHODOLOGY AND PROFILE OF STUDY AREA 
3.1 Methodology: 
The study was conducted in Kumasi, the capital of the Ashanti Region of Ghana. The study 
adopted the mix method of qualitative and quantitative methods in a QUAL-QUANT ratio of 
50:50 as it sought to investigate a phenomenon in real life context (Yin, 1984). Mixed 
methods research was adopted due to its representation on research that involves collecting, 
analyzing, and interpreting quantitative and qualitative data in a single study or in a series of 
studies that investigate the same underlying phenomenon. This is often preferred over a 
single method for this kind of research because it has a superior advantage over the two 
major paradigms due to its pluralism therefore affording the reader a better understanding 
(Harrits, 2011). The qualitative aspect of the study involved the case study of the Kwame 
Nkrumah University of Science and Technology (KNUST) and Kumasi City whilst the 
quantitative aspects dealt with the precedent studies of Singapore and Tel Aviv in in Israel by 
virtue of their smart initiative strategies. Perception of levels of acculturation was assessed 
on the KNUST campus. Data was gathered through a structured questionnaire survey and 
interviews in accordance with existing theories and findings from literature.  A purposive 
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sampling method was used to gather this data from a cross section of people both students 
and lecturers. They were asked to identify and rank aspects of the Asante culture perceived 
to be acculturated as well as perception on smart city concept for Ghana. In all 98 people 
were sampled. 
Data collected was analyzed through SPSS and Excel in table and graphical representations 
of results. Ranking was done using a score of 1 to 5 with 1= lowest and 5= highest to 
measure the respondents perception about factors on smart concepts. In calculating the 
scores for the variables in each category, weights were given to the ranking (1= -2; 2= -1; 3= 
0.5; 4= 1; and 5 = 2). The sums of average scores of each category were summed up to 
obtain overall score on total score of 200. 

3.2 Profile of Study area: 
Kumasi is often referred to as the cultural capital of Ghana due to its rich cultural heritage. It 
is the home to about 1.9 million inhabitants and is the second largest city after the national 
capital Accra. It is the home of the king of the Asante, the king of the great Ashanti kingdom. 
The Asante region has the highest population of 4.7 million out of Ghana’s population of 29.4 
million. (Ghana Population, 2018). Kumasi is divided into ten administrative regions as seen 
in figure 7. The study area Kwame Nkrumah University of Science and Technology lies in the 
heart Oforikrom sub-metro district of Kumasi metropolis. The University is well-known for its 
strides in science and technology innovations for the country since independence (KNUST, 
2017). The campus provides services to over 55,000 people of all ages ranging from 
educational, health, recreational, commercial, religious and residential. It is the greenest 
zone on the city map and a major commercial hub for surrounding towns and those avoiding 
transactions in the undue traffic towards the central business district 

Figure 7.0: A Map Showing the administrative areas of Kumasi city 
Source: Town and Country Planning, Kumasi. 

The campus has good infrastructure facilities. Over 90% of all roads are tarred and in good 
condition with major road spines having pedestrian walkways and well-lit street lights 
boosting the level of security and safety on campus residents. Security has being 
complemented by the recent installations of CCTV at major junctions on campus. Bus shuttle 
and taxi services are available with bus/rest stops at vantage points.  
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4.0 RESULTS AND DISCUSSIONS  
4.1 Characteristics of Sample Population  

A total of 98 people were sampled from postgraduate students, lecturers and the other 
workers on campus during the second semester of 2017/2018 academic year (January-May, 
2018). The cross mix sample population was chosen to give a true reflection of this 
exploratory study of the people in Kumasi. Respondents were voluntarily asked to participate 
in the survey. The successful respondents comprised 74 students, 14 lecturers and 10 from 
other occupations.  

4.2 Mobile Phone Usage and Data Accessibility on University Campus 
The respondents indicated a 100% access to mobile phones as well as the internet, with 
93.8% owning smart phones, 4.2% with a feature phone. The university campus has good 
reception for most of telecom companies with staff and students having a prescribed data 
package every month for use. This has enabled many to have access to the internet to 
perform varying tasks. In spite of this, many of the respondents (76.5%) still relied on prepaid 
data bundles as their main source. Free Wi-Fi services accounts for 12.7% of data source 
and the remaining 11.8 relied on postpaid data.  

The respondents spend 4.8 to 15 Euro equivalents/ month on extra data.  Most of these data 
are used for smart application such as the social media, way finding and navigation, 
information and research amongst others. This confirms an earlier research the use of smart 
phones on a similar study on smart campus initiatives as seen in the Figure 8.0 below. 

 

 

 
Figure 8.0: A Graphical representation of respondents other usage of mobile phone data 
Source: authors construct, 2017. 

4.3 Perception on Smart City Concepts 
The majority of the respondents when asked about smart city concepts (69%) indicated their 
knowledge of the smart city concept from four different sources- literature, social media and 
course study, and conference/workshops. When asked of their opinion on whether it is a 
threat or an opportunity for national development 75% agreed that it was an opportunity. 
Though most agreed to the concept as good, they thought it is expensive with 62% in this 
category and 38% think it is less expensive. On the question of whether Ghana is really 
ready for such initiatives the opinion was divided with 60% agreeing the country is ready for 
it. 
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4.4 Perception on Smart City Concepts in Kumasi 
To further explore the smart city concept potential with the city the respondents were asked 
to rank the smart city characteristics from 1(lowest) to 5 (highest) according to what they 
believed was the city’s performance. The table below (Figure 9.0) indicates the responses 
showing the varied perceptions of each variable. On scale of 1 to 200, smart people 
concepts scored the highest (59.79). This is rightly attributed to the number of tertiary 
institutions within the city. The city is home to over 20 public and private tertiary institutions. 
The rest fell below expectation with smart mobility and smart living obtaining a fair outlook. 
Smart environment had the lowest score, perhaps an indication of the environmental 
degradation and pollution within the city. Smart economy came second with a mean score of 
37.13. The city has a potential of business enterprise and development due to their strategic 
location with Ghana and the sub region. Most of the countries of West Africa use the city for 
business and commerce. 

ITEM FACTORS MEAN SCORE 
1 Smart Economy 37.13 
2 Smart People 59.79 
3 Smart Governance 21.19 
4 Smart Mobility 33.10 
5 Smart Environment 19.63 
6 Smart Living 33.77 

Overall Mean Score 34.10 
Figure 9.0: A Table showing overall Score of the Kumasi City on smart city concepts 
(Source: authors construct, 2018.) 

However the Kumasi city performance on the overall mean score of 34.10 was below 
average performance. Though the city has a lot of potential in its citizens and economy, there 
is much to be desired in addressing major issues that gives the city a negative perception on 
its smartness. 

4.5 Perception on levels of acculturation in the Asante culture 
Out of the 98 respondents 81 indicated that they were Ghanaian, 11 were African and 6 
foreigners, 70 of them were between 20 and 40 years whilst 28 were above 40 years. All the 
98 respondents believed that acculturation has been accelerated by smart technology in the 
Asante culture, though with varying levels of dominance. Again when asked whether smart 
technology has accelerated its impact, 2 out of 3 respondents perceived that it has. Figure 
9.0 shows the perceived acculturation levels of the Asante culture. 
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(Series 5= very high; Series 4= high; Series 3= average; Series 2= low; and Series 1= very 
low) 
Figure 10.0: A chart showing levels of acculturation of the Asante culture  
(Source: Author’s construct, 2018) 

The survey indicated most people perceived that education, marriage and divorce, beliefs, 
greetings and language are the most acculturated aspects of the Asante culture. Education 
and language for example had 69.3 and 64 percent of respondents respectively indicating a 
high to very high levels of acculturation, whilst greetings and marriage and divorce aspects 
had 57.1 and 55.1 percent respectively. Food had a significant 51percent indicating an 
average level of acculturation with 19 percent indicating a high to very high level of 
acculturation. 

Death, burial and funeral ceremonies as well as architecture and dressing all had average 
levels of acculturation. Aspects of the Asante’s culture that had low levels of perceived 
acculturation included friends (61%), festival (51%), and oath swearing and chieftaincy 
(46%). 

These findings are reflected in the prevailing culture within the region. Formal education has 
become the seemingly only option for every child and opting for the traditional way of 
education which involved tutelage under elders and apprenticeship is seen as a failure and 
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frowned upon. Even the citizens are willing to pay huge sums of foreign cash in order to have 
an education abroad which is seen as a success and preferred over Ghanaian degrees. 
Closely linked to this is the language spoken. With the country adopting a foreign language 
(English Language) as the official language, the use of the local language (Asante Twi) is 
frowned upon even in schools as it is an optional subject and not a medium of instruction. 

This language imposition by the colonial masters of United Kingdom and the eventual 
adoption by succeeding governments as the official language has given rise to a 
psychological cultural dominance of the English culture to that of the Asante culture which is 
reflected in all aspects of their culture. For example most couples prefer the white way of 
dressing and marriage to that of the Asante traditional dressing and marriage as seen in 
Figure 11. And to satisfy both their psychological preference and family/society tradition 
many are now doing both bringing unnecessary cost to marriages nowadays. 

 

Figure 11: The traditional and white wedding practices in the Asante culture. 
(Source: Pictures taken from yen.com.gh and onobello.com and edited by author, 2018)  

In furtherance to finding out the levels of acculturation it was important to also find out the 
respondents perception of the foreign cultures impacting on the acculturation of Asante 
culture. In this regard respondents were asked to indicate one potential foreign culture of 
dominance to the Asante culture. The results are shown in figure 12.0. Respondents were of 
the view that western culture, the Chinese and the European culture are the three foreign 
cultures that has the potential of accelerating acculturation of the Asante culture through 
technology. The onset of the digitization of the media landscape has given rise to free to air 
channels of which most are in these three aforementioned cultures. 
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Figure 12.0.  A graph showing the potential foreign culture dominance over the Asante culture  
(Source: Author’s construct, 2018) 

At the same time they are responsible for most of the technologies that are being used for 
smart cities concepts. Nigeria is the only African culture mentioned as a potential for 
acculturating the Asante culture. This might be due to the preference for Nigerian films, 
music and lesser extent their dressing over the local ones. 

5.0 Conclusions and Recommendations 
The population of the worls currently at 7.63 billion is projected to reach 8.5 billion by 2030. 
This phenomenom is accompanied by a similar increase in urban population. There has 
been a global rise in IoT connections projected to reach 25 billion with smart homes, 
buildings, cities, enterprises and innovations in the urban ecosystem. The groth in the urban 
population and IoT has had negative influence on the culture of peoples leading to 
acculturation of many cultures. A number of countries have attempted to use the IoT as a 
positive influence although acculturation exist. This study sought to explore how marting the 
city of Kumasi had affected it conclusions. 

The study makes the following conclusions 

1. The study revealed that acculturation is a phenomenon that is taking place in many 
countries at different levels depending on the cultural orientation of their citizens. 

2. Acculturation has occurred in the Asante culture with technology speeding up its 
integration into marginalization.  

3. Acculturation is high in areas such as greetings, education and language. 
4. There is a high potential of acculturation being accelerated through smart city initiatives. 

The study thus makes the following recommendations 

a. Smart city initiatives should be citizen sensitive or the bottom –up approach processes 
be engaged from throughout such initiatives 

b. There should be a conscious effort  by key holders such as traditional authorities and 
government  to proactively sensitize the citizenry on their culture 

c. Further research is need to investigate and identify the actual relationship and the extent 
to which smart city initiatives can have on acculturation of culturesIntegration strategies 
as well as policies to slow down the transformation in the midst of smarting the city. 

d. The use of Emojis and Apps should not replace greetings and languages but reinforce it 
into enhancing barrierfree and inclusive communities. 
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e. The culture of food, dressing and education, mobility could be integrated through careful
anthropological research that can reduce marginalization tendencies of IoT for the
cultures of the various local communities.
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Abstract 
 
Tourism has been one of the economic activities that have developed most in urban space, 
in the last decades. The growth in the number of people who make tourism along with the 
changes in information and communication technologies (ICT) are having a significant impact 
on the appropriation of urban space.  
The climatic alterations will have an increasing impact on the tourist activities, reducing 
some, but valuing others. Information about the weather and the time that is felt in every 
place is an important aid for planning tourist trips. 
The evolution of Information and Communication Technologies (ICT), from static to relational 
information, the mobility and connectivity of the devices and the possibility of secure 
transactions have had a very rapid and exciting development.  
From the national level to the local or neighbourhood levels, technology is changing the way 
information reaches the local and foreign population.  
But urban planning is far from being able to predict or control these new forms of 
appropriation of urban space and accommodate them. 
The easy way to disseminate tourist information through public services such as municipal 
services, allowing each territory to disclose what they consider most interesting or where 
they want to invest, or even the most innovative place without any intermediation, is 
significant and can be or not, a sustainable way of economic development.  
The development of useful APPs for tourism activities that disseminate information and 
facilitate the appropriation of the urban or rural space in a much larger way than traditional 
tourism use to do is amplifying the economic impact but also opening new territories to 
tourists that were not prepared for that. 
The "anarchic" way in which private housing owners put their apartments in the international 
market in undifferentiated buildings and without the consent of neighbours is another type of 
new situation that can create many problems in some quarters, challenging the resilience of 
territories to these sudden changes. 
At the outset of technology use, ICTs have proved to be very useful to everyone, but more 
and more problems are emerging at the local level. 
This presentation intends to analyse some of these new challenges to the urban planning 
and city management, created by the tourist activity at the local level. It also wants to reflect 
on new urban management instruments, which are faster and adapted to the speed of urban 
changes.  
�
�
1. Introduction 
�
7KH�LQWHOOLJHQFH�UHSUHVHQWV��IURP�D�WHUULWRULDO�DSSURDFK��D�QHZ�SODQQLQJ�SDUDGLJP��EDVHG�RQ�
NQRZOHGJH�EDVHG�HFRQRPLHV�DQG�LQ�D�JOREDOLVHG�LQQRYDWLRQ��7KLV�QHZ�SODQQLQJ�SDUDGLJP��LQ�
JHQHUDO�� UHODWHG� ZLWK� VPDUW� FLWLHV�� KDV� QRW� EHHQ� UHVHDUFKHG� LQ� DOO� IDFHWV�� LQ� VSHFLDO� WKH�
QHJDWLYH� RQHV� RU� DW� OHDVW� QRW� ZKROO\� SRVLWLYH� UHVXOWV� IRU� XUEDQ� TXDOLW\� RI� OLIH�� 2QH� RI� WKH�
IXQFWLRQV� WKDW� KDYH�EHHQ�SURILWLQJ� IURP� WKH�QHZ� WHFKQRORJLFDO� FKDQJHV�ZLWK� WKH�XVH�RI� WKH�
LQWHUQHW��LQ�D�UDGLFDOO\�QHZ�ZD\��LV�WRXULVP��� �
7KLV�UHVHDUFK aQDO\VHV�WKH�FKDQJH�LQ�WKH�WRXULVP���XUEDQ�DQG�FXOWXUDO��DQG�WKH�EHKDYLRXU�RI�
WKH�WRXULVWV�LQ�WKH�ODVW�GHFDGH�DFFRUGLQJ�WR�WKH�GHYHORSPHQW�RI�WKH�DFFHVV�RI�LQWHUQHW�LQ�WKH�
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FLW\�DQG�LQ�SDUWLFXODU�LQ�PRELOH�SKRQHV��VPDUWSKRQHV��DQG�WKH�UHODWLRQ�ZLWK�FOLPDWH�H[FKDQJH��
7KH�PHWKRGRORJ\�XVHG�IRU�WKLV�UHVHDUFK�LQYROYHV�WKH�DQDO\VLV�RI� WKH�WHFKQRORJLFDO�HYROXWLRQ�
RI�WKH�GHYLFHV��WKDW�FDQ�GLVWULEXWH�LQIRUPDWLRQ�DERXW�WRXULVP�DQG�UHODWHG�VXEMHFWV��
$QDO\]H� TXDOLWDWLYHO\� WKH� LQIRUPDWLRQ�� DQG� WKH� LPSDFW� LW� KDV� RQ� WKH� EHKDYLRXU� RI� SHRSOH�
QDPHO\�WKH�WRXULVWV���
5HODWH�LW�WR�WKH�WUDGLWLRQDO�PHWKRGV�XVHG�LQ�WKH�SODQQLQJ�DQG�PDQDJHPHQW�RI�WKH�WHUULWRU\�WR�
GUDZ�FRQFOXVLRQV��DERXW�WKH�FKDQJHV�WKDW�PXVW�EH�PDGH�LQ�WKH�NQRZOHGJH�DUHDV�RI�SODQQLQJ�
DQG�ODQG�PDQDJHPHQW��
7KH�ILUVW�VPDUWSKRQHV�ZHUH�LQ�WKH�PDUNHW�LQ�WKH�PLGGOH�RI�WKH���
V�RI�ODVW�FHQWXU\��EXW�WKH�UHDO�
FKDQJH� KDSSHQV� LQ� ����� ZLWK� WKH� L3KRQH� IURP� $SSOH�� DQG� VLQFH� WKHQ� WKH� $33V� DUH�
LQFUHDVLQJ�HYHU\�GD\��ILJ�����

)LJXUH���(YROXWLRQ�RI�0RELOH�SKRQH�
6RXUFH��KWWSV���ZZZ�HQJDGJHW�FRP�GH������������LQIRJUDILN�GLH�HYROXWLRQ�GHU�

KDQG\V�"JXFFRXQWHU ��

,Q� ��� \HDUV� FRPPXQLFDWLRQ� WHFKQRORJLHV� KDYH� DEUXSWO\� HQWHUHG� LQWR� SDUWQHUVKLSV� LQ� WKH�
WRXULVP�VHFWRU��DQG�DUH�XVHG�QRW�RQO\��E\�WKH�HFRQRPLFDOO\�PRUH�SURVSHURXV�SRSXODWLRQ��QRW�
MXVW�WKH�\RXQJHVW�EXW�E\�DOO�WKH�VRFLR�GHPRJUDSKLF�JURXSV�WKDW�WUDYHO��
7R�VWXG\�WKH�LPSDFW�RI�VRPH�$33V�DQG�VLWHV�LQ�WKH�VSUHDGLQJ�RI�WRXULVP�LQ�UHVLGHQWLDO�DUHDV�
RI� WKH� FLW\� RU� DW� OHDVW� QRQ�WRXULVW� DUHDV� FDQ� EH� YHU\� XVHIXO� IRU� XUEDQ� SODQQHUV� DQG� WKH�
HYDOXDWLRQ� RI� WKH� LPSRUWDQFH�RI� WKHVH� FKDQJHV� LQ� WKH�PDQDJHPHQW� RI� WKH� FLW\� LV� WKH�JUHDW�
YDOXH���
7KH�$33V� WKDW�JLYH� LQIRUPDWLRQ�DERXW� WKH�ZHDWKHU�DUH�� LQ�JHQHUDO�� HQWLUHO\� FUHGLEOH�RQ� WKH�
H[WUHPH�SKHQRPHQD�WKDW�ZLWK�WKH�FOLPDWLF�DOWHUDWLRQV�DUH�PRUH�IUHTXHQW��7KLV�LQIRUPDWLRQ��DW�
WKH�WLPH��DOORZV�WRXULVWV�WR�WDNH�WKH�EHVW�RSWLRQV�WR�RFFXS\�WKHLU�WLPH�VDIHO\���

2. Importance of tourism in the region and the city

7KH� WRXULVW� DFWLYLW\� LV� PRUH� DQG� PRUH� UHOHYDQW�� LQ� (XURSH� ODVW� \HDU� KDG� ��� LQFUHDVH� LQ�
RYHUQLJKW�VWD\V��DQG�LQ�3RUWXJDO��WKH�WRXULVP�UHSUHVHQWV�����RI�3,%��LQ�������,1(�������� �
,W� LV� DQ�DFWLYLW\� VLJQLILFDQW� DURXQG�DOO�(XURSHDQ�FRXQWULHV�DV�ZH�FDQ�VHH� LQ�)LJ���� DQG�ZLWK�
VSHFLDO� UHOHYDQFH�E\� WKH� LPSDFW� RI�PDQ\� IRUHLJQHUV� LQ� VRPH� FRPPXQLWLHV� OLNH� WKH� QRUWK�RI�
6FRWODQG�DQG�WKH�$OJDUYH��� �
7KH�DFWLYLW\�LV�YHU\�UHOHYDQW�WR�UHJLRQV�DQG�FLWLHV�FRQVLGHULQJ�LW��LQ�IXQFWLRQDO�WHUPV��EHFDXVH�
RI�WKH�LPSRUWDQFH�RI�WKH�HFRQRPLF�DQG�LQQRYDWLYH�DFWLYLWLHV� OLQNHG�ZLWK�WKH�WRXULVWV��$KDV�HW�
DO����������&DYXV��������
7KH� ORFDOLVDWLRQ�RI� WKH�DFWLYLWLHV�XVHG� WR�EH� YHU\� OLPLWHG�EHFDXVH� WKH�FHQWUDOLW\� WKDW� IRUHLJQ�
SHRSOH�QHHG�LV�ZHOO�NQRZQ�E\�WKH�SODQQHUV���
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7KH�LQFUHDVLQJ�QXPEHU�RI�SHRSOH�XVLQJ�WKH�SXEOLF�VSDFHV�DQG�WKHLU�DQLPDWLRQ�FDQ�EH�VHHQ�DV�
D�GHPRJUDSKLF�FKDOOHQJH�EHFDXVH�VRPH�XUEDQ�DUHDV�ZHUH�GHVHUWLILHG�VRPH�\HDUV�DJR��EXW�
RIWHQ�WKH�PDQDJHPHQW�RI�WKH�WHUULWRU\�JRHV�WR�WRZ�RI�QHZ�ORFDWLRQV��
7KH� QHZ� YDORULVDWLRQ� RI� WDQJLEOH� DQG� LQWDQJLEOH� KHULWDJH� FRQQHFWHG� ZLWK� WKH� HFRQRPLF�
LPSRUWDQFH� RI� VRPH�SODFHV� EXW� DOVR�ZLWK� WKH� YDORULVDWLRQ� RI� WKH� FXOWXUH�RI� HDFK� WHUULWRU\� LV�
HPSRZHULQJ�ORFDO�SRSXODWLRQ��7KH�XUEDQ�UHJHQHUDWLRQ�WKDW�LV�LQFUHDVHG�E\�WKH�LQYHVWPHQW�LQ�
EXLOGLQJV�LV�DOVR�QRWDULHV�LQ�WKH�FLWLHV��
�

�
�
�

Figure 2  Number of nights spent at tourist accommodation establishments relative to 
population size, by NUTS 2 regions, 2015 (per 1 000 inhabitants) 

Source: Eurostat�
�
$OO�WKHVH�DFWLYLWLHV�RI�WRXULVP�RU�OHLVXUH�FDQ�EH�ORFDWHG�DQ\ZKHUH�VLQFH�WKH\�DUH�SUHVHQWHG�RQ�
WKH�ZHE��OLQNHG�ZLWK�D�PDS�$33��7KH�*36�OHDGV��FXVWRPHUV�RU�YLVLWRUV��ZKHUHYHU�\RX�DUH�WR�
WKH�SRLQW�RI�DWWUDFWLRQ��
�
 
3.   ICT and Tourism 
�
7KH�GHYHORSPHQW�RI��,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQ�7HFKQRORJLHV (,&7��LQ�ODVW�WZR�GHFDGHV�
FDQ� EH� VHHQ� DFFRUGLQJ� WR� WKH� GHYHORSPHQW� RI� WKH� LQIUDVWUXFWXUH� DQG� LQ� VSHFLDO� RI� WKH�
EURDGEDQG��IURP�DQDORJLFDO�DFFHVV��PRVWO\�RIIHULQJ�VWDWLF�LQIRUPDWLRQ�RQO\�LQ�VRPH�DUHDV��WR�
GLJLWDO� DFFHVV� ZLWK� WKH� H[FKDQJH� RI� LQIRUPDWLRQ� DQG� VHUYLFHV� DQG� PRELOH� GHYLFHV� ZLWK�
XELTXLWRXV�DFFHVV�LQ�WKH�FRXQWU\�DQG�DEURDG��
$QDO\]LQJ�WKH�HYROXWLRQ�RI�PRELOH�SKRQHV�LQ�WKH�SRSXODWLRQ�� LQ�(XURSH��ZH�FDQ�HYDOXDWH�WKH�
SRWHQWLDO� RI� XVHUV� ZKHQ� SHRSOH� WUDYHO� �ILJ���� E\� WKH� QXPEHU� RI� SKRQHV� WKH\� KDYH�� )RU�
H[DPSOH��LQ�6ZHGHQ��WKH\�KDYH�������VXEVFULSWLRQV�E\�KDE��:KLFK��WKDW�ZKHQ�WUDYHO�ZLOO�XVH�
LW��EXW�HYHQ�&URDWLD�KDV����KDELWDQW��WKLV�PHDQV�WKDW�HYHU\ERG\�KDV�D�PRELOH�SKRQH�� �
7KH�HYROXWLRQ�RI� ,&7� � IURP�VWDWLF� LQIRUPDWLRQ� WLOO� UHODWLRQDO�RQH�DQG� WKH�SRVVLELOLW\�RI�VHFXUH�
WUDQVDFWLRQV�KDYH�D�YHU\�IDVW�DQG�LQWHUHVWLQJ�GHYHORSPHQW��LQ�SDUWLFXODU��LQ�WKH�WRXULVP�DUHD���
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7KH�GHYHORSPHQW�RI�LQWHUQHW�LQIUDVWUXFWXUH�LV�VSUHDG�DURXQG�WKH�FLWLHV��ZLWK�PDQ\�SODFHV�OLNH�
FRIIHH�VKRSV�DQG�UHVWDXUDQWV�JLYLQJ�IUHH�DFFHVV�DV�D�PDUNHWLQJ�HOHPHQW���
7KH� GHYHORSPHQW� RI� WKH� FRQWHQWV� WR� WRXULVP� DFWLYLWLHV� LV� LQFUHDVLQJ� YHU\� IDVW�� LQ� WKH� SXEOLF�
VHFWRU�ZLWK�WKH�LQIRUPDWLRQ�DERXW�XUEDQ�OLIH��FXOWXUDO�KHULWDJH�DQG�HFRQRPLF�DFWLYLWLHV�� LQ�WKH�
SULYDWH� VHFWRU� LQ� HFRQRPLF� DFWLYLWLHV� OLNH� UHVWDXUDQWV�� KRWHOV�� WUDQVSRUW� VHUYLFHV�� UHFUHDWLRQ�
DFWLYLWLHV�DQG�ZHDWKHU�� �
�
�

Figure 3 Mobile phone service subscriptions by Thousand ha. in Europe (1989 and 2016)� 
    Source: Pordata 

�
4. Tourism and ICT In Portugal

7RXULVP�PRELOLVHV�����RI�VHDUFKHV��RQ�3RUWXJDO��PDGH�RQ�WKH�QHW��DQG�WKLV�LQWHUHVW����WLPHV�
JUHDWHU�WKDQ�VKRZQ�E\�WKH�LQIRUPDWLRQ�EXVLQHVV��7XULVPR�GH�3RUWXJDO���������� �
5HVHDUFKLQJ�WKH�DFFHVV�WR�LQWHUQHW�E\�DJH�LQ�������WKH�GDWD�VKRZV�WKDW�WLOO����\HDUV�ROG��DOO�
WKH�3RUWXJXHVH�RI�WKLV�JURXS�XVH�LW��LQ�WKH�JURXS�EHWZHHQ����DQG����WKH�XVH�LV�PRUH�RU�OHVV�
������WKH�JURXS����WR����WKH�XVH�LV������DQG�WKH�ROGHU�RQHV�KDYH�D�PLQLPXP�RI������ILJ������
�

Figure 4 Individuals who use computer and internet in % of the total of individuals by age groups in Portugal 2015 
Source: Pordata 

�
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,I�ZH�FURVV� WKLV�GDWD�ZLWK� WKH�SHQHWUDWLRQ� UDWH�RI� VPDUWSKRQHV� WKDW� LV� ������ LQ�3RUWXJDO� LQ�
������$QDFRQ��������FDQ�EH�FRQFOXGHG�WKDW�ZKHQ�WKH\�GR�WRXULVP��WKH\�XVH�LW�LQ�D�PDVVLYH�
ZD\��
7KH�XVH�RI�EURDGEDQG�LQ�PRELOH�GHYLFHV��LQ�3RUWXJDO��LV�PDLQO\�RQ�PRELOH�SKRQHV������ZKLOH�
LQ�RWKHU�W\SHV�RI�KDQGVHWV�LW�LV�RQO\�������LQ������$QDFRQ����������
6R�WKH�LPSDFW�RI�,&7�RQ�WKH�WRXULVP�FRYHUV�VHYHUDO�DUHDV�OLNH���

x� &DUWRJUDSK\�DQG�*36�EDVHG�PRELOH�DSSOLFDWLRQ�PDNLQJ�YHU\�HDV\�DFFHVV�WR�ELJ�VFDOH�
LQIRUPDWLRQ� ZLWK� SKRWRJUDSKLF� UHFRJQLWLRQ�� ZKLFK� DOORZHG� WKH� OLEHUW\� RI� PRYHPHQWV�
DQG�LQGHSHQGHQFH�IURP�WKH�NQRZOHGJH�RI�WKH�ODQJXDJH��� �

x� 7UDQVSRUWV��ZLWK�WKH�SRVVLELOLW\�RI�VHOI�RUJDQLVDWLRQ�RI� WKH�PRYHPHQWV�WR�D�SODFH�DQG�
LQ�WKH�FLW\����� �

x� 7RXULVWLF� SODFHV� DOORZLQJ� GLVFRYHU\� RI� SHUVRQDO� LQWHUHVW� SODFHV�� GHYHORSPHQW� RI�
SDUWLFXODU� LQWHUHVWV� JURXSV�� EXW� DOVR� WKH� SRVVLELOLW\� RI� ORFDO� DXWKRULWLHV� WR� GR� WKHLU�
PDUNHWLQJ���� � �

x� $FFRPPRGDWLRQV� GHYHORSPHQW� LQ� QHZ� XUEDQ� DUHDV� ZKHUH� IRUHLJQ� SHRSOH� FDQ� VWD\�
ZLWK�KRWHOV�RXW�RI� WKH� WUDGLWLRQDO� WRXULVWLF� ]RQH�RU� QHZ� W\SHV� OLNH� �$LUEQE�� VSUHDGLQJ�
WRXULVWV� DURXQG� UHVLGHQWLDO� DUHDV� DQG� LQ� SHULSKHUDO� QHLJKERXUKRRGV� ZLWK� WKH�PL[� RI�
ORFDO�DQG�IRUHLJQ�SRSXODWLRQ�LQ�WKH�VDPH�EXLOGLQJ�����

x� 5HVWDXUDQWV� ZLWK� WKH� HTXDO� RSSRUWXQLWLHV� WKDQ� DFFRPPRGDWLRQV� WKDW� DOORZ� WKH�
LQFUHDVH�RI�SXEOLFLW\�DQG�FOLHQWV����

,I�WKH�XVH�RI�PRELOH�SKRQHV�LV�DOO�DURXQG��WKH�XVH�RI�EURDGEDQG�LV�QRW�KRPRJHQHRXV� LQ�WKH�
FRXQWU\� �ILJ����� 7KH� EHKDYLRXU� DQG� LQIRUPDWLRQ� RI� WRXULVWV� DQG� ORFDO� SHRSOH� FDQ� EH� HQWLUHO\�
GLIIHUHQW�� �
�
�

 
�

Figure 5  Geographical distribution of mobile broadband by 100 habs. in Portugal� 
Source: Anacon 

��
$FFHVV�WR�EURDGEDQG�DQG�WKH�LQIRUPDWLRQ�WKDW�LV�GLVWULEXWHG�E\�LW�LV�HVSHFLDOO\�LPSRUWDQW�ZKHQ�
FOLPDWH�FKDQJH�EULQJV�XQXVXDO�VLWXDWLRQV��WKDW�PD\�EH�YHU\�UHOHYDQW�IRU�WRXULVP�LQ�UXUDO�DUHDV�
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DQG�ORZ�GHQVLW\�WHUULWRULHV��VXFK�DV�H[WUHPH�WHPSHUDWXUHV�RU�WRUUHQWLDO�UDLQV��ZKLFK�PD\�OHDG�
WR�OHVV�QRWLFHDEOH�SHRSOH���
,QIRUPDWLRQ� RQ� QDWXUDO� FRQGLWLRQV� FDQ� DOVR� EH� YHU\� UHOHYDQW� WR� WKH� FRDVW�� VXFK� DV� VHD�
FRQGLWLRQV��VXFK�DV�ULSSOHV�RU�ZDWHU�WHPSHUDWXUHV���
,Q� D� FRXQWU\ WKDW� LV� DIILUPLQJ� LWVHOI� LQ� VHD� VSRUWV�� VXFK� DV� VXUILQJ� DQG� ERG\� ERDUGLQJ�� WKH�
TXDOLW\�RI�LQIRUPDWLRQ�LV�YHU\�LPSRUWDQW��
%\� DQRWKHU� VLGH�� RUJDQLVH� WRXULVP� DFWLYLWLHV� ZLWKRXW� GLVUXSWLQJ� XUEDQ� OLIH� QDPHO\� LQ� SXEOLF�
WUDQVSRUWV�DQG�KRXVLQJ��DQG�SUHYHQW�WKH�UHVLGHQW�SRSXODWLRQ�IHHOV�XVHG�IRU�WRXULVW�SXUSRVHV�LV�
PRUH�FKDOOHQJLQJ�IRU�SODQQHU�DQG�WHUULWRU\�PDQDJHPHQW�ZKHQ�WKH�WRXULVP�FDQ�EH�XELTXLWRXV��
7HFKQRORJLFDO�FKDQJHV�KDYH�EHHQ�YHU\�UDSLG�DQG�SURIRXQG��PDLQO\�LQ����\HDUV��&KDQJHV�LQ�
SRSXODWLRQ� EHKDYLRXU� WKDW� DUH� UHODWHG� WR� WKH� FXUUHQW� DFFHVV� WR� LQIRUPDWLRQ�� KDSSHQ�
VLPXOWDQHRXVO\�LQ�WKH�ZRUOG��DQG�IRU�WKH�ILUVW�WLPH��WKHUH�DUH�QR�FRXQWULHV�RU�UHJLRQV�WKDW�DUH�
SLRQHHUV�LQ�WKH�HIIHFWV�RI�WHFKQRORJ\�� �
DUH� DOZD\V� EHLQJ� FKDOOHQJHG� E\� WHFKQRORJLFDO� HYROXWLRQ�� DQG� WKH\� QHHG� QHZ� WRROV�� IRU�
H[DPSOH��ZLWK�GDWD�IURP�ORFDOLVDWLRQ�RI�VPDUWSKRQHV�WR�EH�DZDUH�RI�WKH�QHZ�IORZV�RI�WRXULVWV�
DQG�TXLFNO\�FUHDWH�EXW�DGHTXDWH�PHDVXUHV�WR�D�JRRG�TXDOLW\�RI�OLIH�IRU�DOO��

����Conclusion 

7KH� HIIHFW� RQ� WRXULVP� DQG� OHLVXUH� RI� FOLPDWH� FKDQJH� FDQ� EH� PLQLPLVHG� RU� HYHQ� H[SORLWHG�
ZKHQ� ,&7V� DQG� WKHLU� $33V� DUH� DSSOLHG� WR� LQIRUPDWLRQ� IRU� WUDYHOOHUV�� DV� IRU� WKH� JHQHUDO�
SRSXODWLRQ�
7KH� LQWURGXFWLRQ� RI� ,&7� LQ� XUEDQ� OLIH� DQG� LQ� SDUWLFXODU� LQ� WRXULVP� DFWLYLW\ DOORZV� D� ZLGHU�
GLVWULEXWLRQ�RI�HFRQRPLF�EHQHILWV�EURXJKW�E\�WRXULVP��
%XW� DW� WKH� VDPH� WLPH� GHYHORSHG� XQSUHGLFWDEOH� WDUJHWLQJ� WRXULVP� DQG� WKH� GHUHJXODWLRQ� RI�
VHUYLFHV�GLVVHPLQDWLRQ�RI�WRXULVP�E\�QRW�WRXULVW�DUHDV��
&UHDWH� GLIILFXOWLHV� IRU� WKH� UHVLGHQW� SRSXODWLRQ� FRSH� ZLWK� WKH� LPSDFW� RI� WRXULVWV� DQG� DOVR�
FKDOOHQJHV�IRU�WKH�SXEOLF�DXWKRULWLHV�WR�FRQWURO�WKH�W\SHV�RI�WRXULVW�RIIHU��
7KHUH�LV�D�UHFRJQLWLRQ�RI�WKH�QHHG�WR�XVH�QHZ�PHWKRGV�DQG�QHZ�GDWD��PRUH�RQ�WKH�FKDQJHV�
WKDW�DUH�WDNLQJ�SODFH�LQ�WKH�SODQQLQJ�DQG�PDQDJHPHQW�RI�WKH�WHUULWRU\��
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Research on Urban Spatial Structure in Shanghai from Human 
Mobility View Based on Cell Phone Data 

�
;L\XDQ�5(1��7RQJML�8QLYHUVLW\��&KLQD�

'H�:DQJ��7RQJML�8QLYHUVLW\��3URIHVVRU��&KLQD 
�
Abstract: :LWK�WKH�GHYHORSPHQW�RI�WUDIILF�LQIRUPDWLRQ�WHFKQRORJ\�DQG�DFFHOHUDWLRQ�RI�OLIH�DQG�
ZRUN�UK\WKP�� LQ�PRGHUQ�PHWURSROLVHV�OLNH�6KDQJKDL�� WKH�KLJK�IUHTXHQF\�PRELOLW\�RI�PDVVLYH�
SRSXODWLRQ�KDV�FDXVHG�KXJH� LQIOXHQFH�RQ�XUEDQ� LQWHUQDO�VWUXFWXUH��+RZ� WR�PHDVXUH�KXPDQ�
PRELOLW\�DQG�H[SODLQ�LWV�G\QDPLF�VWUXFWXUH�LQ�WKH�FLW\�LV�RI�JUHDW�VLJQLILFDQFH�WR�XQGHUVWDQG�WKH�
ODZ�RI�LQWUD�XUEDQ�SRSXODWLRQ�IORZ��3UHYLRXV�UHVHDUFK�KDV�PDLQO\�IRFXVHG�RQ�KXPDQ�PRELOLW\�
SDWWHUQV��,Q�WKLV�SDSHU��ZH�DLP�WR�JR�RQH�VWHS�IXUWKHU�IURP�H[SORULQJ�KRZ�WKH�ZKROH�VWUXFWXUH�
ORRN�OLNH�ZKHQ�LQGLYLGXDOV¶�PRELOLW\�DUH�DJJUHJDWHG�LQWR�VSDWLDO�DQDO\VLV�XQLWV�XVLQJ�UHODWLYHO\�
KLJK�SUHFLVLRQ�DQG�ODUJH�VFDOH�FHOO�SKRQH�GDWD��6KDQJKDL�DV�D�W\SLFDO�PHWURSROLV�RI�&KLQD�LV�
VHOHFWHG�IRU�UHVHDUFK��7R�DGGUHVV�VXFK�TXHVWLRQ��ZH�GLYLGH�6KDQJKDL�LQWR������FHQVXV�WUDFWV�
DQG�FDOFXODWH�EDVLF�SRSXODWLRQ�LQ�HYHU\�VSDWLDO�XQLW�E\�LGHQWLI\LQJ�HYHU\�XVHU¶V�VWDEOH�ORFDWLRQ�
GXULQJ������S�P�� WR������S�P��ZKHQ�KXPDQ�PRELOLW\� LV� WKH� ORZHVW��7KHQ�ZH�FRPSDUH�EDVLF�
SRSXODWLRQ�ZLWK�GDLO\�YLVLW� IUHTXHQF\� WR�FDOFXODWH�WKH�DPRXQW�DQG�WKH�UDWLR�RI�KXPDQ�IORZ� LQ�
HDFK�VSDWLDO�XQLW��)LQDOO\��ZH�FRPELQH�WKH�VWUHQJWK�RI�KXPDQ�IORZ�ZLWK�WKH�LQIOXHQWLDO�UDQJH��
WKH�FRPSRVLWLRQ��DQG�WKH�WHPSRUDO�ODZ�RI�KXPDQ�IORZ�WR�H[WUDFW�D�G\QDPLF�VWUXFWXUH�RI�XUEDQ�
VSDFH� LQ� 6KDQJKDL�� 7KH� UHVXOW� VKRZV� WKDW� 3HRSOH¶V� 6TXDUH� HQMR\V� WKH� KLJKHVW� DPRXQW� RI�
KXPDQ�IORZ��DSSURDFKLQJ�����PLOOLRQ�YLVLWRUV�SDVVLQJ�E\�SHU�VTXDUH�NLORPHWHU��ZKLFK�LV�PRUH�
WKDQ����WLPHV�RI�LWV�UHVLGHQWV��ZKLOH�LQ�VXEXUEDQ�DUHDV�WKH�DYHUDJH�OHYHO�RI�KXPDQ�IORZ�LV�MXVW�
����� WKRXVDQG� YLVLWRUV� SHU� VTXDUH� NLORPHWHU�� $GGLWLRQDOO\�� WKH� G\QDPLF� VWUXFWXUH� RI� KXPDQ�
PRELOLW\� H[WUDFWHG� IURP� IRXU� GLPHQVLRQV� RI� LQGH[� LV� FRPSRVHG� RI� IRXU� NLQGV� RI� IHDWXUHV��
G\QDPLF� VXUIDFH�� IURP� FLW\� FHQWHU� WR� VXEDUHD�� VKRZV� WKH� VWUHQJWK� OHYHO� RI� GDLO\� KXPDQ�
PRELOLW\�� G\QDPLF� FHQWHU�� LQFOXGLQJ� ILYH� FHQWHU� DQG� HOHYHQ� VXEFHQWHU�� EHFRPHV� WKH� PRVW�
LQIOXHQWLDO� DUHDV� LQ� WKH� IORZLQJ� QHWZRUN�� G\QDPLF� FOXVWHU�� FDQ� EH� GLYLGHG� LQWR� VL[� JURXSV�
DFFRUGLQJ� WR� WKH� VWUXFWXUH�� LQIOXHQWLDO� UDQJH�� DQG� WHPSRUDO� YDULDWLRQ� RI� KXPDQ� PRELOLW\��
G\QDPLF� FRUULGRU�� VWURQJO\� UHODWHG� WR�PHWUR� OLQHV�� KLJKZD\V�� DQG� +XDQJSX� 5LYHU�� SURYLGHV�
WUDQVSRUWDWLRQ�VXSSRUWV�IRU�FURZG�IOX[��7KH�ILQGLQJV�RI�WKH�SDSHU�KHOS�WR�LOOXVWUDWH�D�G\QDPLF�
VWUXFWXUH�FDXVHG�E\�KXPDQ� IORZ�XSRQ� WKH�VWDWLF�PDWHULDO� VSDWLDO� VWUXFWXUH��7KH� UHODWLRQVKLS�
EHWZHHQ�KXPDQ�PRELOLW\�DQG�XUEDQ�VWUXFWXUH�FDQ�DOVR�EH�FRQVLGHUHG�DV�V�NH\�LVVXH�ZKLFK�LV�
FRQWLQXH�IRFXVHG�RQ�LQ�KRXVLQJ��FRPPXQLW\�GHYHORSPHQW��DQG�WUDQVSRUWDWLRQ�ILHOG���
�
1. Introduction 
 
:LWK� WKH� GHYHORSPHQW� RI� WUDIILF� LQIRUPDWLRQ� WHFKQRORJ\� DQG� DFFHOHUDWLRQ� RI� OLIH� DQG� ZRUN�
UK\WKP�� WKH� KLJK� IUHTXHQF\� PRELOLW\� RI� PDVVLYH� SRSXODWLRQ� KDV� FDXVHG� KXJH� LQIOXHQFH� RQ�
XUEDQ� LQWHUQDO� VWUXFWXUH��ZKLFK� KDV� EURXJKW� QHZ� FKDOOHQJH� WR� XUEDQ� VSDWLDO� SROLF\�� +RZ� WR�
PHDVXUH� WKH� LQWHQVLW\� RI� KXPDQ�PRELOLW\� DQG�H[SODLQ� LWV� G\QDPLF� VWUXFWXUH� LQ� WKH� FLW\� LV� RI�
JUHDW�VLJQLILFDQFH� WR�XQGHUVWDQG� WKH� ODZ�RI� LQWUD�XUEDQ�G\QDPLF�VWUXFWXUH�DQG�VXSSRUW� UHDO�
WLPH�SRSXODWLRQ�PDQDJHPHQW��7UDGLWLRQDO� SRSXODWLRQ�VXUYH\V� VXFK�DV�QDWLRQZLGH�FHQVXVHV�
DUH� FRQGXFWHG� HYHU\� ��� \HDUV�� 7KHVH� VXUYH\� GDWD� UHIOHFW� RQO\� ORQJ�WHUP� FKDQJHV��:KLOH�
KXPDQ� DFWLYLWLHV� RIWHQ� UHVXOW� LQ� ODUJH�VFDOH� SRSXODWLRQ�PRYHPHQWV� ZLWKLQ� D� VKRUW� SHULRG� RI�
WLPH�� 6XFK� UDSLG� DQG� LUUHJXODU� FKDQJHV� LQ� XUEDQ� VSDFH� H[FHHG� WKH� VFRSH� RI� WUDGLWLRQDO�
FHQVXV�GDWD��ZKLFK�KDV�EHFRPH�D�VKRUWFRPLQJ�RI�SRSXODWLRQ�PDQDJHPHQW� LQ�UHFHQW�\HDUV��
+RZ�WR�GHVFULEH��PHDVXUH�DQG�HYDOXDWH�FROOHFWLYH�KXPDQ�PRELOLW\�LQ�XUEDQ�VSDFH"�'RHV�WKH�
GLVWULEXWLRQ�RI�KXPDQ�EHKDYLRU� ILW� LQWR� WKH�XUEDQ�VSDWLDO� IRUP�DQG�VWUXFWXUH"�7KHVH�SUREOHP�
DUH� GLIILFXOW� WR� VROYH� ZLWK� WKH� WUDGLWLRQDO� XUEDQ� VWUXFWXUH� PRGHO� DQG� VWDWLF� VSDWLDO� DQDO\VLV�
PHWKRG��
�
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7KH�GHYHORSLQJ�VXFFHVVLRQ�RI�XUEDQ�VSDWLDO�VWUXFWXUH� LV� LQIOXHQFHG�QRW�RQO\�E\� WKH�H[WHUQDO�
LQIOXHQFHV�RI� WKH� UHJLRQ
V�QDWXUDO� DQG�KXPDQLVWLF�HQYLURQPHQW�� EXW� DOVR�E\� IDFWRUV�VXFK�DV�
LQWHUQDO� GLYLVLRQ� RI� IXQFWLRQV� DQG� ODQG� XVH�� 7KH� VWUXFWXUDO� ODZV� EHKLQG� LW� DUH� FRQVWDQWO\�
UHYHDOHG�E\�VFKRODUV��5HODWLYH�UHVHDUFKHV�KDV�UHDFKHG�D�FRQVLGHUDEOH�GHSWK�LQ�WKH�HYROXWLRQ�
DQG� PRUSKRORJ\� RI� XUEDQ� VSDWLDO� VWUXFWXUH� ZLWK� D� VHULHV� IURP� FODVVLFDO� WKHRULHV� VXFK� DV�
FRQFHQWULF� FLUFOH�PRGHOV�� IDQ�VKDSHG�PRGHOV� DQG�PXOWL�FRUH�PRGHOV� %XUJHVV� �������� +R\W�
�������� +DUULV� DQG� (/�8OOPDQ� ������� WR� )XUWKHU� HPSLULFDO� UHVHDUFK� E\� VRPH� VFKRODUV� OLNH�
=KDQJ�7LQJZHL���������:DQJ�;XIHQJ�HW�DO���������%XPVRR�/HH���������4L�)HQJ�HW�DO����������
+RZHYHU�� OLPLWHG� E\� WKH� UHVHDUFK� GDWD� DQG� PHWKRGV�� WKHUH� LV� DOZD\V� D� FHUWDLQ� GLVWDQFH�
EHWZHHQ� PDFURVFRSLF� VFDOH� VWUXFWXUH� DQG� WKH� UHDO� KXPDQ� EHKDYLRU�� :KHWKHU� RXU� XUEDQ�
VWUXFWXUH�FRQIRUPV�WR�UHDO�ODZ�RI�XUEDQ�OLIH��WKHUH�LVQ¶W�D�TXDQWLWDWLYH�H[SODQDWLRQ�WKDW�FDQ�EH�
JHQHUDOO\�DFFHSWHG��
�
,Q�WKH�HUD�RI�ELJ�GDWD��DQ�LQFUHDVLQJO\�EURDG�DUUD\�RI�XVHU�JHQHUDWHG�GDWD�OLNH�FHOO�SKRQH�GDWD�
GHULYHG� IURP� ORFDWLRQ�EDVHG� VHUYLFHV� DQG�*OREDO� 3RVLWLRQLQJ� 6\VWHP� �*36�� SURYLGHV� QHZ�
SRVVLELOLWLHV� WR�DQDO\]H�KXPDQ�EHKDYLRU�DQG�WKHLU�VSDWLDO�GLVWULEXWLRQ��0RELOH�SRVLWLRQLQJ�ELJ�
GDWD�KDYH�RSHQHG�XS� WKH� LQWHUDFWLRQ�EHWZHHQ�KXPDQ�EHKDYLRU�DQG�XUEDQ�VSDWLDO�VWUXFWXUH��
ZKLFK� QRW� RQO\� HQDEOHV� TXDQWLWDWLYH� DQDO\VLV� RI� XUEDQ� VWUXFWXUH� XQGHU� JUHDWHU� VSDWLDO� DQG�
WHPSRUDO� JUDQXODULW\�� EXW� DOVR� EUHDNV� WKH� ORQJ�WHUP� UHVHDUFK� EDUULHU� RI� ³LQWHUSUHWLQJ� VSDFH�
ZLWK�VSDFH´��UHYHDOLQJ�WKH�VSDWLDO�ODZ�EHKLQG�FRPSOH[�IRUP�RI�WKH�FLW\�IURP�WKH�SHUVSHFWLYH�RI�
FROOHFWLYH�KXPDQ�DFWLYLW\��5HODWLYH�UHVHDUFK�KDV�SURYHG�WKDW�WKH�FHOO�SKRQH�GDWD�FDQ�EH�XVHG�
WR�LGHQWLI\�WKHVH�GDLO\�DFWLYLWLHV��VXFK�DV�FRPPXWLQJ��WUDYHOLQJ��DQG�VSDFH�WLPH�SDWK��$KDV�HW�
DO���������:LGKDOP��3�HW�DO���������3KLWKDNNLWQXNRRQ��6��HW�DO���������&��6RQJ�HW�DO���������
-RKQ�'R\OH�HW�DO�����������+RZHYHU��FHOO�SKRQH�GDWD�VWLOO�KDYH�JUHDW�SRWHQWLDO�WKDW�QHHGV�WR�EH�
H[SORLWHG� WR� IXUWKHU�DGYDQFH�KXPDQ�EHKDYLRU�VWXGLHV��$W� WKH�VDPH�WLPH�� LW�VKRXOG�EH�QRWHG�
WKDW�DORQJ�ZLWK�WKH�RSSRUWXQLWLHV�LW�EULQJV��WKHUH�H[LVW�PDQ\�UHPDLQLQJ�FKDOOHQJHV�WKDW�QHHG�WR�
EH� GHDOW� ZLWK� ZKHQ� WDNLQJ� WKH� DSSOLFDWLRQ� RI�PRELOH� SKRQH� GDWD� IXUWKHU� �&ViML�%�&��� HW� DO���
�������
�
7KHUHIRUH��WKH�SDSHU�DLPV�WR�H[SORUH�XUEDQ�G\QDPLF�VSDWLDO�VWUXFWXUH�IURP�WKH�SHUVSHFWLYH�RI�
FROOHFWLYH�KXPDQ�PRELOLW\�E\�UHYHDOLQJ�WKH�VWUHQJWK��VWUXFWXUH��DQG�VSDWLDO�WHPSRUDO�YDULDWLRQ��
RI�GDLO\�KXPDQ�PRELOLW\��DQG�GHVFULELQJ� WKH� IHDWXUH�RI� LWV� VSDWLDO�GLVWULEXWLRQ��7ZR�ZHHN�FHOO�
SKRQH�GDWD�RI��*�XVHUV�LQ�6KDQJKDL�DUH�XVHG�DV�EDVLF�GDWD��7KH�UHPDLQGHU�RI�WKLV�SDSHU�LV�
RUJDQL]HG�DV�IROORZV��6HFWLRQ���JLYHV�D�SDQRUDPD�RI�UHODWLYH�UHVHDUFK�RQ�XUEDQ�VWUXFWXUH�DQG�
KXPDQ� EHKDYLRU�� 6HFWLRQ� ��PDNHV� D� GHWDLOHG� LQWURGXFWLRQ� WR� KRZ� FHOO� SKRQH� GDWD� FDQ� EH�
DSSOLHG�WR�XUEDQ�VSDWLDO�VWUXFWXUH�UHVHDUFK��6HFWLRQ���LOOXVWUDWHV�WKH�UHVXOWV�RI�WKH�FDVH�VWXG\�
SHUIRUPHG�� ZKLFK� VKRZV� FROOHFWLYH� KXPDQ� EHKDYLRU� LQ� 6KDQJKDL�� ,Q� 6HFWLRQ� ��� ZH� PDNH�
VRPH�GLVFXVVLRQ�DERXW�WKH�UHVXOWV��SUHVHQWV�D�FRQFOXVLRQ�RI�WKLV�SDSHU��DQG�SURYLGHV�LQVLJKWV�
IRU� IXUWKHU� UHVHDUFK�� 7KH� UHVXOWV� FDQ� SURYLGH� UHIHUHQFH� IRU� WKH� IRUPXODWLRQ� RI� XUEDQ� VSDFH�
SROLF\�DQG�SRSXODWLRQ�PDQDJHPHQW�VWUDWHJ\��
�
2. Literature Review 
 
7KLV�VWXG\��ILUVWO\��DQDO\]HV�WKH�VSDWLDO�FKDUDFWHULVWLFV�RI�XUEDQ�SRSXODWLRQ�IORZ�EDVHG�RQ�FHOO�
SKRQH� GDWD�� DQG� WKHQ� VXPPDUL]HV� WKH� XUEDQ� VSDWLDO� IORZ� VWUXFWXUH�� ,Q� WKH� HQG��
UHFRPPHQGDWLRQV� RQ� VSDWLDO� SROLF\� DUH� SURSRVHG� DIWHU� FRPSDULQJ� WKH� UHVXOWV� ZLWK� XUEDQ�
VSDWLDO�VWUXFWXUH��%HIRUH�FRQGXFWLQJ�VXFK�UHVHDUFK��LW�LV�QHFHVVDU\�WR�XQGHUVWDQG�VRPH�EDVLF�
WKHRULHV� WKURXJK� OLWHUDWXUH� UHYLHZ����7KH�GHILQLWLRQ�RI�KXPDQ�PRELOLW\� LQ�XUEDQ�DUHD�DQG� LWV�
UHOHYDQW� UHVHDUFK� ��� 3UHYLRXV� UHVHDUFK� RQ� KXPDQ� PRELOLW\� ZLWK� FHOO� SKRQH� GDWD� ���
0HDVXUHPHQW� RQ� KXPDQ� PRELOLW\�� LQ� RWKHU� ZRUGV�� KRZ� WR� GHVFULEH� DQG� HYDOXDWH� KXPDQ�
PRELOLW\�DQG�LWV�VSDWLDO�VWUXFWXUH"�
�
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2.1 Definition 
7KH�&KLQHVH�KRXVHKROG�UHJLVWUDWLRQ�V\VWHP�PDNHV�SRSXODWLRQ�PRYHPHQW�PRUH�FRPSOLFDWHG�
LQ�FLWLHV�RI�&KLQD�FRPSDUHG�ZLWK�RWKHU�FRXQWULHV��WKHUHIRUH��VRPH�JHQHUDO�GHILQLWLRQV�DUH�QRW�
DSSOLFDEOH� LQ� &KLQD�� +RZHYHU�� VRPH� VFKRODUV� KDYH� SURSRVHG� WKHLU� XQGHUVWDQGLQJ� RQ�
SRSXODWLRQ�PRYHPHQW�LQ�FLWLHV�RI�&KLQD��=KDR�������FRPSDUHG�SRSXODWLRQ�VWDWLVWLFDO�VWDWV�RI�
GLIIHUHQW� FRXQWULHV� DQG� VXJJHVWHG� WR� GLYLGH� SRSXODWLRQ� PRYHPHQW� LQWR� WKUHH� W\SHV��
�3RSXODWLRQ� 0LJUDWLRQ�� ��� GHILQHG� DV� PRYHPHQW� WKDW� FURVV� WKH� ERXQGDULHV� RI� FHUWDLQ�
MXULVGLFWLRQV�� ZKLFK� PLJKW� EULQJ� FKDQJHV� LQ� KRXVHKROG� UHJLVWUDWLRQ�� �3RSXODWLRQ�
0RYH�0RYHPHQW�� ���VLPSO\� UHIHUULQJ� WR� WKH�FKDQJLQJ�RI� UHVLGHQFH�ZLWKLQ�D�FHUWDLQ�SHULRG�RI�
WLPH��LQFOXGLQJ�VKRUW�WHUP��ORQJ�WHUP�DQG�SHUPDQHQW�UHORFDWLRQ��,W�FDQ�DOVR�EH�FODVVLILHG�LQWR�
UHJLRQDO� DQG� LQWHU�UHJLRQDO� UHORFDWLRQ�� �+XPDQ� 0RELOLW\�� ��� UHIOHFWLQJ� VSDWLDO� SRVLWLRQDO�
FKDQJHV�LQ�D�VKRUW�SHULRG�RI�WLPH��,W�XVXDOO\�RFFXUV�LQVLGH�WKH�FLW\�DQG�FRQWLQXRXVO\�FKDQJHV�
RYHU�WLPH��,Q�WKLV�UHVHDUFK��ZH�IRFXV�PRUH�RQ�WKH�KXPDQ�PRELOLW\�LQ�FLWLHV�RI�&KLQD��
�
'\QDPLF� VSDWLDO� VWUXFWXUH� RI� KXPDQ� PRELOLW\� LV� DOZD\V� DQ� LPSRUWDQW� WRSLF� LQ� WKH� ILHOG� RI�
3RSXODWLRQ� *HRJUDSK\�� 0DQ\� VFKRODUV� KDYH� YLVXDOL]HG� VSDWLDO� DQG� WHPSRUDO� SDWWHUQV� RI�
KXPDQ�PRELOLW\� EDVHG� RQ� WUDGLWLRQDO� GDWD� VXFK� DV� VXUYH\� DQG� FHQVXV� �4LQ� � HW� DO��� �������
6RPH� KDYH� VWLPXODWHG� G\QDPLF� VSDWLDO� GLVWULEXWLRQ� RI� SRSXODWLRQ� �:DQJ� HW� DO��� ������� DQG�
DQDO\]HG� WKH� LQWHUQDO� PHFKDQLVP� RI� SRSXODWLRQ� PRELOLW\� DQG� LQGXVWU\�� ODQG� XVH� DQG� RWKHU�
UHODWHG� HOHPHQWV� �<DQJ� HW� DO��� ������ 5DR� HW� DO��� ������� +RZHYHU�� GXH� WR� WKH� VSDWLDO� DQG�
WHPSRUDO� OLPLWDWLRQ�RI� FRQYHQWLRQDO�GDWD�� IRU�H[DPSOH�� WKHUH�DUH�PLVVLQJ�GDWD�RQ� WHPSRUDU\�
SRSXODWLRQ� ZKR� VWD\� OHVV� WKDQ� KDOI� D� \HDU� DV� ZHOO� DV� WKH� GDWD� RI� VKRUW�WHUP� SRSXODWLRQ�
FKDQJHV��%HVLGHV�� WKH� UHVHDUFK� VFDOH�RI� SUHYLRXV� VWXG\�DUH�PDLQO\�DW� UHJLRQDO� OHYHO� �%LDQ��
HWF��� ������� LQWHUSURYLQFLDO� OHYHO� �/L� HW� DO��� ������ RU� FLW\� DQG� FRXQW\� OHYHO� �:DQJ� /X� HW� DO���
������� DQG� WKH� GDWD� XWLOL]HG� DUH� PRVWO\� LQ� \HDUV� �3DQ� HW� DO��� ������� )HZ� UHVHDUFK� DUH�
FRQGXFWHG�LQ�VPDOOHU�VFDOH�DQG�IRFXV�RQ�WKH�FKDQJHV�RYHU�VHYHUDO�\HDUV��,Q�DGGLWLRQ��D�VPDOO�
QXPEHU� RI� VWXGLHV� PDLQO\� XVH� GDWD� VXFK� DV� FHQVXV� �)ROH\� '/�� ������� SRSXODWLRQ� IORZ�
REVHUYDWLRQDO�VWDWLVWLFV��)ROH\�'/���������2'�PDWUL[��$NNHUPDQ�$���������WUDYHO�VXUYH\�GDWD�
�5RGGLV�60�HW�DO���������DQG�KLJK�UHVROXWLRQ�UHPRWH�VHQVLQJ�GDWD��6OHHWHU�5�HW�DO���������WR�
YLVXDOL]H��HVWLPDWH�DQG�SUHGLFW�WKH�VSDWLDO�GLVWULEXWLRQ�RI�KXPDQ�PRELOLW\��0DR�HW�DO���������4L��
������.DYDQDXJK�3���������,Q�EULHI��IHZ�VWXGLHV�DUH�DEOH�WR�DQDO\]H�G\QDPLF�VSDWLDO�VWUXFWXUH�
RI� KXPDQ� PRELOLW\� WKURXJK� DJJORPHUDWLQJ� LQGLYLGXDOV
� DFWLYLWLHV�� WKXV�� IXUWKHU� UHVHDUFK� DUH�
QHHGHG��HVSHFLDOO\�ZLWK�WKH�DGYHQW�RI�ELJ�GDWD��
�
2.2 Human mobility with cell phone data 
,Q�UHFHQW�\HDUV��ZLWK�WKH�LQFUHDVLQJ�DYDLODELOLW\�RI�ELJ�GDWD��FHOO�SKRQH�GDWD�LV�ZLGHO\�XVHG�LQ�
WKH�KXPDQ�EHKDYLRU�DQG�XUEDQ�VSDWLDO� VWXGLHV��7KH� UHOLDELOLW\�RI� FHOO�SKRQH�GDWD�RQ�KXPDQ�
PRELOLW\�UHVHDUFK�KDV�DOVR�EHHQ�YHULILHG�E\�PDQ\�VFKRODUV���
�
,Q�WHUPV�RI�LGHQWLI\LQJ�EHKDYLRUDO�DFWLYLWLHV��$KDV�HW�DO���������XVHG�RQH�\HDU�FHOO�SKRQH�GDWD�
RI� (VWRQLD� WR� FRQVWUXFW� D� VWRS� SRLQW� UHFRJQLWLRQ� PRGHO� VR� WKDW� WR� LGHQWLI\� LQGLYLGXDOV
� VWRS�
SRLQWV� �LQFOXGLQJ� UHVLGHQFH�� ZRUN� SODFH�� RWKHU� SODFHV�� HWF���� DIWHU� ZKLFK� WKH� SRSXODWLRQ�
UHJLVWUDWLRQ�GDWD�ZHUH�XWLOL]HG�IRU�FRPSDULVRQ�DQG�YHULILFDWLRQ��%DVHG�RQ�FRPPXQLFDWLRQ�GDWD�
IURP���������SHRSOH� LQ�3RUWXJDO��&ViML� HW� DO�� ������� VLPSOLILHG�GDWD� WKURXJK�FOXVWHULQJ�DQG�
SULQFLSDO�FRPSRQHQW�DQDO\VLV��+H�LGHQWLILHG�WKHLU�UHVLGHQFHV�DQG�ZRUNSODFHV��DQG�FRPSDUHG�
WKHP�ZLWK�FHQVXV�GDWD��:LGKDOP��������H[SORUHG�FHOO�SKRQH�GDWD�DQG�FDOO�GHWDLO��&'5��GDWD�
LQ� 9LHQQD�� $XVWULD� DQG� %RVWRQ�� &RQVLGHULQJ� ORZ� DFFXUDF\� RI� FHOO� SKRQH� GDWD�� :LGKDOP�
FRQVWUXFWHG� 0DUNRY� QHWZRUN� PRGHO� DQG� SURSRVH� D� PHWKRG� IRU� LGHQWLI\LQJ� WKH� EHKDYLRU�
SDWWHUQV�RI�UHVLGHQWV��
�
:KHQ�LW�FRPHV�WR�WKH�GHVFULSWLRQ�RI�EHKDYLRUDO�SDWWHUQV��3KLWKDNNLWQXNRRQ��������YLVXDOL]HG�
DQG�DQDO\]HG�QHDUO\�RQH�PLOOLRQ�FHOO�SKRQH�GDWD�RI�XVHUV�LQ�%RVWRQ�FHQWUDO�UHJLRQ��+H�IRXQG�
WKDW�SHRSOH�IURP�VDPH�ZRUNSODFH�KDYH�VWURQJ�FRUUHODWLRQV�LQ�WKHLU�GDLO\�DFWLYLWLHV��$KDV��������
GHILQHG�IRXU�LQGLFDWRUV��³PLGQLJKW´��³PRUQLQJ�VWDUW�WLPH´��³QRRQ´�DQG�³GD\�OHQJWK´�EDVHG�RQ�WKH�
FDOO� GHWDLOV� �&'5�� GDWD� RI� WKUHH� FLWLHV� ��� +DUELQ�� 3DULV� DQG� 7DOOLQQ�� %\� FRPSDULQJ� WKRVH�
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LQGLFDWRUV�ZLWKLQ�DQG�DPRQJ�FLWLHV�� KH� UHYHDOHG� WKH�GLIIHUHQFHV� LQ� WKH� VSDWLDO� DQG� WHPSRUDO�
EHKDYLRUV�RI�UHVLGHQWV� LQ�GLIIHUHQW�FLWLHV�DQG� LQ�WKH�FHQWUDO�DQG�VXEXUEDQ�DUHDV�ZLWKLQ�FLWLHV��
<XDQ��������XVHG�FHOO�SKRQH�GDWD�RI�+DUELQ�WR�VWXG\� WKH�FRUUHODWLRQV�DPRQJ�PRELOH�SKRQH�
XVDJH�DQG� UDGLXV��HFFHQWULFLW\�DQG�HQWURS\��7KH� UHVXOWV�SURYHG�WKDW�FKDUDFWHULVWLFV�VXFK�DV�
DJH��JHQGHU��VRFLDO�WLPH�DQG�EXLOW�XS�HQYLURQPHQW�KDG�LPSDFW�RQ�WKH�XVDJH�RI�PRELOH�SKRQH�
DQG�UHVLGHQWV
�DFWLYLWLHV��5DQ��������LGHQWLILHG�XVHU
V�WUDYHO�WUDMHFWRU\�WKURXJK�FDOO�GHWDLO��&'5��
GDWD�� DQG� DQDO\]HG� WKH� GLVWULEXWLRQ� RI� UHVLGHQW� SRSXODWLRQ� DQG� HPSOR\PHQW� SRSXODWLRQ��
FRPPXWLQJ� SDWWHUQ�� 2'� PDWUL[�� FRPPXWLQJ� SDWWHUQ� LQ� VSHFLILF� UHJLRQDO� DQG� FRPPXWLQJ�
FKDUDFWHULVWLFV�RI�IORDWLQJ�SRSXODWLRQ��
�
$W� WKH� VDPH� WLPH�� UHFHQWO\�� VRPH� UHVHDUFK� WRSLFV� KDYH� JUDGXDOO\� VKLIWHG� IURP� WKH�
LGHQWLILFDWLRQ�DQG�GHVFULSWLRQ�RI�EHKDYLRU�WR�WKH�VLPXODWLRQ�RI�KXPDQ�PRELOLW\��&��6RQJ��������
H[SORUHG�WKH�SRVVLELOLW\�DQG�OLPLWDWLRQV�RI�FHOO�SKRQH�GDWD�IRU�SUHGLFWLQJ�KXPDQ�PRELOLW\��,W� LV�
FRQVLGHUHG� WKDW� LUUHJXODU� KXPDQ� PRELOLW\� �H[FHSW� IRU� FRPPXWLQJ� DQG� OHLVXUH� WUDYHO�� LV�
LQKHUHQWO\�XQSUHGLFWDEOH��,Q�WKH�VDPH�\HDU��&��6RQJ��������XVHG�FHOO�SKRQH�GDWD�WR�FRQVWUXFW�
D�UDQGRP�ZDON��&75:��PRGHO�VR�WKDW�WR�TXDQWLWDWLYHO\�VWLPXODWH�KXPDQ�PRELOLW\��-RKQ�'R\OH�
�������YLVXDOL]HG�SRSXODWLRQ�PRYHPHQWV�DFURVV�,UHODQG�ZLWK�FDOO�GHWDLOV��&'5��GDWD��E\�XVLQJ�
0DUNRY� FKDLQ�PRGHO� WR� UDQN� SRSXODWLRQ� KRWVSRWV�� -RKQ� IRXQG� WKDW� WKH� UHVXOWV� DUH� VWURQJO\�
FRUUHODWHG�ZLWK�FHQVXV�GDWD��7LOO�QRZ��UHVHDUFK�RQ�WKH�VLPXODWLRQ�RI�KXPDQ�PRELOLW\�DUH�VWLOO�LQ�
WKHLU�LQIDQF\��
�
([LVWLQJ�UHVHDUFK�KDYH�SURYHG�WKH�IHDVLELOLW\�WKDW�FHOO�SKRQH�GDWD�FDQ�EH�XVHG�WR�LGHQWLI\�GDLO\�
DFWLYLWLHV��VXFK�DV�FRPPXWLQJ�OHLVXUH�WUDYHO��WHPSRUDO�DQG�VSDWLDO�SDWWHUQV��HWF��6RPH�VWXGLHV�
KDYH� IXUWKHU� H[SORUHG� WKH� SRVVLELOLW\� RI� VLPXODWLQJ� KXPDQ� PRELOLW\� ZLWK� FHOO� SKRQH� GDWD��
+RZHYHU��RQ�WKH�RWKHU�KDQG��PRVW�RI�UHVHDUFK�IRFXV�PRUH�RQ�WKH�GHVFULSWLRQ�RU�UHVWRUDWLRQ�RI�
WUDYHO�DFWLYLWLHV��ZKLOH�WKH�H[SODQDWLRQ�RI� LQIOXHQFLQJ�IDFWRUV� LV� LQVXIILFLHQW� LQ�WKHVH�UHVHDUFK��
DV�ZHOO�DV�SUDFWLFDO�JXLGDQFH�RQ�VSDWLDO�SROLF\��ZKLFK�ZLOO�EH�WKH�IRFXV�RI�WKLV�UHVHDUFK��
�
2.3 Measuring human mobility 
0HDVXULQJ� KXPDQ�PRELOLW\� XVXDOO\� LQFOXGHV� GHVFULSWLRQ� DQG� HYDOXDWLRQ� RI� VSDWLDO� VWUXFWXUH��
([LVWLQJ� UHVHDUFK� DUH� PDLQO\� IURP� WKH� SHUVSHFWLYH� RI� VSDWLDO�WHPSRUDO� GLVWULEXWLRQ� DQG�
G\QDPLF�VSDFH�RI�IORZV��7KH�VSDWLDO�WHPSRUDO�GLVWULEXWLRQ�RI�KXPDQ�PRELOLW\�PDLQO\�UHIHUV�WR�
WKH� FLW\
V� SRSXODWLRQ� GHQVLW\� GLVWULEXWLRQ� RI� GLIIHUHQW� SHULRGV��$NNHUPDQ�$� ������� HYDOXDWHG�
WKH� GHQVHO\� SRSXODWHG� DUHDV� RI� 6DVNDWRRQ� LQ� &DQDGD� EDVHG� RQ� WKH� PDWUL[� RI� UHVLGHQWV
�
UHVLGHQFHV� DQG� ZRUNSODFHV�� 4L� ������� &RQVWUXFWHG� D� ³SRSXODWLRQ�GD\� DQG� QLJKW�ODQG� XVH´�
PRGHO� EDVHG� RQ� WKH� XQGHUVWDQGLQJ� RI� FLWLHV� RI� GLIIHUHQW� VSDWLDO�WHPSRUDO� EHKDYLRU�
FKDUDFWHULVWLFV��+H�WKHQ�XVHG�JULG�DV�WKH�XQLW�WR�HVWLPDWH�%HLMLQJ
V�GD\�DQG�QLJKW�SRSXODWLRQ�
DQG�DQDO\]HG�LWV�VSDWLDO�GLVWULEXWLRQ�FKDUDFWHULVWLFV��:LWK�FHOO�SKRQH�GDWD�RI�2UHJRQ��6OHHWHU�
5� ������� VWLPXODWHG� WKH� SRSXODWLRQ� GHQVLW\� RI� FRDVWDO� FRPPXQLWLHV�� EDVHG� RQ�ZKLFK� WKHVH�
FRPPXQLW\�VSDFH�ZHUH�HYDOXDWHG��=KRQJ�DQG�:DQJ��������XVHG�FHOO�SKRQH�GDWD�WR�EXLOG�D�
G\QDPLF� �SRSXODWLRQ�WLPH�EHKDYLRU�� DQDO\VLV� IUDPHZRUN� DQG� WKHQ� H[SORUHG� WKH� G\QDPLF�
VSDWLDO�VWUXFWXUH�RI�SRSXODWLRQ�DQG�DFWLYLWLHV�LQ�6KDQJKDL��
�
:KLOH� WKH�SHUVSHFWLYH�RI�G\QDPLF�VSDFH�RI�IORZV�IRFXVHV�RQ�SRSXODWLRQ�2'�IORZ�DQG�XUEDQ�
VSDWLDO�QHWZRUN�VWUXFWXUH��&DVWHOOV�0� 
V� ������� UHVHDUFK�GLG�QRW� IROORZ� WKH�SUR[LPLW\� WKHRU\��
ZKLFK� JUHDWO\� SURPRWHV� WKH� VWXG\� RI� G\QDPLF� XUEDQ� VSDWLDO� QHWZRUN�� 6KHQ� DQG�*X� �������
GHILQHG�VSDFH�RI�IORZV�EDVHG�RQ�WKH�DQDO\VLV�RI�WKH�IORZLQJ�VRFLHW\��7KH�FRQFHSW�RI�VSDFH�RI�
IORZV�FRQVLVWV�RI�WKUHH�VSDWLDO�HOHPHQWV��QRGHV��OLQHV�DQG�VXUIDFHV��&KHQJ�DQG�=KDQJ��������
XVHG� VSDWLDO� GDWD� IURP� EUDQFKHV� RI� WKH� <DQJW]H� 5LYHU� 'HOWD� WR� DQDO\]H� WKH� VSDWLDO�
RUJDQL]DWLRQ� FKDUDFWHULVWLFV� RI� XUEDQ� DJJORPHUDWLRQ� DQG� TXDQWLILHG� LWV� HYROXWLRQ� WUHQG��
LQGLFDWRUV� WKDW� WKH\�XVHG� LQFOXGHV�FHQWUDOLW\�� LQIORZ�DQG�RXWIORZ� UDWLR��HWF��;L�DQG�4L� �������
FRQVWUXFWHG� WKH� UHVLGHQWLDO�PRELOLW\� LQGH[� V\VWHP�� ZKLFK� FRYHUV� IRXU� DVSHFWV�� KXPDQ� IORZ��
FDUJR�IORZ��LQIRUPDWLRQ�IORZ�DQG�DFWLYLW\�IORZ��7KH\�HPSOR\HG�HQWURS\�WR�PHDVXUH�WKH�PRELOLW\�
RI�UHVLGHQWV��
�
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$OO�LQ�DOO��WKUHH�FRQFOXVLRQV�FDQ�EH�GUDZQ�WKURXJK�OLWHUDWXUH�UHYLHZ��)LUVWO\��EDVHG�RQ�UHVHDUFK�
ZLWK� FRQYHQWLRQDO� VXUYH\� DQG� FHQVXV� GDWD�� WKH� LQWULQVLF� PHFKDQLVP� DQG� VSDWLDO� FRXSOLQJ�
UHODWLRQVKLS� RI� SRSXODWLRQ� IORZ� KDV� DOUHDG\� EHHQ� GHHSO\� VWXGLHG�� EXW� LW� LV� QHFHVVDU\� WR�
LQWHJUDWH� ELJ� GDWD� DQG� IRFXV� PRUH� RQ� VPDOOHU� UHVHDUFK� VFRSH�� 6HFRQGO\�� H[LVWLQJ� VWXGLHV�
KDYH�SURYHG�WKDW�FHOO�SKRQH�GDWD�FRXOG�VXSSRUW� WKH� LGHQWLILFDWLRQ�RI�KXPDQ�PRELOLW\��EXW� IRU�
IXUWKHU� DQDO\VLV� ��PRVW� VWXGLHV� DUH� VWLOO�ZRUNLQJ�RQ� WKH� GHVFULSWLRQ� RI� WKH� UHVXOWV��ZKLOH� WKH�
LPSDFW�IDFWRUV�DQG�DSSOLFDWLRQ�QHHG�WR�EH�IXUWKHU�GHHSHQHG��7KLUGO\��WKH�PHDVXULQJ�RI�KXPDQ�
PRELOLW\� KDV� WZR� SHUVSHFWLYHV�� VSDWLDO�WHPSRUDO� GLVWULEXWLRQ� DQG� G\QDPLF� VSDFH� RI� IORZV��
7KHVH�WZR�SHUVSHFWLYHV�FDQ�EH�FRQVLGHUHG�WRJHWKHU�ZLWK�WKH�VXSSRUW�RI�ELJ�GDWD��7KHUHIRUH��
WKLV� UHVHDUFK�ZLOO� DQDO\]H� WKH� VSDFH� RI� IORZV� EDVHG� RQ� KXPDQ�PRELOLW\� FROOHFWHG� IURP� FHOO�
SKRQH�GDWD��ZKLFK�FRXOG�SURYLGH�VRPH�QHZ�SHUVSHFWLYHV���
�
3. Methodology  
3.1 Data preprocessing 
)LUVW��ZH�DGGUHVV�WKH�VWDWLRQ�GULIW�RI�FHOO�SKRQH�ORFDWLRQ�GDWD�WR�REWDLQ�WKH�FRUUHFW�ORFDWLRQ�IRU�
HDFK�XVHU��6WDWLRQ�GULIW�KDV�D�VSHFLILF�FKDUDFWHULVWLF�ZKHUHE\�D�SHUVRQDO�PRYHPHQW�WUDMHFWRU\�
GULIWV��LQ�D�VKRUW�SHULRG�RI�WLPH��IURP�RQH�SODFH�WR�DQRWKHU�SODFH�WKDW�LV�DOPRVW�LPSRVVLEOH�WR�
UHDFK� LQ� WKDW� WLPH� LQWHUYDO��:KHQ� WKH�VSHHG�RI�D�XVHU� LV� IDVWHU� WKDQ����P�V��ZH� WUHDW�VXFK�
SRLQW�DV�D�VWDWLRQ�GULIW��0RUHRYHU��LI�WKH�ODF�FHOO�,'�RI�VHYHUDO�SRLQWV�QH[W�WR�HDFK�RWKHU�LV�WKH�
VDPH��ZH�PHUJH�WKHVH�SRLQWV�DQG�XVH�WKH�ODWHVW�WLPHVWDPS���
�
1H[W�ZH�FKDQJH�SUHSURFHVVHG�GDWD�LQWR�WUDYHO�FKDLQ�GDWD�ZKLFK�LQFOXGHV�LQIRUPDWLRQ�OLNH�WKH�
ORFDWLRQ�ORQJLWXGH� DQG� ODWLWXGH�� DQG� WLPHVWDPS� RI� HYHU\� RULJLQ�2� SRLQWV�� DQG� GHVWLQDWLRQ�'�
SRLQWV��LQ�D�XVHU¶V�WUDYHO�WUDMHFWRU\��:H�XVH�D�GLVWDQFH�WKUHVKROG�WR�MXGJH�ZKHWKHU�XVHUV�OHDYH�
WKHLU�2�SRLQWV��&RQVLGHULQJ�WKH�GLVWDQFH�EHWZHHQ�WZR�ODF�FHOOV�JURZV�ORQJHU�IURP�FLW\�FHQWHU�
WR� VXEDUHDV�� RXU� GLVWDQFH� WKUHVKROG� VKRXOG� FKDQJH� DFFRUGLQJO\� LQ� RUGHU� WR� PD[LPL]H� WKH�
LGHQWLILFDWLRQ� RI� WUDYHO� � WUDMHFWRU\�� )LJXUH� �� VKRZV� WKH� FDOFXODWLRQ� RI� GLVWDQFH� WKUHVKROG�� ���
GLYLGH���VHFWRUV�ZLWK� WKH�EDVH� ODF�FHOO�DV�WKH�FHQWHU��HDFK����GHJUHHV�����FDOFXODWLRQ� OLQHDU�
GLVWDQFH� IURP� WKH� QHDUHVW� ODF� FHOO� LQ� HDFK� VHFWRU�� DQG� JHW� �� GLVWDQFHV�� ��� FKRRVH� WKH�
PD[LPXP�YDOXH�LQ�WKHVH���GLVWDQFHV�DV�GLVWDQFH�WKUHVKROG��:H�XVH�D�WLPH�WKUHVKROG�ZKLFK�LV�
���PLQXWHV�GXUDWLRQ�RI�WZR�QHDUHVW�WLPHVWDPS�VKRXOG�EH�ORQJHU�WKDQ���PLQ��WR�MXGJH�ZKHWKHU�
XVHUV� DUULYH� WKHLU� '� SRLQWV� LQVWHDG� RI� MXVW� SDVVLQJ� E\�� 7DEOH� �� VKRZV� WKH� ILQDO� SURFHVVHG�
WUDYHO�FKDLQ�GDWD�ZKLFK�LQFOXGHV����GD\V¶� WUDYHO�WUDLQ� LQIRUPDWLRQ�RI�������PLOOLRQ�XVHUV��WKLV�
WDEOH�LV�SUHSDUHG�IRU�IXUWKHU�DQDO\VLV��

 
Figure 1: Calculation of Distance Threshold 

�
User ID O_lng O_lat O_timestamp D_lng D_lat D_timestamp 
������ ��������� �������� ���������������� ��������� �������� ����������������
������ ��������� �������� ���������������� ��������� �������� ����������������
������ ��������� �������� ���������������� ��������� �������� ����������������
������ ��������� �������� ���������������� ��������� �������� ����������������
������ ��������� �������� ���������������� ��������� �������� ����������������
������ ��������� �������� ���������������� ��������� �������� ����������������
««� ««� ««� ««� ««� ««� ««�
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Table 1: Travel-chain Data 

Figure 2: Travel-chain OD visualization 

3.2 Description of collective human mobility 
:H�GHVFULEH�FROOHFWLYH�KXPDQ�PRELOLW\� IURP� IRXU�GLPHQVLRQV�� WKH\�DUH� UHVSHFWLYHO\�PRELOLW\�
VWUHQJWK�� PRELOLW\� VWUXFWXUH�� LQIOXHQWLDO� UDQJH�� DQG� WHPSRUDO� YDULDWLRQ�� )LJXUH� �� VKRZV� WKH�
LQGLFDWRU�V\VWHP�RI�FROOHFWLYH�KXPDQ�PRELOLW\��

Figure 3: Indicator System 
0RELOLW\� VWUHQJWK� VKRZV� WKH� YLJRU� RI� KXPDQ� DFWLYLWLHV� LQ� FHUWDLQ� DUHD�� LQFOXGLQJ� FURZG� IOX[�
YROXPH��:H�DJJUHJDWH�'�SRLQWV�LQWR������FHQVXV�XQLWV�DQG�FDOFXODWH�WKHLU�GHQVLW\��VR�FURZG�
IOX[�YROXPH�UHIOHFWV�KRZ�PDQ\�SHRSOH�SHU�NP��FKRRVH�D�FHUWDLQ�FHQVXV�XQLW�DV�D�GHVWLQDWLRQ�
HYHU\�GD\��6LQFH�FURZG�IOX[�YROXPH�LV�VWURQJO\�LQIOXHQFHG�E\�SRSXODWLRQ�GHQVLW\��ZH�GLYLGH�LW�
ZLWK�EDVLF�SRSXODWLRQ�RI�HDFK�FHQVXV�XQLW�VWD\�PRUH�WKDQ���KRXUV�KHUH�IURP������WR�������DQG�
JHW�FURZG�IOX[�UDWH�ZKLFK�UHIOHFWV�KRZ�PDQ\�WLPHV�LV�HYHU\�GD\�YLVLWLQJ�SRSXODWLRQ�ODUJHU�WKDQ�
EDVLF�SRSXODWLRQ�KHUH��

0RELOLW\� VWUXFWXUH� VKRZV� WKH�PDLQ� JURXS� RI� SHRSOH� YLVLWLQJ� FHUWDLQ� DUHD��:H� GLYLGH� YLVLWLQJ�
SRSXODWLRQ�RI�HDFK�FHQVXV�XQLW�LQWR�WKUHH�SDUWV��,I�D�XVHU�KDYH�2�'�SRLQWV�ZKLFK�DUH�QR�PRUH�
WKDQ���GD\V�LQ�WZR�ZHHN��KH�VKH�ZLOO�EH�LGHQWLILHG�DV�H[WHUQDO�SRSXODWLRQ�VLQFH�KH�VKH�PD\EH�
D�WRXULVW�RU�FRPH�6KDQJKDL�IRU�EXVLQHVV��,I�D�XVHU�FKRRVH�D�FHQVXV�XQLW�DV�D�GHVWLQDWLRQ�RQO\�
RQFH�LQ�WZR�ZHHNV��KH�VKH�ZLOO�EH�LGHQWLILHG�DV�UDQGRP�SRSXODWLRQ�VLQFH�KH�VKH�ZRQ¶W�FRPH
KHUH�DJDLQ�LQ�D�UHODWLYH�ORQJ�SHULRG�RI�WLPH��,I�D�XVHU�FKRRVH�D�FHQVXV�XQLW�DV�D�GHVWLQDWLRQ�
PRUH�WKDQ���WLPHV�LQ�WZR�ZHHNV��KH�VKH�ZLOO�EH� LGHQWLILHG�DV�VWDEOH�SRSXODWLRQ�VLQFH�KH�VKH�
KDV�D�VWURQJ�UHODWLRQVKLS�ZLWK�WKLV�SODFH��
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,QIOXHQWLDO� UDQJH� VKRZV� KRZ� ODUJH� WKH� LQIOXHQWLDO� UDQJH� RI� FHUWDLQ� DUHD� LV�� :H� FDOFXODWH�
DYHUDJH�WUDYHO�GLVWDQFH�RI�SHRSOH�YLVLWLQJ�HDFK�FHQVXV�XQLW��WKH�ORQJHU�WUDYHO�GLVWDQFH�PHDQV�
WKH�FHQVXV�XQLW�FDQ�DWWUDFW�YLVLWRUV�IURP�D�ODUJHU�UDQJH�RI�DUHD��&RYHUDJH�UDWH�SUHVHQWV�WKH�
SHUFHQWDJH�RI�DUHD�D�FHUWDLQ�FHQVXV�KDV�UHODWLRQVKLS�ZLWK�PRUH�WKDQ����QXPEHU�RI�2'�OLQNV���
3ULPDU\� LQGH[� LV� LQWURGXFHG� WR� MXGJH� ZKHWKHU� WUDYHO� IURP� D� FHQVXV� XQLW� KDYH� D� GLUHFWLRQ�
RULHQWHG�FRQQHFWLRQ�ZLWK�RWKHUV��
�
7HPSRUDO�VKRZV�WKH�FKDQJH�RI�PRELOLW\�VWUHQJWK�DFFRUGLQJ�WR�WKH�WLPH��:H�FDOFXODWH�DYHUDJH�
FURZG� IOX[�YROXPH�SHU�KRXU� IURP������ WR�������DV�GD\�YROXPH�DQG�IURP�������WR�������DV�
QLJKW� YROXPH�� WKHQ� GD\�QLJKW� UDWLR� HTXDOV� GD\� YROXPH� GLYLGHG� E\� QLJKW� YROXPH�� $OVR�� ZH�
FDOFXODWH� DYHUDJH� FURZG� IOX[� YROXPH� LQ� ZRUNGD\V� DQG� ZHHNHQGV�� WKHQ� ZRUNGD\�ZHHNHQG�
UDWLR�HTXDOV�ZRUNGD\V�YROXPH�GLYLGHG�E\�ZHHNHQGV�YROXPH��
�
4. Results 
4.1 Mobility strength and structure 
+LJK�PRELOLW\�DUHD�LQ�6KDQJKDL�FDQ�EH�GLYLGHG�LQWR�IRXU�JUDGHV�DFFRUGLQJ�WR�WKHLU�FURZG�IOX[�
YROXPH��)LJXUH���OHIW��� WKH� ILUVW�JUDGH�HQMR\V�D�YLVLWLQJ�SRSXODWLRQ� ODUJHU� WKDQ����� WKRXVDQG�
SHUVRQ�SHU�NP��VXFK�DV�WKH�3HRSOH¶V�6TXDUH��-LQJDQ�7HPSOH�HW�DO���WKH�VHFRQG�JUDGH�KDV�D�
YLVLWLQJ�SRSXODWLRQ�EHWZHHQ����WR�����WKRXVDQG�SHU�NP��VXFK�DV�VXE�FHQWHUV� OLNH���'DQLQJ���
:XMLDRFKDQJ��WKH�WKLUG�JUDGH�KDV�D�YLVLWLQJ�SRSXODWLRQ�RI����WR����WKRXVDQG�SHUVRQ�VXFK�DV�
VRPH�FRPPXQLW\�FHQWHUV��DQG�WKH�IRXUWK�JUDGH�DUH�VHYHUDO�QHZ�WRZQV�OLNH�6RQJMLDQJ��-LDGLQJ�
HW�DO���7KH�GLVWULEXWLRQ�RI�EDVLF�SRSXODWLRQ�VWD\�PRUH�WKDQ���KRXUV�LQ�D�FHUWDLQ�FHQVXV�XQLWV�DW�
�����������LV�VLPLODU�WR�WKH�GLVWULEXWLRQ�RI�UHVLGHQW�SRSXODWLRQ�IURP�WKH��WK�1DWLRQDO�3RSXODWLRQ�
&HQVXV��ZLWK�3HDUVRQ�&RUUHODWLRQ�&RHIILFLHQW�UHDFKLQJ�������)LJXUH���PLGGOH���(PSOR\PHQW�
FHQWHU�/XMLD]XL�KDV� WKH� ODUJHVW�FURZG�IOX[�UDWLR�RI�QHDUO\������� LQGLFDWLQJ�WKDW� WKH�QXPEHU�RI�
YLVLWLQJ� SRSXODWLRQ� LQ� /XMLD]XL� LV� ��� WLPHV� WKDW� RI� WKH� EDVLF� SRSXODWLRQ�� 3XGRQJ� DLUSRUW��
+RQJTLDR�WUDQVSRUWDWLRQ�KXE�DQG�DUHD�DORQJ�OLQH���LQVLGH�WKH�LQQHU�ULQJ�URDG�DUH�REYLRXV�KLJK�
YDOXH�DUHDV�DQG�FURZG�IOX[�UDWLR�LQ�&KRQJPLQJ�DQG�WKH�VRXWKHDVW�RI�6KDQJKDL�LV�ORZ�)LJXUH�
��ULJKW���

 
Figure 4: Crowd Flux Volume, Basic Population, and Crowd Flux Ratio  

&RPELQH�FURZG�IOX[�YROXPH�DQG�UDWLR�ZH�FDQ�JHW�FRPSUHKHQVLYH�PRELOLW\�VWUHQJWK�RI� WKHVH�
FHQVXV�XQLWV�LQ�6KDQJKDL�)LJXUH�����7KH�DUHDV�ZLWK�KLJKHVW�PRELOLW\�VWUHQJWK�LQ�6KDQJKDL�DUH�
LQ�WXUQ��FLW\�FHQWHU�!�VXE�FHQWHU��KLJK�YROXPH���DQG�WUDQVSRUWDWLRQ�KXE��KLJK�UDWLR��!�UHJLRQDO�
FHQWHU�!�QHZ�WRZQ��6RQJMLDQJ�KDV�KLJKHU�PRELOLW\�WKDQ�RWKHU�QHZ�WRZQV��IROORZHG�E\�-LDGLQJ��
%DRVKDQ��DQG�-LQVKDQ��ZKLOH�1DQKXL�QHZ�WRZQ�KDV�D�ORZ�PRELOLW\��
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Figure 5: Comprehensive Mobility Strength 
+RQJTLDR� WUDQVSRUWDWLRQ� KXE� KDV� WKH� KLJKHVW� H[WHUQDO� SURSRUWLRQ�� ���� RI� WKH� YLVLWLQJ�
SRSXODWLRQ� LV� H[WHUQDO� SRSXODWLRQ�� H[WHUQDO� SURSRUWLRQ� RI� WUDQVSRUWDWLRQ� KXEV� LV� REYLRXVO\�
ODUJHU��DQG�WKH�VHFRQG�LV�WKH�PDLQ�HPSOR\PHQW�FHQWHU�)LJXUH���OHIW���7KH�UDQGRP�SURSRUWLRQ�
FLW\� FHQWHU�� HPSOR\PHQW� FHQWHU� DQG� WUDQVSRUWDWLRQ� KXE� DUH� UHODWLYHO\� KLJK�� IRU� H[DPSOH�
UDQGRP� SURSRUWLRQ� RI� WKH� 3HRSOH
V� 6TXDUH�� /XMLD]XL� DQG� +RQJTLDR� KXEV� DUH� DOO� RYHU�
����)LJXUH� ��PLGGOH��� 5HVLGHQWLDO� DUHDV� DQG� RXWHU� VXEXUEV� ZLWK� VPDOO� YLVLWLQJ� SRSXODWLRQ�
KDYH� UHODWLYHO\� KLJK� VWDEOH� SURSRUWLRQ�� )RU� H[DPSOH�� 1DQKXL� QHZ� WRZQ� KDV� H[WUHPHO\� KLJK�
VWDEOH�SURSRUWLRQ�RI�����)LJXUH���ULJKW���

Figure 6: External, Radom and Stable Proportion 
$FFRUGLQJ�WR�WKH�SURSRUWLRQ�RI�WKH�WKUHH�JURXSV�RI�SHRSOH�������FHQVXV�XQLWV�FDQ�EH�GLYLGHG�
LQWR� UDQGRP� RULHQWHG� W\SH�� VWDEOH� RULHQWHG� DQG� EDVLF� RULHQWHG� WKUHH� W\SHV�VLQFH� DYHUDJH�
H[WHUQDO�SURSRUWLRQ�LQ�6KDQJKDL�LV�ORZ�FRPSDUHG�ZLWK�RWKHU�LQGH[��ZH�SXW�H[WHUQDO�SRSXODWLRQ�
LQWR�UDQGRP�SRSXODWLRQ���7KH�)LJXUH���VKRZV�WKH�GLVWULEXWLRQ�RI�WKHVH�WKUHH�W\SHV��,W�FDQ�EH�
VHHQ�WKDW�WKHUH�LV�DOPRVW�QR�EDVLF�GRPLQDQW�LQ�KLJK�PRELOLW\�DUHDV��VR�IRU�WKHVH�KLJK�PRELOLW\�
UHJLRQV�YLVLWLQJ��SRSXODWLRQ�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�DV�ZHOO�DV�UHVLGHQW�SRSXODWLRQ��

Figure 7: Comprehensive mobility structure 
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4.2 Influential area and temporal variation 
7KH� WUDYHO� GLVWDQFH� RI� WUDQVSRUWDWLRQ� KXE� LV� ORQJHU�� ZLWK� 3XGRQJ� DLUSRUW� UHDFKLQJ� ����NP��
$UHDV� LQVLGH� WKH� LQQHU� ULQJ�URDG�KDYH� UHODWLYHO\�VKRUW� WUDYHO�GLVWDQFH��ZKLOH� WKHUH�DUH�VRPH�
H[FHSWLRQV�VXFK�DV�WKH�SHRSOH¶V�VTXDUH��7LDQWRQJ�URDG��/XMLD]XL��DQG�;XMLDKXL��7KHVH�DUHDV�
FDQ�DWWUDFW�YLVLWRUV� IURP�DQ�DYHUDJH�GLVWDQFH�RI��������NP�)LJXUH���OHIW���:KHQ� LW� FRPHV� WR�
WKH�FRYHUDJH�UDWH��DUHDV�DORQJ�/LQH���������IRUP�D��FURVV�KLJK�YDOXH�DUHD���/XMLDEDQJ�5RDG�
KDV�WKH�KLJKHVW�FRYHUDJH�UDWH�UHDFKLQJ��������ZKLFK�PHDQV�LW�FRQQHFWV�D�TXDUWHU�RI�FHQVXV�
XQLWV�LQ�6KDQJKDL�)LJXUH���PLGGOH���1DQKXL�QHZ�WRZQ��3XGRQJ�DLUSRUW�DQG�&KDQJ[LQJ�LVODQG�
KDYH�D�KLJK�SULPDU\� LQGH[��UHDFKLQJ������WKDW� LV�� WKH�FURZG�IOX[�RI�WKH� ODUJHVW�2'�OLQN� LV�����
WLPHV� WKH� VHFRQG� ODUJH� 2'� OLQN�)LJXUH� ��ULJKW��� 3ULPDU\� LQGH[� RI� HPSOR\PHQW� ]RQHV� LV�
UHODWLYHO\�KLJK�� LQGLFDWLQJ� WKDW� WKH�DWWUDFWLYHQHVV�RI�HPSOR\PHQW�KDV�D�FOHDU�GLUHFWLRQ��6LQFH�
SULPDU\�LQGH[�VKRZV�WKH�VSHFLDO�OLQN�EHWZHHQ�WZR�DUHDV��ZH�ZRQ¶W�SXW�LW�LQWR�WKH�FDOFXODWLRQ�RI�
FRPSUHKHQVLYH�LQIOXHQWLDO�UDQJH��

� �  
Figure 8: Travel distance, coverage rate, primary index 

&RPELQH�WUDYHO�GLVWDQFH�DQG�FRYHUDJH�UDWH�ZH�FDQ�GHILQH�ZKHWKHU�WKH�LQIOXHQWLDO�UDQJH�RI�D�
FHUWDLQ� FHQVXV� XQLW� LV� ODUJH� RU� VPDOO��:H� FDQ� VHH� IURP� )LJXUH� �� WKDW� LQIOXHQWLDO� UDQJH� RI�
VXEXUEDQ�DUHDV�DUH� WKH�PRVW�H[WHQVLYH��7KH�SHRSOH¶V�6TXDUH��/XMLD]XL��;XMLDKXL��6KDQJKDL�
5DLOZD\�VWDWLRQ�LQVLGH�WKH�LQQHU�ULQJ�URDG�KDYH�ODUJH�LQIOXHQWLDO�UDQJH��7KH�KLJK�YDOXH�]RQH�LV�
EDQGHG�DQG�KDV�VWURQJ�FRXSOLQJ�ZLWK�PHWUR�OLQHV��LQGLFDWLQJ�WKDW�WKH�PHWUR�VWDWLRQ�FDQ�LQGHHG�
H[SDQG�WKH�LQIOXHQWLDO�UDQJH�RI�DUHDV�QHDUE\��0RUHRYHU��WUDQVSRUWDWLRQ�KXE�DQG�HPSOR\PHQW�
]RQHV�KDYH�D�ODUJHU�UDQJH��ZKLOH�WKH�UHVLGHQWLDO�DUHDV�DQG�FRPPXQLW\�FHQWHUV�KDYH�D�VPDOOHU�
UDQJH��

  
Figure 9: Comprehensive Influential Range 

&DRKHMLQJ�'HYHORSPHQW�=RQH��*XFXQ�3DUN��7RZQ�*RG¶V�7HPSOH��HPSOR\PHQW�FHQWHU��YLHZ�
VSRW�ZLWK�RSHQLQJ�WLPH��DUH�KLJK�LQ�GD\�DQG�QLJKW��UHDFKLQJ�����UHVSHFWLYHO\��GD\�QLJKW�UDWLR�RI�
FLW\�FHQWHU�LV�DERXW������DQG�GD\�QLJKW�UDWLR�RI�UHVLGHQWLDO�DUHDV�LV�DERXW������'D\�QLJKW�VKRZV�
D��KLJK�ORZ�KLJK��GLVWULEXWLRQ�SDWWHUQ�IURP�WKH�FHQWUDO�FLW\�VXEXUE�WR�RXWHU�VXEXUEV�)LJXUH����
OHIW���:RUNGD\�ZHHNHQG�UDWLR�RI�&DRKHMLQJ�ZDV�WKH�KLJKHVW��LWV�YLVLWLQJ�SRSXODWLRQ�LQ�ZRUNGD\V�
LV�����WLPHV�DV�ODUJH�DV�WKDW�RI�ZHHNHQGV��:KLOH�ZRUNGD\�ZHHNHQG�UDWLR�RI�VXE�FHQWHUV�DQG�
YLHZ�VSRWV�LV�ORZHU��VXFK�DV�:XMLDRFKDQJ�DQG�*XFXQ�SDUN�UHDFKLQJ�����)LJXUH����ULJKW���2Q�
ZHHNGD\V��YLVLWLQJ�SRSXODWLRQ�LQ�WKH�FHQWHU�FLW\�LV�VOLJKWO\�KLJKHU�WKDQ�RWKHU�DUHDV��DQG�YLVLWLQJ�
SRSXODWLRQ�LQ�HPSOR\PHQW�]RQHV�DUH�PXFK�KLJKHU�WKDQ�WKRVH�RI�RWKHUV��7KH�FRPSUHKHQVLYH�
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WHPSRUDO�YDULDWLRQ�RI�WKH�FHQWUDO�FLW\�DQG�RXWHU�VXEXUEV�LV�UHODWLYHO\�KLJK��WKDW�LV��WKH�PRELOLW\�
VWUHQJWK�RI�WKHVH�UHJLRQV�YDULHV�JUHDWO\�ZLWK�WLPH�)LJXUH������

�

Figure 10: Day/Night Ratio and Workday/Weekend Ratio 

Figure 11: Comprehensive Temporal Variation 

�
4.3 Spatial structure under view of human mobility 
)LJXUH� ��� VKRZV� KRZ� ZH� H[WUDFW� VSDWLDO� IHDWXUHV� IURP� IRXU� GLPHQVLRQV� RI� LQGLFDWRUV�� 7KH�
VSDWLDO� VWUXFWXUH�XQGHU� YLHZ�RI� � KXPDQ�PRELOLW\� H[WUDFWHG� IURP� IRXU�GLPHQVLRQV�RI� LQGH[� LV�
FRPSRVHG�RI�IRXU�NLQGV�RI�IHDWXUHV��G\QDPLF�VXUIDFH��IURP�FLW\�FHQWHU�WR�VXEDUHD��VKRZV�WKH�
VWUHQJWK� OHYHO� RI� GDLO\� KXPDQ� PRELOLW\�� G\QDPLF� FHQWHU�� LQFOXGLQJ� ILYH� FHQWHU� DQG� HOHYHQ�
VXEFHQWHU��EHFRPHV� WKH�PRVW� LQIOXHQWLDO�DUHDV� LQ� WKH� IORZLQJ�QHWZRUN��G\QDPLF�FOXVWHU��FDQ�
EH�GLYLGHG�LQWR�VL[�JURXSV�DFFRUGLQJ�WR�WKH�VWUXFWXUH��LQIOXHQWLDO�UDQJH��DQG�WHPSRUDO�YDULDWLRQ�
RI�KXPDQ�PRELOLW\��G\QDPLF�FRUULGRU��VWURQJO\�UHODWHG�WR�PHWUR�OLQHV��KLJKZD\V��DQG�+XDQJSX�
5LYHU��SURYLGHV�WUDQVSRUWDWLRQ�VXSSRUWV�IRU�FURZG�IOX[���

Figure 12: Spatial Elements Identification 
)LJXUH����VKRZV�WKH�ILQDO�VSDWLDO�VWUXFWXUH�XQGHU�WKH�YLHZ�RI�KXPDQ�PRELOLW\��ZH�FDQ�VHH�WKDW�
WKH� FHQWUDO� FLW\� LV� PDLQO\� FRYHUHG� E\� FRUH� DUHD�� VL[� G\QDPLF� FOXVWHUV� PDLQO\� GLVWULEXWH�
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EHWZHHQ�WKH�RXWHU�ULQJ�URDG�DQG�WKH�EHOWZD\��1HZ�WRZQV�OLNH�-LDGLQJ��6RQJMLDQJ�DQG�4LQJSX�
DUH�PDLQ�PRELOLW\�FHQWHUV��RWKHU� ORFDO�FRPPXQLW\�FHQWHUV� LQ�VXEXUEV�FRPSRVH�VXE�PRELOLW\�
FHQWHUV��7KH�VSDWLDO�GLVWULEXWLRQ�RI�G\QDPLF�FRUULGRU�KDV�VWURQJ�UHODWLRQVKLS�ZLWK�PHWUR�OLQHV�
DQG�+XDQJSX�ULYHU��

  
Figure 13: Spatial Structure under View of Human Mobility 

�
5. Discussion and Conclusion 
8UEDQ� VSDWLDO� VWUXFWXUH� KDV� EHHQ� ZLGHO\� GLVFXVVHG� LQ� VWXGLHV� ZLWK� FRQYHQWLRQDO� GDWD��
5HFHQWO\��PRUH�DQG�PRUH�VFKRODUV�KDYH�XVHG�ELJ�GDWD�WR�FRQGXFW�VLPLODU�UHVHDUFK��+RZHYHU��
LQ�6KDQJKDL�� WKH� ILQGLQJV�DUH�PRVWO\� IRFXV�RQ�KXPDQ�PRELOLW\� SDWWHUQ� LQVWHDG�RI� WKH�ZKROH�
VWUXFWXUH� IURP� FROOHFWLYH� KXPDQ� PRELOLW\� YLHZ�� ,Q� WKLV� VWXG\�� ZH� XVHG� FHOO� SKRQH� GDWD� WR�
SURYLGH� VRPH� QHZ� ILQGLQJV� DERXW� XUEDQ� VSDWLDO� VWUXFWXUH�� HVSHFLDOO\� G\QDPLF� VSDWLDO�
GLVWULEXWLRQ� IURP� FURZG� IOX[� SHUVSHFWLYHV� WR� PDNH� XS� WKH� UHVHDUFK� JDS� LQ� WKH� FRQWH[W� RI�
6KDQJKDL���
�
)RXU� GLPHQVLRQV� RI� LQGLFWRUV� DUH� HPSOR\HG� WR� LOOXVWUDWH� FROOHFWLYH� KXPDQ� PRELOLW\�� 1HZ�
ILQGLQJV�RI�WKLV�VWXG\�VXJJHVW�WKDW��
���7KH�YLVLWLQJ�SRSXODWLRQ�DVVRFLDWHG�ZLWK�D�FHQVXV�XQLW�LV�DERXW���WLPHV�WKDW�RI�WKH�UHVLGHQW�
SRSXODWLRQ��7KH�FKDUDFWHULVWLF�RI�FROOHFWLYH�PRELOLW\�FDQ�EH�UHYHDOHG�XVLQJ�PRELOLW\�VWUHQJWK��
PRELOLW\�VWUXFWXUH��LQIOXHQWLDO�UDQJH��DQG�WHPSRUDO�YDULDWLRQ��
���7KH�VSDWLDO�GLVWULEXWLRQ�RI�PRELOLW\�VWUHQJWK�LQ�6KDQJKDL�LV�LQ�WKH�IRUP�RI��FHQWUDO�KDUG�FRUH�
��VXEXUE�PRELOH�FHQWHU´��5DGRP�DQG�VWDEOH�SRSXODWLRQ�REYLRXVO\�ODUJHU�WKDQ�EDVLF�SRSXODWLRQ�
LQ�KLJK�PRELOLW\�DUHDV��VR�IRU�WKHVH�KLJK�PRELOLW\�UHJLRQV�YLVLWLQJ�SRSXODWLRQ�VKRXOG�EH�WDNHQ�
LQWR�FRQVLGHUDWLRQ�DV�ZHOO�DV�UHVLGHQW�SRSXODWLRQ��
���)URP� ORFDWLRQ� SHUVSHFWLYH�� LQIOXHQWLDO� UDQJH� RI� VXEXUE� DUHDV� LV� WKH�PRVW� H[WHQVLYH�� KLJK�
YDOXH�]RQH�LV�EDQGHG�DQG�UHODWLRQVKLS�ZLWK�PHWUR�OLQHV�LV�VWURQJ��WHPSRUDO�YDULDWLRQ�RI�HGJH�
DUHDV�LQ�6KDQJKDL�LV�PRUH�REYLRXV��DQG�LWV�VSDWLDO�GLVWULEXWLRQ�SUHVHQWV��KLJK�ORZ�KLJK��IURP�
WKH� FHQWUDO� FLW\� WR� RXWHU� VXEXUEV�� )URP� IXQFWLRQ� SHUVSHFWLYH�� UHVLGHQWLDO� DUHDV� DQG� ORFDO�
FRPPXQLW\� FHQWHUV� KDYH� D� VPDOOHU� VFRSH� RI� LQIOXHQWLDO� UDQJH�� PRELOLW\� VWUHQJWK� RI�
HPSOR\PHQW�FHQWHUV�DQG�YLHZ�VSRWV�YDULHV�JUHDWO\�ZLWK�WLPH��
����6SDWLDO�VWUXFWXUH�FDQ�EH�H[WUDFWHG�IURP�IRXU�GLPHQVLRQV�RI�LQGLFDWRUV��ZKLFK�LV�FRPSRVHG�
RI� IRXU� NLQGV� RI� VSDWLDO� HOHPHQWV�� G\QDPLF� VXUIDFH�� G\QDPLF� FHQWHU�� G\QDPLF� FOXVWHU�� DQG�
G\QDPLF�FRUULGRU��7KH�UHVXOWV�FDQ�EH�IXUWKHU�GUDZQ�LQWR�D�VSDWLDO�VWUXFWXUH�XQGHU�PRELOLW\�YLHZ�
VKRZLQJ�WKH�JHQHUDO�UXOH�DQG�FODVVLILFDWLRQ�FKDUDFWHULVWLFV�RI�XUEDQ�VSDFH��
�
+RZHYHU��WKHUH�DUH�VWLOO�VRPH�OLPLWDWLRQV�H[LVW�DQG�FRXOG�EH�GLVFXVVHG�LQ�IXWXUH�ZRUN��)LUVWO\��
GXH�WR�WKH�OLPLWDWLRQ�WR�GDWD�VRXUFH��ZH�RQO\�XVHG�WZR�ZHHN�FHOO�SKRQH�GDWD�LQ������IRU�VWXG\��
7KH� UHVXOWV� PD\� QRW� KDYH� JUHDW� VLJQLILFDQFH� WR� UHIOHFW� FXUUHQW� VLWXDWLRQ�� 6HFRQGO\�� WKH�
SUHGHILQHG�UXOH� WKDW�ZH�XVHG�WR� LGHQWLI\� WUDYHO�FKDLQ�QHHG�IXUWKHU�SURYHG��GLIIHUHQW�WLPH�DQG�
GLVWDQFH�WKUHVKROG�PD\�EULQJV�FHUWDLQ�GLIIHUHQFH�LQ�UHVXOWV��7KLUGO\��WKH�UHODWLRQVKLS�EHWZHHQ�
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VSDWLDO�VWUXFWXUH�XQGHU�PRELOLW\�YLHZ�DQG�WUDGLWLRQDO�YLHZ�QHHGV�WR�EH�DQDO\]HG�TXDQWLWLYHO\��
)RU�IXUWKHU�ZRUN��LW�LV�QHFHVVDU\�WR�GLVFXVV�WKH�UHOLDELOLW\�DQG�UDWLRQDOLW\�RI�WKLV�PHDVXUHPHQW�
ZKHWKHU�LW�LV�WKH�PRVW�DSSURSULDWH�ZD\�WR�FKDUDFWHUL]H�GLIIHUHQW�JURXSV�RI�YLVLWLQJ�SRSXODWLRQ��
0RUHRYHU�� GHWDLOHG� FRPSDULVRQ� VKRXOG� EH� FRQGXFWHG� WR� ILQG� UHODWLRQVKLS� EHWZHHQ� VSDWLDO�
VWUXFWXUH� XQGHU� PRELOLW\� YLHZ� DQG� WUDGLWLRQDO� YLHZ� LQ� RUGHU� WR� SURYLGH� UHIHUHQFH� IRU� WKH�
IRUPXODWLRQ�RI�XUEDQ�VSDFH�SROLF\�DQG�SRSXODWLRQ�PDQDJHPHQW�VWUDWHJ\��
�
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The use of Living Lab in some Italian urban settings to test the 
feasibility of the Smart City.  

Making the needs of communities compatible with applications of 
new technologies  

�
*LRYDQQL�6(5*,��

$UFKLWHFW�DQG�OHFWXUHU�LQ�7RZQ�3ODQQLQJ�DW�WKH�'HSDUWPHQW�$UFKLWHFWXUH�DQG�'HVLJQ��
8QLYHUVLW\�RI�*HQRD�±�3RO\WHFKQLF�6FKRRO��,WDO\��

�
3DROR�526$6&2��

/HFWXUHU�LQ�5HDO�(VWDWH�(YDOXDWLRQ�DW�WKH�'HSDUWPHQW�$UFKLWHFWXUH�DQG�'HVLJQ��
8QLYHUVLW\�RI�*HQRD�±�3RO\WHFKQLF�6FKRRO��,WDO\�

�
�
Synopsis 
6LQFH������VHYHUDO�,WDOLDQ�0XQLFLSDOLWLHV�KDYH�WHVWHG�WKH�6PDUW�&LW\�PRGHO��:LWK�UHIHUHQFH�WR�
WKH�(8�+HOVLQNL�0DQLIHVWR�ZKLFK�RXWOLQHG� WKH�/LYLQJ�/DE� LQ�������VRPH�0XQLFLSDOLWLHV�KDYH�
ZRUNHG� WR�YHULI\�KDUPRQL]DWLRQ�RI� WKH�6PDUW�&LW\�PRGHO�ZLWK� WKH�QHHG� WR� IRFXV�RQ�FLWL]HQV��
7KH�/LYLQJ�/DE�FDVHV�H[DPLQHG�E\� WKLV�SDSHU�FRQFHUQ�H[SHULHQFHV� LQ� WKH�0XQLFLSDOLWLHV�RI�
9DUHVH��%RORJQD��7XULQ�DQG�3DGXD�EHWZHHQ������DQG��������
 
1. The European Union and Living Labs for checking the effects of a Smart City  
�
7KURXJK�WKH�+HOVLQNL�0DQLIHVWR�LQ������WKH�(XURSHDQ�8QLRQ�VKRZHG�KRZ�LWV�FRPPLWPHQW�WR�
WKH� LQWURGXFWLRQ� RI� QHZ� WHFKQRORJLHV� ERWK� LQ� WKH� SURGXFWLYH� VHFWRUV� DQG� LQ� WKH� ,QVWLWXWLRQV�
VKRXOG� PHHW� WKH� QHHG� WR� SXW� (XURSHDQ� FLWL]HQV� DW� WKH� FHQWUH� RI� WKHVH� WHFKQRORJLFDO�
LQQRYDWLRQ�SURFHVVHV��7KHVH�SURFHVVHV�VKRXOG�EH�IDYRXUDEOH�IRU�(XURSHDQ�FLWL]HQV��
/LYLQJ�/DEV�DUH�D�SUDJPDWLF�DQG�IOH[LEOH�WRRO�WR�UHDFK�WKLV�REMHFWLYH��7KH\�FDQ�EH�GHILQHG�DV�
DJJUHJDWLRQV� RI� SXEOLF� ERGLHV�� VPDOO� DQG� PHGLXP�VL]HG� ,&7� FRPSDQLHV�� 8QLYHUVLWLHV��
UHVHDUFK�FHQWUHV�DQG�JURXSV�RI�FLWL]HQV�ZKR�ZRUN� WR�PDNH�VXUH�WKDW�WKH� LPSOHPHQWDWLRQ�RI�
SURMHFWV�IRU�WHFKQRORJLFDO�GHYHORSPHQW�DQG�LQQRYDWLRQ�LQ�VHUYLFHV�DUH�EDVHG�RQ�WKH�QHHG�RI�
HQG�XVHUV�VXSSRUWLQJ�WKHLU�FRQWULEXWLRQ�DQG�SDUWLFLSDWLRQ�LQ�WKH�PDLQ�VWHSV�RI�WKH�SURFHVV��
,Q������WKH�8(�ZDV�DZDUH�WKDW�QHZ�WHFKQRORJLHV�FRXOG�GHYHORS�EH\RQG�FRQWURO�WKXV�EULQJLQJ�
KXJH�DGYDQWDJHV�IRU�VSHFLILF�SURGXFWLYH�VHFWRUV��HVSHFLDOO\�WKRVH�FRQQHFWHG�WR�,&7�DQG�UHDO�
GLVDGYDQWDJHV� IRU� VRPH� VHJPHQWV� RI� SURGXFWLYH� VHFWRUV� LQ� (8� FRXQWULHV� DV�ZHOO� DV� VRPH�
JURXSV� ZLWKLQ� WKH� (XURSHDQ� VRFLHW\�� ORZ�LQFRPH� JURXSV�� ROG� SHRSOH� ZLWK� D� ORZ� HGXFDWLRQ�
OHYHO��\RXQJ�SHRSOH�ZLWK�LQVHFXUH�MREV��JURXSV�DW�WKH�PDUJLQV�RI�VRFLHW\��
�
2. Recent criticism about the Smart City in the USA 
�
$FFRUGLQJ�WR�VRPH�UHFHQW�FULWLFDO�DSSURDFKHV�WRZDUGV�WKH�6PDUW�&LW\�LQ������VXFK�DV�³)URP�
'LVUXSWLRQ� WR�'\VWRSLD��6LOLFRQ�9DOOH\�(QYLVLRQV� WKH�&LW\� RI� WKH�)XWXUH´� E\� -RHO�.RWNLQ� DQG�
³6WRS�6D\LQJ�6PDUW�&LWLHV��'LJLWDO�VWDUGXVW�ZRQ¶W�PDJLFDOO\�PDNH�IXWXUH�FLWLHV�PRUH�DIIRUGDEOH�
RU� UHVLOLHQW´� E\� %UXFH� 6WHUOLQJ� ZH� FDQ� LGHQWLI\� VRPH� GDQJHUV� FRQQHFWHG� WR� WKH� QHZ� XUEDQ�
GHYHORSPHQW�G\QDPLFV�VXPPDUL]HG�XVLQJ�WKH�DWWUDFWLYH�FRQFHSW�RI�6PDUW�&LW\��
7KHVH�WZR�ZULWLQJV�VKRZ�KRZ�VHYHUDO�ELJ�86�FRPSDQLHV�RSHUDWLQJ�LQ�WKH�,&7�VHFWRU��VXFK�DV�
WKRVH� LQ� WKH�6LOLFRQ�9DOOH\��KDYH�SURSRVHG�FRPPXQLFDWLRQ��SURGXFWLRQ�PRGHOV�DQG�ZD\V�RI�
OLIH�ZKLFK�DEDQGRQ�WKH�LGHD�RI�D�VRFLHW\�FKDUDFWHULVHG�E\�UHVLGHQWLDO�VHWWOHPHQWV�ZLWK�ORZ�RU�
PHGLXP�SRSXODWLRQ�GHQVLW\��$V�D�UHVXOW��WKH\�JLYH�XS�WKH�)RUGLVW�DSSURDFK�ZKLFK�DOORZV�WKH�
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VHSDUDWLRQ� RI� ZRUNLQJ� OLIH� LQ� D� FRPSDQ\� DQG�S ULYDWH� OLIH�� 7KHVH� QHZ� PRGHOV� VHHP� WR� EH�
EDVHG�RQ�DQ�X UEDQ�V\VWHP�ZLWK�ORZ�RU�PHGLXP�SRSXODWLRQ�GHQVLW\�FKDUDFWHULVHG�E\�KRXVLQJ�
W\SHV�ZLWK�OLPLWHG�GLPHQVLRQV�IRU�VLQJOH�SHRSOH��FRXSOHV�RU�VPDOO�IDPLOLHV����
7KH�QHZ�VHWWOHPHQW�PRGHO� LV�DQ�XUEDQ�V\VWHP�LQKDELWHG�E\�SHRSOH�IRFXVHG�RQ�WKH�,QWHUQHW�
HQYLURQPHQW�DQG�ZKHUH� WKH�ZRUN�OLIH�EDODQFH� LV�QRW�ZHOO�GHILQHG��&ORVH� WR�FRQVXPHUV�ZKR�
KDYH�D� ORZ�FXOWXUDO� OHYHO�DQG�PDLQO\�EX\�SURGXFWV�RQ�WKH�,QWHUQHW��ZH�FDQ�ILQG�D�PLQRULW\�RI�
SHRSOH�ZLWK�KLJK�SURIHVVLRQDO� VNLOOV�ZKR�SXW� WKHLU� MRE�DW� WKH�FHQWUH�RI� WKHLU� OLIH� DQG�DUH� WKH�
PLOHVWRQH� RI� D�S URGXFWLRQ� DQG�V RFLDO� V\VWHP� GRPLQDWHG� E\� WKH� ELJ� DQG�PHGLXP�VL]HG�86�
FRPSDQLHV�LQ�WKH�,&7�VHFWRU�ZKLFK�HPSOR\�D�JURZLQJ�QXPEHU�RI�\RXQJ�SHRSOH�IURP�HPHUJLQJ�
FRXQWULHV�ZKR�DUH�UHDG\�WR�VSHQG�DOO�WKHLU�OLIH�WLPH�LQ�WKH�FRPSDQ\��
7KLV�VFHQDULR�FOHDUO\�VKRZV�ZKDW�LV�KDSSHQLQJ�LQ�VRPH�DUHDV�RI�&DOLIRUQLD�VXFK�DV�6DQ�-RVq��
6DQ�)UDQFLVFR��6DQ�'LHJR� DV�ZHOO� DV� LQ� RWKHU�86� FLWLHV��:LWK� UHIHUHQFH� WR� WKLV� LVVXH�� LW� LV�
XVHIXO�WR�UHDG�D�ERRN�SXEOLVKHG�LQ������E\�5LFKDUG�)ORULGD�³&LWLHV�DQG�WKH�FUHDWLYH�FODVV´��
,Q�WKH�PRVW�UHFHQW�DQDO\VLV�ZKLFK�WULHG�WR�DQDO\VH�KRZ�,&7�FRPSDQLHV�VHH�WKH�GHYHORSPHQW�
RI�RXU�VRFLHW\�DQG�WKHUHIRUH�RXU�XUEDQ�RUJDQLVPV��ZH�FDQ¶W�ILQG�D�WKHRULVDWLRQ�RI�WKHVH�WUHQGV�
EXW�D�UHDOLW\�ZKLFK�LV�VSUHDGLQJ�LQ�VHYHUDO�FLWLHV�ZRUOGZLGH��,W�VHHPV�WKDW�D�QHZ�IRUP�RI�FLW\�LV�
SDUWO\�RXWOLQHG�E\�WKH�QHZ�FRPPXQLFDWLRQ�PRGHOV�DQG�E\�DUWLILFLDO� LQWHOOLJHQFH��DV�H[SODLQHG�
E\� $QGUHD� *UDQHOOL� LQ� KLV� ERRN� ³&LWWj� LQWHOOLJHQWL"´� SXEOLVKHG� LQ� ,WDO\� LQ� ����� DQG� E\� 1LFN�
%RVWURP� LQ�KLV�ERRN� ³6XSHULQWHOOLJHQFH��3DWKV��'DQJHUV��6WUDWHJLHV´�SXEOLVKHG� LQ�2[IRUG� LQ�
������
�
3. Smart City and Living Labs in Italy 
�
,Q�,WDO\�D�FRQVWDQW�UHGHILQLWLRQ�RI�XUEDQ�OLIH�PRGHOV�RXWOLQHG�E\�,&7�DQG�WKH�PRVW�UHFHQW�IRUPV�
RI�DUWLILFLDO� LQWHOOLJHQFH�KDV�VSUHDG� LQ�VHYHUDO�XUEDQ�VHWWLQJV��DOWKRXJK�WKLV�VLWXDWLRQ� LV�TXLWH�
GLIIHUHQW�IURP�WKH�RQH�LQ�WKH�86�FLWLHV���
$FFRUGLQJ� WR� WKH�1DWLRQDO�$VVRFLDWLRQ�RI� ,WDOLDQ�0XQLFLSDOLWLHV�$1&,� LQ������PRUH� WKDQ�����
,WDOLDQ�0XQLFLSDOLWLHV�ZLWK����PLOOLRQ�LQKDELWDQWV�ZRUNHG��LQ�GLIIHUHQW�ZD\V��RQ�WKH�6PDUW�&LW\�
WR� LQWURGXFH� LQ� WKHLU� XUEDQ� V\VWHPV� VRPH� QHZ� WHFKQRORJLHV�ZKLFK� FDQ� FRQWULEXWH� WR� WKH� D�
PRUH�HIILFLHQW��EDODQFHG�DQG�LQFOXVLYH�GHYHORSPHQW��
7KHVH�,WDOLDQ�SURMHFWV�RQ�WKH�6PDUW�&LW\�KDYH�EHHQ�GHILQHG��LQ�VRPH�FDVHV��XVLQJ�D�VHFWRULDO�
DSSURDFK� ZKLFK� GHDOV� ZLWK� RQH� RU� PRUH� VHFWRUV� RI� WKH� XUEDQ� V\VWHP� VXFK� DV� PRELOLW\��
HQYLURQPHQW�� HQHUJ\�� HFRQRP\� DQG� LQ� RWKHU� FDVHV� D� KROLVWLF� DSSURDFK� EDVHG� RQ� WKH�
LQWHUDFWLRQV�EHWZHHQ�QHZ�WHFKQRORJLHV�DQG�WKH�ZKROH�XUEDQ�V\VWHP��
7RJHWKHU� ZLWK� WKH� GHYHORSPHQW� RI� WKHVH� LQLWLDWLYHV�� WKH� ILUVW� WHVWV� KDYH� EHHQ� FDUULHG� RXW�
WKURXJK�WKH�DFWLYDWLRQ�RI�VHYHUDO�/LYLQJ�/DEV��$FFRUGLQJ�WR�DQ�XQRIILFLDO�VXUYH\��WR�GDWH�DERXW�
��� /LYLQJ� /DEV� KDYH� EHHQ� LPSOHPHQWHG� LQ� ,WDO\� ZKLFK� IRFXV� RQ� SUREOHPV� FDXVHG� E\�
WHFKQRORJLFDO�GHYHORSPHQW�LQ�VHYHUDO�VHFWRUV��LQVWLWXWLRQV��VHUYLFHV��LQGXVWU\�DQG�PDQ\�PRUH��
6RPH� RI� WKHVH� KDYH� EHHQ� GHYHORSHG� WR� DQDO\VH� XUEDQ� UHJHQHUDWLRQV� SURJUDPPHV� IRU�
VSHFLILF�TXDUWHUV�RU�XUEDQ�TXDGUDQWV�DV�ZHOO�DV� IRU� OLPLWHG�SDUWV�RI� WKH�XUEDQ�V\VWHP�ZKLFK�
VKRZV�FULWLFDO�DVSHFWV��
7KH�FDVH�VWXGLHV�EHORZ�FRQFHUQ�XUEDQ�UHJHQHUDWLRQ�SURJUDPPHV�GHYHORSHG�LQ�,WDO\�EHWZHHQ�
�����DQG������LQ�9DUHVH��%RORJQD�7XULQ�DQG�3DGXD��
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4. The Living Lab on Repubblica square, Varese: 2011-2013

,Q�0D\� ����� WKH�0LQLVWU\� RI� WKH� ,QWHULRU� VLJQHG�D�3DFW� RQ�6HFXULW\�ZLWK� WKH�0XQLFLSDOLW\� RI�
9DUHVH�UHJDUGLQJ�5HSXEEOLFD�VTXDUH��D�FHQWUDO�DUHD�KRVWLQJ�VHYHUDO�HYHQWV�DQG�FRPPHUFLDO�
DFWLYLWLHV� DV� ZHOO� DV� WKH� $SROORQLR� WKHDWHU�� 0RUHRYHU�� WKLV� VTXDUH� KRVWV� DQ�XQGH UJURXQG�
FDUSDUN�ZLWK� ILYH� IORRUV�ZKLFK�PDGH� LW�GLIILFXOW� IRU� WKH�PXQLFLSDO�DGPLQLVWUDWLRQ� WR�JXDUDQWHH�
DGHTXDWH�VHFXULW\��
$FFRUGLQJ� WR� WKH� 0XQLFLSDO� $GPLQLVWUDWLRQ� RI� 9DUHVH� LW� LV� IXQGDPHQWDO� WR� VLJQ� 3DFWV� RQ�
6HFXULW\� ZKLFK� DOORZ� FRRSHUDWLRQ� EHWZHHQ� WKH� 0XQLFLSDO� 3ROLFH� 'HSDUWPHQW�� WKH� 1DWLRQDO�
3ROLFH�)RUFH�DQG�&DUDELQLHUL� WRJHWKHU�ZLWK� WKH�XVH�RI� LPDJHV�UHFRUGHG�E\�FDPHUD�V\VWHPV�
ZLWK�WKH�DLP�WR�JXDUDQWHH�VHFXULW\���7KH�3DFWV�RQ�6HFXULW\�ZHUH�IXQGHG�E\�WKH�,WDOLDQ�0LQLVWU\�
RI� WKH� ,QWHULRU�� 7KLV� IUDPHZRUN� LQFOXGHV� WKH� ³6LQHFXUD´� SURMHFW� SURSRVHG� DQG� IXQGHG� E\�
)LQPHFFDQLFD�DQ�LPSRUWDQW�SXEOLF�KROGLQJ��
7KLV�SURMHFW�ZDV� LPSOHPHQWHG� LQ������E\� WKH�FRPSDQ\�(OHFWURQ� ,WDOLD� ��(OVDJ�'DWDPDW�DQG�
ODWHU�E\�6HOH[�(6�,WDOLD�RZQHG�E\�)LQPHFFDQLFD��WRGD\�/HRQDUGR�VSD��VSHFLDOL]HG�LQ�VHFXULW\���

Figure 1: Varese, view of Repubblica square. Source Google Maps 

7KLV�SURMHFW�ZDV�SUHVHQWHG� WR� WKH�0XQLFLSDO�$GPLQLVWUDWLRQ�DV�D�/LYLQJ�/DE�EHFDXVH� LW�KDG�
EHHQ� RXWOLQHG� E\� SXEOLF� ,QVWLWXWLRQV� DQG� FRPSDQLHV� ZKLFK� XVH� DGYDQFHG� WHFKQRORJLHV� LQ�
FRRSHUDWLRQ�ZLWK�UHSUHVHQWDWLYHV�RI�WKH�0XQLFLSDO�$GPLQLVWUDWLRQ�DQG�DVVRFLDWLRQV�RI�FLWL]HQV�
DQG�HFRQRPLF�RSHUDWRUV�
7KH� V\VWHP� XVHG� WR� JXDUDQWHH� VHFXULW\� RQ� 5HSXEEOLFD� VTXDUH� LV� EDVHG� RQ� WKH� XVH� RI�
%OXHWRRWK� WHFKQRORJ\�ZKLFK�DOORZV�FLWL]HQV�DQG�HFRQRPLF�RSHUDWRUV� WR�GRZQORDG�D�VSHFLILF�
DSSOLFDWLRQ� LI� WKHLU�VPDUWSKRQH�VXSSRUWV�WKH�-DYD�VRIWZDUH��RWKHUZLVH�DQRWKHU�DSSOLFDWLRQ� LV�
DYDLODEOH�RQ�WKH�PXQLFLSDOLW\�ZHEVLWH�IRU�RWKHU�W\SHV�RI�VPDUWSKRQH���
,I� D� FLWL]HQ� IHHOV� LQ� GDQJHU�� KH�VKH� FDQ� SXVK� D� EXWWRQ� RI� KLV�KHU� VPDUWSKRQH� DQG� VHQGV� D�
VLJQDO�ZKLFK�DFWLYDWHV�WKH�HLJKW�QHZ�FDPHUDV�SURYLGHG�E\�WKH�6LQHFXUD�SURMHFW��ILYH�ZLWK�IL[HG�
RSWLFV�DQG�WKUHH�'RPH�FDPHUDV�ZLWK�PRYLQJ�OHQV��7KHVH�QHZ�FDPHUDV�LPSURYH�WKH�V\VWHP�
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ZKLFK� DOUHDG\� LQFOXGHG� IRXU� FDPHUDV�� 7KLV� V\VWHP� ZRXOG� EH�PDQDJHG� E\� D� FRQWURO� URRP�
DWWHQGHG�E\�WKH�0XQLFLSDO�3ROLFH�'HSDUWPHQW���
$� FDPHUD�� IROORZLQJ� WKH� VLJQDO� HPLWWHG� E\� WKH� VPDUWSKRQH� ZRXOG� RULHQWDWH� WRZDUGV� WKH�
DIIHFWHG� FLWL]HQ�DQG�D�P HPEHU�RI� WKH�0XQLFLSDO�3ROLFH�RU� SROLFHPDQ�FRXOG�REVHUYH�KLV�KHU�
PRYHPHQWV�� %HVLGHV� WKH� FDPHUD�EDVHG� FRQWURO�� DQ� DXGLR� DQDO\VLV� V\VWHP� ZDV� LQVWDOOHG�
EDVHG�RQ�RSWLFDO� VHQVRU�DEOH� WR� LQWHUSUHW� VHYHUDO� W\SHV�RI�QRLVHV�VXFK�DV� WKDW� RI� D�EU RNHQ�
JODVV�RU�DQ�XQXVXDO�QRLVH����
,Q� WKLV� ZD\� WKH� FLWL]HQ� FRXOG� UHTXLUH� LQ� UHDO� WLPH� WKH� 0XQLFLSDO� 3ROLFH� 'HSDUWPHQW� WR�
LPPHGLDWHO\�LQWHUYHQH��,W�ZDV�FOHDU�WKDW�WKH�FLWL]HQ�ZKR�IHOW�LQ�GDQJHU�DQG�GHFLGHG�WR�VHQG�D�
VLJQDO� WR� WKH�&RQWURO�5RRP�RI� WKH�0XQLFLSDO� 3ROLFH� XVLQJ� KLV�KHU� VPDUWSKRQH�ZRXOG� EH�DQ �
H[SUHVV� IRUP�RI� FRQVHQW� WR�EH�O RFDOL]HG� LQ� FDVH�RI� FDOO��6XEVWDQWLDOO\� WKLV�SURFHGXUH�ZRXOG�
HQVXUH� WKH� FRPSOLDQFH�ZLWK� WKH� OHJLVODWLRQ� RQ� SULYDF\�� 7KH�0XQLFLSDO� 3ROLFH�&RQWURO�5RRP�
LQFOXGLQJ�WZR�YLGHR�WHUPLQDO�ERDUGV�ZRXOG�UHSUHVHQW�WKH�)RFDO�3RLQW�RI�WKH�ZKROH�SURMHFW��
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Figure 2: Varese, architecture of the system proposed for Repubblica square. Source: Municipality of 

Varese and Selex Elsag “Progetto sperimentale Sinecura di Sicurezza partecipata” 
(Experimental project Sinecura on Safety with the involvement of citizens) 2012 

�
7KLV� SLORW� SURMHFW� ZDV� IXQGHG� E\� WKH� )LQPHFFDQLFD� KROGLQJ� ZLWK� WKH� DLP� RI� FUHDWLQJ� DQ�
H[SHULPHQWDO� ODERUDWRU\� FDOOHG� ³'LFWXP� )DFWXP´� ZKLFK� LV� DQ� H[DPSOH� RI� KRZ� DUWLILFLDO�
LQWHOOLJHQFH�FDQ�EH�XVHG�WR�VDIHJXDUG�DQ�DUHD�VXFK�DV�5HSXEEOLFD�VTXDUH��7KLV�SODFH��GXH�WR�
PLVWDNHV� LQ� WKH� XUEDQ� SODQQLQJ� SURFHVV��ZDV� FKDUDFWHULVHG� E\� FOHDU� GLIILFXOWLHV� LQ� HQVXULQJ�
VHFXULW\��7KLV� LQLWLDWLYH�DLPHG�DW� FRPELQLQJ�FRQQHFWLYLW\� YLD� WKH�ZHE�ZLWK� VHQVRUV�DQG�FLYLF�
SDUWLFLSDWLRQ� WR� VKRZ� WKH� UROH� WHFKQRORJLFDO� FRPSRQHQWV� FDQ� SOD\� WR� JXDUDQWHH� VHFXULW\� LQ�
VSHFLILF�XUEDQ�TXDGUDQWV���
7KLV�SURMHFW�GLG�QRW�KDYH�D�IROORZ�XS�SKDVH�EHFDXVH�RI�SROLWLFDO��HFRQRPLF�DQG�DGPLQLVWUDWLRQ�
UHDVRQV� DQG� WHFKQRORJLFDO� SUREOHPV� VLQFH� LW� ZDV� QRW� SRVVLEOH� WR� XVH� WKLV� V\VWHP� ZLWK� DOO�
VPDUWSKRQH�PRGHOV�DYDLODEOH�LQ�WKDW�PRPHQW�RQ�WKH�PDUNHW��
�
5. The Living Lab of Liber Paradisus square and Fioravanti street in Bologna: 2013-

2016 
�
,Q� ����� WKH� 1DWLRQDO� &RXQFLO� IRU� 5HVHDUFK� &15� SXEOLVKHG� D�F DOO� IRU� WHQGHUV� DGGUHVVLQJ�
,WDOLDQ�0XQLFLSDO� $XWKRULWLHV� DQG� FDOOHG� ³6PDUW�&LWLHV´� DV�ZHOO� DV� ³(QHUJ\� IURP�5HQHZDEOH�
6RXUFHV�DQG�,&7�IRU�(QHUJ\�6XVWDLQDELOLW\´���
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Figura 3: Bologna, view of Liber Paradisus square. In the middle of the picture we can see one of the 
smart posts installed. Photo by G.Sergi 2018 

�
7KLV�FDOO� IRU� WHQGHUV�DLPHG�DW�VWXG\LQJ�DQG�WHVWLQJ�D� UDQJH�RI� LQQRYDWLYH�VROXWLRQV� WR�PDNH�
FLWLHV�VXVWDLQDEOH�IURP�DQ�HQHUJ\�DQG�HQYLURQPHQWDO�SRLQW�RI�YLHZ��
$IWHUZDUGV�&15�VWDUWHG�VRPH�WHVWV�DFFRUGLQJ�WR�WKH�/LYLQJ�/DE�PRGHO�DSSOLHG�WR�WKH�LVVXH�RI�
6PDUW�&LW\�LQ�VRPH�0XQLFLSDOLWLHV�ZLWK�GLIIHUHQW�OHYHOV�RI�SRSXODWLRQ�VXFK�DV�$JRUGR��5LFFLRQH�
DQG�6LUDFXVD���
7KH� LPSOHPHQWDWLRQ� GLIILFXOWLHV� SXVKHG� &15� WRJHWKHU� ZLWK� WKH� 0XQLFLSDOLW\� RI� %RORJQD� WR�
IRFXV�DOO�DYDLODEOH�UHVRXUFHV�RQ�D�SURMHFW��6PDUW�&LWLHV�7HVW�3ODQ´�DSSOLHG�WR�/LEHU�3DUDGLVXV�
VTXDUH�LQ�%RORJQD�ZKLFK�KRVWV�DQ�LPSRUWDQW�EXLOGLQJ�FRPSOH[�DQG�D�SDUW�RI�PXQLFLSDO�RIILFHV��
7KLV�FRPSOH[�ZDV�GHVLJQHG�E\�WKH�ORFDO�ILUP�0DULR�&XFLQHOOD�$UFKLWHFWV��
7KH�VTXDUH�LV�ORFDWHG�LQ�WKH�%RORJQLQD�TXDUWHU�FORVH�WR�WKH�+LJK�6SHHG�WUDLQ�VWDWLRQ��
7KH�ODPSSRVWV�SODFHG�EHWZHHQ�/LEHU�3DUDGLVLXV�VTXDUH�DQG�)LRUDYDQWL�VWUHHW�ZHUH�FKDQJHG�
LQWR�VPDUW�WHUPLQDOV�ZLWK�VHYHUDO�WDVNV��WKH�LPSOHPHQWDWLRQ�RI�VRPH�SXEOLF�ZL�IL�KRWVSRWV��WKH�
FRQWURO� RYHU� WKH� XVH� RI� SDUNLQJ� SODFHV� LQ� )LRUDYDQWL� VWUHHW� DQG� VHFXULW\� FRQWURO� IRU� FLWL]HQV�
WKURXJK�FDPHUDV����
7KLV�SURMHFW�HQVXUHG�DOVR�WKH�IXQFWLRQLQJ�RI�ILYH�WRXFK�VFUHHQ�WRWHPV�LQ������ZKLFK�SURYLGH�
FLWL]HQV�DQG�WRXULVWV�ZLWK�LQIRUPDWLRQ�DQG�VHUYLFHV��7KHVH�WRWHPV�ZHUH�SODFHG�DORQJ�WKH�URXWH�
IURP�/LEHU�3DUDGLXV�VTXDUH�WR�5L]]ROL�VWUHHW�LQ�WKH�FLW\�FHQWUH��6RPH�H[SHUWLVHV�UHODWHG�WR�WKLV�
SURMHFW�ZDV�XVHG�IRU�(;32�LQ������LQ�0LODQ����
�
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6. The Living Lab for the Campidoglio quarter in Turin: 2016-2017 
�
,Q������0XQLFLSDO�$XWKRULW\�RI�7XULQ�GHFLGHG�WR�LPSOHPHQW�WKH�ILUVW�7XULQ�/LYLQJ�/DE�WR�YHULI\�
WKH�SRVVLELOLW\�WR�LQWHJUDWH�D�UDQJH�RI�QHZ�WHFKQRORJLHV�LQ�WKH�&DPSLGRJOLR�TXDUWHU�DQG�UHDFK�
WKH�JRDOV�VHW�E\�WKH�0XQLFLSDOLW\� LQ� WHUPV�RI�VWUDWHJLF�DQG�XUEDQ�SODQQLQJ��7KH�7XULQ�/LYLQJ�
/DE�ZDV�XVHIXO�WR�YHULI\�ZKHWKHU�D�VHPL�VXEXUEDQ�TXDUWHU��LQ�WKLV�FDVH�&DPSLGRJOLR�TXDUWHU��
ZKHUH��������SHRSOH�OLYH��FRXOG�EHFRPH�D�VPDUW�TXDUWHU���
�
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Figure 4: Turin, the Campidoglio quarter. Source: Municipality of Turin, 2016 

�
,Q� -DQXDU\� ����� WKH� 0D\RU� 0U�� )DVVLQR� SUHVHQWHG� WKH� 7XULQ� /LYLQJ� /DE� SURMHFW� IRU� WKH�
&DPSLGRJOLR�TXDUWHU��7KH�H[SHULPHQWDWLRQ�VWDUWHG� LQ�6HSWHPEHU������DQG�HQGHG�LQ�0DUFK�
������
7KLV�/LYLQJ�/DE�UHIHUV�WR�WKH�0DVWHUSODQ�60,/(�6PDUW�0RELOLW\�,QFOXVLRQ�(QHUJ\�LPSOHPHQWHG�
LQ������IRU�WKH�FLW\�RI�7XULQ�E\�WKH�6PDUW�&LW\�)RXQGDWLRQ�WRJHWKHU�ZLWK�WKH�7RULQR�:LUHOHVV�
)RXQGDWLRQ���
7KH�0DVWHUSODQ� 60,/(� LQFOXGHV� ���L GHDV�SURMHFWV� ZKLFK� LGHQWLI\� VHFWRUV� ZKHUH� WKH� 6PDUW�
&LW\�YLVLRQ�FDQ�EH� LPSOHPHQWHG��7KHVH���� LGHDV�SURMHFWV�UHIHU�WR�IRXU�IXQGDPHQWDO�VHFWRUV��
PRELOLW\��LQFOXVLRQ��OLIH�DQG�KHDOWK��HQHUJ\��
�
7KH�0XQLFLSDO�$XWKRULW\�VHW� WKUHH�PDLQ�REMHFWLYHV�E\� LPSOHPHQWLQJ� WKH�7XULQ�/LYLQJ�/DE�IRU�
WKH�&DPSLGRJOLR�TXDUWHU��
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�� XVH� WKH� DOUHDG\� DFTXLUHG� H[SHUWLVH� LQ� WKH� 6PDUW� &LW\� VHFWRU� DQG� HQULFK� WKHP� E\
LPSOHPHQWLQJ�DQG�WHVWLQJ�QHZ�LQLWLDWLYHV�
�� XUJH� SULYDWH� FRPSDQLHV� ZRUNLQJ� LQ� WKH� ILHOG� RI� QHZ� WHFKQRORJLHV� WR� WHVW� QHZ� SURGXFWV
ZLWKLQ�UHDO�VLWXDWLRQV�LQ�7XULQ�
�� VXSSRUW� SURIHVVLRQDOV� DQG�L QQRYDWLYH� EXVLQHVVHV� FDSDEOH� RI� LQWHJUDWLQJ� WKHPVHOYHV� LQWR
WKH�REMHFWLYHV�RI�7XULQ�6PDUW�&LW\�

7KH�&DPSLGRJOLR�TXDUWHU�ZDV�FKRVHQ�EHFDXVH� LW� LV�D�FRPSOH[�XUEDQ�TXDUWHU�DQG� WKHUHIRUH�
UHSUHVHQWV� WKH� VXLWDEOH� HQYLURQPHQW� WR� WHVW� QHZ� WHFKQRORJLHV� DQG�V KRZ� KRZ� WKHVH� FDQ�
FRQWULEXWH�WR�WKH�GHYHORSPHQW�RI�D�FRQVROLGDWHG�XUEDQ�TXDUWHU��
�7KH�0XQLFLSDOLW\�RI�7XULQ�FRQVLGHUHG�D�FDOO�IRU�WHQGHU�DGGUHVVLQJ�WKH�RSHUDWRUV�LQ�3LHGPRQW��
,WDO\�DV�ZHOO� LQ�VRPH�RWKHU�FRXQWULHV� �8.�� ,VUDHO�HWF��� LQ� WKH� ILHOG�RI�QHZ� WHFKQRORJLHV�DV�D�
FHQWUDO�HOHPHQW�RI�WKH�/LYLQJ�/DE��

Figure 5: Turin, Risorgimento square in the Campidoglio quarter. Some of the technologies integrated 
into Risorgimento square as a smart square. Source: www.planetidea.it 

$V�D�UHVXOW�WKH�'HYHORSPHQW��(XURSHDQ�)XQGV��,QQRYDWLRQ�DQG�6PDUW�&LW\�'HSDUWPHQW�RI�WKH�
0XQLFLSDOLW\�RI�7XULQ�SXEOLVKHG�LQ�-DQXDU\������D�1RWLFH�IRU�WKH�VHDUFK�RI�SDUWLHV�LQWHUHVWHG�
LQ�WKH�SURMHFW�7XULQ�/LYLQJ�/DE�IRU�WKH�&DPSLGRJOLR�TXDUWHU��7KH�FDOO�IRU�WHQGHUV�VSHFLILHG�WKH�
0XQLFLSDOLW\¶V� LQWHUHVW� LQ� VHOHFWLQJ� SDUWLHV� FDSDEOH� RI� GHYHORSLQJ� WHFKQRORJLFDOO\� DGYDQFHG�
SURGXFWV��WHVWLQJ�WKHP�DQG�XVLQJ�VXFK�SDUWLFLSDWLRQ�WR�SURPRWH�WKHPVHOYHV���

3ULYDWH�DQG�SXEO LF� SDUWLHV�ZHUH�DOORZHG� WR� WDNH�SDUW� LQ� WKH� FDOO� IRU� WHQGHUV� LQ�DQ�DVVRFLDWH�
IRUP��WRR��$IWHU�WKH�FDOO�IRU�WHQGHUV�KDG�EHHQ�SXEOLVKHG��PRUH�WKDQ����H[SHULPHQWDWLRQV�ZHUH�
VHOHFWHG�WR�EH�LPSOHPHQWHG�EHWZHHQ�WKH�&DPSLGRJOLR�TXDUWHU�DQG�5LVRUJLPHQWR�VTXDUH��
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7KH� VPDUW� VTXDUH�5LVRUJLPHQWR�ZDV� RSHQHG�L Q�6HSWHPEHU� �����XV LQJ�D� VXUIDFH� RI� ������
VTXDUH�PHWHUV�XQWLO�0DUFK�������
�
6HYHUDO�FRPSDQLHV�WRRN�SDUW� LQ�WKH�/LYLQJ�/DE�VXFK�DV�7LP��9RGDIRQH�DQG�RWKHU�VPDOO�DQG�
PHGLXP�VL]HG�FRPSDQLHV�LQ�WKH�ILHOG�RI�DGYDQFHG�WHFKQRORJLHV��7KH�8QLYHUVLW\�RI�7XULQ�DQG�
LWV� ,7� GHSDUWPHQW� DV� ZHOO� DV� VRPH� LPSRUWDQW� SURIHVVLRQDOV� IURP� 3LHGPRQW� VSHFLDOL]HG� LQ�
XUEDQ�VXVWDLQDEOH�DQG�VPDUW�WUDQVIRUPDWLRQV�ZHUH�SDUW�RI�WKH�SURMHFW���
�
7KH�/LYLQJ�/DE�FUHDWHG�RQ�5LVRUJLPHQWR�VTXDUH�DQ� LQWHUHVWLQJ�UDQJH�RI� WHFKQRORJLHV�ZKLFK�
FDQ�FRQWULEXWH� WR� FKDQJH�D�VHPL�VXEXUEDQ�DUHD� LQWR�D� VPDUW� DQG� LQFOXVLYH�TXDUWHU��7KH� ,7�
GHSDUWPHQW�RI�WKH�8QLYHUVLW\�RI�7XULQ�ODXQFKHG�LQ������D�JHRUHIHUHQFHG�VRFLDO�QHWZRUN�FDOOHG�
)LUVW/LIH�WR�VXSSRUW�FLWL]HQV��HFRQRPLF�RSHUDWRUV��QRQ�SURILW�FRPSDQLHV�DQG�VR�RQ���
�
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Figure 6: Turin, Risorgimento square in the Campidoglio quarter. Parking area for sharing 5 electric 
cars built after the end of the Living Lab.  Photo by G. Sergi, 2018 

�
�
)LUVW/LIH� LV� D� FLYLF� VRFLDO� QHWZRUN� GHYHORSHG� WR� FUHDWH�� VKDUH� DQG� H[FKDQJH� LQIRUPDWLRQ�
DPRQJ�DOO�SULYDWH�DQG�SXEOLF�SDUWLHV� LQYROYHG� LQ�VRFLDO��HFRQRPLF�DQG�UHFUHDWLRQDO�DFWLYLWLHV�
DV�ZHOO�DV�LQ�WKH�PDQDJHPHQW�RI�ORFDO�VHUYLFHV��DW�GLIIHUHQW�OHYHOV�ZLWKLQ�WKH�FLW\�DQG�EH\RQG��
,W� LV� D�SO DWIRUP�EDVHG� RQ� DQ�L QWHUDFWLYH�PDS�ZKHUH� FRQWHQWV� UHJDUG� DFWLYLWLHV� DQG�SU RMHFWV�
OLQNHG� WR� WKHVH� SODFHV� DQG� ZKHUH� XVHUV� FDQ� LQWHUDFW� E\� WDNLQJ� SDUW� LQ� GLVFXVVLRQ�� WKHPH�
JURXSV� DQG� HYHQWV��7KH� SURMHFW�ZDV� GHYHORSHG� E\� WKH� UHVHDUFK�JURXS� ³6RFLDO�&RPSXWLQJ´�
ZKLFK� LV� SDUW� RI� WKH� ,7� 'HSDUWPHQW� RI� WKH� 8QLYHUVLW\� RI� 7XULQ� DQG�R EWDLQHG� LPSRUWDQW�
DFNQRZOHGJHPHQWV�IURP�WKH�(8��
�
7KH� SURMHFW� WR� VHW� XS� 5LVRUJLPHQWR� VTXDUH� ZDV� LPSOHPHQWHG� E\� 3ODQHW� ,GHD� VUO�� DQ�
HQJLQHHULQJ�FRPSDQ\� IRXQGHG� LQ������ OHG�E\�*LRYDQQL�6DYLR��0RUHRYHU�� LW�ZDV�RXWOLQHG� LQ�
FRRSHUDWLRQ� ZLWK� 5HFV� $UFKLWHFWV�� WKH� HQJLQHHULQJ� ILUP� )UDQFHVFR� 7UHVVR� LQ� 7XULQ� DV�
FRQFHUQV� HFRORJLFDO� VXVWDLQDELOLW\�� 'DQLHOH� $OEHUWL� RI� WKH� ,&7� DQG� ,27� WHDP�� WKH� FRPSDQ\�
6RFLDO)DUH�IURP�7XULQ�DV�FRQFHUQV�VRFLDO�LQQRYDWLRQ��
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�
�
7. The Living Lab for the urban regeneration project of Gasparotto square in Padua,

Railway Station quarter: 2014-2018
�
,Q������ WKH�8QLSROLV�)RXQGDWLRQ��EHORQJLQJ� WR� WKH�8QLSRO�JURXS��SXEOLVKHG�D�FDOO� IRU� WHQGHU�
³&XOWXUDELOLW\�±�5HJHQHUDWLQJ�DUHDV�WR�EH�VKDUHG´� WR�VXSSRUW� LQQRYDWLYH�SURMHFWV�ZLWK�D�KLJK�
VRFLDO� LPSDFW�WKDW�FDQ�UHJHQHUDWH�DEDQGRQHG�RU�XQGHUXVHG�DUHDV��)LYH�SURMHFWV�RXW�RI�����
SUHVHQWHG�SURMHFWV�ZHUH�VHOHFWHG��$PRQJ� WKHVH�ILYH�SURMHFWV�� WKH�SURMHFW� IRU�3DGXD� ³/$%���
SLD]]D�*DVSDURWWR�8UEDQ�/LYLQJ�/DE´�FRRUGLQDWHG�E\�(OHQD�2VWDQHO�UHVHDUFKHU�DW�,8$9��
7KLV�H[SHULHQFH�UHSUHVHQWHG�DQ�LQWHUHVWLQJ�H[DPSOH�RI�LQFOXVLYH�GHVLJQ�DLPHG�DW�VRFLDO�DQG�
XUEDQ� UHJHQHUDWLRQ� RI� DQ� DUHD� ZKLFK� ZDV� H[FOXGHG� IURP� WKH� PRVW� UHFHQW� UHDO� HVWDWH�
GHYHORSPHQW�SURFHVVHV��
�
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�
Figure 7: Padua, Gasparotto square, entrance from Popolo street. We can set both the entrance of the 

underground car park, the proposed urban garden of 380 square meters and the community 
theater. Photo, G. Sergi 2018 

�
,Q�3DGXD�*DVSDURWWR�VTXDUH�LV�ORFDWHG�ZLWKLQ�LQ�WKH�5DLOZD\�6WDWLRQ�TXDUWHU�DQG�FORVH�WR�WKH�
ODUJH�DUHD� LQFOXGHG� LQ� WKH� UHDO�HVWDWH�SURMHFW�FDOOHG�33���DEDQGRQHG� LQ�������7KH�PRGHUQ�
EXLOGLQJV� ZKLFK� RXWOLQH� *DVSDURWWR� VTXDUH� DUH� SDUW� RI� DQ� XUEDQ� DUHD� FORVH� WR� WKH� UDLOZD\�
VWDWLRQ�WR�KRVW�SULYDWH�DQG�SXEOLF�RIILFHV���
7KH� DUHD� EHORQJLQJ� WR� WKH� UHDO� HVWDWH� SURMHFW� 33�� ZDV� DQ� XQEXLOW� DUHD� ZLWK� D� VXUIDFH� RI�
�������VTXDUH�PHWHUV��,W�LV�WKH�ODUJHVW�DEDQGRQHG�DUHD�LQ�WKLV�FLW\��7KLV�DUHD�EHJDQ�LWV�GHFD\�
LQ������ZKHQ� WKH�33��SURMHFW�ZDV�DEDQGRQHG�E\ �D�J URXS�RI� ORFDO� UHDO� HVWDWH�FRPSDQLHV���
7KH� HYHQWV� FRQQHFWHG� WR� WKLV� IDLOXUH� FDXVHG� WKH� FORVXUH� RI� WKH� EXLOGLQJ� VLWH� DQG� WKHQ�
ZRUVHQHG� WKH� VWDWH� RI� GHWHULRUDWLRQ� RI� WKH�ZKROH�33��DUHD��7RGD\� WKLV� DUHD� LV� DIIHFWHG� E\�
SHWW\�FULPH���
)RU�VRPH�\HDUV� WKH�EXLOGLQJV�WKDW� IDFH�*DVSDURWWR�VTXDUH�KDYH�KDG�YDFDQFLHV�RQ�GLIIHUHQW�
IORRUV�� 2YHU� WKH� SDVW� IHZ� \HDUV�� WKH� VTXDUH� KDV� EHFRPH� D�F ULWLFDO� DUHD� FKDUDFWHUL]HG� E\�
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VRFLDO�PDUJLQDOL]DWLRQ�DQG�LOOHJDO�DFWLYLWLHV�DW�QLJKW��$IWHU�WKH�FORVLQJ�WLPH�RI�RIILFHV��WKH�DUHD�
LV�QR�PRUH�FURZGHG�DQG�GDQJHURXV�WR�DWWHQG��
6LQFH������JURXSV�DQG�DVVRFLDWLRQV�KDYH�FRPPLWWHG�WR�UHFRYHU�WKLV�DUHD�ZKLFK�LV�RQ�WKH�RQH�
VLGH�DWWHQGHG�E\�SHRSOH�ZKR�ZRUN�KHUH� LQ� WKLV�EXVLQHVV�GLVWULFW�GXULQJ� WKH�GD\�DQG�SHRSOH�
OLYLQJ�LQ�WKLV�TXDUWHU��HVSHFLDOO\�DJHG�SHRSOH��DQG�RQ�WKH�RWKHU�VLGH�JURXSV�RI�LPPLJUDQWV�DQG�
SHRSOH�LQYROYHG�LQ�SHWW\�FULPHV�ZKR�XVH�WKLV�DUHD�IRU�LOOHJDO�DFWLYLWLHV��
7KH�&R�RSHUDWLYH�(67�(GXFD]LRQH�6RFLHWj�7HUULWRUL�ZDV�WKH�ILUVW�WR�VHWWOH�GRZQ�RQ�WKH�
JURXQG�IORRU�RI�WKH�VTXDUH�DQG�FUHDWHG�D�FR�ZRUNLQJ�DUHD�&2��ZLWK�VHDW�RQ�WKH�JURXQG�IORRU�
RI�RQH�RI�WKH�EXLOGLQJV�LQ�*DVSDURWWR�VTXDUH��(67�KDV�EHFRPH�WKH�OHDGHU�RI�VRPH�
DVVRFLDWLRQV�VXFK�DV�*DVSDURUWR�ZKLFK�GHDOV�ZLWK�WKH�FUHDWLRQ�RI�DQ�XUEDQ�JDUGHQ�DQG�WKH�
+XE�±�&XOWXUH�)RRG�DQG�6SRUW�ZKLFK�SURPRWHV�DQ�XUEDQ�UHJHQHUDWLRQ�SURFHVV�ZLWK�WKH�
SDUWLFLSDWLRQ�RI�FLWL]HQV��
7KH�(67�FR�RSHUDWLYH�VXSSRUWHG�WKH�GHYHORSPHQW�RI�WKH�XUEDQ�UHJHQHUDWLRQ�SURMHFW�/$%��
ZKRVH�SURPRWHUV�ZHUH�&2���+XE�&XOWXUH�)RRG�DQG�6SRUW�DQG�WKH�$VVRFLDWLRQ�3DUNRXU�
:DYH��
³7R� DFKLHYH� WKLV� REMHFWLYH�� VRPH� DFWLRQV� IRU� WKH� UHFODPDWLRQ� RI� SXEOLF� VSDFHV� KDYH� EHHQ�
JLYHQ�DQ�RYHUDOO� SHUVSHFWLYH�� LQYROYHPHQW�RI� LQKDELWDQWV� WKURXJK� WKH� VRFLDO� DQG�FRPPXQLW\�
WKHDWHU��FUHDWLRQ�RI�SXEOLF�DUW�ZRUNV��HQODUJLQJ�RI�WKH�XUEDQ�JDUGHQ��D�ZHHNO\�RUJDQLF�IDUPHU¶V�
PDUNHW��7KH� SURMHFW� DLPV� DW� LPSURYLQJ� WKH�TXDOLW\� RI� OLIH� RI� ORFDO� LQKDELWDQWV�� E\� FRPELQLQJ�
VHYHUDO� ILHOGV� VXFK� DV� SXEOLF� DUW�� FRPPXQLW\� WKHDWHU�� VSRUW�� XUEDQ� DJULFXOWXUH� WR�PDNH� WKH�
VTXDUH� D� VRFLDO� DQG� FXOWXUDO� KXE� IRU� WKH� FRPPXQLW\´� H[WUDFW� IURP� WKH� ZHEVLWH�
KWWSV���FXOWXUDELOLW\�RUJ��������
7KHUH�DUH�WHQ�SDUWQHU�RUJDQLVDWLRQV�RI�WKH�/$%��SURMHFW��7KH�LQVWLWXWLRQDO�SDUWQHUV�DUH�WKH�
0XQLFLSDOLW\�RI�3DGXD��%DQFD�3RSRODUH�(WLFD�DQG�WKH�,8$9�8QLYHUVLW\�RI�9HQLFH��
7KH�ZRUN�FDUULHG�RXW�ZLWKLQ�WKLV�FR�ZRUNLQJ�SURMHFW�OHG�WR�D�UHJHQHUDWLRQ�SURMHFW�RI�WKH�VTXDUH�
ZKLFK�FDQ¶W�EH�GHILQHG�DV�RUGLQDU\�EHFDXVH�LW�IRFXVHG�RQ�VRPH�SRWHQWLDO�DFWLRQV�����D�SURMHFW�
RQ� XUEDQ� JDUGHQV� ��� D� FRPPXQLW\� WKHDWHU� ��� WKH� UHXVH� RI� QHDUO\� ������� YDFDQW� VTXDUH�
PHWHUV�ZKLFK�IDFH�*DVSDURWWR�VTXDUH��
7KLV�SURMHFW�KDV�WKH�IROORZLQJ�FULWLFDO�DVSHFWV�����GLIILFXOWLHV�HQFRXQWHUHG�E\�WKH�0XQLFLSDOLW\�
RI� 3DGXD� LQ� XVLQJ� ������ YDFDQW� VTXDUH� PHWHUV� RZQHG� E\� WKH� 0XQLFLSDOLW\� IRU� VRFLDO� DQG�
KHDOWK�VHUYLFHV�ERWK�RQ� WKH�JURXQG�IORRU�DQG�RQ� WKH� IORRUV�DERYH�JURXQG���� WKH�SUREOHP�RI�
SHWW\�FULPH�ZKLFK� LV�GLIILFXOW� WR�GHDO�ZLWK�EHFDXVH�RI�VLWXDWLRQV�RI�GHJUDGDWLRQ� LQ�WKH�QHDUE\�
DQG�LQ�WKH�5DLOZD\�6WDWLRQ�TXDUWHU����GLIILFXOWLHV�LQ� LQYROYLQJ�WKH�ORFDO�SRSXODWLRQ�FRPSULVLQJ�
DJHG� SHRSOH� DQG�F RPPXWHUV� ��� GLIILFXOWLHV� LQ� GHYHORSLQJ� VSRUW� DQG� UHFUHDWLRQDO� DFWLYLWLHV��
HVSHFLDOO\�VWUHHW�VSRUWV�DQG�SDUNRXU��
:H�FDQ�PHQWLRQ�WKH�IROORZLQJ�SRVLWLYH�DVSHFWV�����WKH�HVWDEOLVKPHQW�RI�D�FXOWXUDO�FOXE�FDOOHG�
1DGLU� ZKLFK� SURPRWHV� VHYHUDO� LQLWLDWLYHV� ��� D� FR�ZRUNLQJ� VSDFH� RQ� WKH� JURXQG� IORRU� RI�
*DVSDURWWR�VTXDUH�ZKLFK�DWWUDFWV�WKH�LQWHUHVW�RI�VHYHUDO�\RXQJ�SURIHVVLRQDOV����WKH�VXFFHVV�
RI�XUEDQ�JDUGHQV�ZKLFK�OHG�WR�WKH�FUHDWLRQ�RI�DQ�XUEDQ�JDUGHQ�ZLWK�D�VXUIDFH�RI�����VTXDUH�
PHWHUV�� 7KH� XUEDQ� UHJHQHUDWLRQ� SURFHVV� VXSSRUWHG� E\� WKH� /$%�� SURMHFW� KDV� DOVR� EHHQ�
SURPRWHG� E\� WKH� 0XQLFLSDO� $GPLQLVWUDWLRQ� ZKLFK� KDV� UHFHQWO\� WDNHQ� RIILFH��
�
�
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'L�&DUOR�&���6DQWDUHOOL�(���������$Q�DQDO\VLV�RI�H�KHDOWK�OHYHO�LQ�,WDO\��ZZZ�PLVH�JRY�LW����
'L�&DUOR�&���������6PDUW�&LW\�DQG�6PDUW�6WDWLVWLFV��3URFHHGLQJV�RI�WKH����PHHWLQJ�RI�IRFXV�
JURXS�6PDUW�6XVWDQDLEOH�&LWLHV��7RULQR��
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Evaluation of Built Greenway Network in Beijing Based on Big 

Data Analysis  
�(YDOXDWLRQ�RI�%XLOW�*UHHQZD\�1HWZRUN�LQ�%HLMLQJ�%DVHG�RQ�%LJ�'DWD�$QDO\VLV��

�
/L�7DQ��%HLMLQJ�)RUHVWU\�8QLYHUVLW\��&KLQD�

�
�
1. Abstract 
 
$V�D�PXOWLIXQFWLRQDO�SXEOLF�VSDFH�QHWZRUN�GHHS� LQWR�FLW\��XUEDQ�JUHHQZD\�QHWZRUN�SOD\V�DQ�
HVVHQWLDO�UROH�LQ�WKH�XUEDQ�UHQHZDO�SURFHVV�ZLWK�WKH�LPSURYHPHQW�RI�OLYLQJ�HQYLURQPHQW�DQG�
VORZ�PRGH� WUDQVSRUWDWLRQ��ZKLFK�FDQ�SURPRWH�JUHHQ� OLIHVW\OH�DQG�UHGXFH�FDUERQ�HPLVVLRQV�
DV�DQ�DGDSW LYH� VWUDWHJ\� UHVSRQGLQJ� WR� FOLPDWH� FKDQJH� LQ�KLJK�VSHHG�XUEDQL]DWLRQ�SURFHVV��
7KH�SXUSRVH�RI�WKH�UHVHDUFK�LV�WR�HYDOXDWH�WKH�EXLOW�JUHHQZD\V�LQ�%HLMLQJ�EDVHG�RQ�WKH�VSDWLDO�
DQDO\VLV�RI�WKH�ELJ�GDWD�DFTXLUHG�IURP�SHRSOH¶V�GDLO\�OLIH�WR�PDNH�D�VXJJHVWLRQ�IRU�SURPRWLRQ�
VWUDWHJLHV����
 
&RPSDUHG� WR� WUDGLWLRQDO� PHWKRGV� OLNH� TXHVWLRQQDLUH� DQG� LQWHUYLHZ�� ELJ� GDWD� DQDO\VLV� FDQ�
SURYLGH�PRUH�REMHFWLYH�LQIRUPDWLRQ�HVSHFLDOO\�LQ�ODUJH�VFDOH�DQG�FRPSOLFDWHG�DUHDV����W\SLFDO�
EXLOW�JUHHQZD\V�LQ�GLIIHUHQW�UHJLRQV�RI�%HLMLQJ�ZDV�FKRVHQ�WR�EH�VWXGLHG�LQ�RXU�UHVHDUFK��7KH�
PHWKRG� XVHG� LQ� RXU� UHVHDUFK� LV� EDVHG� RQ� WZR� W\SHV� RI� ELJ�GDWD�� ORFDWLRQ� GDWD� IURP� ELNH�
VKDULQJ�PRELOH� DSSOLFDWLRQV� OLNH�2)2�%LNH�� DQG� WKH� SRLQW� RI� LQWHUHVW� GDWD� IURP�0LFUR�EORJ��
)LUVWO\��VSDWLDO�VWDWLVWLFV�WRROV�LV�XVHG�WR�DQDO\VLV�WKH�NHUQHO�GHQVLW\�HVWLPDWLRQ�RI�ELNH�XVH�LQ�
%HLMLQJ��7KH�UHODWLYLW\�EHWZHHQ�WKH�VSDWLDO�ORFDWLRQ�RI�WKH�JUHHQZD\�DQG�WKH�FOXVWHULQJ�IHDWXUH�
RI�SHRSOH¶V� WUDYHO� WUDMHFWRU\�ZDV�JDLQHG�IURP�WKH�UHVHDUFK� WR�HYDOXDWH� WKH�XWLOL]DWLRQ�UDWH�RI�
WKH�JUHHQZD\��6HFRQGO\��D�PHWKRG�FDOOHG�1/3,5�ZDV�XVHG�WR�H[WUDFW�WKH�LQIRUPDWLRQ�UHODWHG�
WR�WKH�HPRWLRQ�DQG�HYDOXDWLRQ�IURP�WKH�WH[W�GDWD�LQ�EORJV��7KLUGO\��WKH�FRPSUHKHQVLYH�UDWLQJV�
RI�GLIIHUHQW�VHFWLRQV�ZDV�JDLQHG�WKURXJK�RYHUOD\�DQDO\VLV��IURP�ZKLFK�WKH�ORZ�VFRUHG�VHFWLRQV�
FDQ�EH�YLVLEOH�LQ�PDSV��)LQDOO\��D�VLWH�LQYHVWLJDWLRQ�ZDV�XVHG�WR�UHYLVH�WKH�UHVXOWV�DQG�ILQG�RXW�
WKH� UHDVRQV� IURP���DVSHFWV� LQFOXGLQJ� WUDFH� FKRLFH�� UHVRXUFHV� FRQQHFWLYLW\�� LQWHJULW\�� IDFLOLW\�
DQG�VRFLDO�SURPRWLRQ��6WUDWHJLHV�IRU�LPSURYLQJ�WKH�EXLOW�JUHHQZD\V�DQG�VXJJHVWLRQV�IRU�IXWXUH�
XUEDQ�JUHHQ�QHWZRUN�FRQVWUXFWLRQ�ZHUH�SURYLGHG��
�
�
2. Introduction 
 
2.1  Background 
8UEDQ�JUHHQZD\��DV�D�PXOWLIXQFWLRQDO�SXEOLF�VSDFH�QHWZRUN�GHHS�LQWR�FLW\��SOD\V�DQ�HVVHQWLDO�
UROH�LQ�WKH�XUEDQ�UHQHZDO�SURFHVV�ZLWK�WKH�LPSURYHPHQW�RI�OLYLQJ�HQYLURQPHQW�DQG�VORZ�PRGH�
WUDQVSRUWDWLRQ��ZKLFK�FDQ�SURPRWH�JUHHQ�OLIHVW\OH�DQG�UHGXFH�FDUERQ�HPLVVLRQV�DV�DQ�
DGDSWLYH�VWUDWHJ\�UHVSRQGLQJ�WR�FOLPDWH�FKDQJH�LQ�KLJK�VSHHG�XUEDQL]DWLRQ�SURFHVV��,Q�UHFHQW�
\HDUV��PHJD�FLWLHV�LQ�&KLQD�KDYH�JUDGXDOO\�EXLOW�DQ�XUEDQ�JUHHQZD\�QHWZRUN��KRSLQJ�WR�
LPSURYH�WKH�XUEDQ�HFRORJLFDO�HIIHFWLYHQHVV��+RZHYHU��WKH�FRPSOH[�ODQG�XVH�DQG�GLYHUVH�
SXEOLF�GHPDQGV�RIWHQ�PDNH�WKH�XVH�RI�JUHHQZD\V�GLIIHUHQW�IURP�WKH�SODQQHUV¶�H[SHFWDWLRQV�
DQG�WKH�DOUHDG\�EXLOW�QHWZRUN�DUH�QRW�DGDSWHG�WR�WKH�FKDQJLQJ�DQG�FRPSOLFDWHG�HQYLURQPHQW��
%HFDXVH�WKH�JUHHQZD\�XVHUV�DUH�GLVSHUVHG�DQG�WKH�VXUURXQGLQJ�ODQG�XVH�HQYLURQPHQW�LV�
FRPSOH[�DQG�YDULHG��WUDGLWLRQDO�UHVHDUFK�PHWKRGV�DUH�GLIILFXOW�WR�FDUU\�RXW��:KLOH�WKH�UHVHDUFK�
DQG�DQDO\VLV�RI�QHWZRUN�ELJ�GDWD�FDQ�DFTXLUH��LGHQWLI\�DQG�DQDO\]H�KXJH�GDWD�YROXPH��
REWDLQLQJ�PRUH�DFFXUDWH�DQG�REMHFWLYH�UHVXOWV�WKURXJK�GHHS�PLQLQJ�DQG�PDFKLQH�OHDUQLQJ�WR�
PDNH�XS�IRU�WKH�VKRUWDJH�RI�WUDGLWLRQDO�UHVHDUFK�PHWKRGV���
�
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2.2  Data Sources 
7KH�ELJ�GDWD�XVHG�PDLQO\�LQFOXGHV�WKH�VSDWLDO�ORFDWLRQ�RI�VKDUHG�ELF\FOHV�DQG�WKH�ELJ�GDWD�RI�
0LFUR�EORJ�WH[WV��6LQFH�������VKDUHG�ELF\FOHV�VXFK�DV�2)2�DQG�02%,.(�KDYH�EHFRPH�PRUH�
DQG�PRUH�SRSXODU�LQ�%HLMLQJ��DQG�KDYH�EHFRPH�RQH�RI�WKH�LPSRUWDQW�PRGHV�RI�WUDYHO�IRU�
UHVLGHQWV��%LNH�VKDULQJ�PRELOH�DSSOLFDWLRQV�DUH�QRQ�SLOH�VKDUHG�ELF\FOH�XVLQJ�SODWIRUP�LQ�
&KLQD��8VHUV�RQO\�QHHG�WR�HQWHU�WKH�OLFHQVH�SODWH�QXPEHU�LQ�WKH�PRELOH�SKRQH�DSS�WR�JHW�WKH�
SDVVZRUG�XQORFNLQJ�WKH�ELF\FOH��ZKLFK�FDQ�EH�XVHG�DQ\WLPH�DQG�DQ\ZKHUH��7KH�VKDUHG�
ELF\FOH�LWVHOI�KDV�LWV�RZQ�UHDO�WLPH�ORFDWLRQ�LQIRUPDWLRQ��7KURXJK�WKH�QHWZRUN�ELJ�GDWD�
FUDZOLQJ��UHVHDUFKHUV�FDQ�REWDLQ�UHDO�WLPH�ELF\FOH�VSDWLDO�ORFDWLRQ�LQIRUPDWLRQ�LQ�D�FHUWDLQ�
DUHD��:LWK�WKH�IDVW�VSUHDG�RI�QRQ�SLOH�ELNH�VKDULQJ�PRGHV�LQ�&KLQD��DQ�LQFUHDVLQJ�QXPEHU�RI�
FLWL]HQV�SD\�FORVH�DWWHQWLRQ�WR�WKH�JUHHQZD\�V\VWHP�DQG�DUH�FDOOLQJ�IRU�D�KHDOWK\�DQG�VDIH�
WUDYHO�HQYLURQPHQW�DW�SUHVHQW���
�
:HLER�LV�D�&KLQHVH�PLFUREORJ�SODWIRUP�IRU�VKDULQJ��GLVVHPLQDWLQJ�DQG�DFTXLULQJ�LQIRUPDWLRQ�
EDVHG�RQ�XVHU�UHODWLRQVKLS��8VHUV�FDQ�VHW�XS�D�SHUVRQDO�FRPPXQLW\�WKURXJK�YDULRXV�FOLHQWV�
VXFK�DV�:(%�DQG�:$3��XSGDWH�LQIRUPDWLRQ�ZLWK�����ZRUGV��LQFOXGLQJ�SXQFWXDWLRQ�PDUNV���
DQG�UHDOL]H�UHDO�WLPH�VKDULQJ��:HLER�KDV�D�ODUJH�QXPEHU�RI�XVHUV�LQ�&KLQD��VR�LWV�WH[W�GDWD�
YROXPH�LV�KXJH��ZKLFK�LV�D�JRRG�UHSUHVHQWDWLYH�IRU�UHVHDUFK�DERXW�SHRSOH
V�SRVW�XVH�
HYDOXDWLRQ��
 
2.3  Research object 
7KH� JRYHUQPHQW� KDV� DQQRXQFHG� HLJKW� FRPSOHWHG� JUHHQZD\� SURMHFWV� E\� ������ 7KLV� SDSHU�
VHOHFWV� HLJKW� W\SLFDO� EXLOW� JUHHQZD\V� LQ� %HLMLQJ� DV� WKH� UHVHDUFK� REMHFWV��ZKRVH� QDPHV� DUH�
VKRZQ�LQ�7DEOH����)RU�WKH�FRQYHQLHQFH�RI�GHVFULSWLRQ��WKH�HLJKW�JUHHQZD\V�DUH�QDPHG�DIWHU�
8��8��DQG�&��&���µ8¶�UHSUHVHQWV�XUEDQ�JUHHQZD\��ZKLFK�LV�LQ�WKH�XUEDQ�DUHD��FRQQHFWLQJ�WKH�
SDUNV�� VTXDUHV�� UHFUHDWLRQ� VSDFH� DQG� VFHQLF� VSRWV� LQ� WKH� FLW\�� µ&¶� UHSUHVHQWV� FRXQWU\�
JUHHQZD\�ORFDWHG�LQ�WKH�FRXQWU\VLGH�DUHD�RI�WKH�FLW\��7KH�VSDWLDO�UHODWLRQVKLS�ZLWK�%HLMLQJ�RI�
WKH�HLJKW�JUHHQZD\V�LV�VKRZQ�LQ�)LJXUH�����
�

�
Figure 1: Site of the Built Greenways in Beijing 

�
$V�RI�������WKHVH�JUHHQZD\V�KDYH�FRPSOHWHG�WKH�FRQVWUXFWLRQ�RI�WKH�HQWLUH�OLQH��$PRQJ�WKHP��
VRPH�JUHHQZD\V�ZHUH�FRPSOHWHG�LQ�SKDVHV��DQG�WKH�FRPSOHWLRQ�GDWHV�RI�WKH�ZKROH�OLQH�DUH�
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VKRZQ� LQ� 7DEOH� ��� 7KH� UHOHYDQW� UHVHDUFK� LQ� WKLV� SDSHU� LV� EDVHG� RQ� WKH� FRPSOHWHO\� EXLOW�
JUHHQZD\V��DQG�WKH�UHOHYDQW�GDWD�DUH�FROOHFWHG�DIWHU�WKH�FRPSOHWLRQ�RI�WKH�HQWLUH�JUHHQZD\��
�
$V� WKH� UHVSRQVLEOH� JURXSV� DQG� FRQVWUXFWLRQ� SODQV� RI� JUHHQZD\� FRQVWUXFWLRQ� LQ� GLIIHUHQW�
UHJLRQV�DUH�GLIIHUHQW�� VRPH�JUHHQZD\V�KDYH�GLIIHUHQW�QDPHV�EXW�VKDUH�RYHUODSSLQJ� OLQH�� ,Q�
WKH�VHOHFWHG�JUHHQZD\�� WKHUH� LV�SDUWLDO�RYHUODS�EHWZHHQ�8��DQG�8���&��DQG�&���6LQFH� WKH�
WH[W�DQDO\VLV�RI�WKLV�VWXG\�LV�EDVHG�RQ�WKH�VHDUFK�IRU�JUHHQZD\�QDPHV��HDFK�JUHHQZD\�LV�VWLOO�
FRQVLGHUHG�VHSDUDWHO\�LQ�RUGHU�WR�REWDLQ�PRUH�GDWD��
�

1XPEHU� 1DPH�RI�*UHHQZD\� 7\SH� %XLOW�
WLPH�

2QH�ZD\�
OHQJWK�

8�� *UHHQZD\�DURXQG�WKH�VHFRQG�ULQJ�FLW\� 8UEDQ�W\SH� ����� ��NP�

8�� 7KH�µWKUHH�KLOOV�DQG�ILYH�JDUGHQV¶�UHJLRQ�
JUHHQZD\�

8UEDQ�W\SH� ����� ����NP�

8�� *DUGHQ�H[SR�JDUGHQ�JUHHQZD\� 8UEDQ�W\SH� ����� ����NP�

8�� <LQJFKHQJMLDQGX�JUHHQZD\� 8UEDQ�W\SH� ����� ���NP�

&�� :HQ\X�ULYHU�JUHHQZD\� &RXQWU\�W\SH� ����� ��NP�

&�� (DVW�VXEXUE�IRUHVW�SDUN�JUHHQZD\� &RXQWU\�W\SH� ����� ���NP�

&�� 7RQJ]KRX�QRUWK�FDQDO�JUHHQZD\� &RXQWU\�W\SH� ����� ��NP�

&�� 6KXQ\L�QHZ�WRZQ�ULYHUIURQW�IRUHVW�SDUN�
JUHHQZD\�

&RXQWU\�W\SH� ����� ��NP�

Table1: Greenways in the Research 
�
�
3. Methods 
�
7KH� UHVHDUFK� RI� WKLV� SDSHU�PDLQO\� LQFOXGHV� WKUHH� SDUWV�� WKH� HYDOXDWLRQ�RI� JUHHQZD\� XVDJH�
EDVHG�RQ�WKH�VSDWLDO�GLVWULEXWLRQ�DQDO\VLV�RI�VKDUHG�ELF\FOHV��WKH�HYDOXDWLRQ�RI�XVHU�HPRWLRQ�
EDVHG�RQ�PLFUREORJ�WH[W�DQDO\VLV�DQG�WKH�RYHUOD\�DQDO\VLV�DQG�FRPSUHKHQVLYH�HYDOXDWLRQ�RI�
WKHVH�WZR�DQDO\VLV�UHVXOWV��
 
3.1 the evaluation of greenway usage based on the spatial distribution analysis of 

shared bicycles  
7KH�GDWD�XVHG� IRU� DQDO\VLV�ZDV�GHULYHG� IURP�2)2�VKDUHG�ELF\FOHV��'DWD�ZDV�H[WUDFWHG�DW�
������DP�RQ�-XO\����������FRQWDLQLQJ���������VKDUHG�ELF\FOHV�UHDO�WLPH�VSDWLDO� ORFDWLRQ�ELJ�
GDWD�LQ�%HLMLQJ��)LJXUH�����
�
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�
Figure 2: Shared Bicycles Real-time Spatial Location 

�
%DVHG�RQ�$UF*,6�������WKH�SDSHU�XVHV�WKH�.HUQHO�'HQVLW\�$QDO\VLV��.'(��PHWKRG�WR�DQDO\]H�
WKH�VSDWLDO�SRVLWLRQ�RI�VKDUHG�ELF\FOHV�DQG�H[SORUH�WKH�KRWVSRWV�DORQJ�WKH�JUHHQZD\��.HUQHO�
GHQVLW\� FDOFXODWHV� WKH� GHQVLW\� RI� SRLQW� IHDWXUHV� DURXQG� HDFK� RXWSXW� UDVWHU� FHOO�� 7KH� NHUQHO�
IXQFWLRQ�LV�EDVHG�RQ�WKH�TXDUWLF�NHUQHO�IXQFWLRQ�GHVFULEHG�LQ�6LOYHUPDQ��
�
7KH�DQDO\VLV�LQFOXGHV�WZR�GLPHQVLRQV��FLW\�VFDOH�DQG�EORFN�VFDOH��7KH�FLW\�VFDOH�LV�WKH�XUEDQ�
DUHD�RI�%HLMLQJ�WKDW�FRQWDLQV�DOO� WKH�JUHHQZD\V� LQ�RUGHU�WR�H[SORUH�WKH�UHODWLRQVKLS�EHWZHHQ�
JUHHQZD\¶V� VSDFH� GLVWULEXWLRQ� DQG� NHUQHO� GHQVLW\�� )LJXUH� �� VKRZV� WKH� NHUQHO� GHQVLW\� RI�
VKDUHG�ELF\FOHV�LQ�%HLMLQJ��,W�FDQ�EH�VHHQ�WKDW�WKH�GHQVLW\�RI�VKDUHG�ELF\FOHV�LV�FRQFHQWUDWHG�
LQ�WKH�FHQWUDO�XUEDQ�DUHD��7KHUH�LV�D�ODUJH�GLIIHUHQFH�LQ�WKH�NHUQHO�GHQVLW\�EHWZHHQ�GLIIHUHQW�
JUHHQZD\V��$PRQJ�WKHP�� WKH�8��DQG�8��JUHHQZD\V�ZKLFK�DUH� LQ� WKH�FHQWUDO�FLW\�KDYH� WKH�
ODUJHVW� NHUQHO� GHQVLW\�� ZKLFK� PHDQV� WKDW� WKH� SRWHQWLDO� XWLOL]DWLRQ� UDWH� LV� KLJKHU� WKDQ� RWKHU�
JUHHQZD\V��7KH�NHUQHO�GHQVLW\�JUDGXDOO\� UHGXFHG�IURP�FLW\�FHQWUDO� WR�VXEXUEV�QHDU�8��DQG�
8��JUHHQZD\V��7KH�XVDJH�UDWH�RI�WKH�&�a&��JUHHQZD\�LV�UHODWLYHO\�ORZ��,W�LV�REYLRXV�WKDW�WKH�
OHYHO�RI�JUHHQZD\�XVDJH�KDV�DQ�REYLRXV�UHODWLRQVKLS�ZLWK�LWV�ORFDWLRQ�LQ�WKH�FLW\��,Q�DGGLWLRQ��
RWKHU�DUHDV�ZKHUH�QXFOHDU�GHQVLW\�LV�FRQFHQWUDWHG�UHYLHZ�WKH�KLJK�GHPDQG�IRU�VORZ�PRYLQJ�
V\VWHPV��7KHVH�DUHDV�GR�QRW�FXUUHQWO\�KDYH�D�JRRG�JUHHQZD\�V\VWHP�DQG�ZLOO�EHFRPH�WKH�
LPSRUWDQW�FKRLFH�RI�JUHHQZD\�VHOHFWLRQ�LQ�WKH�IXWXUH��
�
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�
Figure 3: Kernel Density of Shared Bicycles in Beijing 

�
$W�WKH�EORFN�VFDOH��LW�LV�PDLQO\�H[SHFWHG�WKDW�WKH�VL]H�RI�WKH�NHUQHO�GHQVLW\�UHIOHFWV�WKH�XVDJH�
UDWH�RI�GLIIHUHQW�VHFWLRQV�RI�WKH�JUHHQZD\��WKHUHE\�H[SORULQJ�SRWHQWLDO�DQG�SUREOHP�DUHDV��,Q�
RUGHU�WR�PDNH�WKH�GLIIHUHQFH�RI�NHUQHO�GHQVLW\�LQ�GLIIHUHQW�VHFWLRQV�PRUH�SURPLQHQW��ZH�ILUVWO\�
FRQVWUXFW� D� ����PHWHUV� EXIIHU� LQ� $UF*,6�� DQG� RQO\� FDOFXODWH� WKH� NHUQHO� GHQVLW\� LQVLGH� WKH�
EXIIHU�� 7KH� NHUQHO� GHQVLW\� GLVWULEXWLRQ� PDS� RI� WKH� ���P� EXIIHU� RI� WKH� HLJKW� JUHHQZD\V� LQ�
)LJXUH���LV�REWDLQHG��7KHUH�DUH�WZR�SRVVLEOH�UHDVRQV�IRU�WKH�DJJUHJDWLRQ�RI�QXFOHDU�GHQVLW\��
2QH� LV� WKDW� WKH� XVH� UDWH� RI� WKH� VHFWLRQ� LV� KLJK�� ZKLFK� LV� DQ� LPSRUWDQW� SRWHQWLDO� DUHD� RI�
JUHHQZD\�FRQVWUXFWLRQ��$QRWKHU�SRVVLELOLW\�LV�WKDW�WKHUH�LV�D�FHQWUDOL]HG�SDUNLQJ�VSDFH�IRU�WKH�
VKDUHG�ELF\FOHV��
�

�
Figure 4: kernel density distribution map of the 500m buffer of the eight greenways 

�
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3.2 User’s Emotional Evaluation Based on Weibo Text Analysis 
7KH� WH[W� XVHG� IRU� DQDO\VLV� FRPHV� IURP� µ6LQD�:HLER¶�� 0LFUR�EORJ� WH[W� ZLWK� HLJKW� JUHHQZD\�
QDPHV�DV�UHODWHG�NH\ZRUGV�ZDV�JDLQHG�WKURXJK�ELJ�GDWD�FUDZOLQJ��7KLV�UHVHDUFK�KDV�FUDZOHG�
����� UHODWHG� PLFUR�EORJV�� ,Q� WKH� UHOHYDQW� PLFUR�EORJV�� VRPH� ORFDWLRQ� DQG� FRQWHQW� DUH�
LQFRQVLVWHQW� ZLWK� WKH� UHVHDUFK� REMHFW� DQG� VRPH� DUH� WKH� SURPRWLRQ� PLFUREORJV� IURP� WKH�
JRYHUQPHQW� DQG� UHODWHG� LQVWLWXWLRQV�� $IWHU� UHPRYLQJ� WKHVH�PLFUREORJV�� ����P LFUREORJV� DUH�
UHVHUYHG� IRU� DQDO\VLV�� ZKLFK� LQFOXGHV� ������� &KLQHVH� FKDUDFWHUV�� 7KH� DPRXQW� RI� WH[W� IRU�
HDFK�JUHHQZD\�LV�VKRZQ�LQ�7DEOH����$PRQJ�WKHP��WKH�GDWD�YROXPHV�RI�8���&���DQG�&��DUH�
UHODWLYHO\�VPDOO�� LQGLFDWLQJ�WKDW� WKH�VXUURXQGLQJ�UHVLGHQWV�DUH�QRW�KLJKO\�DZDUH�RI� WKHP��'XH�
WR�WKH�VPDOO�DPRXQW�RI�WH[W��WKH�HYDOXDWLRQ�RI�LWV�REMHFWLYLW\�LV�SRRU��

1XPEHU� 7RWDO�TXDQWLW\�RI�
UHODWHG�
PLFUREORJV�

(IIHFWLYH�TXDQWLW\�RI�
UHODWHG�PLFUREORJV�

4XDQWLW\�RI�
SURSDJDQGD�
PLFUREORJV�

7KH�TXDQWLW\�
RI�YDOLG�WH[W�
ZRUGV�

8�� ���� ��� ���� �����

8�� ���� ��� ���� �����

8�� ���� �� ��� ����

8�� ���� ��� ���� �����

&�� ���� ��� ���� �����

&�� ���� ��� ��� ����

&�� ��� �� ��� ����

&�� ��� �� �� ����
Table 2: Text Quantity of 8 Greenways 

7KLV�SDSHU�DGRSWV�WH[W�HPRWLRQ�DQDO\VLV�WHFKQRORJ\�EDVHG�RQ�GHHS�QHXUDO�QHWZRUN�DQG�ZRUG�
IUHTXHQF\�VWDWLVWLFV�EDVHG�RQ�SHUIHFW�GRXEOH�DUUD\�75,(�WUHH��

6HQWLPHQW�DQDO\VLV�PDLQO\�DGRSWV�WZR�NLQGV�RI�WHFKQLTXHV����7KH�DXWRPDWLF�LGHQWLILFDWLRQ�DQG�
ZHLJKW� FDOFXODWLRQ� RI� HPRWLRQDO� ZRUGV� DUH� LWHUDWH� E\� XVLQJ� FR�RFFXUUHQFH� UHODWLRQVKLS� DQG�
DGRSWLQJ� WKH� WDFWLFV� RI� %RRWVWUDSSLQJ� DQG� ILQDOO\� JHQHUDWH� QHZ� HPRWLRQDO� ZRUGV� DQG� WKH�
ZHLJKW�����'HHS�QHXUDO�QHWZRUN� IRU�HPRWLRQ�GLVFULPLQDWLRQ��EDVHG�RQ�GHHS�QHXUDO�QHWZRUN��
HPRWLRQDO� ZRUGV� DUH� H[SDQGHG� DQG� FDOFXODWHG� IRU� V\QWKHVL]LQJ� WKH� ILQDO� UHVXOW�� 7KH�ZKROH�
DQDO\VLV� SURFHVV� ZDV� FRPSOHWHG� LQ� 1/3,5㸦1DWXUDO� /DQJXDJH� 3URFHVVLQJ�	� ,QIRUPDWLRQ�
5HWULHYDO㸧�ELJ�GDWD�VHDUFK�DQG�PLQLQJ�SODWIRUP���

7KH� UHVXOWV� RI� HPRWLRQDO� DQDO\VLV� DUH� VKRZQ� LQ� )LJXUH� ��� 7KH� VWXG\� GLYLGHG� WKH� DQDO\VLV�
UHVXOWV� LQWR�SRVLWLYH�HPRWLRQV�DQG�QHJDWLYH�HPRWLRQV��SRVLWLYH�HPRWLRQV� LQFOXGH�KDSS\�DQG�
OLNH� ZKLOH� QHJDWLYH� HPRWLRQV� LQFOXGH� DQJU\�� VDG�� IHDU�� QDXVHD�� DQG� VFDUH�� 7KH� SLH� FKDUWV�
UHIOHFW�WKH�SURSRUWLRQ�RI�XVHUV
�HPRWLRQV�LQ�GLIIHUHQW�JUHHQZD\V��

1177



�
Figure 5: the Proportion of Users' Emotions in Different Greenways 

�
7KH�ZRUG�IUHTXHQF\�VWDWLVWLFV�EDVHG�RQ�WKH�SHUIHFW�GRXEOH�DUUD\�75,(�WUHH�DUH�SURYLGHG�E\�
WKH�1/3,5�SODWIRUP��DQG� LWV�ZRUG� IUHTXHQF\� VWDWLVWLFDO� DOJRULWKP� LV� WHQ� WLPHV�PRUH�HIILFLHQW�
WKDQ� WKH� FRQYHQWLRQDO� DOJRULWKP�� 7KH� HIILFLHQF\� RI� WKH� DOJRULWKP� GRHV� QRW� LQFUHDVH�
H[SRQHQWLDOO\�ZLWK�WKH�LQFUHDVH�RI�WKH�QXPEHU�RI�SHQGLQJ�VWDWLVWLFV��EXW�JHQHUDOO\�JURZV���VXE�
OLQHDUO\���
�
7KLV�UHVHDUFK�H[WUDFWV�QRXQV��YHUEV�DQG�DGMHFWLYHV�LQ�WKH�WH[W��DQG�FRXQWV�WKH�WRS����ZRUGV�
ZLWK� WKH�KLJKHVW�IUHTXHQF\�UHVSHFWLYHO\��$PRQJ�WKHP�� WKH�VWDWLVWLFDO� UHVXOWV�RI�QRXQV�UHIOHFW�
WKH�DWWHQWLRQ�SDLG�WR�GLIIHUHQW�QRGHV�RI�WKH�JUHHQZD\��DQG�WKH�UHVXOWV�FDQ�FRUUHVSRQG�WR�WKH�
VSDWLDO�SRVLWLRQ�RI�WKH�JUHHQZD\��DV�VKRZQ�LQ�)LJXUH����6WDWLVWLFV�DERXW�YHUEV�UHIOHFW�WKH�W\SHV�
RI�DFWLYLWLHV�SHRSOH�GR�RQ� WKH�JUHHQZD\��DQG�WKH� WRS��� W\SHV�RI�DFWLYLWLHV�DUH�VKRZQ� LQ� WKH�
7DEOH� ��� 7KH� DGMHFWLYHV¶� VWDWLVWLFDO� UHVXOWV� HYDOXDWH� WKH� JUHHQ� ODQH� PRRG� UHIOHFWV� SHRSOH�
UHDVRQV�� $PRQJ� WKHP�� WKH� WRS� �� QHJDWLYH� HPRWLRQV� LQ� WKH� HYDOXDWLRQ� DUH� �FURZGHG�� ��
�GDQJHURXV��DQG��ZKHUH���DQG�WRS���SRVLWLYH�HPRWLRQV�DUH��KHDOWK����KDSS\��DQG��EHDXWLIXO�����������
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�
Figure 6: Hubs with High Attention 

�

� 8�� 8�� 8�� 8�� &�� &�� &�� &��

�VW� GLVFRY
HU\�

:DONLQ
J�

7UDYHOOL
QJ�

6HHLQ
J�

%LF\FOLQJ� %LF\FOLQJ� $FFRPSOLV
KPHQW�

&RQQHF
WLQJ�

�QG� 3DVVLQ
J�E\�

5XQQLQ
J�
�

&RQQHF
WLQJ�

7UHHV�
VKDG
H�WKH�
VWUHHW
��

(QMR\PHQW� 2SHQ� UHOD[DWLRQ� 0RUQLQ
J�
H[HUFLV
H�

�UG� UHOD[DW
LRQ�

([SHULH
QFH�

6RXYHQ
LU�

([HUF
LVH�

$FFRPSOLV
KPHQW�

$FFRPSOLV
KPHQW�

%LF\FOLQJ� 6KDULQJ�

Table 3: Top 3 Types of Activities in Different Greenways 
�
7KURXJK�ILHOG�UHVHDUFK��ZH�YHULI\�WKH�XVDJH�RI�HDFK�JUHHQZD\��ZKLFK�EDVLFDOO\�FRQIRUPV�WR�
WKH�UHVXOWV�RI�WH[W�DQDO\VLV��+RZHYHU��WKH�&���&��DQG�8��JUHHQZD\�KDYH�PDQ\�SUREOHPV�LQ�
LQIUDVWUXFWXUH��FRQWLQXLW\�DQG�LGHQWLILFDWLRQ�V\VWHP��ZKLFK�LV�TXLWH�GLIIHUHQW�IURP�WKH�UHVXOWV�RI�
WH[W�DQDO\VLV�SRVVLEO\�GXH�WR�WKH�VPDOO�DPRXQW�RI�WH[W��
���
3.3 Overlay analysis and comprehensive evaluation 
7KLV� SDUW� LV� PDLQO\� WR� VXSSOHPHQW� DQG� YHULI\� WKH� WZR� UHVHDUFK� PHWKRGV�� :H� RYHUOD\� WKH�
NHUQHO�GHQVLW\�GLVWULEXWLRQ�PDS�RI�WKH����P�EXIIHU�RI�WKH�HLJKW�JUHHQZD\V��)LJXUH����ZLWK�WKH�
JUHHQZD\� IRFXV�KHDW�PDS�RI� WKH� WH[W�DQDO\VLV�VHFWLRQ� �)LJXUH�����7KH�UHVXOWV�DUH�VKRZQ� LQ�
)LJXUH����ZKLFK�UHIOHFWV�WKH�SRWHQWLDO�DUHDV�RI�WKHVH�EXLOW�JUHHQZD\V���
�
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Figure 7: Potential Areas of the 8 Greenways 

�
�
4. Conclusion 
 
4.1 trace choice 
$FFRUGLQJ� WR� WKH�DQDO\VLV�RI�%HLMLQJ�FLW\�VKDUHG�ELF\FOH�NHUQHO�GHQVLW\� �)LJXUH����� LW�FDQ�EH�
VHHQ�WKDW�WKHUH�DUH�PDQ\�DUHDV�LQ�WKH�FLW\�ZLWK�ODUJH�ELF\FOH�XWLOL]DWLRQ�UDWH��EXW�WKHUH�LV�VWLOO�
QR� JUHHQZD\� V\VWHP�� 7KHVH� DUHDV� DUH� SRWHQWLDO� DUHDV� IRU� IXWXUH� XUEDQ� JUHHQZD\� V\VWHP�
VHOHFWLRQ��%\� LPSURYLQJ�WKH�ULGLQJ�HQYLURQPHQW�WKURXJK�WDUJHWHG�JUHHQ�URDGV�� LW�FDQ�SURYLGH�
SHRSOH�ZLWK�D�EHWWHU�VORZ�PRYLQJ�H[SHULHQFH��
�
4.2 resources connectivity 
7KH� SRWHQWLDO� DUHDV� REWDLQHG� E\� WKH� VXSHUSRVLWLRQ� VWXG\� �)LJXUH� ��� SUHVHQW� LPSRUWDQW�
VXUURXQGLQJ� DUHDV� ZKLFK� KDYH� EHWWHU� ODQGVFDSH� UHVRXUFHV� RU� D�O DUJH� QXPEHU� RI� SHRSOH��
+RZHYHU�� LQ� WKH�DFWXDO� VXUYH\�� WKH�GHVLJQ�DQG�SODQQLQJ�RI�PRVW� RI� WKH�SRWHQWLDO� DUHDV�DUH�
EXLOW�OLNH�RWKHU�DUHDV��DQG�WKH�VXUURXQGLQJ�UHVRXUFHV�DUH�DOVR�VHSDUDWHG��,W�LV�UHFRPPHQGHG�
WR�LPSURYH�WKH�GHVLJQ�TXDOLW\�RI�WKHVH�SRWHQWLDO�VHFWLRQV�LQ�WKH�IXWXUH�JUHHQZD\�FRQVWUXFWLRQ��
HVSHFLDOO\� WR� FRQQHFW� WKH� VXUURXQGLQJ� UHVRXUFH� QRGHV�� VXFK� DV� LQFUHDVLQJ� WKH� JUHHQZD\�
EUDQFK�OLQH��EHWWHU�FRPELQLQJ�WKH�UHVRXUFHV�ZLWK�WKH�JUHHQZD\��
�
4.3 integrity 
7KURXJK� DQDO\VLV� DQG� UHVHDUFK� DQG� GHPRQVWUDWLRQ�� ZH� IRXQG� WKDW� DQ� LPSRUWDQW� LVVXH� LQ�
%HLMLQJ
V� EXLOW� JUHHQZD\V� LV� WKH� LQWHJULW\� RI� WKH� JUHHQZD\�� $OWKRXJK� WKH� JRYHUQPHQW� KDV�
SODQQHG�D�FRQWLQXRXV�JUHHQZD\�V\VWHP��LQ�WKH�DFWXDO�FRQVWUXFWLRQ�SURFHVV��PDQ\�JUHHQZD\V�
ZLOO� EH� DIIHFWHG� E\� XUEDQ� URDGV�� 7KHUH� DUH�PDQ\� SUREOHPV� WKDW� JUHHQZD\V� DUH� FXW� RII� E\�
XUEDQ�URDGV�RU�ODFN�RI�ODQG��RQO\�WR�RFFXS\�URDGZD\V�RU�FURVVZDONV���FURZGHG�����GDQJHURXV��
DQG� �ZKHUH�� LQ� HPRWLRQDO� DQDO\VLV� RIWHQ� UHIOHFW� VXFK� SUREOHPV�� ,W� LV� VXJJHVWHG� WKDW� LQ� WKH�
IXWXUH� JUHHQZD\� FRQVWUXFWLRQ� DQG� WUDQVIRUPDWLRQ� SURFHVV�� WKHVH� SUREOHP� DUHDV� ZLOO� EH�
WUHDWHG�LQ�D�WDUJHWHG�PDQQHU�E\�JUDGXDOO\�DGMXVWLQJ�ODQG�DOORFDWLRQ�DQG�FRQVWUXFWLQJ�D�WKUHH�
GLPHQVLRQDO�WUDQVSRUWDWLRQ�V\VWHP��
�
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4.4 facility 
$FFRUGLQJ� WR� WKH� UHVXOWV� RI� VHQWLPHQW� DQDO\VLV�� WKH� SUREOHP� RI� JUHHQZD\� IDFLOLWLHV� LV�
FRQFHQWUDWHG�RQ�WKH�UHFRJQLWLRQ�RI�JUHHQZD\V��,W�LV�VXJJHVWHG�WKDW�WKURXJK�WKH�LPSURYHPHQW�
RI� SDYLQJ� DQG� PDUNLQJ� V\VWHP�� WKH� UHFRJQL]DELOLW\� RI� JUHHQZD\V� FDQ� EH� LQFUHDVHG�� DQG�
SHRSOH�ZKR�DUH�ULGLQJ�FDQ�EHWWHU�ILQG�JUHHQZD\V�ORFDWLRQV�DQG�GLUHFWLRQV�IRU�WKHLU�WUDYHO��
�
4.5 social promotion 
:H� IRXQG� WKDW� DOWKRXJK� VRPH� JUHHQ� URDGV� KDYH� WKH� VDPH� FRQVWUXFWLRQ� WLPH�� WKH� UHODWHG�
WHUPV�KDYH�JUHDW�GLIIHUHQFHV�LQ�WKH�PLFUREORJ�SODWIRUP��VXFK�DV�8��DQG�8����7KH�VWDWLVWLFDO�
UHVXOWV� VKRZ� WKDW� WKHUH� DUH� DOVR� ODUJH� GLIIHUHQFHV� LQ� WKH� QXPEHU� RI� SXEOLFLW\� PLFUREORJV�
EHWZHHQ� WKH� WZR�� ,W� FDQ� EH�V SHFXODWHG� WKDW� WKH� JRYHUQPHQW
V� RQOLQH� SXEOLFLW\� DOVR� KDV� D�
FHUWDLQ�UROH�LQ�SURPRWLQJ�SHRSOH
V�XVH�RI�JUHHQZD\V��,W�LV�UHFRPPHQGHG�WKDW�WKH�JRYHUQPHQW�
DQG�UHOHYDQW�DJHQFLHV� LQFUHDVH�UHOHYDQW�VRFLDO�SURSDJDQGD��DQG�DFWLYHO\�EXLOG�DQG�RSHQ�XS�
QHWZRUN�SODWIRUPV�VXFK�DV�:HLER�WR�SURYLGH�D�EHWWHU�IRXQGDWLRQ�IRU�IXWXUH�IHHGEDFN�UHVHDUFK��
�
�
References: 
6LOYHUPDQ��%��:��'HQVLW\�(VWLPDWLRQ�IRU�6WDWLVWLFV�DQG�'DWD�$QDO\VLV��1HZ�<RUN��&KDSPDQ�
DQG�+DOO��������
KWWS���SUR�DUFJLV�FRP�HQ�SUR�DSS�WRRO�UHIHUHQFH�VSDWLDO�DQDO\VW�KRZ�NHUQHO�GHQVLW\�ZRUNV�KWP�
KWWS���LFWFODV�QOSLU�RUJ�QOSLU�KWPO�IHQOHL���KWPO�
KWWS���LFWFODV�QOSLU�RUJ�QOSLU�KWPO�TLQJJDQ���KWPO�
KWWS���LFWFODV�QOSLU�RUJ�GRFV�
KWWS���ZZZ�EM\O�JRY�FQ�VGOK�MNOG��
�
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2ELQQD�&��11$0$1,��

'HSDUWPHQW�RI�(VWDWH�0DQDJHPHQW��8QLYHUVLW\�RI�1LJHULD�1VXNND��(QXJX��1LJHULD� �
�
�
�
1. Abstract 
 
*UHHQ� LQIUDVWUXFWXUH� FRQFHSW� HPHUJHG�DV� D� VROLG� WRRO� LQ� DOO� DUHDV� RI� VSHFLDOL]DWLRQ� LQ� WRZQ�
SODQQLQJ� GHYHORSPHQW� SURMHFWV�� 7UDQVSRUWDWLRQ� SODQQLQJ� LV� DQ� LPSRUWDQW� VHFWRU� WKDW� KDV�
VLJQLILFDQW� LQIOXHQFH�RQ�HIIHFWLYHQHVV�RU� IXQFWLRQDOLW\� RI� DOO� VHFWRUV�RI� WKH�HQYLURQPHQW��7KH�
FRQFHUQ� OLHV�RQ�KRZ�FRXQWULHV� FDQ�PDNH�GHYHORSPHQW� LQ� WKLV� VHFWRU�PRUH� VXVWDLQDEOH�DQG�
HIILFLHQW�� +RZHYHU�� WKHUH� H[LVW� D� JDS� LQ� OLWHUDWXUH� IRU� DQ� LQWHJUDWHG� IUDPHZRUN� WR� DLG�
HQJLQHHULQJ�RUJDQL]DWLRQ�� WKH�SODQQHUV�DQG� WKH�JRYHUQPHQW� LQ�SODQQLQJ� WKH�VWDUW�XS�RI�QHZ�
WUDQVSRUW�HIILFLHQW�SURMHFWV�LQ�WKH�FRQWH[W�RI�JUHHQLQJ�DQG�VXVWDLQDELOLW\�LQ�$IULFDQ�FLWLHV��7KLV�
VWXG\� DWWHPSWV� WR� LGHQWLI\� H[LVWLQJ� IUDPHZRUN� WKDW� KDYH� EHHQ� SURSRVHG� E\� PDMRU� FLWLHV� LQ�
$IULFD� WKDW�HQVXUH�JUHHQ� WUDQVSRUWDWLRQ�SURMHFWV�DQG� UHYLHZ� IUDPHZRUNV�XVHG�E\�GHYHORSHG�
FRXQWULHV��7KLV�UHYLHZ�LGHQWLILHV�VHYHUDO�DSSURDFKHV�WKDW�KDYH�EHHQ�HPSOR\HG�E\�GHYHORSHG�
QDWLRQV�DQG�UHFRPPHQGV�D�UHDG\�WR�XVH�IUDPHZRUN�RI�VHTXHQFHG�WDVNV�WKDW�ZLOO�DLG�SURSHU�
LQWHJUDWLRQ�RI�JUHHQ�LQIUDVWUXFWXUH�LQ�WUDQVSRUWDWLRQ�GHYHORSPHQW��7KLV�UHVHDUFK�DOVR�UHYLHZV�
*,�� OLWHUDWXUH� ZLWK� D� IRFXV� RQ� WUDQVSRUWDWLRQ� GHYHORSPHQW� DQG� LQFOXGLQJ� PHWKRGV� DQG��
WHFKQLTXHV�DGRSWHG�LQ�WKHVH�UHYLHZHG�DSSURDFKHV�LQ�$IULFDQ�FLWLHV��
�
.H\�ZRUGV��*UHHQ�,QIUDVWUXFWXUH��7UDQVSRUWDWLRQ�SODQQLQJ��6XVWDLQDELOLW\��(QYLURQPHQW�
�
2. Introduction 
0RVW� HQYLURQPHQWDO� SURIHVVLRQDOV� KDYH� VWDUWHG� LQFRUSRUDWLQJ� GLIIHUHQW� HFRORJLFDO� LQWHJUDWHG�
FRQFHSWV�WKDW�VXSSRUWV�GHVLJQ�RI�OLYHDEOH�DQG�VXVWDLQDEOH�HQYLURQPHQW��+RZHYHU��LQ�WKH�DUHD�
RI� WUDQVSRUWDWLRQ� SODQQLQJ�� SODQQHUV� DQG� SROLF\� PDNHUV� VHHP� WR� EH� ODJJLQJ� EHKLQG� LQ�
SURYLGLQJ� VXFK� DQ� HFRORJLFDO� LQWHJUDWHG� FRQFHSW� �%HDWO\�� ������� &RQWHPSRUDU\� VWXGLHV�
IRFXVHV� RQ� D� XQLILHG� DSSURDFK� WR� GHVLJQ� RI� VXVWDLQDEOH� V\VWHP� WKDW� LQWHJUDWHV� DOO� VFDOHV�
LQFOXGLQJ� WKH� WUDQVSRUWDWLRQ� VHFWRU� UDQJLQJ� IURP� PROHFXODU� WR� JOREDO� �9DQ� 'HU� 5\Q� DQG�
&RZHQ���������*UHHQ�LQIUDVWUXFWXUH�KDV�EHHQ�SURSRVHG�E\�PRVW�SURIHVVLRQV�DV�DQ�DSSURDFK�
WR� GHVLJQLQJ� VXVWDLQDEOH� FLW\� V\VWHPV� LQ� WUDQVSRUWDWLRQ� SODQQLQJ� LQ� GHYHORSHG� QDWLRQV��
$OWKRXJK�� WKH�SULQFLSOHV�DQG�FRQFHSWV�XQGHUSLQQLQJ�DUH�QRW�DQG�FDQ�EH� WUDFHG� WKURXJK� WKH�
EHJLQQLQJ� RI� HQYLURQPHQWDOLVP�� ODQGVFDSH� DUFKLWHFWXUH� DQG� SODQQLQJ� LQ� WKH� ��WK� FHQWXU\�
(XURSH��3DQNKXUVW���������7KHQ�LW�ZDV�WHUPHG�FRQFHSWV�DV�VXVWDLQDEOH�HQYLURQPHQW��OLYHDEOH�
FLWLHV��VPDUW�JURZWK��FRPSDFW�FLWLHV�HWF���+RZHYHU��WKH�*�,�FRQFHSW�LV�EHLQJ�SDLUHG�ZLWK�RWKHU�
PLWLJDWLYH� WRROV� WKDW� ZLOO� DLG� LQ� DFKLHYLQJ� D� VXVWDLQDEOH� HQYLURQPHQW�� 'XH� WR� WKH� FRVW�
LPSOLFDWLRQV� DVVRFLDWHG� ZLWK� WKH� SURYLVLRQ� RI� WKH� LQIUDVWUXFWXUH� UHTXLUHG� IRU� WKH�
LPSOHPHQWDWLRQ�RI�VXVWDLQDEOH��PLWLJDWLYH��WRROV��GHYHORSLQJ�QDWLRQV�KDV�EHHQ�HQFRXUDJHG�WR�
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ILUVW�HPSOR\�DGDSWLYH�PHDVXUHV�DV�*�,� LQIUDVWUXFWXUH��81&&&���������$V� WKLV� LV�DQ�HIILFLHQW�
ZD\� WR� VROLGLI\� WKH� UHVLOLHQFH� RI� FLWLHV� WR� WKH� HIIHFWV� RI� FOLPDWH� FKDQJH� DQG� HQFRXUDJLQJ�
VXVWDLQDEOH�GHYHORSPHQW���
,Q�$IULFDQ�FLWLHV�PRVW�RI� WKH�HIIHFWV�RI�FOLPDWH�FKDQJH�DUH�DV�D� UHVXOW�RI�PDQV�XQFRQWUROOHG�
DQG� LQGLVFULPLQDWH�DFWLYLWLHV�DQG�WKLV�FDQ�EH�PDQDJHG��7KH�GLVSDULW\�EHWZHHQ� ODQG�XVH�DQG�
PRELOLW\� KDV� EHHQ� DQ� LVVXH� LQ� WKH� LPSOHPHQWDWLRQ� RI� D� VXVWDLQDEOH� WUDQVSRUWDWLRQ�
LQIUDVWUXFWXUH��7KH�WUDQVSRUWDWLRQ�VHFWRU�FRQWULEXWHV�LPPHQVHO\�WR�JUHHQKRXVH�JDV�HPLVVLRQV�
LQ� WKH�ZRUOG�DQG� LQ�PDMRU�$IULFDQ�FRXQWULHV� OLNH�6RXWK�$IULFD�� WUDQVSRUWDWLRQ�KDV�JURVVO\� LWV�
RZQ�VKDUH�LQ�WKH�WRWDO�HPLVVLRQ�IURP�����IURP��������*J�&2��HT�LQ������WR��������*J�&2��
HT�LQ�������3HWHUV���������$V�D�UHVXOW�WKH\�KDYH�VHW�WDUJHWV�LQ�OLQH�ZLWK�WKH�3DULV�DJUHHPHQW�
DW�&23����WR�UHGXFH�WKH�HPLVVLRQV�E\�����LQ�*+*V�E\������DQG�D�����UHGXFWLRQ�E\������
�3HWHUV��������ZLWK�WKH�IRUPXODWLRQ�RI�WKH�*UHHQ�7UDQVSRUW�6WUDWHJ\��,Q�1LJHULD��VWHSV�DUH�VWLOO�
XQGHUZD\�EXW� WKHUH� LV�VWLOO�D�JDS� LQ�D�SROLF\�IUDPHZRUN�WKDW�VXSSRUWV�JUHHQ� LQIUDVWUXFWXUH� LQ�
WUDQVSRUWDWLRQ�SODQQLQJ��7KH�GUDIW�WUDQVSRUWDWLRQ�SROLF\�VWUDWHJ\�KDV�OLWWOH�RU�QR�IUDPHZRUN�WKDW�
VXSSRUW� LQWHJUDWLQJ� JUHHQ� SODQQLQJ�� *HQHUDOO\�� LQ� WUDQVSRUWDWLRQ� SODQQLQJ�� WKLV� FRQFHSW� LV�
UHODWLYHO\�QHZ�DV�XQGHUO\LQJ� IDFWRUV�VXSSRUWLQJ� LWV� LPSOHPHQWDWLRQ�KDV�D�JUHDW�GHDO�RI�JUD\�
LQIUDVWUXFWXUH�� 7KLV� LV� RQH� RI� WKH� UHDVRQV�ZK\�PRVW� FLWLHV� DUH� VWLOO� KDYH� QRW� GHYHORSHG� DQ�
LQWHJUDWLYH�SROLF\�IUDPHZRUN�WKDW�VXSSRUWV�JUHHQ�LQIUDVWUXFWXUH�DSSURDFK�
�
+RZHYHU��JUHHQ�LQIUDVWUXFWXUH�KDYH�EHHQ�GHILQHG�XVLQJ�WKH�DGDSWLYH�PDQDJHPHQW�DSSURDFK�
DQG�WKLV�KDV�EHHQ�GHVLJQHG�SULPDULO\�WR�VXSSRUW�PDQDJHUV� LQ�GHDOLQJ�ZLWK�KLJKO\�FRQQHFWHG�
V\VWHPV� OLNH� WUDQVSRUWDWLRQ� �:LHWVNH� DQG� -HIIUH\�� ������� 7KLV� DSSURDFK� LV� LQVWUXPHQWDO� WR�
GHYHORSLQJ� HFRQRPLHV� DV� WKHUH� DUH� QR� PDVVLYH� IXQGV� UHTXLUHG� LQ� LWV� LPSOHPHQWDWLRQ���
7KHUHIRUH�GHYHORSLQJ�D�QHZ�VWDQGDUG�RI�PHDVXULQJ��RU� WHFKQLTXH�DQG�DQDO\WLFDO� IUDPHZRUN�
WKDW�ZLOO�PDNH�LQWHJUDWLRQ�HDVLHU�IRU�FLWLHV���-HIIUH\�	�*HDU\��������LQ�WKH�WUDQVSRUWDWLRQ�VHFWRU�
ZLWK� ERWK� GHYHORSHG� DQG� GHYHORSLQJ� HFRQRPLHV� LV� YHU\� PXFK� UHTXLUHG�� 7KLV� LV� GXH� WR�
GLVUHJDUG� RI� WKH� µJUHHQ¶� DQG� FRQFHQWUDWLQJ� RQ� HQHUJ\� HIILFLHQF\� LQ� SXEOLF� WUDQVSRUWDWLRQ�
LQIUDVWUXFWXUH� SD\LQJ� OLWWOH� DWWHQWLRQ� WR� LPSURYLQJ� OLYDELOLW\� DQG� XUEDQ� KDSSLQHVV� WKURXJK�
H[SDQGLQJ�WKH�GLPHQVLRQV�RI�QDWXUH��%HDWO\����������
7KH� DLP� RI� WKLV� SDSHU� LV� WR� SURYLGH� D� FRPSUHKHQVLYH� UHYLHZ� RI� JUHHQ� LQIUDVWUXFWXUH� LQ�
WUDQVSRUW�SODQQLQJ�DV�FRXOG�EH�VHHQ�LQ�$IULFDQ�FLWLHV��,W�LV�QRWHZRUWK\�WKDW�D�QXPEHU�RI�VWXGLHV�
RQ� JUHHQ� LQIUDVWUXFWXUH� RYHU� WKH� ODVW� GHFDGH� ZLWK� OLWWOH� IRFXV� RQ� WKH� WUDQVSRUWDWLRQ� VHFWRU��
7KHUH� DOVR� H[LVWV� D� JDS� RQ� ILQGLQJ� DQ� LQWHJUDWLQJ� IUDPHZRUN� RQ� JUHHQ� LQIUDVWUXFWXUH� WR�
WUDQVSRUWDWLRQ�GHYHORSPHQW�LQ�$IULFDQ�FLWLHV��7KLV�SDSHU�VXJJHVWV�VWHSV�WKDW�FDQ�EH�WDNHQ�WR�
DGGUHVV� WKLV� JDS�� 7KLV� SDSHU� EXLOGV� RQ� H[LVWLQJ� OLWHUDWXUH� LQ� GHYHORSHG� FRXQWULHV�� 7KLV� LV�
IROORZHG�E\�D�GLVFXVVLRQ�RI�H[LVWLQJ�JHQHUDO�SUDFWLFHV�DSSURDFKHV�WKDW�FRXOG�EH�HPSOR\HG�LQ�
LQWHJUDWLQJ� WKH� FRQFHSW� RI� JUHHQ� LQIUDVWUXFWXUH� LQ� WUDQVSRUWDWLRQ� SODQQLQJ�� 7KH� UHVHDUFK�
FRQFOXGHV� RQ� VHOHFWLQJ� DQ� DGDSWDEOH� DSSURDFK� WR� WKH� JHRJUDSK\� RI� $IULFDQ� FLWLHV��2Q� WKDW�
QRWH�� WKH�FXUUHQW�FKDOOHQJHV��RQ�JRLQJ�SURJUHVV�DQG�VHFWRUV� WKDW�QHHG�IXUWKHU� UHVHDUFK�DUH�
RXWOLQHG�DQG�GLVFXVVHG����
�
3. Methodology

7KH�SDSHU� LV� D� GHVN�EDVHG� UHYLHZ�RI� D� QXPEHU� RI� DUWLFOHV� IRFXVHG� RQ�JUHHQ� LQIUDVWUXFWXUH�
WUDQVSRUWDWLRQ� GHYHORSPHQW� LQ� $IULFDQ� FLWLHV� ZLWK� HPSKDVLV� RQ�1LJHULD� DQG� 6RXWK� $IULFD� LQ�
RUGHU� WR� LGHQWLI\� VDOLHQW� LVVXHV� LQ�JUHHQ� WUDQVSRUW� LQIUDVWUXFWXUH�ZLWK� UHODWLRQ� WR� WKH� FRQFHSW�
DQG�ZK\�LQWHJUDWLRQ�LQWR�SROLFLHV�KDYH�SURYHG�FKDOOHQJLQJ�WLOO�GDWH�� �7KLV�SDSHU�DOVR�UHYLHZV�
GLIIHUHQW�FRQFHSWXDO�IUDPHZRUN�IRU�JUHHQ�LQIUDVWUXFWXUH�WKDW�KDV�EHHQ�GHVLJQHG�E\�GHYHORSHG�
FRXQWULHV� DQG� WKDW� FRXOG� EH� DGDSWHG� LQWR� WKH� 1LJHULDQ� WUDQVSRUWDWLRQ� VHFWRU�� ,W� IXUWKHU�
UHFRPPHQGV�D�IUDPHZRUN�V��RU�D�JXLGH�WR�GHYHORS�RQH�WR�EH�DGDSWHG�LQWR�FLWLHV�LQ�$IULFD�LQ�
WKHLU�WUDQVSRUWDWLRQ�SROLFLHV�WR�HQVXUH�VXVWDLQDELOLW\��
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7KH�UHYLHZ�EHJLQV�E\�GHILQLQJ�JUHHQ�LQIUDVWUXFWXUH�DQG�DQDO\]LQJ�WKH�FRVW�DQG�EHQHILW�RI�WKLV�
DSSURDFK� WR� LWV� FRXQWHUSDUW�� WUDGLWLRQDO� LQIUDVWUXFWXUH�� ,W� IXUWKHU� UHYLHZV� WKH� FRQFHSWV� DQG�
WKHRUHWLFDO�IUDPHZRUN�VXSSRUWLQJ�WKH�JUHHQ�LQIUDVWUXFWXUH�JHQHUDOO\�DQG�UHODWLQJ�WKHP�WR�WKH�
WUDQVSRUWDWLRQ�VHFWRU���7KH�UHYLHZ�FRQFOXGHV�ZLWK�D�VKRUW�VXPPDU\�RI�WKH�OHVVRQV�OHDUQW��
�
4. Overview 

a. Defining Green Infrastructure 
7KH�FRQFHSW�RI�JUHHQ�LQIUDVWUXFWXUH�KDV�EHHQ�GHILQHG�E\�PDQ\�DXWKRUV�DQG�SURIHVVLRQDOV�EXW�
EHIRUH� DWWHPSWLQJ� WR� GHILQH� WKLV�� LW� LV� LPSHUDWLYH� WR� XQGHUVWDQG�� DQ� XQGHUVWDQGLQJ� RI� LWV�
FRXQWHUSDUW��WKH�WUDGLWLRQDO�RU�JUD\�LQIUDVWUXFWXUH��7KXV��JUD\�LQIUDVWUXFWXUH�UHIHUV�WR�WKH�VXE�
VWUXFWXUH� V\VWHP� VXFK� DV� DTXHGXFWV�� WUDGLWLRQDO� URDG� SDYHPHQWV�� SLSHOLQHV� RQ� ZKLFK� WKH�
GHYHORSPHQW�RI�D�FLW\�GHSHQGV��0HOO��5RH�	�'DYLHV���������:KHUHDV�JUHHQ�LQIUDVWUXFWXUH�LV�D�
QHWZRUN�RI�PXOWL�IXQFWLRQDO�JUHHQ�VSDFHV��ERWK�QHZ�DQG�H[LVWLQJ��ERWK�UXUDO�DQG�XUEDQ��ZKLFK�
VXSSRUWV�WKH�QDWXUDO�DQG�HFRORJLFDO�SURFHVVHV�DQG�LV�LQWHJUDO�WR�WKH�KHDOWK�DQG�TXDOLW\�RI�OLIH�
RI�VXVWDLQDEOH�FRPPXQLWLHV��7&3$��������6LPSO\�SXW��JUHHQ�LQIUDVWUXFWXUH�FDQ�EH�VDLG�WR�EH�
WKH� FRQFHSW�RI� DGDSWLQJ� WUDGLWLRQDO� LQIUDVWUXFWXUH� UHVSHFWLQJ�DQG�SD\LQJ�DWWHQWLRQ� WR�QDWXUH��
HFRORJ\�DQG�LWV�SULQFLSOHV��7KH�WHUP�µJUHHQ¶�PD\�PHDQ�GLIIHUHQW�WKLQJV�WR�GLIIHUHQW�SHRSOH��,W�
FDQ�EH�JURXSHG�LQWR�WZR�IRUPV��JUHHQ��QDWXUH��WUHHV��DQG�WKH�HQJLQHHUHG�VWUXFWXUDO�SDUW�VXFK�
DV� ELF\FOH� SDUWV�� SXEOLF� WUDQVSRUWDWLRQ� LQIUDVWUXFWXUHV� XVLQJ� UHQHZDEOH� HQHUJ\� VRXUFHV��
YLDGXFWV�HWF�WKDW�DUH�GHVLJQHG�WR�EH�HQYLURQPHQWDOO\�IULHQGO\��%HQHGLFW�	�0F0DKRQ����������
$OVR��JUHHQ�LQIUDVWUXFWXUH�RQ�WUDQVSRUWDWLRQ�VHFWRU�IROORZV�VRPH�RXWOLQHV�ZKLFK�LQFOXGHV� ORZ�
FDUERQ�LQIUDVWUXFWXUH��FOLPDWH�UHVLOLHQW��WUDQVSRUW�LQIUDVWUXFWXUH��SXEOLF�WUDQVSRUWDWLRQ�V\VWHPV��
UHQHZDEOH�HQHUJ\��ZDWHU�FRQVHUYDWLRQ�LQIUDVWUXFWXUH�ZLWK�LPSURYHG�LUULJDWLRQ�V\VWHPV���
�

b. Cost Benefit Analysis of Green & Traditional Infrastructure 
7KHUH�KDV�EHHQ�UHOXFWDQFH�E\�FLWLHV�HVSHFLDOO\�LQ�$IULFD�WR�DWWHPSW�WKH�LQWHJUDWLRQ�RI�*�,�LQWR�
SROLFLHV� �5RKGH� DQG� 0XOOHU�� ������� 'XH� WR� WKH� GRXEWV� RQ� WKH� SRVLWLYH� LPSOLFDWLRQV� RQ�
HFRQRPLF�GHYHORSPHQW��+RZHYHU�� WKH�TXHVWLRQ�RI�WKH�IHDVLELOLW\�RI�JUHHQ�LQIUDVWUXFWXUH�DV�D�
JRRG� LQVWUXPHQW� IRU� HFRQRPLF� GHYHORSPHQW� LV� QRW� GHEDWDEOH� DV� LW� GRHV� QRW� RQO\� VDYH� WKH�
HQYLURQPHQW�� LW� KHOSV� DFKLHYH� VXVWDLQDEOH� GHYHORSPHQW� DQG� SURPRWH� XUEDQ� KDSSLQHVV�� $V�
FRXOG�EH�VHHQ�LQ�*DXWHQJ�FLW\�UHJLRQ��6RXWK�$IULFD�DQG�VRPH�RWKHU�FLWLHV�ZKHUH�*�,�ZDV�XVHG�
WR�DGGUHVV�ORFDO�WUDQVSRUWDWLRQ�FKDOOHQJHV�LQ�6RXWK�$IULFD��
7KH�(XURSHDQ�FRPPLVVLRQ�SRVLWHG�WKDW�WKH�PDLQ�IHDWXUH�RI�WKH�*UHHQ�,QIUDVWUXFWXUH�6WUDWHJ\�
LV� LWV� LQWHJUDWLRQ� LQWR� UHOHYDQW� SROLFLHV� WKURXJK�� HFRV\VWHP�EDVHG� DGDSWDWLRQ� LQWR� FOLPDWH�
FKDQJH�SROLFLHV�� QDWXUH�EDVHG�VROXWLRQV� LQWR� UHVHDUFK�DQG� LQQRYDWLRQ�SROLFLHV�EXW� WKH�RQXV�
OLHV�LQ�SURYLGLQJ�DQ�DGDSWDEOH�IUDPHZRUN�WKDW�ZLOO�VXSSRUW�VXFK�LQWHJUDWLRQ�VXVWDLQDEO\���
�
$�UHFHQW�VWXG\�VKRZV�WKDW�WKH�WKHUH�LV�RQO\�DQ�LQFUHDVH�RI�EHWZHHQ����DQG����FRQVWUXFWLRQ�
FRVWV�SHU�\HDU��VHH�WDEOH���EHORZ���7KH�WDEOH�IXUWKHU�VKRZHG�WKDW�LQ�WKH�WUDQVSRUWDWLRQ�VHFWRU��
WKH� JOREDO� LQFUHPHQW� FRVW� RI� VZLWFKLQJ� IURP� WUDGLWLRQDO� LQIUDVWUXFWXUH� SURMHFWV� WR� JUHHQ�
LQIUDVWUXFWXUH�SURMHFWV�LV�ZRXOG�EH�EHWZHHQ�86����ELOOLRQ�WR�86������ELOOLRQ�SHU�\HDU�EHWZHHQ�
����� DQG� ����� ZKLFK� LV� LQVXEVWDQWLDO� FRPSDUHG� WR� WKH� FRVW� RI� UHKDELOLWDWLRQ� DQG�
UHFRQVWUXFWLRQ� SURMHFWV� IRU� D� FLW\� WR� UHFRYHU� DIWHU� D� FOLPDWH� FKDQJH� KD]DUG�� $OVR� IRU� 6XE�
6DKDUDQ�$IULFD��1RUWK�$IULFD�DQG�6RXWK�$IULFD�ZKHUH�WKH�OHYHO�RI�LQIUDVWUXFWXUH�LV�DOUHDG\�ORZ��
HYHQ�WKRXJK�PHDVXUHPHQW�RI�VXFK�GDWD� LV�FKDOOHQJLQJ�GXH�WR� ODFN�RI�DGHTXDWH�UHVHDUFK� LQ�
WKDW�DUHD��$OVR�HYHQ�ZLWK�WKH�LQDGHTXDWH�GDWD��LW� LV�VHHQ�WKDW�WKH�DGGLWLRQDO�FRVW�RI�DGDSWLQJ�
LQIUDVWUXFWXUH�LV�PLQLPDO��:RUOG�%DQN���������QRWHG�WKDW�RQO\�FRVW�EHWZHHQ����DQG����PRUH�
WKDQ�ZRXOG� KDYH� RWKHUZLVH� KDYH� EHHQ� VSHQW�� ZKLOVW�PDLQWHQDQFH� FRVWV�ZRXOG� EH� ���� IRU�
WUDGLWLRQDO�VWUXFWXUHV�IRU�FOLPDWH�UHVLOLHQW�VWUXFWXUHV���
�

1184



8NRQ]H�HW�DO� Integration of G.I into Transportation Planning ��WK�,62&$53�&RQJUHVV�
�����

7DEOH����*OREDO�7UDGLWLRQDO�YV��*UHHQ�,QIUDVWUXFWXUH�&RVWV�������������
6HFWRU� 7UDGLWLRQDO�,QIUDVWUXFWXUH�

&RVW��86��%LOOLRQ���\HDU��
*UHHQ�,QIUDVWUXFWXUH�&RVW�
�86��%LOOLRQ���\HDU��

3RZHU�*HQHUDWLRQ� ���� ����
(OHFWULFLW\�'LVWULEXWLRQ� ���� ����
%XLOGLQJV� ���� ����
,QGXVWU\� ���� ����
:DWHU� ���� ����
7HOHFRPV� ���� ����
5RDG� ���� ������
7UDQVSRUWDWLRQ�9HKLFOHV� ������ ������
5DLO� ���� ����
$LUSRUWV� ���� ������
3RUWV� ��� ���
2LO�	�*DV�'LVWULEXWLRQ� ���� ������
7RWDO� 6,590 6,500 - 7000 
Source: OECD (2012) 
*HQHUDOO\�� LW� LV� LPSRUWDQW� WR� UHWKLQN� WKH� ZD\� LQIUDVWUXFWXUH� SURYLVLRQ� DQG� GHYHORSPHQW� DUH�
HQYLVDJHG�LQ�$IULFDQ�FLWLHV�WKURXJK�JUHHQ�LQIUDVWUXFWXUH��7KLV� LV�EHFDXVH�LW�KDV�WKH�DELOLW\�WR�
GHOLYHU� VXFK� VHUYLFHV� XVLQJ� D� IOH[LEOH� SODQQLQJ� DSSURDFK� WKDW� FRXOG� EH� WDLORUHG� WR� DGGUHVV�
SHFLILF�FKDOOHQJHV�XQLTXH�WR�$IULFDQ�FLWLHV��&XOZLFN�DQG�%REELQV���������0RUHRYHU��LW�FDQ�EH�
VDLG�WR�UHTXLUH�OHVV�FDSLWDO�EXGJHW�DQG�SURYLGH�DGGLWLRQDO�EHQHILWV�FRPSDUHG�ZLWK�WKH�XVH�RI�
VROH� WUDGLWLRQDO� HQJLQHHUHG� LQIUDVWUXFWXUH�� ,Q� RWKHU� ZRUGV�� WKH� FRQFHSW� FDQ� DLG� LQ� WKH�
HQKDQFHPHQW� RI� VHUYLFHV� GHOLYHU\� DQG� PLQLPL]LQJ� GLVDVWHU� ULVNV� DQG� SURWHFWLQJ� WKH�
HQYLURQPHQW��'XH�WR� WKH�HIIHFWV�RI�FOLPDWH�FKDQJH�RQ�WKH�HQYLURQPHQW��$IULFDQ�FLWLHV�DUH� LQ�
QHHG�RI�D�PRUH�UHVLOLHQW�DSSURDFK�WR�DGDSW�WR�WKHVH�HIIHFWV��$OVR��ZLWK�WKH�FRQWULEXWLRQ�RI�WKH�
WUDQVSRUWDWLRQ�VHFWRU��WKH�HQFRXUDJHPHQW�RI�LQWHJUDWLQJ�JUHHQ�LQIUDVWUXFWXUH�LV�YHU\�LPSRUWDQW��

c. The State of Urban Sustainable Transport in African cities
8UEDQ�SRSXODWLRQ�KDV�EHHQ�UDSLGO\�JURZLQJ�DQG�ZLWK� WKH�JDOORSLQJ�XUEDQL]DWLRQ� WKHUHLQ�� WKH�
JURZLQJ� GHPDQG� IRU� XUEDQ� WUDQVSRUW� VHUYLFHV�� IDFLOLWLHV� KDV� DOVR� EHHQ� VLPXOWDQHRXV�� 7KH�
H[LVWLQJ� WUDQVSRUW� IDFLOLWLHV� DUH� LQDGHTXDWH� WR� VXSSRUW� WKH� FXUUHQW� SRSXODWLRQ�� OHW� DORQH� WKH�
IXWXUH� �3LULH�� ������� 3UHYLRXV� VWXG\� VKRZV� WKDW� WKH� SRSXODWLRQ� RI� $EXMD� �1LJHULD��� $FFUD�
�*KDQD��� .DPSDOD� �8JDQGD��� -RKDQQHVEXUJ� �6RXWK� $IULFD��� 'DU� HV� 6DODP� �7DQ]DQLD���
.XPDVL��1DLUREL��.HQ\D���HWF���DUH�SUHGLFWHG�WR�GRXEOH�PRUH�EHWZHHQ������DQG������DQG�WR�
WULSOH�E\�������,Q+DELWDW����������
7KH�LQDGHTXDF\�LQ�WUDQVSRUWDWLRQ�VHUYLFHV�DQG�LQIUDVWUXFWXUH�KDV�D�PDMRU�FRQWULEXWLRQ�RQ�WKH�
VORZ� JURZWK� RI� WKH� HFRQRP\� DV� FRQJHVWLRQ� VORZV� GRZQ� HIILFLHQF\� DQG� HFRQRPLF� JURZWK�
�3LHUH���������,Q�'DNDU��IRU�LQVWDQFH��LW�LV�HVWLPDWHG�WKDW���PLOOLRQ�ZRUNLQJ�KRXUV�DUH�ORVW�SHU�
GD\�GXH�WR�FRQJHVWLRQ��.XQLHGD�DQG�*DQWKLHU���������$QG�ZLWK�WKH�SRSXODWLRQ�JURZWK�DQG�WKH�
HIIHFWV� RI� FOLPDWH� FKDQJH�� PDMRU� $IULFD� FLWLHV� ZLOO� KDYH� WKHLU� HFRQRPLHV� VXIIHULQJ� PRUH�
HFRQRPLF�LVVXHV�LQ�WKH�QHDUHVW�IXWXUH��7KH�H[LVWLQJ�WUDQVSRUW�LQIUDVWUXFWXUH�LV�LQVXIILFLHQW�DQG�
LQHIILFLHQW�DV�WKH�ORZ�FDSDFLW\�LQ�JRYHUQPHQW�KLQGHUV�HIILFLHQF\�LQ�VHUYLFH�GHOLYHU\��LQFUHDVLQJ�
WKH� JURZWK� RI� SULYDWH� WUDQVSRUW�� 0RUHRYHU� WKH� H[LVWLQJ� LQIUDVWUXFWXUH� DUH� VHHQ� WR� EH� PRUH�
VRFLDOO\� H[FOXVLYH�� HQYLURQPHQWDOO\� XQIULHQGO\� DQG� HFRQRPLF� SURPRWLQJ� �8QLWHG� FLWLHV� DQG�
ORFDO�JRYHUQPHQWV���������*HQHUDOO\��XUEDQ�PRELOLW\�LV�VHHQ�WR�EH�YHU\�ORZ�DV�LW�YDULHV�IURP�
����WULSV�SHU�SHUVRQ�SHU�GD\�LQ�0RURJRUR��7DQ]DQLD��WR�����LQ�'DU�HV�6DODP������LQ�.LQVKDVD�
DQG�1DLUREL� �3LULH��������� ,Q�WKLV�UHJDUG��GXH�WR� WKH�HIIHFWV�RI� ORZ�PRELOLW\�RQ� WKH�HFRQRP\��
WKH�QRUPDO�UHVSRQVH�WR�WKLV�LV�WR�FRQVWUXFW�PRUH�URDG�VSDFH��EX\�PRUH�YHKLFOHV��7KLV�LV�WKH�
IUHTXHQW�HQFRXUDJHPHQW�RI�WKH�WUDGLWLRQDO�LQIUDVWUXFWXUH�ZLWKRXW�PXFK�IRFXV�RQ�WKH�HIIHFWV�RQ�
WKH� HQYLURQPHQW�� 7KLV� IUHTXHQW� UHVSRQVH� RI� JRYHUQPHQW� WR� WKH� WUDQVSRUW� QHHGV� RI� SHRSOH�
DGGUHVVHV�WKH�V\PSWRPV��DEDQGRQLQJ�WKH�URRW�FDXVHV�RI�WKHVH�LVVXHV��2YHU�WKH�\HDUV��IRFXV�
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KDV� EHHQ�DOZD\V� SRLQWHG� DW� SURPRWLQJ� WUDGLWLRQDO� LQIUDVWUXFWXUH� WKURXJK�PRWRUL]HG�PRELOLW\��
+RZHYHU��JUDGXDOO\��D�ZDNH�KDV�EHHQ�VHHQ� LQ�PRVW�$IULFDQ�FLWLHV�DV� WKHUH� LV�VHHQ� WR�EH�D�
VKLIW�WR�DIIRUGDEOH��VRFLDOO\�HTXLWDEOH�DFFHVVLELOLW\�XVLQJ�DSSURSULDWH�WHFKQRORJ\�LQ�OLQH�ZLWK�WKH�
SULQFLSOH�RI�VXVWDLQDEOH�GHYHORSPHQW��3LULH����������
$OWKRXJK�WKLV�VKLIW�LV�JUDGXDO�DQG�OLPLWHG�WR�IHZ�FLWLHV��D�FKDOOHQJH�SUHVHQWV�LWVHOI�LQ�ILOLQJ�WKH�
JDS� RI� SURYLGLQJ� D� IRUPLGDEOH� IUDPHZRUN� WKDW� ZLOO� DLG� WKH� LQWHJUDWLRQ� RI� WKLV� JUHHQ�
LQIUDVWUXFWXUH�FRQFHSW� LQWR�WUDQVSRUWDWLRQ�SODQQLQJ�SROLFLHV�DV�DQ�DGDSWLYH�WRRO�WR�WKH�HIIHFWV�
RI�FOLPDWH�FKDQJH���
�

d. Green Infrastructure  

*UHHQ� ,QIUDVWUXFWXUH� HPHUJHG� DIWHU� YDULRXV� DWWHPSWV� WR� LQFRUSRUDWH� FOLPDWH� FKDQJH� LVVXHV�
LQWR�LQWHUQDWLRQDO�SROLWLFDO�DJHQGD�LQ�WKH�����V�EURXJKW�HQHUJ\��,UHN�DQG�7KRPDV��������DQG�
UHVRXUFH� HIILFLHQF\� WR� WKH� FHQWHU� RI� WKH� GLVFXVVLRQ� RQ� VXVWDLQDEOH� GHYHORSPHQW� DQG� FLW\�
VXVWDLQDELOLW\��:LWK�WKH�SRSXODWLRQ�JURZWK��XUEDQL]DWLRQ�DQG�XQFRQWUROOHG�H[SDQVLRQ�RI�FLWLHV�
LQWR�XUEDQ�VSUDZO��GLVFXVVLRQV�KDYH�EHHQ�RQJRLQJ�LQ�LQWHUQDWLRQDO�FRPPXQLWLHV�LQ�WKH�VHDUFK�
RU� QHZ� FRQFHSWV� DQG� PHWKRGV� WR� GHILQH� DQG� PHDVXUH� FLW\� VXVWDLQDELOLW\�� 7KH� DERYH�
PHQWLRQHG� IXUWKHU� OHG� WR� WKH� GHYHORSPHQW� RI� WKH� FRQFHSW� JUHHQ� LQIUDVWUXFWXUH�� )URP� WKH�
����¶V�RWKHU�FRQFHSWV�VXFK�DV�VXVWDLQDEOH�FLW\��JUHHQ�XUEDQLVP�� OLYHDEOH�FLW\�DQG�FRPSDFW�
FLW\�DPRQJ�RWKHUV�ZHUH�SURSRXQGHG��:KLOH�PRVW�RI�WKHP�DUH�VWLOO�FXUUHQW��DQG�DUH�YHU\�PXFK�
LQ�WKH�FHQWHU�RI�PRVW�GHEDWH��WKLV�WHUP�ZLWK�UHJDUGV�WR�WUDQVSRUW�LQIUDVWUXFWXUH�GXH�WR�LWV�PDMRU�
FRQWULEXWLRQ�WR�FOLPDWH�FKDQJH��+HQFH��LW�DOVR�ERUGHUV�RQ�HQHUJ\�XVH�DQG�UHVRXUFH�HIILFLHQF\�
SURPSWHG�WKLV� IRFXV�RQ� µJUHHQ¶��7KLV� LV�EHFDXVH� LW�KDV�D�EHDULQJ�RQ�VXVWDLQDELOLW\�DQG�HFR�
IULHQGOLQHVV�� ,Q� 6RXWK� $IULFD� D� IUDPHZRUN� IRU� DVVHVVLQJ� DQG� YDOXDWLQJ� JUHHQ� LQIUDVWUXFWXUH�
ZDV� GHVLJQHG� E\�*URRW� HW� DO�� ������� WR� VXSSRUW� WKH� GLIIHUHQW� VWUDWHJLHV� GHVLJQHG� DQG� DOVR�
HQVXUH� VXFFHVVIXO� LQWHJUDWLRQ� RI� WKLV� FRQFHSW� LQWR� GLIIHUHQW� VHFWRUV� HVSHFLDOO\� WKH�
WUDQVSRUWDWLRQ�VHFWRU��7KLV�FRXOG�DOVR�VHUYH�DV�EHGURFN�IRU�PRVW�FLWLHV�LQ�GHYHORSLQJ�WKHLU�RZQ�
LQGLJHQRXV�IUDPHZRUNV��ILJXUH�������

�
Figure 1: Framework for assessment and valuation of green infrastructure 
Source: Based on De Groot et al. (2002:394).�
 
5. Concepts and Approaches 
a.  Specific Frameworks�

0DMRU�JURXSV�OLNH�SURIHVVLRQDO�DVVRFLDWLRQV�DQG�ZRUOG�OHDGHUV�KDYH�UHDOL]HG�WKDW�WKH�FXUUHQW�
LQIUDVWUXFWXUHV� DQG� XUEDQ� SODQQLQJ� SDUDGLJPV� KDYH� EHHQ� DQ� KLQGUDQFH� WR� DFKLHYLQJ�
VXVWDLQDEOH� XUEDQ� GHYHORSPHQW� DQG� OLYLQJ� �1RYRWQ\� HW� DO�� ������� (YHQ� WKRXJK� WKH� UROH� RI�
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JUHHQ�LQIUDVWUXFWXUH�LV�ZHOO�GRFXPHQWHG��LW�LV�GLIILFXOW�WR�LQWHJUDWH�VSDWLDO�SODQQLQJ�DSSURDFKHV�
DQG�JUHHQ�LQIUDVWUXFWXUH�SODQQLQJ�LQ�XUEDQ�FRQWH[WV�OHW�DORQH�WUDQVSRUWDWLRQ�SODQQLQJ��7KLV�LV�
EHFDXVH� ODQG� XVH� GHFLVLRQ� PDNLQJ� WDNHV� SODFH� ZLWKLQ� D� EURDG� IUDPHZRUN� GULYHQ� E\� WKH�
GHPDQG�IRU�KRXVLQJ�DQG�RWKHU�VHUYLFHV��,Q�6RXWK�$IULFD�IRU�LQVWDQFH��DV�ZHOO�DV�PDQ\�$IULFDQ�
FLWLHV�� JUHHQ� ODQG� XVHV� JHQHUDOO\� DUH� DOZD\V� FRPSHWLQJ� DJDLQVW� RWKHU� XUEDQ� ODQG� XVHV�
�&LOOLHUV�HW�DO��������DQG�D�SURSHU�XQGHUVWDQGLQJ�RI�WKH�SXUSRVH�RI�µJUHHQ¶�WR�RXU�HQYLURQPHQW��
KDV�QRW�EHHQ�YHU\�UHOHYDQW�GXULQJ�SODQQLQJ�GHFLVLRQV��0RVW�VXVWDLQDEOH�SURMHFWV�DQG�UHODWHG�
UHVHDUFKHV�GHDO�ZLWK�HQYLURQPHQWDO�SURFHVVHV�DW�D�UHJLRQDO�VFDOH�ZKLFK�ILQGV�LW�GLIILFXOW�WR�EH�
WUDQVODWHG�LQ�D�SUDFWLFDO�ZD\�WR�WKH�ORFDO�JRYHUQPHQW�OHYHO�WKDW�KDV�WKH�WDVN�RI�LPSOHPHQWLQJ�
VXFK� SURMHFWV� �&LOOLHUV� DQG� &LOOLHUV�� ������� *OREDOO\� JUHHQ� LQIUDVWUXFWXUH� LQ� WUDQVSRUWDWLRQ�
GHYHORSPHQW� KDV� OLPLWHG� FRQFHSWXDO� IUDPHZRUN� ZKLFK� KDV� PDGH� LW� FKDOOHQJLQJ� IRU� LWV�
DGDSWDWLRQ� E\� PRVW� FRXQWULHV� HYHQ� LQ� $IULFD�� +RZHYHU�� LQ� WKH� GHYHORSHG� VRFLHWLHV�� PDQ\�
JUHHQ�FRQFHSWV�DQG�DSSURDFKHV�KDYH�EHHQ�GHYHORSHG�JHQHUDOO\� DQG�ZLOO� EH� IXUWKHU� VWDWHG�
EHORZ�
 
b.  American Society of Landscape Architects (ASLA) Sustainable Sites Initiative 

Benchmarks and Performance Guidelines 
7KLV� LQLWLDWLYH� LV�DQ� LQWHUGLVFLSOLQDU\�HIIRUWV�HVWDEOLVKHG�E\� ODQGVFDSH�DUFKLWHFWV� LQ� WKH�/DG\�
%LUG�-RKQVRQ�:LOGIORZHU�&HQWHU�DW�7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�DQG�WKH�8QLWHG�6WDWHV�
%RWDQLF� *DUGHQ� WR� FUHDWH� YROXQWDU\� QDWLRQDO� JXLGHOLQHV� DQG� SHUIRUPDQFH� EHQFKPDUNV� IRU�
VXVWDLQDEOH�ODQG�GHVLJQ��FRQVWUXFWLRQ�DQG�PDLQWHQDQFH�SUDFWLFHV��&LOOLHUV�DQG�&LOOLHUV����������
7KLV� 6XVWDLQDEOH� 6LWHV� ,QLWLDWLYH� ZDV� IXQGHG� E\� WKH� 0HDGRZV� )RXQGDWLRQ� DQG� /DQGVFDSH�
6WUXFWXUHV��$6/$���������7KH�IUDPHZRUN�LV�SUHVHQWHG�LQ�QLQH�WRSLFV�DV�UHSUHVHQWHG�LQ�)LJXUH�
���7KLV� LV� WR�VKRZ� WKH�SODQ�RXWOLQH�VWDUWLQJ� IURP� WKH�VHOHFWLQJ�RI�VLWH� WR� WKH�PRQLWRULQJ�DQG�
LQQRYDWLRQ�� 7KH� IUDPHZRUN� VKRZHG� D� GHWDLOHG� SUHVHQWDWLRQ� RI� KRZ� WKH� VXVWDLQDEOH� ODQG�
GHVLJQ�LV�LQWHJUDWHG���

�
)LJXUH����6XVWDLQDEOH�6LWHV�,QLWLDWLYH�)UDPHZRUN�
6RXUFH��$6/$�������%HQFKPDUN�DQG�3HUIRUPDQFH�*XLGHOLQHV�
�
7KLV� IUDPHZRUN� IRFXVHG� RQ� DFKLHYLQJ� VXVWDLQDEOH� ODQG� GHVLJQ� DQG� ODQGVFDSLQJ� IXQFWLRQV�
ZKLFK�ZDV�OLPLWHG�WR�WUDQVSRUWDWLRQ�GHYHORSPHQW���
�
c.  BREEAM 
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µ¶%5(($0��EXLOGLQJ�UHVHDUFK�HVWDEOLVKPHQW�HQYLURQPHQWDO�DVVHVVPHQW�PHWKRG��LV�D�EXLOGLQJ�
FHUWLILFDWLRQ�V\VWHP�HVWDEOLVKHG�LQ�������,W�LV�D�PHWKRG�RI�HQYLURQPHQWDO�DXGLWLQJ��SURYLGLQJ�D�
VHW� RI� VWDQGDUGV� IRU� EHVW� SUDFWLFH� LQ� VXVWDLQDEOH� GHYHORSPHQW� IRU� WKH� GHVLJQ�� FRQVWUXFWLRQ��
RSHUDWLRQ�DQG�HQYLURQPHQWDO�SHUIRUPDQFH�RI�EXLOGLQJV¶¶��&LOOLHUV�DQG�&LOOLHUV���������7KH�PDLQ�
FULWHULD� IRU� FDOLEUDWLRQ� LQFOXGH� PHDVXUHV� DIIHFWLQJ� HQHUJ\�� ZDWHU� XVH�� LQGRRU� HQYLURQPHQW��
SROOXWLRQ��WUDQVSRUW��PDWHULDOV��ZDVWH��HFRORJ\��DQG�PDQDJHPHQW�SURFHVVHV��%5(($0��������
,Q�WUDQVSRUWDWLRQ��LWV�DLP�ZDV�WR�HQVXUH�WUDQVSRUW�DQG�PRYHPHQW�VWUDWHJLHV�UHGXFH�WKH�LPSDFW�
RI�WKH�GHYHORSPHQW�XSRQ�WKH�H[LVWLQJ�WUDQVSRUW�LQIUDVWUXFWXUH�DQG�LPSURYH�HQYLURQPHQWDO�DQG�
VRFLDO� VXVWDLQDELOLW\� WKURXJK� WUDQVSRUW� �%5(($0�� ������� ,Q� WKLV� IUDPHZRUN�� WKHUH� ZDV� D�
EUHDNGRZQ� RI� WKH� DVVHVVPHQW� UHTXLUHPHQWV� DQG� GHWDLOHG� DFWLYLWLHV� EXW� ZLWK� OLPLWHG�
FRQVLGHUDWLRQV� RI� KRZ� WKH� ORFDO� FRPPXQLW\� DQG� UHOHYDQW� VWDNHKROGHUV� FDQ� WDNH� SDUW� LQ� WKH�
GLIIHUHQW�VWDJHV���
�
�
 

d.  The LEED Concept 
/(('�LV�DQ�LQWHUQDWLRQDOO\�UHFRJQL]HG�JUHHQ�EXLOGLQJ�FHUWLILFDWLRQ�V\VWHP�WKDW�SURYLGHV�WKLUG�
SDUW\�YHULILFDWLRQ�WKDW�D�EXLOGLQJ�RU�GLVWULFW�ZDV�GHVLJQHG�DQG�EXLOW�XVLQJ�VWUDWHJLHV�DLPHG�DW�
LPSURYLQJ�SHUIRUPDQFH�DFURVV�DOO�PHWULFV��/(('��������,W�LV�SUHIHUUHG�E\�XUEDQ�GHYHORSPHQW�
SURIHVVLRQDOV� LQ� GHYHORSHG� FRXQWULHV� �1RYRWQ\� HW� DO�� ������� 7KHVH�PHWULFV� LQFOXGH� HQHUJ\�
VDYLQJV��ZDWHU�HIILFLHQF\��&2��HPLVVLRQV�UHGXFWLRQ�� LPSURYHG� LQGRRU�HQYLURQPHQWDO�TXDOLW\��
DQG� VWHZDUGVKLS� RI� UHVRXUFHV� DQG� VHQVLWLYLW\� WR� WKHLU� HIIHFWV� �86*%&��� 7KHUH� DUH� VL[�
FDWHJRULHV�RI�FHUWLILFDWLRQ������QHZ�FRQVWUXFWLRQ������FRPPHUFLDO� LQWHULRUV������FRUH�DQG�VKHOO��
���� H[LVWLQJ� EXLOGLQJV�� ���� KRPHV�� DQG� ���� QHLJKERUKRRG� GHYHORSPHQWV�� ,Q� WKH� 86�� WKH�
86*%&� PDQDJHV� WKH� FHUWLILFDWLRQ� SURJUDP� ZKLOH� WKH� &DQDGD� *UHHQ� %XLOGLQJ� &RXQFLO�
�&D*%&��PDQDJHV�WKH�SURJUDP�LQ�&DQDGD�HYHQ�WKRXJK�ERWK�RUJDQL]DWLRQV�DUH�LQGHSHQGHQW�
�%HDXFKDPS�DQG�$GDPRZVNL����������
�
$V� /(('� LV� PRVWO\� GHGLFDWHG� WR� EXLOGLQJV�� WKH� 86*%&� KDV� GHYHORSHG� WKH� /(('� IRU�
QHLJKERUKRRG� GHYHORSPHQW� �/(('� 1'�� UDWLQJ� V\VWHP� WR� JXLGH� DQG� DVVHVV� VXVWDLQDEOH�
FRPPXQLW\� GHYHORSPHQW� �%HDXFKDPS� DQG� $GDPRZVNL�� ������� 7KH� ����� /(('� 1'�� IRU�
H[DPSOH�� LV�D�VHW�RI�SHUIRUPDQFH�VWDQGDUGV� IRU�FHUWLI\LQJ� WKH�SODQQLQJ�DQG�GHYHORSPHQW�RI�
QHZ� QHLJKERUKRRGV�� 7KH� LQWHQW� LV� WR� SURPRWH� KHDOWKIXO�� GXUDEOH�� DIIRUGDEOH�� DQG�
HQYLURQPHQWDOO\� VRXQG� SUDFWLFHV� LQ� EXLOGLQJ� GHVLJQ� DQG� FRQVWUXFWLRQ�� 3UHUHTXLVLWHV� DQG�
FUHGLWV� LQ� WKH� UDWLQJ� V\VWHP� DGGUHVV� ILYH� WRSLFV�� VPDUW� ORFDWLRQ� DQG� OLQNDJH�� QHLJKERUKRRG�
SDWWHUQ� DQG�GHVLJQ��*,�DQG�EXLOGLQJV�� LQQRYDWLRQ� DQG�GHVLJQ� SURFHVV�� DQG� UHJLRQDO� SULRULW\�
FUHGLW�� 7KH� V\VWHP� ZDV� FUHDWHG� DV� D� SDUWQHUVKLS� EHWZHHQ� WKH� 86*%&�� WKH� 1DWXUDO�
5HVRXUFHV�'HIHQVH�&RXQFLO��DQG�WKH�&RQJUHVV�IRU�WKH�1HZ�8UEDQLVP��&18��DQG�UHJLVWUDWLRQ�
RSHQHG�LQ�$SULO�������%HDXFKDPS�DQG�$GDPRZVNL���������
�
7KH� &18� LV� WKH� OHDGLQJ� RUJDQL]DWLRQ� SURPRWLQJ� ZRUNDEOH�� PL[HG�XVH� QHLJKERUKRRG�
GHYHORSPHQW�� VXVWDLQDEOH� FRPPXQLWLHV�� DQG� KHDOWKLHU� OLYLQJ� FRQGLWLRQV� DQG� LV� RQH� RI� WKH�
PDMRU� OHDGHUV� RI� /(('��7KH�&D*%&�KDV� GHYHORSHG� WKH�&DQDGLDQ�$OWHUQDWLYH�&RPSOLDQFH�
3DWKV��$&3��IRU�WKH�/(('�1'������UDWLQJ�V\VWHP��%HDXFKDPS�DQG�$GDPRZVNL����������7KH�
$&3� DUH� IRUPDOO\� DSSURYHG� DSSURDFKHV� WKDW� SURYLGH� FODULW\� DQG� JXLGDQFH� IRU� &DQDGLDQ�
SURMHFWV�� DGGUHVVLQJ� VHFWLRQV� RI� WKH� UDWLQJ� V\VWHP� WKDW� FRQWDLQ� 86�VSHFLILF� VWDQGDUGV� RU�
ZRUGLQJ� �&D*%&�� �������7KH� DSSURDFK� KHUHLQ�ZDV�GHVLJQHG�XVLQJ� D� UDWLQJ� V\VWHP�ZKHUH�
SURMHFWV�DUH�DFFUHGLWHG��)ROORZLQJ�WKH�UHJLVWUDWLRQ�RI�VXFK�SURMHFW��WKH�GHVLJQ�WHDP�EHJLQV�WR�
FROOHFW� LQIRUPDWLRQ�DQG�SHUIRUP�FDOFXODWLRQV�WR�VDWLVI\�SUHUHTXLVLWH�DQG�FUHGLW�GRFXPHQWDWLRQ�
UHTXLUHPHQWV�� 7KH� EDVLF� VWHSV� RXWOLQHG� LQ� WKLV� DSSURDFK� LQFOXGHV� VLWH� DQDO\VLV� DQG�
SURJUDPPLQJ��SUHOLPLQDU\�SODQQLQJ�DQG�ILQDO�GHVLJQ��+RZHYHU��WUDQVSRUWDWLRQ�QHWZRUNV�ZHUH�
IXOO\�LQFRUSRUDWHG�GXULQJ�WKH�SUHOLPLQDU\�SODQQLQJ�DQG�LWV�LQWHUDFWLRQ�ZLWK�ODQG�XVH�EHIRUH�WKH�
ILQDO�GHVLJQ��7KLV�DSSURDFK�LV�PXFK�PRUH�XVHG�LQ�WKH�8QLWHG�6WDWHV�RI�$PHULFD��6DUWH����������
+RZHYHU�� WKH� ORS�VLGHV� WR� WKLV�DSSURDFK� LV� WKDW� LW� IRFXVHV�PDLQO\�RQ�QHZ�GHYHORSPHQW�DQG�
FDQQRW� EH� DGDSWHG� WR� EURZQILHOG� GHYHORSPHQW� DQG� LQLWLDWLQJ� D� SURMHFW� IRUP� WKHVH� FULWHULD�
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UHPDLQV�YHU\�WHGLRXV��'HVSLWH�DOO�WKHVH��LW�FRXOG�VHUYH�DV�D�EHQFKPDUN�IRU�VLPLODU�VRFLHWLHV�WR�
GHYHORS�WKHLU�RZQ�VWUDWHJLHV�DQG�IUDPHZRUNV�WKHUHLQ

e. US Environmental Protection Agency Green Approach; Municipal Handbook

7KH� (3$� KDV� GHYHORSHG� D� Municipal Handbook �86(3$�� ������� D� VHULHV� RI� GRFXPHQWV�
DLPHG� DW� KHOSLQJ� ORFDO� RIILFLDOV� LPSOHPHQW� *,� LQ� WKHLU� FRPPXQLWLHV�� 7KH� GRFXPHQWV� FRYHU�
VSHFLILF� WHUPV� WR� KHOS� PXQLFLSDOLWLHV� LQWURGXFH� *,� LQ� WKH� GHVLJQ� RI� VWRUP� PDQDJHPHQW�
IDFLOLWLHV�� �%HDXFKDPS� DQG� $GDPRZVNL�� ������� 2QH� FKDSWHU� LGHQWLILHV� DQG� GLVFXVVHV� WKH�
PRVW� FRPPRQ� IXQGLQJ� RSWLRQV� DYDLODEOH� WR� FRPPXQLWLHV� IRU� IXQGLQJ� JUHHQ� VWRUP� ZDWHU�
LQIUDVWUXFWXUH�� VWRUP�ZDWHU� IHHV�� DQG� ORDQ� SURJUDPV�� $QRWKHU� FKDSWHU� FRYHUV� VWUHHW� GHVLJQ�
DQG�YDULRXV�RWKHU�WRSLFV�DUH�DOVR�GLVFXVVHG��$GGLWLRQDOO\��WKH�(3$�KDV�GHYHORSHG�WKH�Water
Quality Scorecard �86(3$���������7KLV�DSSURDFK�GRHV�QRW�DGGUHVV� WKH� ORFDO�FRPPXQLWLHV¶�
LQWHJUDO� SDUWLFLSDWRU\� UROHV� LQ� JUHHQ� LQIUDVWUXFWXUH� GHYHORSPHQW� DQG� KDV� OLWWOH� IRFXV� RQ�
WUDQVSRUWDWLRQ�VHFWRU���

f. The British Columbia Approach

,Q� %&�� WKH� 5DLQZDWHU� 0DQDJHPHQW� DQG� *UHHQ� ,QIUDVWUXFWXUH� VHPLQDU� ZDV� LQLWLDWHG� E\� DQ�
LQWHU�JRYHUQPHQWDO�SDUWQHUVKLS��,*3��RQ����-XQH�������7KH�:DWHU�6XVWDLQDELOLW\�$FWLRQ�3ODQ�
IRU�%ULWLVK�&ROXPELD�SURYLGHV�D�SDUWQHUVKLS�XPEUHOOD�IRU�DQ�DUUD\�RI�RQ�WKH�JURXQG�LQLWLDWLYHV�
WKDW� SURPRWH� D� ³ZDWHU�FHQWULF´� DSSURDFK� WR� FRPPXQLW\� SODQQLQJ� DQG� GHYHORSPHQW�
�%HDXFKDPS�DQG�$GDPRZVNL���������2QH�RI�WKH�WRROV�GHYHORSHG�XQGHU�WKLV�XPEUHOOD� LV�WKH�
ZDWHU�EDODQFH�PRGHO�IRU�%&��'HYHORSHG�E\�DQ�,*3��%&�DQG�)LVKHULHV�DQG�2FHDQ�&DQDGD��
DV� DQ� H[WHQVLRQ� RI� Storm Water Planning: A Guidebook for British Columbia, WKH� ZDWHU�
EDODQFH� PRGHO� HQDEOHV� XVHUV� WR� YLVXDOL]H� ZD\V� WR� LPSOHPHQW� *,� VROXWLRQV� WR� DFKLHYH�
UDLQZDWHU� UXQRII� VRXUFH� FRQWURO� DW� WKH� VLWH� OHYHO�� 7KH�:DWHU� 6XVWDLQDELOLW\� $FWLRQ� 3ODQ� IRU�
%ULWLVK�&ROXPELD�LV�VSRQVRUHG�E\�WKH�SURYLQFH�RI�%&��DQG�LWV�HOHPHQWV�DUH�GHOLYHUHG�WKURXJK�
SDUWQHUVKLSV��8QGHU�WKH�$FWLRQ�3ODQ�XPEUHOOD��WKH�:DWHU�6XVWDLQDELOLW\�&RPPLWWHH�RI�WKH�%&�
:DWHU�DQG�:DVWH�$VVRFLDWLRQ� LV� WKH�PDQDJLQJ�SDUWQHUVKLS�DQG� LV� UHVSRQVLEOH� IRU�SURYLGLQJ�
OHDGHUVKLS�� IDFLOLWDWLRQ�� DQG� RUJDQL]DWLRQDO� VHUYLFHV� IRU� SURJUDP� GHOLYHU\� �%HDXFKDPS� DQG�
$GDPRZVNL���������%DVLF�LQIRUPDWLRQ�LV�SURYLGHG�LQ�D�JXLGHERRN��UHIRFXVLQJ�WKH�DSSURDFK�WR�
VXVWDLQDEOH�HFRV\VWHP�PDQDJHPHQW��7KH�XVH�RI�WKH�WHUP�³VWRUP�ZDWHU´�VXJJHVWV�WKHUH�LV�D
SUREOHP��ZKHUHDV�³UDLQZDWHU´�LV�VHHQ�DV�D�UHVRXUFH��%&::$���������7KH�SDVW�WZR�GHFDGHV�
KDV�VHHQ�DQ�HYROXWLRQ�WR�DQ�LQWHJUDWHG�DSSURDFK��

7KH�DSSURDFK� LQWURGXFHG�WKH�FRQFHSW�RI�SHUIRUPDQFH�WDUJHWV�WR�IDFLOLWDWH� LPSOHPHQWDWLRQ�RI�
WKH� LQWHJUDWHG� VWUDWHJ\� IRU� PDQDJLQJ� WKH� FRPSOHWH� UDLQIDOO� VSHFWUXP� �%&::$�� �������
5DLQIDOO� FDSWXUH�PHDQV� LQFOXGH�PHDVXUHV� VXFK�DV� UDLQ�JDUGHQV�DQG� LQILOWUDWLRQ� VRDN�ZD\V��
UXQRII� FRQWUROV� �ZKLFK� GHOD\V� RYHUIORZ� UXQRII� E\� PHDQV� RI� GHWHQWLRQ� VWRUDJH� SRQGV��� DQG�
IORRG�PLWLJDWLRQ��ZKLFK�UHGXFHV�IORRGLQJ�E\�SURYLGLQJ�VXIILFLHQW�K\GUDXOLF�FDSDFLW\�WR�³FRQWDLQ
DQG�FRQYH\´���%&::$���������'HILQLQJ�UDLQIDOO� WLHUV�VLPSO\�HQDEOHV�D�V\VWHPDWLF�DSSURDFK�
WR� GDWD� SURFHVVLQJ� DQG� LGHQWLILFDWLRQ� RI� UDLQIDOO� SDWWHUQV�� GLVWULEXWLRQV�� DQG� IUHTXHQF\�� 7KH�
LQWHJUDWHG�DSSURDFK�SURSRVHG��%&0(��������LV�SUHVHQWHG�LQ�VHYHQ�VWHSV��
��� 6HFXUH�SROLWLFDO�LQWHUHVW�DQG�VXSSRUW�
��� IUDPH� WKH� ZDWHUVKHG� SUREOHPV� DQG� RSSRUWXQLWLHV� WKURXJK� D� ODQG� XVH� ZRUNLQJ� VHVVLRQ�
GUDLQDJH�ZRUNLQJ�VHVVLRQ��HFRORJ\�ZRUNLQJ�VHVVLRQ��DQG�LQWHUGLVFLSOLQDU\�URXQGWDEOH�VHVVLRQ�
��� GHYHORS� REMHFWLYHV� DQG� DOWHUQDWLYH� VFHQDULRV� WKURXJK� IORRG� PDQDJHPHQW� VFHQDULR
PRGHOLQJ�DQG�VRXUFH�FRQWURO�VFHQDULR�PRGHOLQJ�
��� FROOHFW�PHDQLQJIXO�GDWD�DQG�UHILQH�VFHQDULRV�DFFRUGLQJ�WR�FRQFXUUHQW�UDLQIDOO�DQG�VWUHDP
IORZ� GDWD�� GDWD� RQ� VRLOV� DQG� JURXQGZDWHU�� ZDWHU� TXDOLW\� GDWD�� DQG� GDWD� RQ� ILVK� DQG� WKHLU
KDELWDWV�
��� HYDOXDWH�DOWHUQDWLYHV�DQG�GHYHORS�FRPSRQHQW�SODQV�
��� GHYHORS�DQ�LPSOHPHQWDWLRQ�SURJUDP�
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����UHILQH�WKURXJK�DGDSWLYH�PDQDJHPHQW��
%&¶V� DSSURDFK� LV� RQH� RI� WKH� IUDPHZRUNV� XVHG� IRU� DQDO\VLV� DQG� VRPH� RI� LWV� SURSRVDOV� ZLOO�
VHUYH� DV� D� SODWIRUP� RU� JXLGH� WR� GHYHORSLQJ� D� PRUH� HIILFLHQW� IUDPHZRUN� IRU� JUHHQ�
LQIUDVWUXFWXUH��

g. Sustainable Infrastructure and Water Centric Sustainable Communities
Approach

&RQWHPSRUDU\�VWXGLHV�KDYH�VSHFLILFDOO\�H[DPLQHG�WKH�HQJLQHHULQJ�RI�*,��LQ�������6��%��6DUWp�
ZKR� FRQGXFWHG� D� UHVHDUFK� RQ� µ6XVWDLQDEOH� ,QIUDVWUXFWXUH� DQG� :DWHU� &HQWULF� 6XVWDLQDEOH�
&RPPXQLWLHV� ZKLFK� ZDV� SXEOLVKHG� E\� 1RYRWQ\� HW� DO�� �������� $OVR� $KHUQ� �������� ZKR�
GHYHORSHG�D�VL[�PHWKRGRORJ\�ZDWHU�FHQWULF�DSSURDFK�WR�JUHHQ�SODQQLQJ��6DUWp�RIIHUV�VHYHUDO�
IRUPV� RI� JXLGDQFH� IRU� SURMHFW� SODQQLQJ�� FUHDWLQJ� D� XQLTXH� DSSURDFK� IRU� HDFK� SURMHFW� E\�
FRPELQLQJ�GLIIHUHQW�SKLORVRSK\�RU�GHYHORSPHQW�IUDPHZRUNV��6DUWp� LGHQWLILHG����IUDPHZRUNV��
WKH� PRVW� SRSXODU� EHLQJ� /(('� DQG� %5(($0� ZKLFK� KDV� EHHQ� EULHIO\� GLVFXVVHG� DERYH��
+RZHYHU� IRXU� DSSURDFKHV� ZHUH� LGHQWLILHG� WR� DQDO\]H� VXVWDLQDEOH� LQIUDVWUXFWXUH� DQG� IRXU�
H[LVWLQJ� IUDPHZRUNV� WR�RUJDQL]H� JUHHQ�SURMHFWV�ZHUH� VXJJHVWHG� DV� VWDWHG� E\� �%HDXFKDPS�
DQG�$GDPRZVNL���������

��� )UDPHZRUN����SLOODUV�RI�VXVWDLQDELOLW\��7KLV�DSSURDFK�SUHVHQWV�DQ�DQDO\VLV�EDVHG�RQ�
ILYH� HOHPHQWV�� ZDWHU�� HQHUJ\�� PDWHULDOV�� HFRORJ\� DQG� FRPPXQLW\�� $QDO\VLV� RI� WKH�
SURMHFW�LV�IRUPDWWHG�LQ�WKHVH�WHUPV�DQG�LW�LV�SURSRVHG�WR�SURFHHG�ZLWK�D�GHYHORSPHQW�
HYROXWLRQ�RI�WKH�GHVLJQ�IROORZLQJ�ILYH�OHYHOV�RI�SURJUHVVLRQ��

��� )UDPHZRUN���� WKH�VFDOH�GHQVLW\� IUDPHZRUN��7KH�DSSURDFK� LV�GHILQHG� LQ� IRXU�ZRUGV��
ZDWHU��ZDVWHZDWHU��HQHUJ\��VROLG�ZDVWH��7KH�QHHGV�DQDO\VLV� LV�GHILQHG�DFFRUGLQJ� WR�
IRXU�OHYHOV��WKH�FLW\��WKH�GLVWULFW��WKH�EORFN�DQG�WKH�EXLOGLQJ��7KH�RUJDQL]DWLRQ�EHFRPHV�
D�S\UDPLGDO�VWUXFWXUH�DQG�SUHVHQWV�DQ�RYHUDOO�SLFWXUH�RI�WKH�ILQDO�SURSRVDO��

��� )UDPHZRUN� ��� WKH� WUDQVHFW�� 7KLV� DSSURDFK� GHILQHV� WHUULWRU\� LQWR� VHYHQ� DUHDV�� 7��
�QDWXUDO���7���UXUDO���7���VXEXUEDQ���7���JHQHUDO�XUEDQ���7���XUEDQ�FHQWHU���7���XUEDQ�
FRUH���DQG�6'��VSHFLDO�GLVWULFW���7KLV�DSSURDFK� LV�D� IRUP�RI� WHUULWRULDO�RUJDQL]DWLRQ� WR�
HVWDEOLVK� D� EDODQFH� EHWZHHQ� HDFK� RI� WKH� ]RQHV� DQG� WR� LGHQWLI\� QHHGV�� 7KH� RYHUDOO�
SODQ� LV�GHWHUPLQHG�EDVHG�RQ�D�SURJUHVVLRQ�IURP�RQH�DUHD�WR�DQRWKHU�E\� LQWURGXFLQJ�
PHDVXUHV�RI�VXVWDLQDEOH�GHYHORSPHQW��

��� )UDPHZRUN����WKH�EXLOW�IRUP�HFRORJ\�IUDPHZRUN��7KLV�DSSURDFK�LQWHUFRQQHFWV�KXPDQ�
DFWLRQV� ZLWK� QDWXUDO� HFRORJLFDO� V\VWHPV�� 7KH� PHWKRG� XVHV� GULYHUV� WR� JXLGH�
GHYHORSPHQW��2Q�WKH�KRUL]RQWDO�D[LV�DUH�ELRGLYHUVLW\��ZDWHU��DLU��ODQG�DQG�HQHUJ\��7KH�
YHUWLFDO� D[LV� LV� GLYLGHG� LQWR� KDELWDWLRQ�VHWWOHPHQW�� LQGXVWU\�UHVRXUFH� H[WUDFWLRQ� DQG�
UHFUHDWLRQ�� 7KH� SULQFLSOH� FRQVLVWV� RI� HVWDEOLVKLQJ� DQ� HTXLOLEULXP� EDODQFLQJ� DOO� WKHVH�
HOHPHQWV� DFFRUGLQJ� WR� WKH� FULWHULD� LQ� WKH� DSSURSULDWH� ER[�� $OO� WKHVH� DSSURDFKHV� RU�
GHYHORSPHQWDO� IUDPHZRUNV� DUH� HOHPHQWV� RI� UHIOHFWLRQ� DSSURSULDWH� WR� GHILQH� D�
GHYHORSPHQW�SURMHFW�DQG�WR�GHILQH�D�VXVWDLQDEOH�VWUDWHJ\��

+RZHYHU��QRQH�RI�WKHVH�RXWOLQHG�IUDPHZRUNV�GHILQH�D�IRUPXOD�WR� LQLWLDWH�D�SURMHFW�DQG�FDUU\�
WKURXJK�WR�ILQDO�GHWDLOHG�HQJLQHHULQJ���
�
$OVR�� $KHUQ� H[DPLQHG� EHVW� SUDFWLFHV� IRU� SODQQLQJ� WKH� XUEDQ� HQYLURQPHQW� LQ� D� VXVWDLQDEOH�
PDQQHU�� 7KH� SURSRVDO� ZDV� RQ� D� ZDWHU�FHQWULF� DSSURDFK� WR� VXVWDLQDEOH� SODQQLQJ� �$KHUQ��
��������$KHUQ�SURSRVHG�WKLV�XVLQJ�D�VL[�VWHS�PHWKRGRORJ\�����HFRV\VWHP�VHUYLFHV��JRDOV�DQG�
DVVHVVPHQWV��� ��� UHVLOLHQFH� IDFWRUV�� ��� UHVLOLHQFH� SODQQLQJ� VWUDWHJLHV�� ��� GHYHORSLQJ�
VFHQDULRV�� ��� XUEDQ� UHVLOLHQFH�VXVWDLQDELOLW\� SODQQLQJ�� DQG� ��� SODQQLQJ� LPSOHPHQWDWLRQ±
DGDSWDWLRQ�� �%HDXFKDPS� DQG� $GDPRZVNL�� ������� +RZHYHU�� WKLV� DSSURDFK� GLG� QRW� JLYH� D�
GHWDLOHG�GHVFULSWLRQ�RI�KRZ� WR�DFKLHYH� WKLV�� WR� WKH� ORFDO� LQVWLWXWLRQ� OHYHO�� ,W� IRFXVHG�PRUH�RQ�
LQWHJUDWLQJ�WKH�ZRUN�RI�PDQ\�SURIHVVLRQDOV���
�
7KLV� VWXG\� VKRZHG� WKH� YDULRXV� DSSURDFKHV� DQG� IUDPHZRUNV� WKDW� KDYH�EHHQ�GHYHORSHG� IRU�
JUHHQ�SODQQLQJ�DQG�VXVWDLQDEOH�GHYHORSPHQW�EXW�QR�IUDPHZRUN�KDV�EHHQ�GHYHORSHG�ZLWK�WKH�
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*UHHQ� LQIUDVWUXFWXUH� LQ� WUDQVSRUWDWLRQ� GHYHORSPHQW� ZHUH� PRUH� GHWDLOHG� LQ� FLWLHV� VWUDWHJLHV�
ZKLFK�ZLOO�EH�LOOXVWUDWHG�EHORZ��

h. The Green Transport Strategy (GTS)
'XH�WR�WKH�JUHHQKRXVH�JDV�HPLVVLRQV�SURGXFHG�E\�WKH�WUDQVSRUW�VHFWRU�LQ�6RXWK�$IULFD�DQG�
FOLPDWH�FKDQJH�LVVXHV��WKH�GHSDUWPHQW�RI�WUDQVSRUW�LQ�6RXWK�$IULFD�GHYHORSHG�D�VWUDWHJ\�RQ�
KRZ� WR� UHGXFH� WKHVH� HPLVVLRQV�� 7KLV� ZLOO� FRQWULEXWH� VLJQLILFDQWO\� WR� WKH� QDWLRQDO� HIIRUW� WR�
UHGXFH�HPLVVLRQV�DV�DJUHHG�WR�E\�WKH�6RXWK�$IULFDQ�JRYHUQPHQW�DW�&23���LQ�3DULV�WKURXJK�
WKH�1DWLRQDOO\�'HWHUPLQHG�&RQWULEXWLRQ��1'&���7KLV�ZLOO�LQ�WXUQ�UHGXFH�WKH�HQYLURQPHQWDO�DQG�
KXPDQ� KHDOWK� LPSDFWV� DVVRFLDWHG� ZLWK� WKH� WUDQVSRUW� VHFWRU� DQG� UHVXOW� LQ� D� PRUH� UHVLOLHQW�
VHFWRU��6WDDWVNRHUDQW���������
�
)ROORZLQJ� WKH� 5HVHDUFK� XQGHUWDNHQ� E\� *,=�� 6$1(',� DQG� D� KRVW� RI� RWKHU� UHVHDUFK�
RUJDQL]DWLRQV�RQ�EHKDOI�RI� WKH�6RXWK�$IULFDQ�JRYHUQPHQW�VRPH�FRQFOXVLRQV� WKDW� OHG� WR� WKH�
HVWDEOLVKPHQW� RI� WKH� VWUDWHJ\� DURVH�� 7KLV� IRFXVHG� RQ� UHGXFLQJ� WKH� QHHG� WR� WUDYHO� DQG�
DYRLGLQJ�XQQHFHVVDU\� WULSV� WKURXJK�ZDON�DEOH�FRPPXQLWLHV�� LQWHJUDWHG� ODQG�XVH�SODQQLQJ�RU�
WUDQVLW� RULHQWHG� GHYHORSPHQW� DQG� LPSURYLQJ� YHKLFOH� RFFXSDQF\� UDWHV�� *LYHQ� WKDW� WKH� URDG�
WUDQVSRUW� VXE�VHFWRU� LV� UHVSRQVLEOH� IRU� ���� RI� GLUHFW� HPLVVLRQV� IURP� WUDQVSRUW�� VKLIWLQJ� RI�
SDVVHQJHUV�WR�SXEOLF�WUDQVSRUW�DQG�IUHLJKW�WR�UDLO�LV�D�QHFHVVLW\��6WDDWVNRHUDQW���������)LQDOO\��
%LRJDV�DQG�VRODU�SRZHUHG�HOHFWULF�PRELOLW\�RXWVWULS�DQ\�RWKHU�FOHDQHU� IRVVLO� IXHO� LQ� WHUPV�RI�
*+*� UHGXFWLRQV�� ,Q� WKHLU� VWUDWHJ\� NH\� PHDVXUHV� WR� IDFLOLWDWH� WKH�PRGDO� VKLIW� IURP� URDG� WR�
IUHLJKW� DQG� SULYDWH� WR� SXEOLF� WUDQVSRUW� ZDV� LGHQWLILHG�� 7KH� VWUDWHJ\� DOVR� VWUHVVHG� RQ� WKH�
SURPRWLRQ� RI� QRQ�PRWRUL]HG� WUDQVSRUW� DQG� GHYHORSPHQW� RI� WKH� DVVRFLDWHG� LQIUDVWUXFWXUH� WR�
VXSSRUW�WKLV�SODQ�
�
7KH�*76�KDV�LGHQWLILHG�DQG�SURSRVHG�NH\�PHDVXUHV�WR�IDFLOLWDWH�WKH�PRGDO�VKLIW�IURP�URDG�WR�
IUHLJKW�DQG�SULYDWH�WR�SXEOLF�WUDQVSRUW��7KHUH�DOVR�H[LVWV�DQ�LPSRUWDQW�QHHG�WR�SURPRWH�QRQ�
PRWRULVHG� WUDQVSRUW�DQG�GHYHORS� WKH�DVVRFLDWHG� LQIUDVWUXFWXUH� WR�VXSSRUW� WKLV��7KH�VWUDWHJ\�
IRFXVHG�RQ���LPSOHPHQWDWLRQ�WKHPHV�DQG���VWUDWHJLF�SLOODUV��7DEOH����DQG�WKH�LPSOHPHQWDWLRQ�
WRROV�WR�VXSSRUW�LW�ZDV�YHU\�FRPSUHKHQVLYH�DQG�WKH�YDULRXV�VWDNHKROGHU�GXWLHV�ZHUH�RXWOLQHG�
DQG�DGGUHVVHG��6WDDWVNRHUDQW���������
�
7DEOH����6WUDWHJLF�3LOODUV�RI�WKH�*UHHQ�7UDQVSRUW�6WUDWHJ\�
Green Roads � 1.� 6KLIW� SDVVHQJHUV� IURP� SULYDWH� WR�

SXEOLF�WUDQVSRUW��LQFOXGLQJ�UDLO��
2.� 6KLIW� IUHLJKW� WUDQVSRUW� IURP� URDG� WR�

UDLO�
3.� 3URYLGH� LQIUDVWUXFWXUH� WR� SURPRWH�

QRQ�PRWRUL]HG�WUDQVSRUW�
Green Rail � 4.� �([WHQG� WKH� UDLO� QHWZRUN� WR� SURYLGH�

UHOLDEOH�� VDIH� DQG� DIIRUGDEOH� KLJK�
VSHHG�WUDQVSRUW��

Green transport technologies � 5.� 5HGXFH�WKH�FDUERQ�IRRWSULQW�RI�IRVVLO�
IXHOV�

6.� 3URPRWH� DOWHUQDWLYH� IXHOV� VXFK� DV�
FRPSUHVVHG� QDWXUDO� JDV� �&1*�� RU�
ELRJDV�� OLTXHILHG�QDWXUDO�JDV��/1*���
IXHO� FHOO� DQG� OLTXLG� ELRIXHOV� DV�
WUDQVSRUW�IXHOV��

7.� 3URPRWH� HOHFWULF� DQG� K\EULG�HOHFWULF�
YHKLFOHV�

8.� ([SORUH� WKH� RSWLRQ� RI� )XHO� FHOO��
K\GURJHQ�WHFKQRORJ\�

Green Fuel Economy Standards � 9.� �3URYLGH� QRUPV�� VWDQGDUGV� DQG�
UHJXODWLRQV� WKDW� SURPRWH� IXHO�
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HFRQRP\� LQ� YHKLFOHV� DQG� LPSURYH�
HPLVVLRQ�VWDQGDUGV�RI� IXHO� LQ�6RXWK�
$IULFD��

 �

6RXUFH��7KH�'UDIW�*UHHQ�7UDQVSRUW�6WUDWHJ\�������
�
7KLV� VWUDWHJ\� HPSOR\V� WKH� XVH� RI� PHDVXULQJ�� UHSRUWLQJ� DQG� YHULILFDWLRQ� �059�� IUDPHZRUN�
ZKLFK�LV�UHTXLUHG�WR�EH�GHYHORSHG�E\�WKH�SHUVRQ�DQG�WHDP�UHVSRQVLEOH�IRU�LPSOHPHQWLQJ�HDFK�
SURMHFW�RQ�WKLV�VWUDWHJ\��6WDDWVNRHUDQW���������7KLV�SODQ�FRXOG�EH�XVHG�DV�D�SODWIRUP�IRU�RWKHU�
$IULFDQ�FLWLHV� WR�DGDSW� WR� WKHLU� FRPPXQLWLHV�EXW� IRFXV�ZDV�PRUH�RQ� WKH�HQJLQHHUHG�SDUW� RI�
JUHHQ� LQIUDVWUXFWXUH� DQG� OLWWOH� HPSKDVLV� RQ� WKH� µJUHHQ¶� SDUW� RI� WKLV� FRQFHSW�� 7KLV� QHJOHFW�
DIIHFWV�PRVW�VWUDWHJLHV�DV�LW�LV�DVVXPHG�WKDW�LW�LV�DQ�LQWHJUDO�SDUW�ZLWKRXW�PDNLQJ�LW�IRUP�D�SDUW�
RI�WKHLU�VWUDWHJ\��$OVR�DW�WKH�ORFDO�DXWKRULW\�OHYHO��WKHUH�ZDV�QRW�D�FRPSUHKHQVLYH�EUHDNGRZQ�
UHJDUGLQJ�KRZ�WKH\�LQWHQG�WR�EH�IXOO\�SDUW�RI�WKLV�VWUDWHJ\�ZKLFK�ZKHQ�IXWXUH�IUDPHZRUNV�DUH�
GHVLJQHG��WKDW�SDUW�VKRXOG�EH�DGGUHVVHG���
�
 

5. Conclusion 
0RVW� RI� WKH� DERYH� OLVWHG� IUDPHZRUNV� ZHUH� WDLORUHG� VSHFLILFDOO\� WR� VDWLVI\� WKH� QHHGV� RI�
GHVLJQDWHG�SURIHVVLRQDOV�DQG�SXEOLF�VHUYDQWV��0RVW�RI� WKHVH� IUDPHZRUNV� IRFXVHG�RQ�VWRUP�
ZDWHU�FRQWURO��ODQGVFDSLQJ��ZDVWH�ZDWHU�HWF��DQG�WKH�DSSURDFKHV�WR�JXLGH�WKH�GHVLJQ�RI�WKHVH�
DUHDV�� %XW� QR� GHVLJQHG� IUDPHZRUN� RQ� KRZ� WR� LQWHJUDWH� JUHHQ� LQIUDVWUXFWXUHV� LQWR� XUEDQ�
WUDQVSRUWDWLRQ�SODQQLQJ�ZKHQ�FUHDWLQJ�XUEDQ�GHYHORSPHQW��$OVR�PRVW�RI�WKHVH�FRQFHSWV�ZHUH�
IRFXVHG�RQ� WKH�HQJLQHHUHG�DVSHFW�RI�JUHHQ� LQIUDVWUXFWXUH�DQG� OLWWOH�VWUXFWXUH� IRU� WKH� µJUHHQ¶�
SDUW�RI�JUHHQ�LQIUDVWUXFWXUH��7KH�PDLQ�WKUXVW�OLHV�RQ�LQGLYLGXDO�FRXQWULHV�WR�GHYHORS�VWUDWHJLHV�
DQG�IUDPHZRUNV�WR�VXSSRUW�JUHHQ�LQIUDVWUXFWXUH�LQ�WKHLU�WUDQVSRUWDWLRQ�SODQQLQJ�GHVLJQ�MXVW�DV�
6RXWK�$IULFD�KDV�GRQH�WKURXJK�PDLQVWUHDPLQJ�DV�WKHLU�GUDIW�JUHHQ�WUDQVSRUW�VWUDWHJ\��1LJHULD�
LV�\HW�WR�GHYHORS�D�JUHHQ�WUDQVSRUW�VWUDWHJ\�DQG�WKHLU�WUDQVSRUW�SROLF\�LV�\HW�WR�EH�UHYLHZHG�DV�
WKH� ����� WUDQVSRUW� SROLF\� LV� VWLOO� LQ� XVH� DQG� GRHV� QRW� VXSSRUW� WKH� LQWHJUDWLRQ� RI� JUHHQ�
LQIUDVWUXFWXUH��,I�WKLV�LV�QHJOHFWHG��WUDQVSRUWDWLRQ�VHFWRU�ZLOO�FRQWLQXH�WR�EH�D�PDMRU�FRQWULEXWRU�
WR�JUHHQKRXVH�JDV�HPLVVLRQV�DQG�WKHLU�FRQWULEXWLRQ�ZLOO�NHHS�LQFUHDVLQJ�ZKLFK�LV�QRW�JRRG�IRU�
WKH� HQYLURQPHQW�� /DJRV� VWDWH� JRYHUQPHQW� KDV� SURSRVHG� DQ� DFWLRQ� SODQ� IRU� VXVWDLQDEOH�
WUDQVSRUW�SODQQLQJ�EXW�KDV�QRW�EHHQ�IXOO\�SXEOLFL]HG�IRU�DGDSWDWLRQ�����
%RUURZLQJ�D�OHDI�IURP�&LOOLHUV��DV�GRQH�IRU�SODQQLQJ�JUHHQ�VSDFHV�LQ�UXUDO�6RXWK�$IULFD��WKHUH�
DUH� DUHDV� WKDW� VKRXOG� EH� FRQVLGHUHG� IRU� D� IUDPHZRUN� WR� ERUGHU� RQ�� +HQFH� WKLV� VWXG\�
UHFRPPHQGV�WKDW� WR�GHYHORS�D� IUDPHZRUN� IRU�JUHHQ� LQIUDVWUXFWXUH� LQ� WUDQVSRUW�GHYHORSPHQW�
WKH�IROORZLQJ�VKRXOG�EH�ILUVW�FRQVLGHUHG���

D�� ,GHQWLI\LQJ�WKH�YDOXH�RI�WKH�JUHHQ�LQIUDVWUXFWXUH�SURSRVHG��7KLV�VKRXOG�EH�GRQH�ZLWKLQ�
WKH� ORFDO� FRQWH[W�� RXWOLQLQJ� WKH� FKDOOHQJHV� DQG� RSSRUWXQLWLHV� SUHVHQW� LQ� WKH� VSHFLILF�
DUHDV�DQG�LQ�$IULFD��WKH�XQLTXH�FXOWXUDO�QHHGV�RI�WKH�SHRSOH�

E�� ,GHQWLI\� WKH� IUDPHZRUN� WR� LQWHUOLQN� ERWK� WKH� WUDGLWLRQDO� DQG� JUHHQ� LQIUDVWUXFWXUH� LQ� D�
VXVWDLQDEOH�PDQQHU�� 7KLV� LV� LQ� RUGHU� WR� GHIHDW� WKH� IHDU� WKDW� WKH� ODWHU� KDV� FRPH� WR�
UHPRYH�WKH�IRUPHU�WRWDOO\�IURP�H[LVWHQFH���

F�� ,GHQWLI\LQJ�PHWKRGV�DQG�EHQHILFLDULHV�RI�JUHHQ� LQIUDVWUXFWXUH� LQ� WKRVH� WUDQVSRUWDWLRQ�
VHFWRUV��7KLV�LV�RQH�RI�WKH�ODFNLQJ�LVVXHV�LQ�HDUOLHU�IUDPHZRUNV��7KH�EHQHILFLDULHV�IRU�
HDFK�WUDQVSRUW�LQIUDVWUXFWXUH�DQG�PRGH�VKRXOG�EH�LGHQWLILHG�DQG�LQWHJUDWHG�IXOO\�LQ�WKH�
GHVLJQ�SURFHVV��

G�� 4XDQWLI\LQJ� WKH� YDOXH�RI�JUHHQ� LQIUDVWUXFWXUH�GHVLJQ��7KLV� LV� YHU\� YLWDO� LQ� WKH�GHVLJQ�
SURFHVV�� DQG� DOVR� LQ� WKH� GHFLVLRQ�PDNLQJ� SURFHVV�� 7KHVH� LVVXHV� ZLOO� EH� TXDQWLILHG�
ZLWK� UHJDUGV� WR� WKH� LQGLUHFW� EHQHILWV�ZKLFK� LQFOXGH� WKH� VRFLDO� YDOXHV�� HQYLURQPHQWDO�
YDOXHV�� FKLOG� DQG� DJHG� IULHQGO\� WUDQVSRUW� QHWZRUNV� DQG� WKH� GLUHFW� EHQHILWV� ZKLFK�
LQFOXGH�WKH�HFRQRPLF�YDOXHV��7KLV�LV�WR�HQVXUH�WKDW�WKH�SURMHFWV�DUH�PRUH�VXVWDLQDEOH��
�
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)LQDOO\��WKLV�UHVHDUFK�VKRZV�WKDW�WKH�SURSRVDO�RI�JUHHQ�LQIUDVWUXFWXUH�LQ�WUDQVSRUWDWLRQ�GHVLJQ�
ZLOO�PHHW�WKH�FKDOOHQJHV�RI�FOLPDWH�FKDQJH�DQG�PDNH�WKH�$IULFDQ�HQYLURQPHQW�PRUH�UHVLOLHQW�
WR�WKHVH�HIIHFWV��+RZHYHU��GHYHORSLQJ�D�IUDPHZRUN�EDVHG�RQ�WKHVH�UHFRPPHQGDWLRQV�ZRXOG�
IRUP�DQRWKHU�WRSLF�RI�HPSLULFDO�VWXG\�� 

�
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Study on the Optimized Strategies of Resilient Spatial Pattern 
from the Perspective of Sponge City 

-Taking Garden Street Historic Block in Harbin City as an
example 

�
���%LQ[LD�;8(��+DUELQ�,QVWLWXWH�RI�7HFKQRORJ\��&KLQD��
�����;LDRKH�+28��+DUELQ�,QVWLWXWH�RI�7HFKQRORJ\��&KLQD��
���/XOX�&+(1��+DUELQ�,QVWLWXWH�RI�7HFKQRORJ\��&KLQD��
���6XQLQJ�;8��+DUELQ�,QVWLWXWH�RI�7HFKQRORJ\��&KLQD��

Abstract 
6SRQJH� FLW\� LV� D� W\SH� RI� VWUDWHJLHV� WR� FRSH� ZLWK� VWRUPZDWHU� PDQDJHPHQW� XQGHU� WKH� UDSLG�
XUEDQL]DWLRQ� LQ� &KLQD�� ,W� LQWHQGV� WR� QDWXUDOO\� LPSURYH� ZDWHU� TXDOLW\� ZLWK� LQILOWUDWLRQ� ZKLOH�
GUDZLQJ� OHVVRQV� RI� /RZ� ,PSDFW� 'HYHORSPHQW� �/,'�� DQG� *UHHQ� ,QIUDVWUXFWXUH� �*,�� IURP�
(XURSHDQ�DQG�$PHULFDQ�&RXQWULHV��2OG�GLVWULFWV� LQ�&KLQD�QRZ�DUH�IDFHG�ZLWK�PRUH�REYLRXV�
DQG� XUJHQW� LVVXHV� LQFOXGLQJ� H[FHVVLYHO\� ODUJH� RI� FRQVWUXFWLRQ� LQWHQVLW\�� PXFK� SRSXODWLRQ��
LQVXIILFLHQW� DUHD� IRU� LPSOHPHQWDWLRQ� DQG� ROG� LQIUDVWUXFWXUHV�� ZKLFK� FDOO� IRU� WKH� WDUJHWHG�
DSSURDFKHV� DQG� PHWKRGV� WR� FRRUGLQDWH� DQG� FRQVHUYH� WKH� RULJLQDO� KLVWRULF� EXLOGLQJV� DQG�
IHDWXUHV��7KLV�SDSHU�ZLOO�VHOHFW�*DUGHQ�6WUHHW�KLVWRULF�EORFN���D�UHSUHVHQWDWLYH�KLVWRULF�EORFN�LQ�
+DUELQ��WR�GHWHUPLQH�LWV�FRQWURO�JRDO�RI�WRWDO�DQQXDO�UXQRII�DGDSWLQJ�WR�LWV�SUREOHPV�DQG�VWDWXV�
TXR��7KH�VSDFH�ZLOO�EH�KLHUDUFKLFDOO\�PDQDJHG�DQG�FRQWUROOHG�DQG�EXIIHU�]RQH� LV�DSSOLHG� WR�
DYRLG� WKH� IRXQGDWLRQ�RI�KLVWRULF�EXLOGLQJV��0HDQZKLOH�� WKH�JUHHQ�/,'�IDFLOLWLHV�DUH�FRPELQHG�
ZLWK�*UD\�,QIUDVWUXFWXUH�WR�GHVLJQ�WKH�LQYLVLEOH�/,'�LQIUDVWUXFWXUHV��ZKLFK�DUH�FRRUGLQDWHG�ZLWK�
WKH�IHDWXUHV�RI�WUDGLWLRQDO�EORFNV��7KH�VSDFH�RI�ROG�GLVWULFW�LV�RSWLPL]HG�LQ�D�UHVLOLHQW�PDQQHU�WR�
HVWDEOLVK� VSDWLDO� V\VWHP� RI� VWRUPZDWHU� PDQDJHPHQW�� ZKLFK� FRQWULEXWHV� WR� WKH� WKHRUHWLFDO�
H[SORUDWLRQ�IRU�VXVWDLQDEOH�DQG�UHVLOLHQW�GHYHORSPHQW�RI�ROG�GLVWULFWV�LQ�&KLQD��
Keyword 
6SRQJH�FLW\��ROG�GLVWULFWV��KLHUDUFK\�PDQDJHPHQW�DQG�FRQWURO��*DUGHQ�6WUHHW�+LVWRULF�%ORFN��
+DUELQ���
�
�
1. Introduction
$V� XUEDQL]DWLRQ� VSHHGV� XS� LQ� &KLQD�� VRFLDO� HFRQRP\� ERRPV� UDSLGO\� ZLWK� VLJQLILFDQW�
DFKLHYHPHQW� RI� FLW\� FRQVWUXFWLRQ��$OWKRXJK� FLW\� QXPEHUV� LQFUHDVHV� DQG�FLW\� VFDOHV� H[SDQG�
DQG� GHYHORSPHQW�� WKH� H[WUHPHO\� VWURQJ� GHYHORSPHQW� GHQVLW\� DOVR� OHDGV� WR� WKH� H[FHVVLYH�
KDUGHQLQJ�RI�WKH�RULJLQDO�QDWXUDO�XQGHUO\LQJ�VXUIDFH�DQG�DOWHUV�WKH�RULJLQDO�FLW\�QDWXUDO�HFRORJ\�
EDFNJURXQG� DQG� K\GURORJLFDO� FKDUDFWHULVWLFV� DQG� RWKHU� LVVXHV� �=KDQJ�� ������� &LW\� LV�
FKDOOHQJHG�ZLWK� IUHTXHQW�ZDWHU� ORJJLQJ�� UXQRII�SROOXWLRQ��KHDY\� ORVV�RI� UDLQZDWHU� UHVRXUFHV��
GHWHULRUDWLRQ�RI�HFRORJLFDO�HQYLURQPHQW��ORVV�RI�ZDWHU�FXOWXUH�DQG�RWKHU�LVVXHV��7KH�WUDGLWLRQDO�
GUDLQDJH� PRGHO� RI� FLW\� UDLQZDWHU� LV� KDUGO\� WR� IROORZ� DQG� WR� FRSH� ZLWK� WKH� PRUH� VHYHUH�
VWRUPZDWHU�SUREOHPV��&KLQD�KDV�GUDZQ�OHVVRQV�IURP�IRUHLJQ�FRXQWLHV�ZRUOGZLGH�DQG��LQ�VLJKW�
RI�RXU�QDWLRQDO�FRQGLWLRQV��IXUWKHU�SURSRVH�WKH�UDLQZDWHU�VROXWLRQV�DQG�VWUDWHJLHV��VSRQJH�FLW\���
7KH� FRUH� RI� VSRQJH� FLW\� LV� WR� UHDOL]H� WKH� FRPSUHKHQVLYH� REMHFWLYHV� RI� SROOXWLRQ� FRQWURO��
GLVDVWHU� SUHYHQWLRQ�� XWLOL]DWLRQ� RI� UDLQZDWHU� UHVRXUFH� DQG� FLW\� HFRORJLFDO� UHPHGLDWLRQ�� 7KH�
FRRUGLQDWLRQ� DQG� FRQWURO� DUH� DSSOLHG� GXULQJ� WKH� HQWLUH� SURFHVV� E\� PXOWLGLVFLSOLQDU\� IURP�
PHFKDQLVP�FRQVWUXFWLRQ��SODQQLQJ�UHJXODWLRQ�DQG�FRQWURO��GHVLJQ�DQG�SUDFWLFH�WR�FRQVWUXFWLRQ�
RSHUDWLRQ�DQG�PDQDJHPHQW��,W�DLPV�WR�FRQVHUYH�DQG�XWLOL]H�FLW\�*UHHQODQG��ZDWHUV�DQG�RWKHU�
VSDFHV�DV�ZHOO�DV�SULRULWL]H�WR�FRPELQH�JUHHQ�LQIUDVWUXFWXUH�ZLWK�*UD\�,QIUDVWUXFWXUH�WR�MRLQWO\�
HVWDEOLVK� WKH� UHVLOLHQW� UDLQZDWHU� LQIUDVWUXFWXUHV� DQG� UHDOL]H� ILYH� DVSHFWV� RI� UDLQIDOO� UXQRII��
LQILOWUDWLRQ��EORFNLQJ��UHVHUYRLU��SXULILFDWLRQ��XWLOL]DWLRQ�DQG�GUDLQDJH���
7KH� FRQVWUXFWLRQ� RI� VSRQJH� FLWLHV� LV� LQ� IXOO� VZLQJ� LQ� &KLQD�� ,WV� FRQVWUXFWLRQ� DQG� UHVHDUFK�
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PRVWO\�IRFXV�RQ�RXWVNLUWV�DUHDV�DQG�QHZ�FLWLHV�ZLWK�OHVV�VHULRXV�LVVXHV��QRW�HYHQ�PHQWLRQLQJ�
WKH�ROG�GLVWULFWV�ZLWK�IUHTXHQW�ZDWHU�ORJJLQJ��$V�ROG�GLVWULFWV�DIIRUG�PXFK�RI�WKH�FLW\�SRSXODWLRQ�
DQG�PRUH�LPSRUWDQW�IXQFWLRQV��WKHLU�VWRUPZDWHU�SUREOHPV�DUH�PRUH�VHUYHU��7KH�VSRQJH�FLW\�LV�
WKHUHIRUH�LPSHUDWLYH�LQ�ROG�GLVWULFWV��,Q�VLJKW�RI�WKH�H[FHVVLYH�KDUGHQLQJ�RI�WKH�RULJLQDO�QDWXUDO�
XQGHUO\LQJ� VXUIDFH�� LQVXIILFLHQW� VSDFH� IRU� LPSOHPHQWDWLRQ� RI� VSRQJH� FLW\� DQG�PRUH� VWULFW� RI�
IHDWXUHV¶�PDQDJHPHQW� DQG� FRQWURO�� WKLV� SDSHU�ZLOO� DWWHPSW� WR� SXW� IRUZDUG� WKH� WDUJHWHG� DQG�
UHVLOLHQW� FRQWUROOHG� LQGLFHV�DQG� LPSOHPHQWDWLRQ�VWUDWHJLHV� LQ� VSDFH�ZLWK� WKH�DLP� WR� LPSURYH�
WKH�VWRUPZDWHU� LVVXHV� LQ�ROG�GLVWULFWV��$W� WKH�VDPH� WLPH�� WKH�DXWKRU�DOVR�KDV�GLVFXVVHG�WKH�
FRRUGLQDWLRQ�EHWZHHQ�WKH�FRQVWUXFWLRQ�RI�VSRQJH�FLW\�DQG�WKH�KLVWRULF�IHDWXUHV�RI�ROG�GLVWULFWV�
DV�ZHOO�DV�WKH�KHULWDJH�DQG�FRQWLQXDWLRQ�PHWKRGV�RI�ORFDO�FXOWXUH�LQ�&KLQD������
�
2. Difficulties for implementation and construction of Sponge City in old districts
2.1 Large construction density and insufficient implementation space
2QH�RI�WKH�PDLQ�GLIILFXOWLHV�IRU�LPSOHPHQWDWLRQ�DQG�FRQVWUXFWLRQ�RI�6SRQJH�&LW\�LQ�ROG�GLVWULFWV�
LQ� &KLQD� OLHV� LQ� WKH� LQVXIILFLHQW� VSDFH� RI� LPSOHPHQWDWLRQ�� UHVXOWLQJ� IURP� KLJK� FRQVWUXFWLRQ�
LQWHQVLW\��FURZGHG�HQYLURQPHQW�DQG�H[FHVVLYHO\�KDUGHQLQJ�RI�XQGHUO\LQJ�VXUIDFH��2OG�GLVWULFWV�
DUH� DOZD\V� ORFDWHG� DW� WKH� FRUH� DUHD� RI� WKH� FLW\� DQG� WKH� DUHD�ZLWK� WKH� ODUJHVW� FRQVWUXFWLRQ�
LQWHQVLW\��7KHUHIRUH�WKH�FRPPHUFLDO�DWPRVSKHUH�IURP�WKH�H[FHOOHQW�JHRJUDSKLFDO�ORFDWLRQ�DQG�
KLVWRU\� DFFHOHUDWHV� WKH� SRSXODWLRQ� DJJORPHUDWLRQ� DQG� WKH� JURZWK� RI� FRQVWUXFWLRQ� LQWHQVLW\��
ZKLFK�WKXV�KDUGHQV�WKH�XQGHUO\LQJ�VXUIDFH�ZLWK�LQILOWUDWLRQ�DQG�SHUPHDELOLW\���
$V� LQGLFDWHG� IURP� WKH� UHVHDUFK�� WKH� KDUGHQLQJ� UDWLR� RI� XQGHUO\LQJ� VXUIDFH� LQ� ROG� GLVWULFWV�
QDWLRQDOO\�FRXOG�SHDN�DW�����DQG�WKH�SXEOLF�JUHHQ�ODQG�DUHD�SHU�FDSLWD�LV�OHVV�WKDQ���P��DQG�
WKH� FRPPRQ� JUHHQ� UDWH� XVXDOO\� LV� EHWZHHQ� ������� �/L�� HW� DO��� ������� &RPSDUHG�ZLWK� WKH�
UHJXODWHG�JUHHQ�ODQG�UDWLR�IRU�QHZO\�FRQVWUXFWHG�FRPPXQLWLHV�������WKH�DUHD�RI�JUHHQ�ODQG�LV�
VHULRXVO\�LQ�VXIILFLHQW�ZLWK�XQHYHQO\�GLVWULEXWLRQ��OHDYLQJ�OHVV�SXEOLF�VSDFH�IRU�WKH�FRQVWUXFWLRQ�
RI�6SRQJH�&LW\��$QG�DOO� WKHVH�DUH�FRQWUDU\� WR�WKH�FRQQRWDWLRQ�RI�6SRQJH�&LW\� WR�UHFRQVWUXFW�
WKH�VWRUPZDWHU�IDFLOLWLHV�WKURXJK�WKH�H[WHQVLYHO\�DQG� ODUJHO\�GHPROLVK�WKH�KDUGHQ�SDYHPHQW�
RU� ULJLGO\�RFFXS\� WKH� OLPLWHG�VSDFH� UHVRXUFH��8OWLPDWHO\�� WKH�VSDWLDO� OD\RXW�DQG� IHDWXUHV�DUH�
GHVWUR\HG�LQ�ROG�GLVWULFWV��FKDOOHQJLQJ�WKH�FRQVWUXFWLRQ�RI�6SRQJH�&LW\�LQ�ROG�GLVWULFWV���
2.2 Old and obsolete drainage system and low bearing capacity of pipes̓ network 
8UEDQ�GUDLQDJH�V\VWHP�RI�+DUELQ�� LQLWLDWHG� LQ�������ZLWQHVVHG� WKH�SUHOLPLQDU\� FRQVWUXFWLRQ�
GXULQJ� WVDULVW� 5XVVLD�� -DSDQ� DQG� SVHXGR�UXOLQJ� SHULRGV�� VSHG� XS� LQ� WKH� ODWHU� SHULRG� RI� WKH�
IRXQGLQJ�RI�WKH�3HRSOH
V�5HSXEOLF�RI�&KLQD�DQG�ZDV�JHQHUDOO\� LPSURYHG�QDWLRQDOO\�DIWHU�WKH�
UHIRUP� DQG� RSHQLQJ� XS�� ,W� KDV� EHHQ� RYHU� D� FHQWXU\� RI� KLVWRU\� IURP� WKH� HVWDEOLVKPHQW� RI�
GUDLQDJH� V\VWHP�� 2OG� GLVWULFWV� DUH� PRVWO\� GRPLQDWHG� E\� WKH� GUDLQDJH� RI� FRQIOXHQFH� RI�
UDLQZDWHU� DQG� VHZDJH�� +RZHYHU�� WKH� GUDLQDJH� IDFLOLWLHV� IRU� WKHVH� ROG� GLVWULFWV� DUH� DOUHDG\�
RYHUZKHOPHG� ZLWK� VHULRXVO\� LQVXIILFLHQW� GUDLQDJH� FDSDFLW\� RI� IORRGLQJ� GXH� WR� WKHLU� ORQJ�
FRQVWUXFWLRQ�SHULRGV�DQG�LQFUHDVLQJ�FRQVWUXFWLRQ�DQG�SRSXODWLRQ�GHQVLW\���
7KH� LQLWLDO� GUDLQDJH� V\VWHP�� LQ� ROG� GLVWULFWV�� EDVLFDOO\� VHW� WKH� UXQRII� FRHIILFLHQW�¶�� DW� �����
FRPSDULQJ�ZLWK�WKH�DFWXDO�UXQRII�FRHIILFLHQW�������3DUW�RI�WKH�FRQVWUXFWLRQ�VWDQGDUG�RI�SLSHVÿ�
QHWZRUN�VHW� WKH� UHFXUUHQFH�SHULRG�DW�����\HDUV� �;XH�HW�DO����������7KH�GUDLQDJH�HIILFLHQW� LV�
PXFK� IDU� IURP� WKH� QDWLRQDO� VWDQGDUGV�� 7KH� DUHD� ZLWK� GUDLQDJH� V\VWHP� LV� ������� NP���
DFFRXQWLQJ�XS��������RI�WKH�SODQQHG�DUHD��$FFRUGLQJ�WR�QDWLRQDO�VWDQGDUG��WKH�FRYHUDJH�RI�
GUDLQDJH� SLSHVÿ� QHWZRUN� VKRXOG� EH� RYHU� ���� IRU� WKH� FLWLHV� �� HTXDO� WR� WKH� VDPH� VFDOH� RI�
+DUELQ�� $V� UHJXODWHG�� WKH� GHQVLW\� RI� SLSHVÿ � QHWZRUN� IRU� WKH� V\VWHP� RI� FRQIOXHQFH� RI�
UDLQZDWHU�DQG�VHZDJH�VKRXOG�EH���NP��NP���7KH�GHQVLW\�IRU�+DUELQ�&LW\�LV�RQO\������NP�NP���
7KH�VHUYLFH�FRYHUDJH�RI�QHWZRUN�LV�RQO\������KDUGO\�VDWLVI\LQJ�WKH�VWDQGDUG�������HQIRUFHG�
E\�0LQLVWU\�RI�+RXVLQJ�DQG�8UEDQ�5XUDO�'HYHORSPHQW�� ,Q������WKH� WRWDO� OHQJWK�RI� GUDLQDJH�
SLSHV�ZDV�������NP� LQ�ROG�GLVWULFW� LQ�+DUELQ�DQG�DPRQJ�DERXW������NP�ZDV�FRQVWUXFWHG� LQ�
����V�RU�����V�������ZDV�FRQVWUXFWHG� LQ�����V�� ,WÿV�����NP� LQ�����V��DOVR� WKH�SHDNLQJ�
SRLQW��DSSURSULDWH�RQH�LQ�WKLUG�OHQJWK�RI�SLSHV�KDV�DOUHDG\�IDU�H[FHHGHG�WKH����\HDU�OLIHVSDQ��
DQ�QDWLRQDO�VWDQGDUG��7KH�RYHU�DJHG�VHUYLFH� LV�DOVR�RQH� UHDVRQ� IRU�XUEDQ� UDLQZDWHU� LVVXHV�
DQG�DOVR�HQGDQJHUV�WKH�VWRUPZDWHU�VDIHW\��,I�WKH�GUDLQDJH�V\VWHP�DUH�UHFRQVWUXFWHG�WR�VDWLVI\�
WKH�FXUUHQW�IORRG�FRQWURO�LQ�ROG�GLVWULFWV��LW�ZLOO�QRW�RQO\�EH�WLPH�FRQVXPLQJ�DQG�ODERULRXV��EXW�
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DOVR�EDGO\�KDYH�LQIOXHQFH�RQ�GDLO\�OLYHV���
2.3 Management and control of historic features and huge reconstruction difficulties 
2OG�GLVWULFW��IRUPHG�GXULQJ�FHUWDLQ�SHULRGV��KDV�DOUHDG\�GHYHORSHG�DQG�HYROYHG�IRU�KXQGUHG�RI�
\HDUV� WR� UHSUHVHQW� WKH� RULJLQDO� RI� D� FLW\��:LWK� DEXQGDQW� KLVWRULF� FXOWXUH�� ROG� GLVWULFWV� KDYH�
JHQHUDWHG� WKHLU�XQLTXH�FLW\� IHDWXUHV�EDVHG�RQ� WKHLU�FKDUDFWHULVWLF�PDWHULDO�HQYLURQPHQW�DQG�
FLYLOL]DWLRQ�� 7KH\� FDQ¶W� EH� UHJHQHUDWHG� DQG� UHSODFHG�� &LW\� IHDWXUHV� DQG� EXLOGLQJV¶FXOWXUH� LQ�
+DUELQ�LV�H[WUHPHO\�YDOXDEOH�LQ�WKHLU�FRQVHUYDWLRQ��)LUVWO\��DV�D�FRORQLDO�FLW\��+DUELQ�LV�ERWK�WKH�
H[SHULPHQW�VLWH�RI�PRGHUQ�FRQVWUXFWLRQ�IRU�(XURSHDQ�VRYHUHLJQ�FRXQWULHV�DQG�WKH�SODWIRUP�IRU�
LQWHJUDWLRQ�RI�&KLQHVH�DQG�:HVWHUQ�DUFKLWHFWXUDO�VW\OHV��7KH�XQLTXH�EXLOGLQJV¶�IHDWXUHV�LQ�ROG�
GLVWULFW�ZHUH� WKH� UHVXOWV�RI� FROOLVLRQ� EHWZHHQ� ORFDO� EXLOGLQJ� GHVLJQ� DQG� LQWHUQDWLRQDO� WUHQGV��
VXFK� DV�$UW� 1RXYHDX��5XVVLDQ� VW\OH�� %DURTXH�� DQG� HFOHFWLFLVP��0HDQZKLOH�� DV� ULVLQJ� IURP�
UDLOZD\�� WKH� HDUOLHU� EXLOGLQJV� ZHUH� EDVLFDOO\� FRQVWUXFWHG� WR� VHUYLFH� UDLOZD\� V\VWHP� DQG� WKH�
DUFKLWHFWXUDO� VW\OHV� DOVR�KDYH�EHHQ� VWURQJO\�PDUNHG� GXULQJ� WKH� DLGHG�SHULRG� E\� WKH� IRUPHU�
6RYLHW�8QLRQ��,Q�������+DUELQ�ZDV�DSSURYHG�DV�RQH�RI�WKH�WKLUG�OLVW�RI�1DWLRQDO�+LVWRULF�DQG�
&XOWXUDOO\�6LJQLILFDQWO\� &LWLHV� E\� WKH� 6WDWH� &RXQFLO� RI� &KLQD� DQG� LWV� KLVWRULF� FRQVHUYDWLRQ�
EORFNV�DOVR�ZDV�LQFUHDVHG�LQWR����IURP����LQ�ROG�GLVWULFWV��
7KH� UHFRQVWUXFWLRQ� DQG� UHQRYDWLRQ� LQ� ROG� GLVWULFWV� DOO� VKRXOG� SULRULWL]H� WKH� FRQVHUYDWLRQ� RI�
KLVWRULF� IHDWXUHV�DKHDG�RI� WKH�GHYHORSPHQW�DQG�FRQVWUXFWLRQ��7KH�6SRQJH�&LW\�DOVR�VKRXOG�
REH\V�WKH�UHTXLUHPHQWV�RI�WUDGLWLRQDO�IHDWXUHV¶�PDQDJHPHQW�DQG�FRQWURO� LQ�ROG�GLVWULFWV��7KH�
H[LVWLQJ� FRQVWUXFWLRQ� RI� 6SRQJH� &LW\� FDOOV� IRU� ODUJH�VFDOH� UHFRQVWUXFWLRQ� DQG� GHVLJQ� LQ� LWV�
FRQWURO�PHWKRGV�� 7KH� FRQVWUXFWLRQ� RI� VXQNHQ� ODZQ�� SHUPHDEOH� SDYHPHQW�� JUDVV� GLWFK�� ZHW�
SRQJ�DQG� UDLQZDWHU�GHWHQWLRQ� WDQN�ZLOO� LQHYLWDEO\�DIIHFW� WKH� IHDWXUHV�RI�ROG�GLVWULFWV��+RZ� WR�
FRRUGLQDWH�WKH�FRQVWUXFWLRQ�RI�6SRQJH�&LW\�DQG�WUDGLWLRQDO�IHDWXUHV�LV�D�KXJH�FKDOOHQJH�IDFHG�
E\�6SRQJH�&LW\�LQ�ROG�GLVWULFWV��HVSHFLDOO\�XQGHU�WKH�VWULFW�IHDWXUHV¶�FRQWURO�DQG�PDQDJHPHQW�
RI�KLVWRULF�EORFNV��
2.4 Low construction quality and limited construction conditions 
7KH�EXLOGLQJV�DUH�QHZO\�FRQVWUXFWHG��UHQRYDWHG�DQG�LPSURYHG�GXULQJ�HDFK�SHULRG�KLVWRULFDOO\��
7KH� WHPSRUDO� FRQVWUXFWLRQ� LV�GLYLGHG� LQWR� IRXU�DJHV��4LQJ�'\QDVW\� WR� WKH�HDUO\�5HSXEOLF�RI�
&KLQD�� WKH�PLGGOH�DQG� ODWH�SHULRG�RI� WKH�5HSXEOLF�RI�&KLQD������������DQG������QRZ��7KH�
EXLOGLQJV�IURP�4LQJ�'\QDVW\�WR�WKH�HDUO\�5HSXEOLF�RI�&KLQD�DUH�WKH�PDLQ�ERGLHV�IRU�PRVW�RI�
ROG� GLVWULFWV� LQ� RXU� FRXQWU\� ZLWK� WKH� ROGHVW� FRQVWUXFWLRQ� WLPH�� ,Q� WKH� FXUUHQW� GHVLJQDWHG�
EXLOGLQJV�LQ�ROG�GLVWULFWV��WKH�QXPEHU�RU�DUHD�RI�WKH�EXLOGLQJV�EHIRUH�HDUO\�5HSXEOLF�RI�&KLQD�
DFFRXQWV� IRU� DERXW� ���� RI� WKH� WRWDO� EXLOGLQJV�� :LWKLQ� WKH� ROG� GLVWULFWV�� WKH� EXLOGLQJV� DUH�
GDPDJHG�QDWXUDOO\�DQG�DUWLILFLDO�WR�VRPH�H[WHQW�GXH�WR�WKH�ORQJ�WLPH�DIWHU�FRQVWUXFWLRQ��7KHLU�
TXDOLW\� DUH� DOVR� ZHDN� EHFDXVH� RI� WKH� OLPLWHG� FRQVWUXFWLRQ� WHFKQRORJ\� DQG� WHFKQLTXH� DQG�
LQVXIILFLHQW�FRQVWUXFWLRQ�PDWHULDO�ZKHQ�WKH\�ZHUH�EXLOW��0RVW�RI�WKH�EXLOGLQJV�LQ�ROG�GLVWULFWV�LQ�
+DUELQ� ZHUH� EXLOW� DW� WKH� EHJLQQLQJ� RI� ODVW� FHQWXU\� DQG� WKHUHIRUH� DUH� IDFHG� ZLWK� LVVXHV�
LQFOXGLQJ�URRI�OHDNDJH��VWUXFWXUDO�DJLQJ�DQG�IRXQGDWLRQ�GDPDJH�GXH�WR�IUR]HQ�LQ�ZLQWHU����
7KH� EXLOGLQJV� DQG� WKHLU� VXUURXQGLQJV� DUH� WKH� LPSRUWDQW� VSDFH� IRU� WKH� LPSOHPHQWDWLRQ� RI�
6SRQJH�&LW\��ZKLFK�FDOOV�IRU� WKH�KLJK�TXDOLW\�RI�EXLOGLQJV�RU� LV�JUHDWO\�FKDOOHQJHG�RWKHUZLVH��
)RU� LQVWDQFH�� WKH� VWUXFWXUH� DQG� URRI� ZDWHUSURRI� �� IRU� VRPH� OHVV� TXDOLILHG� EXLOGLQJV�� KDUGO\�
VDWLVI\� WKH�FRQVWUXFWLRQ�RI�JUHHQ�URRI�DQG� LQILOWUDWLRQ��EORFNLQJ�DQG�WHFKQRORJ\�PLJKW� OHDG�WR�
WKH�IRXQGDWLRQ�HURVLRQ�E\�UDLQZDWHU���
�
3. Optimized implementation strategies of resilient space for Sponge City in old

districts
3.1 Layout of three-dimensional sponge facilities 
'LIIHUHQW�IURP�WKH�JRDOV�RULHQWHG�SDWWHUQ�RI�QHZ�GLVWULFWV�IRU�WKH�FRQVWUXFWLRQ�RI�6SRQJH�&LW\��
WKH�ROG�GLVWULFWV�VKRXOG�LQWHJUDWH�WKH�FRQWUROOHG�REMHFWLYHV�DQG�LQGLFDWRU�V\VWHP�LQWR�WKH�
GHVLJQ�UHTXLUHPHQWV�DW�WKH�YHU\�EHJJLQJ�RI�WKH�SODQQLQJ�DQG�GHVLJQ��7KH�EXLOW�XS�DUHD�LV�KLJK�
LQ�ROG�GLVWULFWV��OHDYLQJ�OHVV�VSDFH�IRU�6SRQJH�&LW\��7KHUHIRUH�WKH�FRQVWUXFWLRQ�RI�6SRQJH�&LW\�
VKRXOG�EHWWHU�RULHQW�LQ�SUREOHPV�DQG�WKH�FRQWUROOHG�UDWH�RI�DQQXDO�WRWDO�UXQRII�DQG�VWRUDJH�
FDSDFLW\�DQG�RWKHU�REMHFWLYHV�DUH�GHFRPSRVHG�LQWR�WKH�IDFLOLW\�W\SH�DQG�QXPEHU�IRU�HDFK�SORW��
UHDOL]LQJ�WKUHH�GLPHQVLRQDO�OD\RXW�ZLWK�PD[LPL]HG�XWLOL]DWLRQ�RI�HDFK�VSDFH�(Xue, et al., 2017;
Xue, et al., 2015; Xue, et al., 2014)��VHH�)LJXUH�����
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)URP� WKH� HDUOLHU� ILHOG� UHVHDUFK�� LW¶V� FRQFOXGHG� WKDW� WKH� JUHHQ� ODQG� VSDFH� LV� OHVV� ZLWK�
IUDJPHQWHG� GLVWULEXWLRQ�� GHSHQGLQJ� RQ� ZKLFK� VRPH� ODUJH� VSRQJHV� DUH� GHFRPSRVHG� LQWR�
VSRQJH� FHOOV� WR� UDWLRQDOO\� XVH� JUHHQ� ODQG� VSDFH� V\VWHP� ZLWK� ODQGVFDSH� GHVLJQ�� 7KH� URRI�
JUHHQLQJ�LV�IHDVLEOH�IRU�IODW�URRI�ZLWK�JRRG�URRI�ORDGV�DQG�ZDWHUSURRI�FRQGLWLRQV�RU�WKH�VORSLQJ�
URRI�ZLWK�WKH�DQJHO�OHVV�WKDQ������7KH�URRI�JUHHQHU\�VKRXOG�EH�FDUHIXOO\�VHOHFWHG�LQ�KLVWRULF�
EORFNV��+LVWRULF�EXLOGLQJV�DQG�WKH�OHVV�TXDOLILHG�EXLOGLQJV�FRXOG�DSSO\�UDLQZDWHU�WDQN�WR�FROOHFW�
WKH�URRI�UDLQZDWHU��7KH�WRWDO�XQGHUO\LQJ�DUHD�RI�WKH�URRI�LQ�ROG�GLVWULFWV�SRVVLEO\�DFFRXQWV�XS�WR�
����� LI� WKH�UDLQZDWHU� UXQRII� LV�ZHOO�EORFNHG�DQG�XWLOL]HG�RQ� WKH� URRI��DQQXDO� UXQRII�FRXOG�EH�
UHGXFHG� E\� RQH� WKLUG�� 7KH� SHUPHDEOH� SDYHPHQW� LV� DSSOLHG� LQ� VTXDUHV� DQG� URDG� VSDFH� DV�
PXFK�DV�SRVVLEOH�ZLWK�SHUPHDEOH�GHVLJQ�IRU�JURXQG�SDUNLQJ�LQ�ROG�GLVWULFWV��7KH�OHVV�TXDOLILHG�
EXLOGLQJV�VKRXOG�EH�DYRLGHG�UDWLRQDOO\�IRU� LPSOHPHQWDWLRQ��%\�XWLOL]LQJ�WKH�FUDFNLQJ�VSDFH� LQ�
ROG�GLVWULFWV��ZH� LQWHQGV�WR�FDUU\�RXW� WKH�FRQWUROOHG�REMHFWLYHV��FRQVWUXFW� UHVLOLHQW�DQG� WKUHH�
GLPHQVLRQDO�VSDWLDO�V\VWHP�RI�6SRQJH�&LW\�WR�IXUWKHU�DFKLHYH�WKH�GHYHORSPHQW�UHTXLUHPHQWV�
RI�6SRQJH�&LW\��QDWXUDO�UHVHUYRLU��QDWXUDO�LQILOWUDWLRQ�DQG�QDWXUDO�SXULILFDWLRQ���

Figure 1: Layout of three-dimensional sponge facilities in old districts 
Figure sources: drawn by author. 

Figure 2: Combination of Gray and Green rainwater drainage pattern
Figure sources: drawn by author 

3.2 Combination of Gray Infrastructures and green infrastructures 
7KH� IORRGLQJ� LV� PRUH� VHULRXV� LQ� ROG� GLVWULFWV� ZLWK� REVROHWH� *UD\� ,QIUDVWUXFWXUHV� DQG� OHVV�
EHDULQJ�FDSDFLW\��OHDGLQJ�WR�WKH�GHILQLWH�IORRGLQJ�ZKHQ�LW�UDLQV��*UD\�,QIUDVWUXFWXUH��DV�D�ZD\�
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RI�IDVW�GUDLQDJH��ZLOO�ZDVWH�ZDWHU�VHULRXVO\��� LQ�SDUWLFXODU�ZKHQ�WKH�XQGHUJURXQG�ZDWHU� OHYHO�
GHFUHDVHV�\HDU�E\�\HDU��$GGLWLRQDOO\��WKH�EHDULQJ�FDSDFLW\�RI�GUDLQDJH��VHW�DW�WKH�HDUO\�SHULRG�
RI� FRQVWUXFWLRQ�� RQO\� FRSH� ZLWK� ORZ� LQWHQVLW\� UDLQZDWHU� �<DQ� HW� DO��� ������� 0HDQZKLOH�� WKH�
JUHHQ�ODQG�LV�OHVV�LQ�ROG�GLVWULFWV�DQG�WKH�FRQVWUXFWLRQ�VSDFH�IRU�JUHHQ�LQIUDVWUXFWXUHV�LV�DOVR�
OHVV��,WÿV�KDUGO\�WR�VROYH�WKH�VWRUPZDWHU�LVVXHV�MXVW�GHSHQGLQJ�RQ�JUHHQ�LQIUDVWUXFWXUH��7KH�
GLIILFXOWLHV�DOVR�OLH�LQ�WKH�UHFRQVWUXFWLRQ�WKH�ROG�GLVWULFW�ZKRVH�RULJLQDO�SHUPHDEOH�DUHD�LV�QRW�
ODUJH��,Q�FRQFOXVLRQ��WKH�VWRUPZDWHU� LQ�ROG�GLVWULFWV�PXVW�DSSO\�WKH�FRPELQDWLRQ�RI�*UD\�DQG�
JUHHQ��XQGHUJURXQG�DQG�JURXQG�DQG�RULJLQ�DQG�HQGLQJ�SRLQW�ZLWK�UDWLRQDO�HFRQRP\��=KDQJ���
HW� DO��� �������:KHQ� WKH� UDLQIDOO� LQWHQVLW\� LV� KLJK� DQG� WKH� JUHHQ� LQIUDVWUXFWXUHV� DUH� DOUHDG\�
VDWXUDWHG�RU�WKHUH�LV�QR�WLPH�IRU�DEVRUSWLRQ��WKH�*UD\�,QIUDVWUXFWXUHV�ZLOO�GLVFKDUJH�WKH�H[WUD�
UDLQZDWHU��7KH�FRPELQDWLRQ�RI�JUHHQ�DQG�*UD\�DQG�UDSLG�DQG�VORZ�KDYH�UHDOL]HG�WKH�HIIHFWLYH�
GUDLQDJH�RI�VSRQJH�LQ�ROG�GLVWULFWV�VHH�)LJXUH������

 No. Area ˄ha˅ 
2OG�GLVWULFWV� ���� �������
+DUELQ�&LW\� ���� ��������
3HUFHQWDJH� ������ ������
Table 1: Urban water environment layer during the period of city siting 

Table sources: drawn by author.  
 

*UHHQ�,QIUDVWUXFWXUHV� OD\RXW�RI�6SRQJH�&LW\�DOPRVW�GHSHQGV�RQ�SXEOLF�DUHD��HVSHFLDOO\� WKDW�
WKH� JUHHQ� ODQG� VSDFH� QHWZRUN� VHUYHV� DV� LWV� LPSOHPHQWDWLRQ� FDUULHU�� %DVHG� RQ� JUHHQ� ODQG�
SDWWHUQ�� FLW\�JUHHQ� ODQG�VSDFH�FDQ�EH�GLYLGHG� LQWR�VSRW�JUHHQ� ODQG��SDUFHO� JUHHQ� ODQG��EHOW�
JUHHQ�ODQG�DQG�ZHGJH�VKDSHG�JUHHQ�ODQG��$UF*,6�LV�DSSOLHG�WR�DQDO\]H�WKH�JUHHQ�ODQG�LQ�ROG�
GLVWULFWV� DQG� WKH� DUHDV� DUH� VHOHFWHG� ZLWKLQ� WKH� IRXUWK� ULQJ� RI� +DUELQ�� QDPHO\� WKH� ZLGH�
UHFRJQL]HG�+DUELQ�&LW\�� DV� WKH� FRPSDUDWLYH� UHVHDUFK� DUHD�� )URP�GDWD� FRPSDULVRQ� WKURXJK�
1'9,� �VHH� 7DEOH� ���� LW¶V� FOHDU� WR� FRPSDUH� WKH� FKDUDFWHULVWLFV� RI� JUHHQ� ODQG� VSDFH� IRU� ROG�
GLVWULFWV��7ZR�LQ�WKLUGV�RI�VLQJOH�JUHHQ�ODQG�DUHD�LV�OHVV�WKDQ����K�ZLWK�IUDJPHQWHG�OD\RXW��VHH�
)LJXUH� ���� 6SRW� JUHHQ� ODQG� �� DV� WKH�PRVW� RQH� LQ� ROG� GLVWULFWV�� VKRXOG� VHUYH� DV� WKH� VRXUFH�
FRQWUROOLQJ�IDFLOLWLHV�WR�DEVRUE�UDLQZDWHU��ZKLFK�FDQ�EH�XVHG�DV�WKH�VXSSRUW�VSDFH�IRU�VXQNHQ�
JUHHQ�ODQG���VLPSOH�ELRUHWHQWLRQ�SRQGV�DQG�UDLQZDWHU�ZHWODQG�DQG�RWKHUV��%HOW�JUHHQ�ODQG�FDQ�
EH�XVHG�DV� WUDQVSRUW�VSDFH�RQ�KDOIZD\�DQG� WUDQVSRUW� UDLQZDWHU�FRQQHFWLQJ�ZLWK�VSRW�JUHHQ�
ODQG��ZKLFK�FDQ�EH�XVHG�DV�WKH�VXSSRUW�VSDFH�IRU�WUDQVSRUWLQJ�JUDVV�GLWFKHV��GU\�ZHW�JUDVV�
GLWFKHV�DQG�SODQW�EXIIHU�]RQH�DQG�RWKHUV��3DUFHO�DQG�ZHGJH�VKDSHG�JUHHQ�ODQG��DV�WKH�OHVV�
ODUJH� JUHHQ� ODQG� VSDFH� LQ� ROG� GLVWULFWV�� IXQFWLRQ� DV� HQGLQJ� WUHDWPHQW� DQG� UDLQZDWHU�
PDQDJHPHQW�DQG�FRQWURO��ZKLFK�FDQ�EH�XVHG�DV�WKH�VXSSRUW�VSDFH�IRU�LQILOWUDWLRQ�SRQGV��ZHW�
SRQGV�DQG�ODUJH�UDLQZDWHU�ZHWODQGV�ZLWK�FRQFHQWUDWHG�GLVSRVDO���

 
 

Figure 3: Area statistics of each type of green land  

Figure sources: drawn by author 
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3.3 Quantitative design and hierarchy management and control of space  
,Q�ROG�GLVWULFWV�� WKH�UXQRII�SROOXWLRQ�DQG�FRQWUROOHG�WRWDO�UXQRII� LV�UHODWLYHO\�KLJKHU�WKDQ�WKDW� LQ�
QHZ�GLVWULFWV��7KH�FRQVWUXFWLRQ�RI�6SRQJH�&LW\�LQ�ROG�GLVWULFWV�VHWV�WKH�WRWDO�UXQRII�DQG�UXQRII�
SROOXWLRQ� DV� WKH� FRQWUROOHG� REMHFWLYHV�� 7KH� GHVLJQ� RI� IDFLOLWLHV�ZLWKLQ� VKRXOG� EH� TXDQWLWDWLYH�
DFFRUGLQJ�WR�WKH�YROXPHWULF�PHWKRG��
7KH� FRQVWUXFWLRQ� QXPEHU� RI� VSRQJH� IDFLOLWLHV� LV� TXDQWLWDWLYH� EDVHG� RQ� WKH� DERYH� UHVXOWV��
0HDQZKLOH��OLPLWHG�XQGHU�6SRQJH�&LW\�LQ�ROG�GLVWULFWV��LW¶V�SDUWLFXODU�LPSRUWDQW�WR�TXDQWLWDWLYHO\�
DQG� KLHUDUFKLFDOO\� SODQ� DQG� GHVLJQ� WKH� VSDFH�� 'LIIHUHQW� UDLQIDOOV� DUH� GHVLJQHG� WR� JHQHUDWH�
YDULHG� UDLQZDWHU�DEVRUELQJ�DQG� UHVHUYRLU� VSDFH�ZLWK�KLHUDUFKLFDO�PDQDJHPHQW�DQG�FRQWURO��
7KH�VSDFHV�DUH�GLYLGHG�LQWR�UDLQIDOO�GHQVLW\�HYHU\�����\HDU����\HDUV�DQG���\HDUV��'LIIHUHQFH�
VSDFH� LV� ODXQFKHG� XQGHU� GLIIHUHQW� UDLQIDOO� LQWHQVLWLHV� �VHH� )LJXUH� ���� ZLWKRXW� WKH� WKUHDW� RI�
UDLQIDOO��WKH�VSRQJH�VSDFH�IXQFWLRQV�DV�ODQGVFDSH�DQG�XUEDQ�XVH�����

Figure 4 : Illustration of hierarchical management and control of Sponge City  
Figure sources: drawn by author. 

3.4 City features̓ coordination based on status quo 
2OG� GLVWULFWV� KDYH� ZLWQHVVHG� FLW\� GHYHORSPHQW� DQG� PLWLJDWLRQ� DQG� LWV� IHDWXUHV� VKRXOG� EH�
SODQQHG�DQG�GHVLJQHG�DV�FRRUGLQDWHG�HOHPHQWV�ZKHQHYHU�LQ�DQ\�SODQQLQJV�DQG�GHVLJQV��7KH�
FRQVWUXFWLRQ� RI� ROG� GLVWULFWV� VKRXOG� QRW� DIIHFW� FLW\� ODQGVFDSH� IHDWXUHV�� HVSHFLDOO\� WKH�
FRQVWUXFWLRQ� RI� 6SRQJH� &LW\� LQ� KLVWRULF� FRQVHUYDWLRQ� DUHDV� VKRXOG� DOVR� EH� EDVHG� RQ� WKH�
IHDWXUHV�RI�KLVWRULF�EORFNV��7KH�FRQVWUXFWLRQ�RI�6SRQJH�&LW\�LQ�ROG�GLVWULFWV�VKRXOG�EH�UHVLOLHQW�
DFFRUGLQJ�WR�WKH�VWDWXV�TXR��7KH�VSRQJH�PHDVXUHV�DUH�VHOHFWHG�ZLWK�PLQLPL]HG�LQIOXHQFH�DV�
ZHOO�DV�WHFKQRORJ\�IDFLOLWLHV��7KH�DSSURSULDWH� ORFDO�UHFRQVWUXFWLRQ�RI�6SRQJH�&LW\�IDFLOLWLHV� LV�
SRVVLEOH�FRPELQHG�ZLWK�WKH�IHDWXUHV�RI�ROG�GLVWULFWV���
7KH�IHDWXUHV�FRQVHUYDWLRQ�FRRUGLQDWHG�DUHDV�DUH�GLYLGHG�KLHUDUFKLFDOO\��7KH�SXUSOH�OLQH�UDQJH�
IRU� KLVWRULF�EORFNV�DQG�KLVWRULF�EXLOGLQJV� VHUYHV�DV� WKH��VW� � OHYHO� IHDWXUH�FRQVHUYDWLRQ�DUHD��
ZKHUH�WKH�FRQVWUXFWLRQ�RI�6SRQJH�&LW\�VKRXOG�VWULFWO\�DGKHUHV�WR�WKH�FRQVHUYDWLRQ�RI�KLVWRULF�
IHDWXUHV��7KH�VLQJOH�VSRQJH�IDFLOLW\�LV�VWULFWO\�FRQVWUDLQHG�ZLWK�ODUJH�LQIOXHQFH�RQ�FLW\�IHDWXUHV�
ZLWK�FRRUGLQDWLRQ�DQG�FRQVHUYDWLRQ�RI�WKH�ODQGVFDSH�HOHPHQWV�ZLWKLQ�WKH�UDQJH�RI�SXUSOH�OLQH��
WKH�KLVWRULF�EORFN�RU�RQH�EORFN�VFDOH�VXUURXQGLQJ�WKH�VLQJOH�EXLOGLQJ�VHUYHV�DV�WKH��QG�� OHYHO�
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IHDWXUH�FRQVHUYDWLRQ�DUHD��ZKHUH�WKH�VSRQJH�IDFLOLWLHV�ZLWK�OHVV�LQIOXHQFH�DUH�VHOHFWHG��,I�WKH�
VHOHFWHG�IDFLOLWLHV�KDV�ODUJH�LQIOXHQFH�RQ�IHDWXUHV�IRU�UDLQZDWHU�FRQVWUXFWLRQ��WKH�DSSURSULDWH�
UHVLOLHQW� ODQGVFDSLQJ� UHFRQVWUXFWLRQ� FRXOG� EH� FRQGXFWHG� ZLWK� WKH� JXDUDQWHH� RI�
LPSOHPHQWDWLRQ�IXQFWLRQ�RI�VLQJOH�IDFLOLW\�� WKH�YLHZ�UDQJH�RI�KLVWRULF�EORFNV�VHUYHV�DV�WKH��UG��
OHYHO�IHDWXUH�FRQVHUYDWLRQ�DUHD��ZKHUH�WKH�UHTXLUHPHQW�IRU�WKH�VHOHFWLRQ�RI�VSRQJH�IDFLOLWLHV�LV�
ORZ�DQG�WKH�KLVWRULF�ODQGVFDSH�IHDWXUH�FDQ�EH�FRRUGLQDWHG�ZLWK�FHUWDLQ�RUQDPHQWDO�YDOXH���
�
4. Practice of Sponge City in Garden Street Historic Blocks in Harbin 
4.1 Status quo 
*DUGHQ�6WUHHW�+LVWRULF�%ORFN�ZDV�LQLWLDWHG�LQ������LQ�+DUELQ�QHZ�FLW\�SODQQLQJ��QHZ�FLW\�SODQ�
FRQVLGHUHG�UDLOZD\�DGPLQLVWUDWLRQ�DV�WKH�PDLQ�ERG\�GXULQJ�WKH�FRQVWUXFWLRQ�SHULRG�RI�&KLQHVH�
(DVWHUQ�5DLOZD\�E\�7VDULVW�5XVVLD��7KH�PRVW�DGYDQFHG�+RZDUG�*DUGHQ�&LW\�ZDV�LQWURGXFHG�
DW� WKDW�WLPH��*DUGHQ�6WUHHW�+LVWRULF�%ORFN���DV�WKH�UHVLGHQWLDO�FRPPXQLW\�IRU�5XVVLDQ�VHQLRU�
UDLOZD\�VWDIIV�� UHSUHVHQWV�KLJK�OHYHO�5XVVLDQ�VW\OH�RI�DUFKLWHFWXUDO�EORFNV� LQ�HDUO\� WLPHV�DQG�
DOVR�WKH�RQO\�H[LVWLQJ�DUHD�LQ�+DUELQ�ZKLFK�PDLQWDLQV�WKH�EDVLF�DSSHDUDQFH�GXULQJ�WKH�SHULRG�
RI� EXVLQHVV�ZLWK� IRUHLJQ� FRXQWULHV��7KH�VSDWLDO� OD\RXW� RI�*DUGHQ�6WUHHW�+LVWRULF�6WUHHW�ZDV�
ZDV� RULJLQDOO\� RUJDQL]HG� LQ� JURXSV�� 6LQJOH� UHVLGHQFH�ZDV� VHW� XS� LQ� VXUURXQGLQJ� VW\OH� ZLWK�
ZLGH� LQWHUQDO�SXEOLF�VSDFH�ZLWKLQ� WKH�EORFNV�� LQWHJUDWLQJ�ZLWK� WKH�JUHHQHU\� LQFOXGLQJ�HOPV� LQ�
WKH� EORFNV�� %XLOGLQJV¶� OD\RXW� ZDV� UHODWLYHO\� ORRVH� DQG� HYHU\� UHVLGHQFH� KDG� LWV� RZQ�
LQGHSHQGHQW� FRXUW\DUG� ZLWK� KLJK� JUHHQHU\� UDWH� DQG� FRPSOHWHG� ODQGVFDSH�� EHFRPLQJ� WKH�
UHSUHVHQWDWLYH�RI�JDUGHQ� UHVLGHQWLDO�EORFNV�DW� WKDW� WLPH�� �+RZHYHU�� VLQFH�����V��GXH� WR� WKH�
ODFN� RI� PDQDJHPHQW� DQG� PDLQWHQDQFH� �� XQLILHG� SODQQLQJ� RI� ODUJH�VFDOH� FRQVWUXFWLRQ�� IUHH�
FRQVWUXFWLRQ�� KRXVH� DQG� ZDUHKRXVHV� H[SDQVLRQ� LQVLGH� WKH� EORFN�� WKH� EORFNV¶� � WH[WXUH� KDV�
EHHQ� EDGO\� GDPDJHG� DQG� WKH� JUHHQ� DUHD� LV� FRQVWDQWO\� HQFURDFKHG� ZLWK� WKH� LQFUHDVLQJO\�
VHULRXV� RI� XQGHUO\LQJ� VXUIDFH� �VHH� )LJXUH� ���� 7KLV� DOVR� KDV� OHG� WR� WKH� HPHUJHQFH� RI�
VWRUPZDWHU�LQ�*DUGHQ�6WUHHW�DV�ZHOO�DV�WKH�VHYHUH�ZDWHU�ORJJLQJ�LVVXHV��7KH�FRQVWUXFWLRQ�RI�
6SRQJH�&LW\�LV�LPSHUDWLYH����

 
Figure 5: Texture changes of Garden Street Historic Block 

Figure sources: drawn by author. 
 

 
Figure 6 : The selected research range and the range of Garden Street Historic Block  

Figure sources: drawn by author. 
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$FFRUGLQJ�WR�WKH�]RQLQJ�RI�ZDWHU�FROOHFWLRQ�DUHD��WKH�SUDFWLFH�RI�6SRQJH�&LW\�XVXDOO\�VHW�WKH�
DUHD�RI� ����NP��DV�D� ]RQLQJ�RI�ZDWHU�FROOHFWLRQ�DUHD�� ,Q� WKLV�SUDFWLFH�� WR�EHWWHU� FRQWURO� WKH�
IHDWXUHV�RI�KLVWRULF�EORFNV�DQG�VSRQJH�FRQVWUXFWLRQ��*DUGHQ�6WUHHW�+LVWRULF�%ORFN�LV�VHW�DV�WKH�
FHQWHU� WR�H[SDQG�RQH�EORFN�RXWZDUG��$V� VKRZQ� LQ�)LJXUH���� WKH� \HOORZ�DUHD� LV� WKH�KLVWRULF�
FRQVHUYDWLRQ�EORFNV��7KH�VHOHFWHG�UHVHDUFK�UDQJH�LV�\HOORZ�GRWWHG�DUHD�ZLWK�WKH�DUHD�RI������
NP����
4.2 Construction principles 
������&RQVHUYDWLRQ�SULQFLSOHV�RI�HOPV��
$� ODUJH�QXPEHU�RI� HOPV�ZHUH�SODQWHG� LQ� IRXU�EORFNV� LQ� WKH�HDUO\� VWDJH�RI� WKH� FRQVWUXFWLRQ��
$FFRUGLQJ� WR� WKH�VXUYH\�� WKHUH�DUH�����HOPV�� LQFOXGLQJ����ZLWK�D�EUHDVW�GLDPHWHU�RI� O��FP��
RYHU�����ZLWK�D�EUHDVW�GLDPHWHU�RI���FP�DQG�����ZLWK�WKH�EUHDVW�GLDPHWHU�RYHU���FP��7KH�
FRQVHUYDWLRQ�RI�HOPV�ZLWK�KXQGUHG�\HDUV�RI�KLVWRU\�VKRXOG�EH�SULRULWL]HG�RYHU�WKH�FRQVWUXFWLRQ�
RI�6SRQJH�&LW\��7KH�FRQVHUYDWLRQ�KLHUDUFK\�LV�GHWHUPLQHG�WR�IXUWKHU�GLYLGH�WKH�FRQVHUYDWLRQ�
UDQJH�DQG�FODULI\� WKH�SURKLELWHG�DUHD�RI�FRQVWUXFWLRQ� IRU� IDFLOLWLHV�RI�6SRQJH�&LW\��7KH�HOPV�
ZLWK�WKH�EUHDVW�GLDPHWHU�RYHU�����FP�DUH�GHVLJQDWHG�DV�WKH��VW��OHYHO�RI�FRQVHUYDWLRQ��ZKLFK�
VKRXOG�EH�VWULFWO\�DYRLGHG�E\�WKH�FRQVWUXFWLRQ�RI�6SRQJH�&LW\��:LWKLQ�WKH�YHUWLFDO�SURMHFWLRQ�RI�
WKH�FDQRS\�DQG� LWV�����P�RXWZDUG�� WKH�FRQVWUXFWLRQ�VSRQJH�VKRXOG�QRW�GDPDJH� WKH� WRSVRLO�
DQG�FKDQJH�WKH�VXUIDFH�HOHYDWLRQ��WKH�HOPV�ZLWK�WKH�EUHDVW�GLDPHWHU�RI����FP�DUH�GHVLJQDWHG�
DV�WKH��QG��OHYHO�RI�FRQVHUYDWLRQ��:LWKLQ�WKH�WKH�YHUWLFDO�SURMHFWLRQ�RI�WKH�FDQRS\�DQG�LWV�����P�
RXWZDUG��WKH�VSRQJH�IDFLOLWLHV�DUH�VWULFWO\�IRUELGGHQ�ZKLFK�FRXOG�VRDN�WKH�HOPVÿ�URRW�VXFK�DV�
ELRUHWHQWLRQ�SRQGV�DQG�UDLQZDWHU�JDUGHQ��7KH�HOPV�ZLWK�WKH�EUHDVW�GLDPHWHU�RYHU����FP�DUH�
GHVLJQDWHG�DV�WKH��UG��OHYHO�RI�FRQVHUYDWLRQ��:LWKLQ�WKH�YHUWLFDO�SURMHFWLRQ�RI�WKH�FDQRS\�DQG�
LWV�����P�RXWZDUG��WKH�FRQVWUXFWLRQ�GHPDQGV�DUH�UHODWLYHO\�IOH[LEOH�DQG�WKH�FRQVWUXFWLRQ�RI�WKH�
VSRQJH�IDFLOLW\�UHTXLUHV�WKH�DQWL�VRDN�GHVLJQ�RI�WKH�URRW��
������3ULQFLSOHV�RI�IHDWXUHV¶�FRRUGLQDWLRQ��
7KH�FRRUGLQDWLRQ�EHWZHHQ� WKH� FRQVWUXFWLRQ�RI�6SRQJH�&LW\�DQG�KLVWRULF� IHDWXUHV� LV� WKH� ILUVW�
SULQFLSOH� WR�DELGH�E\� WKH�FRQVWUXFWLRQ�RI�KLVWRULF�EORFNV� LQ�ROG�GLVWULFWV��7KH�KLVWRULF�IHDWXUHV�
DUH�ZHOO�FRQVHUYHG�LQ�*DUGHQ�6WUHHW�%ORFN��7KH�VSRQJH�IDFLOLWLHV�ZLWK�WKH�PLQLPL]HG�LQIOXHQFH�
ZLOO� EH� VHOHFWHG� LQ� VLJKW� RI� WKH� FRRUGLQDWLRQ� DQG� FRQVHUYDWLRQ�� 7KH� VRXUFH� FRQWURO� IDFLOLWLHV�
VKRXOG�EH�FRXSOHG�ZLWK� WKH� WUDGLWLRQDO�JUHHQ� ODQG� LQ�*DUGHQ�6WUHHW��7KH�VSRW�JUHHQ� ODQG� LV�
GHSHQGHG�RQ�WR�WDNH�WKH�VFDWWHUHG�OD\RXW�ZLWK�GDPDJH�WR�LWV�VSRW�KLVWRULF�GLVWULEXWLRQ�SDWWHUQ��
0HDQZKLOH�� WKH�VSRQJH�IDFLOLWLHV�DUH�UHFRQVWUXFWHG�DFFRUGLQJ�WR� WKH�VWDWXV�TXR�WR�DGDSW�WKH�
VFDOH�DQG�OD\RXW�RI�/,'�VSDFH�WR�WKDW�RI�KLVWRULF�EORFNV��$GGLWLRQDOO\��WKH�PDWHULDO��WH[WXUH�DQG�
FRORU�RI�UDLQZDWHU�FROOHFWLRQ�IDFLOLWLHV�DOVR�VKRXOG�EH�FRRUGLQDWHG�ZLWK�WKH�VXUURXQGLQJ�KLVWRULF�
EXLOGLQJV��7KH�SODQWV�VKRXOG�REH\�WKH�FRQWH[W�DQG�ODQGVFDSH�VW\OHV�RI�WKH�HGJH�RI�WUDGLWLRQDO�
DUFKLWHFWXUDO�VW\OH�WR�FRQWLQXH�WKH�KLVWRULF�DWPRVSKHUH��7KH�FRQFHDOHG�SULQFLSOH�LV�DGRSWHG�WR�
UHGXFH� WKH� LQIOXHQFH� RQ� KLVWRULF� IHDWXUHV� DQG� RSWLPL]H� WKH� UHVHUYRLU� DQG� SXULILFDWLRQ� RI�
UDLQZDWHU���

Figure 7 : Illustration of avoiding Historic architectural foundation in Garden Street Historic Block 
Figure sources: drawn by author. 

������3ULQFLSOHV�RI�DYRLGLQJ�EXLOGLQJV¶�IRXQGDWLRQ��
7KH�TXDOLW\�RI�HDFK�EXLOGLQJ�VKRXOG�EH�VXUYH\HG�DV�ZHOO�DV� WKH� IRXQGDWLRQ�VLWXDWLRQ� IRU� WKH�
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FRQVWUXFWLRQ�RI�6SRQJH�&LW\� LQ�*DUGHQ�6WUHHW�+LVWRULF�%ORFN��7KH� IRXQGDWLRQ�� VWUXFWXUH�DQG�
URRI� FRQGLWLRQ� DUH� GHWHUPLQHG�� $QG� WKHQ� GXULQJ� WKH� FRQVWUXFWLRQ� RI� 6SRQJH� &LW\�� WKH�
DUFKLWHFWXUDO�IRXQGDWLRQ�VKRXOG�EH�DYRLGHG�E\���P���DFFRUGLQJ�WR�WKH�FRQVHUYDWLRQ�UHJXODWLRQV�
RI� KLVWRULF� EXLOGLQJV�� 7KH� VSRQJH� IDFLOLWLHV�� LQYROYLQJ� WKH� UDLQZDWHU� SHQHWUDWLRQ�� VXFK� DV�
UDLQZDWHU�JDUGHQ�DQG�VXQNHQ�JUHHQ�ODQG��UHTXLUH�WKH�ZDWHU�SURRI�RQ�SDUW�RI�WKHLU�IRXQGDWLRQV�
QHDUE\�WKH�DUFKLWHFWXUDO�IRXQGDWLRQ�VHH�)LJXUH�������
������5HVLOLHQW�GHVLJQ�SULQFLSOHV��
$�ORW�RI�IDFWRUV�QHHG�WR�EH�FRRUGLQDWHG�IRU�WKH�GHVLJQ�RI�6SRQJH�&LW\�LQ�*DUGHQ�6WUHHW�+LVWRULF�
%ORFNV��ZKLFK�KDV�PRUH�GLIILFXOWLHV�FRPSDULQJ�ZLWK�WKH�FRQVWUXFWLRQ�RI�QHZ�FLW\��%HLQJ�DW�WKH�
SUHOLPLQDU\� VWDJH� RI� GHYHORSPHQW�� WKH� FRQVWUXFWLRQ� RI� VRPH� VSRQJH� IDFLOLWLHV� VWLOO� VLPSO\�
GUDZV� WKH� OHVVRQV� IURP� WKH� 8QLWHG� 6WDWHV� IRU� LPSOHPHQWDWLRQ�� $QG� PDQ\� IDFLOLWLHV� DQG�
PHWKRGV� VWLOO� ODFN� ORFDO� DEVRUSWLRQ� DQG� XWLOL]DWLRQ�� FDXVLQJ� WKH� GLIILFXOW� LPSOHPHQWDWLRQ� RI�
6SRQJH� &LW\� LQ� ROG� GLVWULFWV�� HVSHFLDOO\� WKH� KLVWRULF� EORFNV� ZLWK� PRUH� GLIILFXOWLHV�� VXFK� DV�
*DUGHQ�6WUHHW�+LVWRULF�%ORFN��;XH��HW�DO����������7KH�GHVLJQ�RI�6SRQJH�&LW\�KHUH�PXVW�XSKROG�
WKH� UHVLOLHQW� SULQFLSOH� DQG�PDNH� UHVLOLHQW� H[SORUDWLRQ� LQWR� VSRQJH� IDFLOLWLHV� DQG� FRQVWUXFWLRQ�
PHWKRGV� DFFRUGLQJ� WR� WKH� VWDWXV� TXR�ZLWK� WKH� DLP� WR� VXFFHVVIXOO\� VROYH� WKH� FRQWUDGLFWLRQV�
EHWZHHQ�LQFUHDVLQJO\�VHULRXV�VWRUPZDWHU�LVVXHV�DQG�EORFNV¶�IHDWXUHV���

Table 2: Comparison and selection of sponge facilities in historic blocks 
Table sources: drawn by author.
4.3 Facilities¶ comparison, selection and quantification
������)DFLOLWLHV¶�FRPSDULVRQ�DQG�VHOHFWLRQ�
6SRQJH�IDFLOLWLHV�XVXDOO\�IXQFWLRQ�DV�WKH�VXSSO\�RI�XQGHUJURXQG�ZDWHU��UHVHUYRLU�DQG�XWLOL]DWLRQ��

Single facility 
Influence 

on 
features 

Landscape 
value disposal  involved landscape 

elements 

SHUPHDEOH�
SDYHPHQW�

ZHDN�
�

ZHDN�
� VFDWWHUHG� 3DYHPHQW�

JUHHQ�URRI� 6WURQJ� 6WURQJ� VFDWWHUHG� 3ODQWV��YHJHWDWLRQ�DQG�
JDUGHQ�VWUXFWXUHV�

VXQNHQ�JUHHQ�
ODQG� 6WURQJ� 6WURQJ� VFDWWHUHG� WRSRJUDSK\��SODQWV�

ELRUHWHQWLRQ�
SRQG� ZHDN� 0HGLXP� VFDWWHUHG� WRSRJUDSK\��SODQWV�

LQILOWUDWLRQ�
SRQG� ZHDN� 0HGLXP� 5HODWLYHO\�

FRQFHQWUDWHG�
WRSRJUDSK\��SODQWV�DQG�

ZDWHU�

LQILOWUDWLRQ�ZHOO� ZHDN� ZHDN�
�

5HODWLYHO\�
FRQFHQWUDWHG� ²�

ZHW�SRQG� 0HGLXP� 0HGLXP� 5HODWLYHO\�
FRQFHQWUDWHG�

WRSRJUDSK\��SODQWV�DQG�
ZDWHU�

UDLQZDWHU�
ZHWODQG� 0HGLXP� 6WURQJ�

VFDWWHUHG�5HOD
WLYHO\�

FRQFHQWUDWHG�

WRSRJUDSK\��SODQWV��ZDWHU�
DQG��VWUXFWXUHV�

5HVHUYRLU�WDQN� 0HGLXP� 0HGLXP� 5HODWLYHO\�
FRQFHQWUDWHG� ²�

$GMXVWLQJ�WDQN� 0HGLXP� ZHDN� 5HODWLYHO\�
FRQFHQWUDWHG�

WRSRJUDSK\��SODQWV�DQG�
JDUGHQ�VWUXFWXUHV�

JUDVV�GLWFK� ZHDN� 0HGLXP� VFDWWHUHG� SODQWV�
ILOWUDWLRQ�

SLSHV�GLWFKHV� 0HGLXP� ZHDN� VFDWWHUHG� ²�

YHJHWDWLRQ�
EXIIHU�]RQH� ZHDN� 0HGLXP� VFDWWHUHG� WRSRJUDSK\��SODQWV�

UDLQZDWHU�IORZ�
IDFLOLWLHV� ZHDN� ²� 5HODWLYHO\�

FRQFHQWUDWHG� ²�
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�

SHDNLQJ� UXQRII� UHGXFWLRQ� DQG� UDLQZDWHU� SXULILFDWLRQ� ZLWK� PXOWLSOH�REMHFWLYHV� RI� WRWDO� UXQRII�
DPRXQW��UXQRII�SHDN�DQG�SROOXWLRQ��:KHQ�VHOHFWLQJ�WKH�VSRQJH�IDFLOLWLHV�LQ�KLVWRULF�EORFNV��WKH�
HFRQRPLFV� DQG� DSSOLFDELOLW\� RI� ZDWHU� FROOHFWLRQ� DUHD� DQG� IDFLOLWLHV¶� IXQFWLRQ� VKRXOG� EH�
FRPELQHG�DORQJ�ZLWK� WKHLU� LQIOXHQFH�RQ�IHDWXUHV�� ODQGVFDSH�DQG�VSDFH�GLVSRVDO��JHQHUDWLQJ�
IOH[LEOH�VHOHFWLRQ�ZD\V�RI�VSRQJH�IDFLOLWLHV�DQG�WKHLU�FRPELQDWLRQ�V\VWHP���
:LWKLQ�WKH��VW�IHDWXUH�FRQVHUYDWLRQ�DUHDV��WKH�FRPELQDWLRQ�RI�VSRQJH�IDFLOLWLHV�LV�LPSOHPHQWHG��
ZKLFK� LQFOXGH� SHUPHDEOH� SDYHPHQW�� ELRUHWHQWLRQ� SRQG�� LQILOWUDWLRQ� SRQG�� JUDVV� GLWFK��
YHJHWDWLRQ�EXIIHU�]RQH�DQG�UDLQZDWHU�IORZ�IDFLOLWLHV��:LWKLQ�WKH��QG��IHDWXUH�FRQVHUYDWLRQ�DUHD��
WKH�DGGHG�IDFLOLWLHV�FRYHU�ILOWUDWLRQ�ZHOO��ZHW�SRQG��DGMXVWLQJ�WDQN��ILOWUDWLRQ�GLWFK�DQG�UDLQZDWHU�
ZHWODQG��:LWKLQ�WKH��UG��IHDWXUH�FRQVHUYDWLRQ�DUHD��JUHHQ�URRI�LV�DGGHG�VXUURXQGLQJ�WKH�ZHOO�
TXDOLILHG�EXLOGLQJV�DQG�WKH�VXQNHQ�JUHHQ�ODQG�LV�DOVR�DYDLODEOH���
������4XDQWLWDWLYH�IDFLOLWLHV��
7KH� TXDQWLWDWLYH� IDFLOLWLHV� DGRSW� WKH� YROXPH� PHWKRG�� $UF*,6� LV� XVHG� WR� VXSHUYLVH� WKH�
FODVVLILFDWLRQ� RI� XQGHUO\LQJ� VXUIDFH�� ZKLFK� LV� GLYLGHG� LQWR� JUHHQ� ODQG�� URRI� DQG� URDG�� 7KH�
SURSRUWLRQ�IRU�HDFK�W\SH�LV�FRQFOXGHG��VHH�7DEOH������

Table3: Comparison and selection of sponge facilities in historic blocks 
Table sources: drawn by author. �
�
7KH�VSHFLILF�FDOFXODWLRQV�FDQ�EH�UHIHUUHG�WR�WKDW�LQ�7HFKQLFDO�*XLGHOLQHV�IRU�WKH�&RQVWUXFWLRQ�
RI�6SRQJH�&LW\�LVVXHG�E\�WKH�0LQLVWU\�RI�+RXVLQJ�DQG�8UEDQ�5XUDO�'HYHORSPHQW��&DOFXODWHG�
DV�IROORZV��7KH�FDOFXODWLRQ�IRUPXOD�LV�VKRZQ�DV�IROORZV���
9 ��+ĳ)�
:KHUH��9���GHVLJQ�SRQGDJH�YROXPH��P���
+���GHVLJQ�UDLQIDOO��PP��
ĭ²²UXQRII�FRHIILFLHQW�RI�LQWHJUDWHG�UDLQIDOO���FDOFXODWHG�DFFRUGLQJ�WR�WKH�ZHLJKWHG�DYHUDJH�RI�
WKH�UXQRII�FRHIILFLHQW�RI�WKH�XQGHUO\LQJ�VXUIDFH�RI�WKH�VWXG\�DUHD��
)²²WKH�FROOHFWLRQ�DUHD��KP���
7KH�SRQGDJH�YROXPH��9��LV�FRQFOXGHG�DW����������P��DFFRUGLQJ�WR�WKH�UDLQIDOO�GHQVLW\�HYHU\�
����\HDUV�LQ�*DUGHQ�6WUHHW�+LVWRULF�%ORFNV��LW¶V�����������P��DFFRUGLQJ�WR�WKH�UDLQIDOO�GHQVLW\�
HYHU\� �� \HDUV� DQG� ���������P�� � HYHU\� �� \HDUV�� 7KHQ� WKH� LPSOHPHQWDWLRQ� VSDFH� LV�
KLHUDUFKLFDOO\�GHVLJQHG�EDVHG�RQ�WKH�DERYH�UHVXOWV���

�
Figure 8 : illustration of non-construction area in Garden Street Historic Blocks 

Figure sources: drawn by author. 
�

Types of underlying 
surface Runoff coefficient Mean value of runoff 

coefficient Proportion 

%XLOGLQJV¶�URRI� ����a����� ����� ������
5RDGV¶�SDYHPHQW� ����a����� ����� ������

*UHHQ�ODQG� ����a����� ����� ������
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4.4 Design strategies of implementation space  
������'HWHUPLQH�WKH�FRQVWUXFWLRQ�UDQJH��
$FFRUGLQJ�WR�WKH�FRQVWUXFWLRQ�SULQFLSOHV�RI�6SRQJH�&LW\�DQG�WKH�ILHOG�UHVHDUFK��WKH�ORFDWLRQ�RI�
KLVWRULF� EXLOGLQJV� DQG� FRQVHUYHG� HOPV� DUH� GHWHUPLQHG� ZLWK� WKH� FRQVHUYDWLRQ� UDQJH� RI�
EXLOGLQJV� DQG� HOPV�ZLWKLQ� KLVWRULF� EORFNV�� 7KH� 6SRQJH�&LW\� LV� VWULFWO\� IRUELGGHQ�ZLWKLQ� ��P�
DZD\� IURP� WKH� KLVWRULFDO� EXLOGLQJV¶� IRXQGDWLRQ�� (OPV� DUH� DYRLGHG� DFFRUGLQJ� WR� WKHLU�
FRQVHUYDWLRQ�OHYHOV��7KH�DYRLGLQJ�VSDFH�RI�KLVWRULF�EXLOGLQJV�DQG�WKH�QRQ�FRQVWUXFWLRQ�VSDFH�
RI� HOPV� DUH� RYHUODSSHG� DQG�PDWFKHG� WR� GHWHUPLQH� WKH� XOWLPDWH� FRQVWUXFWLRQ�PDQDJHPHQW�
DQG� FRQWUROOHG� UDQJH�RI� KLVWRULF� EORFNV��$V� VKRZQ� LQ�)LJXUH���� WKH� \HOORZ�DUHD� LV� WKH� QRQ�
FRQVWUXFWLRQ� UDQJH� ��ZKLFK�VKRXOG�EH�VWULFWO\�DYRLGHG� � LQ� WKH�FRQVWUXFWLRQ�RI�6SRQJH�&LW\� LQ�
KLVWRULF�EORFNV���
������5HVLOLHQW�KLHUDUFKLFDO�PDQDJHPHQW�DQG�FRQWURO��
9ROXPH�PHWKRG�LV�XVHG�WR�TXDQWLWDWLYH�WKH�FRQVWUXFWLRQ�RI�VSRQJH�IDFLOLWLHV�ZLWK�WKH�UHVLOLHQW�
OD\RXW�LQ�VSDFH��,Q�VLJKW�RI�GLIIHUHQW�UDLQIDOO�GHQVLW\�HYHU\�����\HDUV����\HDUV�DQG���\HDUV��WKH�
WKUHH�GLPHQVLRQDO� VSRQJH� IDFLOLWLHV� DUH� VHW� XS� LQ� VFDWWHUHG� PDQQHU� LQ� WKH� FRQVWUXFWLRQ�
DYDLODEOH� UDQJH��VHH�)LJXUH�����7KH�KLHUDUFKLFDO�PDQDJHPHQW�DQG�FRQWURO�RI�VSRQJH�VSDFH�
GHSHQGV� RQ� WKH� UDLQIDOO� GHQVLW\�� )RU� ���� \HDU�� WKH� JUHHQ� VSRQJH� VSDFH� ZLWK� WKH� SRQGDJH�
YROXPH� RI� ���������P�� LV� WXUQHG� RQ� WR� FROOHFW� DQG� UHVHUYH� WKH� UDLQZDWHU�� IRU� �� \HDUV�� WKH�
\HOORZ�VSRQJH�IDFLOLWLHV¶�VSDFH�LV�DGGLWLRQDOO\�XVHG�EHVLGHV�WKH�JUHHQ�VSDFH�ZLWK�WKH�VSRQJH�
IDFLOLWLHV¶�SRQGDJH�YROXPH�RI����������P��FROOHFW�DQG�WUDQVIHU�WKH�UDLQZDWHU��0HDQZKLOH��WKH�
JUH\� UDLQZDWHU� SLSHV¶� QHWZRUN� LV� XVHG� WR� UDSLGO\� GLVFKDUJH� WKH� UDLQZDWHU� ZKLFK� FDQ¶W� EH�
FROOHFWHG�WLPHO\�WR�SUHYHQW�FLW\�ZDWHU�ORJJLQJ��)RU���\HDUV��WKH�RUDQJH�VSRQJH�VSDFH�LV�DGGHG�
ZLWK� WKH� VSRQJH� IDFLOLWLHV¶� SRQGDJH� YROXPH�RI� ���������P�� FROOHFW� WKH� UDLQZDWHU��PLWLJDWLQJ�
WKH�VSHHG�RI�IORZLQJ�LQWR�ORZ�O\LQJ�DUHDV��7KH�JUD\�UDLQZDWHU�SLSHV¶�QHWZRUN�GRPLQDWHV�ZLWK�
LWV� UDSLG� GUDLQDJH�� 7KH� IORRGLQJ� VSDFH� RI� ULYHU� FKDQQHO� LV� XVHG� WR� GLVFKDUJH� WKH� UDLQZDWHU�
ZKLFK�FDQ¶W�EH�DEVRUEHG�E\�WKH�GHVLJQ�SORW�DORQJ�ZLWK�WKH�JUD\�SLSHV¶�QHWZRUN�VSDFH���

a Space for rainfall every 0.5 years b Space for rainfall every 3 years c Space for rainfall every 5 years 
Figure 9 : illustration of hierarchical management and control for historic space of Garden Street 

Figure sources: drawn by author. 

5. Conclusion
2ULHQWHG� LQ� SUREOHPV�� WKLV� SDSHU� KDV� GHHSO\� DQDO\]HG� WKH� LPSOHPHQWDWLRQ� GLIILFXOWLHV� RI
6SRQJH�&LW\�LQ�ROG�GLVWULFWV�DQG�SXW�IRUZDUG�WKH�WDUJHWHG�DQG�UHVLOLHQW�RSWLPL]HG�VWUDWHJLHV�IRU
WKH�FRQVWUXFWLRQ�RI�6SRQJH�&LW\�ZLWK�WKH�TXDQWLWDWLYH�GHVLJQ�RI�WKH�LPSOHPHQWDWLRQ�RI�6SRQJH
&LW\�� *DUGHQ� 6WUHHW� +LVWRULF� %ORFN� LQ� +DUELQ� LV� WDNHQ� WR� H[SORUH� WKH� ROG� GLVWULFWV� ZLWK
LQVXIILFLHQW� � LPSOHPHQWDWLRQ� VSDFH� DQG� PRUH� VHULRXV� VWRUPZDWHU� LVVXHV� ZLWK� WKH� SRVVLEOH
WKUHH�GLPHQVLRQDO�VSDFH�GHVLJQ�LQ�HDFK�VPDOO�VSDFH��7R�FRRUGLQDWH�ZLWK�WKH�KLVWRULF�IHDWXUHV
LQ� ROG� GLVWULFWV�� WKH� KLHUDUFKLFDO�PDQDJHPHQW� DQG� FRQWURO� ZD\V� DUH� SXW� IRUZDUG� LQ� VLJKW� RI
GLIIHUHQW� UDLQIDOO� GHQVLWLHV�� XOWLPDWHO\� WKLV�SDSHU�DLPV� WR�RIIHU� WKH� UHOLDEOH� IRXQGDWLRQ� IRU� WKH
IXWXUH�UHVHDUFK�DQG�FRQVWUXFWLRQ�RI�6SRQJH�&LW\�LQ�ROG�GLVWULFWV�

Acknowledgment�� 7KLV� SURMHFW� ZDV� VXSSRUWHG� E\� WKH� 2SHQ� 3URMHFW� RI� WKH� 6WDWH� .H\�
/DERUDWRU\�RI�8UEDQ�:DWHU�5HVRXUFH�DQG�(QYLURQPHQW��+DUELQ� ,QVWLWXWH�RI�7HFKQRORJ\��1R��
+&������������ E\� WKH�+HLORQJMLDQJ�1DWXUDO�6FLHQFH�)RXQGDWLRQ� RI�&KLQD� �1R��(����������
DQG�E\� WKH�+DUELQ�6SHFLDO�5HVHDUFK�)XQG�3URMHFW� IRU�7DOHQWV�ZLWK�7HFKQRORJLFDO� ,QQRYDWLRQ�
�7\SH�RI�<RXWK�5HVHUYH�7DOHQWVÿ�3ODQQLQJ���*UDQW�1R������544;-������
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Study on Vegetation in Haidian District of Beijing Based on Heat 
Island Effect 

Zhong Yujia, Beijing Forestry University, Beijing 100083, China 

Abstract: With the development of the city, the city's underlying surface has been heavily 
eroded by gray infrastructure such as buildings and roads. The degree of vegetation 
coverage has dropped, the heat island problem has intensified which weakened the quality of 
XUEDQ�UHVLGHQWV¶�OLIH�
The study chose Haidian District of Beijing as the research object, using four different 
periods Landsat remote sensing images from 2000 to 2018 as the basic data, extracting 
vegetation information and inverting surface temperature, and summing up the spatial-
temporal evolution of surface temperature and vegetation coverage in Haidian District. Mesh 
analysis method was used to study the correlation between land surface temperature and 
vegetation coverage. On this basis, 20 plots were selected to analyze the cooling effect, in 
order to study the relationship between greenspace elements, including morphology, area 
and so on. 
Finally, by studying the data combined with the law of cooling effect of green space, we 
found that the cooling effect of green space can be improved by controlling the green area, 
perimeter, shape coefficient and community structure. Based on this, we will guide Haidian 
District to design, renovate and expand urban green space and build a highly efficient 
ecological green network. 
Key words: Surface temperature 㸹 Vegetation coverage 㸹 Spatio-temporal evolution 㸹
Correlation 

With the development of the city, the underlying surface of the city has changed. The gray 
infrastructure such as buildings and roads have eroded the green space in the city, the 
vegetation coverage has decreased, the ecological landscape function has been lost, and 
the heat island problem has gradually increased. The hot and dull temperature has caused 
the urban residents' outdoor living quality to decline. 

The urban heat island effect is a very important topic in the study of urban landscapes. In the 
traditional study of the heat island effect, the method of meteorological site measurement is 
often used to reflect the ground temperature of a specific area, but this method has great 
randomness and incompleteness. After the 1970s, the acquisition of satellite data made it 
possible to use remote sensing methods to study the spatial pattern of surface temperature 
and heat islands.Since then, with the advancement of remote sensing technology, high-
resolution satellite heat data has been widely used to detect mesoscale or large-scale 
surface temperature, which can effectively depict the spatial pattern of urban thermal 
environment. The sources of these satellite heat data are mainly AVHRR, MODIS, Landsat 
TM / ETM + and ASTER images. With the change of surface land use status by human 
activities, the surface heat island effect also has spatial continuity changes. This change can 
be observed based on the time series of satellite thermal data to understand the temporal 
and spatial processes of land use and heat island effects and the correlation between the 
two. The use of time-series remote sensing images is more likely to produce more detailed 
and persuasive results than studies based on remote sensing images for a specific period of 
time.The focus of this paper is based on Landsat remote sensing imagery, summarizing the 
temporal and spatial evolution of surface temperature and vegetation coverage in Haidian 
District. On this basis, 20 plots were selected to analyze the cooling effect, and the 
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relationship between the green form and area and the range and amplitude of green space 
cooling was studied. 

1. Research area

The research area of this paper is Haidian District, Beijing. Haidian District is located in the 
southwest of Beijing, covering an area of 430.8 square kilometers. The boundary line is 
about 146.2 kilometers long, about 30 kilometers long from north to south, and 29 kilometers 
wide from east to west, accounting for 2.6% of the total area of Beijing. The regional 
geographic coordinates are between 39r53͛-40r09͛ north latitude and 116r03͛-
116r23͛ east longitude. The resident population is 3.593 million. 

Haidian District is located in the northern edge of the North China Plain and is part of the 
ancient Yongding River alluvial. It has a mountain plain, the terrain is high in the west and 
low in the east, and the west is a mountain above 100 meters above sea level. The area is 
about 66 square kilometers, accounting for about 15% of the total area. The eastern and 
southern parts are about 50 meters above sea level, with an area of about 360 square 
meters. Kilometers, accounting for about 85% of the total area. 

Haidian District is located in a warm temperate semi-humid semi-arid continental monsoon 
climate zone with four distinct seasons. It is hot and rainy in summer and cold and dry in 
winter. The annual average temperature is 12.5 °C, the average temperature in January is -
4.4 °C, the extreme minimum temperature is -21.7 °C, the aver age temperature in July is 
25.8 °C, and the highest temperature is 41.6 °C. The specific scope of the study area is as 
follows (Figure 1). 

Figure 1: Research area 

2. Heat Island Effect and Spatial and Temporal Evolution of Urban Green Space

2.1  Research methods and data sources 
The basic data selected in this paper is derived from four remote sensing images of the 
Landsat ETM satellite. The imaging time is July 28, 2003, September 11, 2008, September 
25, 2013, September 28, 2017. The numbers are all 123, the line number is 32, and the 
spatial resolution of the satellite imagery is 30m*30m. After acquiring the satellite image, the 
thermal infrared remote sensing image data is subjected to atmospheric correction and 
thermal radiation calibration by ENVI5.1 software, and then the remote sensing image with 
each band data is used to calculate the surface temperature and vegetation coverage. The 
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corresponding data was processed by ArcGIS 10.2 software, and the correlation between 
surface temperature and vegetation coverage was compared and calculated. 

2.2 Calculation method 
2.2.1 Vegetation coverage calculation 
In order to calculate vegetation coverage, the normalized vegetation index needs to be 
calculated first. The expression is: 

NDVI=(NIR-R)/(NIR+R) (1) 
For landsat7 satellite remote sensing images, NIR is the luminance value of the TM4 band 
(near-infrared band, identifying water-related geological structures), and R is the brightness 
value of the TM3 band (red band, distinguishing plant species and coverage). 
Based on the results of the normalized vegetation index calculation, the vegetation coverage 
is calculated, and the expression is: 

FV =(NDVI- NDVIS)ˋ(NDVIV - NDVIS) ˄2˅ 
In the formula, NDVIv=0.7 and NDVIs=0; when the NDVI of a pixel is greater than 0.7, its FV 
is 1; when NDVI is less than 0, its FV is 0. 

2.2.2 Surface temperature calculation 
In order to calculate the surface temperature, it is first necessary to calculate the surface 
specific emissivity. Among them, the specific emissivity of the water body is 0.995, and the 
specific emissivity of vegetation and buildings is calculated by the expression: 

İgreen=0.9625 + 0.0614 FV - 0.0461 FV2 ˄3˅ 
İbuilding=0.9589 + 0.086 FV - 0.0671 FV2 ˄4˅ 

,Q�WKH�DERYH�IRUPXOD��İJUHHQ�UHSUHVHQWV�WKH�VSHFLILF�HPLVVLYLW\�RI�WKH�YHJHWDWLRQ��DQG�
İEXLOGLQJ�UHSUHVHQWV�WKH�VSHFLILF�HPLVVLYLW\�RI�WKH�EXLOGLQJ��DQG�WKH�VXUIDFH�VSHcific emissivity 
is obtained by inversion calculation. 
Based on the results of the surface emissivity, the radiance of the black body in the thermal 
infrared band is calculated. The expression is: 

B(TS) = [LȜ - LĹ- Ĳā(1-İ)LĻ]/Ĳāİ ˄5˅ 
:KHUH�İ�LV�WKH�VXUIDFH specific emissivity, B(TS) is the thermal radiance of the black body 
GHULYHG�IURP�3ODQFN
V�ODZ��DQG�Ĳ�LV�WKH�WUDQVPLWWDQFH�RI�WKH�DWPRVSKHUH�LQ�WKH�WKHUPDO�
infrared band. 
After obtaining the radiance of the black body in the thermal infrared band at a temperature 
of TS, the true surface temperature is obtained according to the inverse function of the 
Planck formula. The expression is: 

TS = K2/ln(K1/ B(TS)+ 1) ˄6˅ 
For Landset7 remote sensing images, take K1 = 666.09 and K2 = 1282.71K. The calculated 
TS is the true surface temperature value in degrees Celsius. 

2.3 Results and analysis 
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2.3.1 Surface temperature evolution characteristics 

Figure 2.3.1 Temporal and spatial evolution of surface temperature in the study area from 2003 to 
2017 

2.3.2 Vegetation coverage evolution characteristics 

Figure 2.3.2 Time-space evolution map of vegetation coverage in the study area from 2003 to 2017 

2.3.3 Study on Correlation between Surface Temperature and Vegetation Coverage 
In this paper, the research area is analyzed in detail by grid analysis method, and the surface 
temperature and vegetation coverage information are extracted comprehensively to calculate 
the correlation between the two. The spatial resolution of Landsat satellite imagery is 
30m*30m. ArcGIS 10.2 software is used to average the grids in each grid to express the 
surface temperature and vegetation coverage information in the grid. The correlation 
between surface temperature and vegetation coverage was studied with a single grid as the 
statistical unit, and the regression analysis results between the surface temperature and 
vegetation coverage in the four periods from 2003 to 2017 were obtained. 

1211



Zhong Yujia    Study on Vegetation Based on Heat Island Effect 54th ISOCARP Congress 2018 

Figure 2.3.3 Analysis of regression relationship between vegetation coverage and surface temperature 
in the study area from 2003 to 2017 

From the regression analysis results, there is a significant negative correlation between 
surface temperature and vegetation coverage. In 2003, 2008, 2013, the coefficient of 
determination (R2) of the regression equation for 2017 was 0.72, 0.70, 0.69, and 0.50, 
respectively, indicating a strong correlation between the two. From the slope of the 
regression equation, the slopes of the regression equations of 2003, 2008, 2013, and 2017 
are divided into -8.3644, - 12.603, -16.716, -10.159, and the absolute range is 8.3644 to 
16.716. This indicates that for every 0.1 increase in vegetation coverage index in Haidian 
District of Beijing, the surface temperature can be reduced by 0.84 ° C to 1.67 ° C.  

3. Study on Green Form and Cooling Effect

Summer green space cooling is the result of a combination of direct and indirect effects. In 
addition to the direct cooling effect of the green space, the green area reaching a certain 
area is a natural ventilation corridor in the city. And due to the direct cooling effect of the 
green space, local temperature difference will be generated to form natural ventilation. The 
ventilation of urban green space is much larger than that of construction land. Natural wind 
will take away most of the heat and play an indirect cooling effect on the green space. The 
cooling range will be affected by the green area's own area and greening configuration. 

3.1  Research method data source 
In the study area, 20 plots were selected and distributed as evenly as possible. The green 
space covers various green land types such as park green space and affiliated green land, 
and the green land has various shapes. Based on the remote sensing image of 2017, Acr 
GIS10.2 software was used to set buffers for selected urban green space samples, and the 
average temperature in each green space and its buffer zones was extracted. The difference 
was used to study. 

Figure 3.1 Overview of Greenland Basic Data 
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Number 
of green 

space Name of green space
Green 
area
漏ha漐

Green 
space 

perimete
r (m)

Green 
space 
shape 

coefficie
nt

1 Phoenix Valley natural scenic area 1062 8700 0.1221
2 Yuanmingyuan Ruins Park 315 9100 0.0346
3 the Summer Palace 232 7300 0.0318
4 Beijing Botanical Garden 124.9 5700 0.0219
5 Yuyuantan Park 67 9600 0.0070
6 Haidian Park 30.6 3800 0.0081
7 Zizhu Park 47.35 9300 0.0051
8 Green Space of Beijing Institute of Technology 49.6 8100 0.0061
9 Green Space of Tsinghua University 274.7 8000 0.0343
10 Green Space of Beijing Forestry University 31.22 2000 0.0156
11 Green Space of the Affiliated Middle School of Capital Normal University4.13 153 0.0270
12 Dawning Disaster Prevention Education Park 21.74 3300 0.0066
13 Linglong Park 5.8 400 0.0145
14 Green Space of Tamura Yama Sports Center 11.9 700 0.0170
15 Green Space of Yongxing Garden Hotel 1.6 609 0.0026
16 Green Space of Wanshou Road a No. 15 courtyard 199.2 6800 0.0293
17 Green Space of New China Customs mall square 2.6 167 0.0156
18 Road traffic green land in the West Earth City 17.1 4100 0.0042
19 The belt greenbelt of the East Street of en Ji 2.3 1100 0.0021
20 Minzhuang road roadside green space 21.8 3000 0.0073

3.2  Calculation method 
Figure 3.2.1 Average surface temperature difference extraction table in different buffer zones of each 

green space 

30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480

1 Phoenix Valley natural
scenic area 3.48 4.4 4.9 5.25 5.33 5.51 5.68 5.72 5.81 5.88 5.79 5.67 5.69 5.2 5.23 5.32

2 Yuanmingyuan Ruins Park 3.51 4.07 4.42 4.74 4.86 4.92 4.96 4.92 5.06 5.01 5.16 5.2 5.03 5.06 4.8 4.71
3 the Summer Palace 4.15 4.75 5.2 5.42 5.48 5.52 5.58 5.74 5.79 5.45 5.54 5.21 4.93 4.63 4.21 4.15
4 Beijing Botanical Garden 1.29 2 2.91 3.05 3.11 3 2.64 2.34 1.99 1.86 1.62 1.84 1.79 2.09 2.5 2.86
5 Yuyuantan Park 2.57 3.28 3.77 4.12 4.44 4.77 5.14 5.15 5.02 4.91 4.79 4.69 4.77 4.57 4.34 4.1
6 Haidian Park 1.72 2.45 3.04 3.62 3.96 4.1 4.32 4.3 4.2 4.17 3.87 3.62 3.38 3.45 3.67 3.8
7 Zizhu Park 0.2 0.43 0.76 1.01 1.11 1.29 1.52 1.57 1.62 1.51 1.36 1.15 0.92 0.69 0.48 0.37

8 Green Space of Beijing
Institute of Technology 1.46 1.49 1.6 1.59 1.43 1.18 0.95 0.67 0.56 0.4 0.28 0.16 0.08 0.06 0.03 0.02

9 Green Space of Tsinghua
University 1.2 1.23 1.76 1.01 1.21 1.29 0.52 0.57 0.62 0.59 1.36 1.51 0.92 0.6 0.78 0.7

10 Green Space of Beijing
Forestry University 3.39 4.44 5.19 4.45 5.62 5.67 5.56 5.57 5.57 5.82 5.98 5.95 5.85 5.74 5.63 5.58

11
Green Space of the Affiliated

Middle School of Capital
Normal University

1.77 2.63 3.91 4.36 4.38 4.24 4.2 4.07 3.95 3.66 3.52 3.5 3.59 3.9 3.81 4.12

12 Dawning Disaster
Prevention Education Park 2.13 3.35 3.57 3.72 4.13 4.35 4.82 5.2 4.67 4.53 4.39 4.41 4.04 3.92 4.15 4.12

13 Linglong Park 0.3 0.95 1.05 1.23 1.17 1.39 1.55 2.03 2.29 2.54 2.7 2.84 2.86 2.77 2.78 2.5

14 Green Space of Tamura
Yama Sports Center 1.95 2.85 3.1 3.54 4.29 4.99 4.99 5.17 5.12 5.22 5.6 5.4 5.4 5.41 5.06 5.29

15 Green Space of Yongxing
Garden Hotel 2.86 3.43 3.56 3.49 3.39 3.09 2.88 2.56 2.37 1.76 1.7 1.22 1 1.05 0.69 0.61

16 Green Space of Wanshou
Road a No. 15 courtyard 4.15 4.55 5.12 5.34 5.44 5.52 5.58 5.59 5.79 5.45 5.54 5.01 4.24 4.63 4.21 4.15

17 Green Space of New China
Customs mall square 0.48 0.78 0.93 1.02 0.84 0.91 0.75 0.86 0.87 0.85 0.62 0.64 0.42 0.4 0.29 0.45

18 Road traffic green land in the
West Earth City 1.98 2.85 3.21 3.55 3.56 3.65 3.53 3.39 3.23 3.11 2.92 2.62 2.12 1.85 1.65 1.65

19 The belt greenbelt of the
East Street of en Ji 0.2 0.85 1.97 2.45 2.37 2.37 2.23 2.25 2.04 2.03 2.07 1.9 1.96 1.56 1.56 1.37

20 Minzhuang road roadside
green space 2.33 3.35 3.87 3.96 4.33 4.35 4.92 4.9 4.87 4.83 4.49 4.51 4.24 4.07 4.15 4.12

Number
of green
space

Name of green space
Buffer distance(m)

The difference in surface temperature will increase to some extent as the distance from the 
green space boundary increases. When a certain distance is reached, the surface 
temperature difference tends to be gentle or gradually decreasing as the distance from the 
green space boundary increases. That is to say, within a certain range, the surface 
temperature increases with the distance from the green space. After reaching a certain 
distance, the surface temperature tends to be gentle or decreasing with increasing distance 
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from the green space. The surface temperature difference curve is plotted with the distance 
variation law. The summer urban green space cooling curve is shown in Figure 3.2.2. 

Figure 3.2.2 Urban Greenland Cooling Curve 
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The green ground cooling curve more intuitively reflects the change trend of the surface 
temperature change in each green space buffer. Basically, the cooling curve of green space 
in each city shows a trend of decreasing after rising first. 
In order to facilitate the study of green form parameters and cooling effects, three indicators 
were extracted according to the urban green space cooling curve to carry out quantitative 
calculation: cooling range, cooling range and maximum temperature difference statistics 
table, as shown in Figure 3.2.3. 
Explain the three indicators. Cooling range: The buffer boundary distance indicated by the 
inflection point of the urban green space cooling curve can be regarded as the cooling range 
of summer urban green space. Cooling range: the difference between the average surface 
temperature inside the green space and the average surface temperature in the buffer zone 
within 30m outside the boundary. The maximum temperature difference between the inside 
and outside of the green space: that is, the maximum temperature change inside and outside 
the green space is the maximum temperature difference obtained by subtracting the lowest 
surface temperature value inside the green space from the highest surface temperature in 
the 30m buffer zone outside the green space. 

Figure 3.2.3 Statistical Table of Cooling Range, Cooling Range and Maximum 
Temperature Difference of Urban Green Space 

Number
of green
space Name of green space

Green
area
漏ha漐

Green
space

perimeter
(m)

Green
space
shape

coefficient

Buffer
distance
漏m漐

Temperature
drop range
漏燠漐

Maximum
cooling

difference
漏燠漐

1 Phoenix Valley natural scenic area 1062 8700 0.1221 320 4.254 12.287
2 Yuanmingyuan Ruins Park 315 9100 0.0346 180 3.593 13.385
3 the Summer Palace 232 7300 0.0318 270 4.201 12.080
4 Beijing Botanical Garden 124.9 5700 0.0219 150 1.574 12.830
5 Yuyuantan Park 67 9600 0.0070 270 2.574 8.940
6 Haidian Park 30.6 3800 0.0081 210 1.604 9.780
7 Zizhu Park 47.35 9300 0.0051 270 2.192 8.070
8 Green Space of Beijing Institute of Technology 49.6 8100 0.0061 120 1.767 7.589
9 Green Space of Tsinghua University 274.7 8000 0.0343 270 1.540 5.010
10 Green Space of Beijing Forestry University 31.22 2000 0.0156 180 3.388 12.190
11 Green Space of the Affiliated Middle School of Capital Normal University4.13 153 0.0270 120 1.770 5.880
12 Dawning Disaster Prevention Education Park 21.74 3300 0.0066 150 2.450 6.940
13 Linglong Park 5.8 400 0.0145 120 0.301 3.510
14 Green Space of Tamura Yama Sports Center 11.9 700 0.0170 150 1.952 9.850
15 Green Space of Yongxing Garden Hotel 1.6 609 0.0026 90 0.543 2.243
16 Green Space of Wanshou Road a No. 15 courtyard 199.2 6800 0.0293 270 2.201 6.080
17 Green Space of New China Customs mall square 2.6 167 0.0156 90 0.482 4.830
18 Road traffic green land in the West Earth City 17.1 4100 0.0042 180 1.975 6.682
19 The belt greenbelt of the East Street of en Ji 2.3 1100 0.0021 120 0.204 5.470
20 Minzhuang road roadside green space 21.8 3000 0.0073 150 2.335 7.560

3.3 Results and analysis 
3.3.1 Correlation analysis of green area on cooling effect 
Based on the statistics of the urban green space area and the cooling range of the green 
space and the cooling range of the green space, the regression analysis is carried out on the 
green area and its cooling range, cooling range and maximum temperature difference 
respectively. The results are shown in Figure 3.3.1. 
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(1) Correlation analysis of green area and its cooling range

(2) Analysis of the correlation between green area and its cooling range

(3) Correlation analysis of the maximum difference between green area and its cooling
Figure 3.3.1 Correlation analysis of green area on cooling effect 

Regression analysis was performed on the above area correlation analysis and the 
equations were fitted. The relevant equations are y=31.535ln(x)+74.19, 
y=0.4927ln(x)+0.3292, y=1.2016ln(x)+3.8761. The area of green space and its cooling range, 
cooling range and maximum temperature change inside and outside the green space are 
logarithmically related. Within a certain range, these three indicators increase with the 
increase of the area, but the rising ratio gradually decreases with the increase of the area. 
According to the analysis of the research data, it can be found that when the green area is 
increased to about 23 hectares, it is most economical to increase the cooling effect. 
3.3.2 Correlation analysis of the effect of green space perimeter on cooling effect 
Based on the statistics of the urban green space perimeter and the green space cooling 
range and the green space cooling range, the regression analysis of the green space 
perimeter and its summer cooling range, cooling amplitude and maximum temperature 
difference are performed respectively. The results are shown in Figure 3.3.2. Show. 

(1) Correlation analysis between the perimeter of green space and its cooling range
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(2) Correlation analysis between the perimeter of green space and its cooling range

(3) Correlation analysis of the maximum difference between the perimeter of green space and its
cooling 

Figure 3.3.2 Correlation analysis of the effect of green space perimeter on cooling effect 

Regression analysis was performed on the above correlation analysis of the circumference 
and the equation was fitted. The relevant equations are y=37.623ln(x)-111.76, y=0.5165ln(x)-
2.0156, y=1.2749ln(x)-1.962. The perimeter of the green space is logarithmically related to 
the range of cooling, the magnitude of cooling, and the maximum temperature change inside 
and outside the green space. Within a certain range, these three indicators increase with the 
increase of the area, but the rising ratio gradually decreases with the increase of the area. 
The analysis found that it is most economical to increase the perimeter of the greenbelt 
within 4800m. 
3.3.3 Correlation analysis of green space shape index on cooling effect 
Based on the statistics of the urban green space shape index and the cooling range of green 
space and the cooling range of green space, the regression analysis of the green space 
shape index and its summer cooling range, cooling temperature and maximum temperature 
difference are carried out. The results are shown in Figure 3.3.3. Show.  

(1) Correlation analysis of green space shape index and its cooling range
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(2) Correlation analysis between green space shape index and its cooling range

(3) Correlation analysis between the shape index of green space and the maximum difference of
temperature drop 

Figure 3.3.3 Correlation analysis of green space shape index on cooling effect 

Regression analysis was performed on the above correlation analysis of the circumference 
and the equation was fitted. The shape factor is the green area divided by the green 
perimeter. Therefore, the larger the shape factor, the more regular the green shape is. It can 
be seen from the curve in the figure that as the shape factor increases, the range of green 
space cooling, the temperature drop range and the maximum temperature difference are 
also gradually increasing. That is, the more regular the green field is, the better the cooling 
effect of the green space is. 

6 Conclusion 
6.1 Research conclusions 
This paper uses the data contained in Landsat ETM remote sensing images from 2003 to 
2017 to extract and map the temporal and spatial evolution of surface temperature and 
vegetation coverage in Haidian District, Beijing, and study the correlation between the two 
variables of surface temperature and vegetation coverage. It was found that the rapid 
development of the city and the substantial increase in the land used for construction in the 
past 15 years led to an overall decline in vegetation coverage and an overall enhancement of 
the heat island effect. In addition, studies have shown a significant negative correlation 
between surface temperature and vegetation coverage. Vegetation coverage increased by 
10%, the average surface temperature can be reduced by 0.84ȭ ~ 1.67 ȭ, the average
urban temperature is reduced by more than 1ȭ in summer, and the local area can be
reduced by more than 5 ȭ, significantly improving the outdoor experience of urban residents.
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At the same time, through the study of 20 plots selected in the study area, the green area 
and perimeter are significantly logarithmically related to the summer cooling range, cooling 
range, and the maximum temperature difference of the green space. It is most economical to 
increase the green space by appropriately increasing the green area within 23ha or 
increasing the green space perimeter within 4800m. The more regular the urban green space 
is, the better the cooling effect will be. 

6.2 Recommendations and measures 
The following suggestions are proposed for the green space planning of Haidian District: 
(1) Through the optimization of industrial functions, intensive use of land, ecological
restoration of wasteland and bare land, rational planning of park green space layout, and
increase urban green space.
(2) To make full use of urban space to develop greening, use the techniques of roof greening
and vertical greening to improve the coverage of green space. For the area where heat
HPLVVLRQ�LV�FRQFHQWUDWHG��WKH�FLW\
V�³FROG�LVODQG´�FDQ�EH�FRQVWUXFWHG�WKURXJK�WKH�FRPELQDWLRQ�
of green space, water body and ventilation corridor to alleviate the heat island effect. 
(3) When adding or renovating green space, combined with the actual situation to control the
green area, shape and other factors, appropriately increase the urban green area or
perimeter, control the green space form more regular, and improve its efficiency in reducing
ground temperature.
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Symbiosis with Rivers: The Management of Flood Respond to 
Climate Changes from the Perspective of Landscape Planning 

�
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�
�
([WUHPH� ZHDWKHU� FDXVHG� E\� FOLPDWH� FKDQJHV�� HVSHFLDOO\� KHDY\� UDLQV� DQG� IORRGLQJ�� KDYH�
UHSHDWHGO\�SODJXHG�XUEDQ�DUHDV��7KXV��ZH�VKRXOG�ILQG�D�VROXWLRQ�WR�GLVDVWHUV�EDVHG�RQ�WKH�
LGHD�RI�UHVLOLHQFH�E\�HVWDEOLVKLQJ�D�SODFH�WKDW�FDQ�DGDSW�WR�WKH�WHPSRUDO�G\QDPLFV��,Q�RUGHU�WR�
LQJHQLRXVO\� KDQGOH� WKH� PDQDJHPHQW� RI� IORRG� DV� ZHOO� DV� V\PELRVLV� ZLWK� ULYHUV�� GHWDLOHG�
VWUDWHJLHV� IURP� WKH�SHUVSHFWLYH�RI� ODQGVFDSH�SODQQLQJ�DUH�SURYLGHG� WKURXJK�RXU�SURMHFWV�RU�
VWXGLHV��
�
1. Background: The Changes of River System and Waterfront Environment in 

Guangzhou 
 
2ZLQJ�WR�KLVWRULF�UHDVRQV�DQG�VSHFLDO�FLUFXPVWDQFH�RI�PRGHUQ�&KLQD��WKH�HYROXWLRQ�RI�ULYHU�
PDQDJHPHQW�LQ�*XDQJ]KRX�LV�XQLTXH�FRPSDUHG�WR�PRVW�FLWLHV��$V�D�ZHOO�NQRZQ�RULHQWDO�VHD�
SRUW� DQG� WKH� VWDUWLQJ�SRLQW� RI� WKH� ³0DULQH�6LON�5RDG´��*XDQJ]KRX�ZDV�ERUQ�EHFDXVH�RI� LWV�
ORFDWLRQ�RQ�3HDUO�5LYHU�6\VWHP��7KH� WULEXWDULHV�RI�3HDUO�5LYHU�QDPHG��&KRQJ���ZKLFK�ZHUH�
GHQVHO\� GLVWULEXWHG� WKURXJKRXW� WKH� FLW\�� UHSUHVHQW� WKH� PRVW� FKDUDFWHULVWLF� NLQG� RI� ULYHUV� LQ�
*XDQJ]KRX��IRUPLQJ�WKH�EDFNERQH�RI�WKH�FLW\
V�ZDWHU�V\VWHP�>�@��:LWK�D�VPDOO�DPRXQW�RI�ZDWHU��
WKH\�ZHUH�QDWXUDO�ZDWHUZD\V�GLUHFWO\�FRQQHFWHG�WR�PDMRU�ULYHUV��,Q�WKH�XUEDQ�DUHD��WKHUH�DUH�
����ULYHUV�ZLWK�D�WRWDO�OHQJWK�RI�����NP��ZKLFK�PHUJH�LQWR�/LX[L�5LYHU��%DLKH�5LYHU�DQG�3HDUO�
5LYHU�>�@� $QG� WKH\� HPSOR\HG� DQ� LPSRUWDQW� LQIOXHQFH� RQ� UHJXODWLQJ� ZDWHU� OHYHOV� EHFDXVH� RI�
EHLQJ�DIIHFWHG�E\�WLGHV�>�@��

 
 

Figure 1: "Chong" and other water system (quoted from Planning of water system in Guangzhou) 

�
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1.1  7KH�3HULRG�RI�5LYHUV¶�&XOWXUDO�'HYHORSPHQW 
7KURXJKRXW�WKH�LWV�ORQJ�KLVWRU\��WKHVH�ULYHUV��DV�ZHOO�DV�WKHLU�HQYLURQPHQW��KDYH�EHHQ�FORVHO\�
FRQQHFWHG�ZLWK�SHRSOH¶V�GDLO\�OLYHV��EHFDXVH�WKH\�VKRXOGHU�QRW�RQO\�WKH�FLW\¶V�WDVN�RI�IORRG�
PDQDJHPHQW��LUULJDWLRQ�DQG�VKLSSLQJ�WUDQVSRUWDWLRQ��EXW�DOVR�WKH�EDFN�ODQHV�RI�UHVLGHQWV¶�
OLYHV��VXFK�DV�WDNLQJ�ZDWHU��ZDVKLQJ��GDLO\�WUDYHOLQJ�DQG�HYHQ�UHFUHDWLRQDO�DFWLYLWLHV��7KXV��
LQVWHDG�RI�D�PHUHO\�EHDXWLIXO�QDWXUDO�ODQGVFDSH��WKH�XUEDQ�ULYHUIURQW�LV�D�XQLTXH�FXOWXUDO�
ODQGVFDSH��ZKLFK�KDV�VKDSHG�WKH�XUEDQ�VSDWLDO�SDWWHUQ�RI�VW\OH�IRU�PRUH�WKDQ�������\HDUV��
)RU�H[DPSOH��(DVW�+DR�&KRQJ��RQFH�D�PRDW�LQ�WKH�0LQJ�DQG�4LQJ�'\QDVWLHV��KDV�JUDGXDOO\�
IRUPHG�D�FRPPHUFLDO�FHQWHU�DORQJ�WKH�ULYHU�DW�WKH�HQG�RI�WKH�IHXGDO�VRFLHW\��VXSSRUWLQJ�WKH�
GHYHORSPHQW�RI�EXVLQHVV��>�@� �

1.2  7KH�3HULRG�RI�5LYHUV¶�7UDIILF�'HFDGHQFH 
+RZHYHU��LQ�WKH�����V��ZLWK�WKH�PRGHUQ�XUEDQ�FLW\�EXLOGLQJ�PRYHPHQW��*XDQJ]KRX�EHJDQ�WR�
GHPROLVK�WKH�DQFLHQW�FLW\�ZDOOV��FRQVWUXFWHG�D�JUHDW�YDULHW\�RI�PXQLFLSDO�URDGV��ZKLFK�
HYHQWXDOO\�EHFDPH�WKH�PDLQ�WUDQVSRUWDWLRQ�V\VWHP�>�@�$V�D�UHVXOW��WKH�WUDIILF�IXQFWLRQ�RI�WKH�
ULYHUV�EHJDQ�WR�GHJHQHUDWH�HYHQ�JUDGXDOO\�GLVDSSHDUHG��VLJQLQJ�DQ�HYLGHQW�WUHQG�RI�WUDQVSRUW�
GHFOLQLQJ��QHYHUWKHOHVV��WKH\�GLG�QRW�ORVH�WKHLU�PDLQ�IXQFWLRQ�DV�WKH�GUDLQDJH�FKDQQHOV��7KH�
GHYHORSPHQW�RI�WKH�FLW\�ZDV�VORZ�DQG�RUGHUO\��>�@�DQG�WKH�ULYHUV��ZLWK�KLJK�TXDOLW\�RI�SXULW\��DW�
WKDW�WLPH�VWLOO�SOD\HG�DQ�LPSRUWDQW�UROH�LQ�WKH�XUEDQ�HFRV\VWHP�DQG�UHVLGHQWV
�OLYHV����

1.3  7KH�3HULRG�RI�µ2YHU-HQJLQHHULQJ¶�5LYHUV 
$IWHU�WKH�����V��ZLWK�WKH�UDSLG�GHYHORSPHQW�RI�WKH�FLW\¶V�HFRQRP\�DQG�WKH�SRSXODWLRQ�JURZWK��
EHFDXVH�RI�WKH�GLVRUGHUHG�FRQVWUXFWLRQ�DQG�PDQDJHPHQW�RI�WKH�VXUURXQGLQJ�DUHDV�DORQJ�
ULYHUV��WKH�LQWHQVLYH�EXLOGLQJV�DOWHUHG�WKH�RULJLQDO�QDWXUDO�EDQN�IRUP�RI�WKH�ULYHU��ZHDNHQLQJ�
WKHLU�FDSDFLW\�RI�IORRG�GLVFKDUJH��&RQVHTXHQWO\��WKH�ULYHUIURQW�UHSHDWHGO\�H[SHULHQFHG�JXLOW�
GXULQJ�UDLQ\�VHDVRQ��,Q�RUGHU�WR�VROYH�WKH�SUREOHPV��*XDQJ]KRX�UHIRUPHG�WKH�XUEDQ�GUDLQDJH�
V\VWHP�IURP�QDWXUDO�HPEDQNPHQWV�WR�XSULJKW�ULJLG�HPEDQNPHQWV�XQGHU�WKH�JXLGDQFH�RI�WKH�
LGHD�RI�IORRG�FRQWURO�DW�WKDW�WLPH��7KHUH�LV�QR�GRXEW�WKDW�GHVWUXFWLRQ�RI�ULYHU�V\VWHP�VHHPV�WR�
EH�LQHYLWDEOH�LQ�WKH�SURFHVV�RI�UDSLG�XUEDQL]DWLRQ��0RUHRYHU��0DVVLYH�ULYHUV�ZHUH�µRYHU�
HQJLQHHULQJ¶��HVSHFLDOO\�ZKHQ�*XDQJ]KRX�LQ�DQ�DOO�URXQG�ZD\�VWDUWHG�WR�XQLI\�WKH�RSHQ�
FKDQQHOV�LQWR�XQGHUJURXQG�FKDQQHOV�ZLWK�FLW\�URDGV�RQ�LWV�FRYHU��7KRVH�RSHQ�FKDQQHOV�ZLWK�
VODWH�ZHUH�FKDQJHG�WR�XQGHUJURXQG�FKDQQHOV�ZLWK�UHLQIRUFHG�FRQFUHWH�ER[�FXOYHUWV��DV�ZH�
FDQ�VHH�LQ�;LJXDQ�&KRQJ�DQG�<XGDL�+DR��>�@��:KDW�FDXVHG�PRUH�VHULRXV�SUREOHP�LV�WKDW�WKH�
SROOXWLRQ�RI�LQGXVWULDO�DQG�GRPHVWLF�VHZDJH�GLVFKDUJHG�LQWR�ULYHUV�ZDV�LQFUHDVLQJ��VR�WKH�
ULYHUV�LQ�WKH�FHQWUDO�FLW\�EHFRPH�EODFN�DQG�RGRURXV�DV�VHZDJH�SLSHV�IRU�WKH�FLW\���
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1.4  7KH�3HULRG�RI�µ'LVDSSHDULQJ�5LYHUV¶
$IWHU�WKH�����V��HVSHFLDOO\�WKH�EHJLQQLQJ�RI�WKH�5HIRUP�DQG�2SHQLQJ�XS�LQ�������*XDQJ]KRX�
HQWHUHG�D�QHZ�SHULRG�RI�ERRPLQJ�GHYHORSPHQW�DQG�LWV�XUEDQ�DUHD�KDV�H[SDQGHG�GUDPDWLFDOO\��
7KXV�WKH�XUEDQ�ODQGVFDSH�KDV�XQGHUJRQH�PDMRU�FKDQJHV�LQ�WKH�UDSLG�LQFUHDVH�LQ�SRSXODWLRQ��
WUDIILF�MDPV��DQG�WKH�HPHUJHQFH�RI�YLDGXFWV��+RZHYHU��WKH�GHWHULRUDWLRQ�RI�WKH�ULYHUIURQW�ZDWHU�
HQYLURQPHQW�ZDV�VWLOO�LQWHQVLI\LQJ��7KH�HQYLURQPHQWDO�SUREOHPV�DQG�WUDIILF�SUHVVXUH�EURXJKW�
DERXW�E\�WKH�DEQRUPDO�GHYHORSPHQW�RI�WKH�XUEDQ�FRQVWUXFWLRQ�KDYH�FDXVHG�PRUH�ULYHUV�WR�
ORVH�WKHLU�RULJLQDO�HFRORJLFDO�IXQFWLRQV�DQG�ODQGVFDSH�HQYLURQPHQW��$V�D�UHVXOW��PDQ\�ULYHUV�LQ�
WKH�FLW\�KDYH�JUDGXDOO\�GLVDSSHDUHG�VXFK�DV�:HVW�+DR�&KRQJ��<XGDL�+DR��/L]KL�:DQ�DQG�
PDQ\�RWKHU�ULYHUV�KDYH�EHHQ�UHSODFHG�E\�XQGHUJURXQG�FXOYHUWV��2QO\�WKH�HIIOXYLDO�(DVW�+DR�
&KRQJ�IORZV�RQ�WKH�JURXQG�ZLWK�WKH�KLJK�ULVH�EXLOGLQJV�DURXQG��ZLWK�VFDUFH�VODWH�URDG�OHIW�
RYHU�IURP�KLVWRU\��7KH�RULJLQDO�EXVWOLQJ�OLIH�VFHQH�GLVDSSHDUHG�DQG�WKH�ULYHU�KDYH�DOPRVW�
EHHQ�IRUJRWWHQ�E\�WKH�ZRUOG��>�@��7KHUH�LV�QR�ORQJHU�WKH�VFHQH�RI�µFOHDU�FUHHN�DQG�JUHHQ�VSDFH¶�
HYHU\ZKHUH�DQG�*XDQJ]KRX�ORVW�LWV�µ:DWHU�&LW\¶�IHDWXUH��:KDW¶V�PRUH��WKH�TXDOLW\�RI�ULYHUV�
DUH�EHFRPLQJ�LQFUHDVLQJO\�SROOXWHG�DQG�EORFNHG��,Q�������WKH�ULYHUV�WKDW�GLG�QRW�UHDFK�WKH�
VWDQGDUG�RI�ZDWHU�TXDOLW\�DFFRXQWHG�IRU��������RI�WKH�WRWDO��&RQVHTXHQWO\��XUEDQ�ZDWHU�
V\VWHPV�FDQ�KDUGO\�FRSH�ZLWK�HQYLURQPHQWDO�SUREOHPV�VXFK�DV�IORRGV��LQWHQVLILHG�E\�WKH�
FOLPDWH�FKDQJH��
6LQFH�WKH���VW�FHQWXU\��PRUH�DQG�PRUH�SHRSOH�KDYH�LPSURYHG�WKH�DZDUHQHVV�RI�WKH�ULYHUV¶�
LPSRUWDQFH�WR�WKH�XUEDQ�HFRORJ\�DQG�OLYLQJ�HQYLURQPHQW�>�@�+RZHYHU��WKH�FRQWUDGLFWLRQV�
EHWZHHQ�JUD\�LQIUDVWUXFWXUH�DQG�JUHHQ�LQIUDVWUXFWXUH�DUH�SDUWLFXODUO\�SURPLQHQW��7KHUH�DUH�
WZR�FRUH�SUREOHPV�RI�WKH�ULYHUV¶�VWDWXV��WKH�GHFOLQH�RI�WKH�XUEDQ�ZDWHU�V\VWHP�DQG�WKH�GHFOLQH�
RI�XUEDQ�VSDFH��7KH�IRUPHU��FDXVHG�E\�EHLQJ�FRYHUHG��KDV�UHVXOWHG�LQ�VHULRXV�ZDWHU�SROOXWLRQ�
DQG�ZHDN�FDSDFLW\�RI�IORRG�PDQDJHPHQW��7KH�ODWWHU��SOHQW\�RI�QHJDWLYH�DFWLYLWLHV�VXFK�DV�
LOOHJDO�SRVVHVVLRQ�DQG�JDUEDJH�GXPSLQJ��KDV�OHG�WR�WKH�PRQRWRQRXV�XUEDQ�VSDFH�ZLWKRXW�
UHJLRQDO�IHDWXUHV�DQG�YLWDOLW\��7KXV�LW�LV�DJDLQVW�WKLV�EDFNJURXQG�WKDW�ZH�KDYH�VWDUWHG�WKLV�
ODUJH�VFDOH�SURMHFW�RI�FRPSUHKHQVLYH�UHQRYDWLRQ�RI�ULYHUV����

Figure 2 "Chong": From the unique cultural landscape to the underground µover-HQJLQHHULQJ¶ channel

�
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2. Objectives: The Concept Based on the Idea of Resilience

7DNLQJ� *XDQJ]KRX
V� LQWULQVLF� DQG� XQLTXH� IHDWXUHV� RI� XUEDQ� ULYHU� QHWZRUN� FRQGLWLRQV� LQWR�
FRQVLGHUDWLRQ�� WKLV� SURMHFW� VHHNV� WR� ILQG� D� VROXWLRQ� EDVHG� RQ� WKH� LGHD� RI� UHVLOLHQFH� E\�
HVWDEOLVKLQJ� HYHU�FKDQJLQJ� XUEDQ� UHQHZDO� SODFHV� WKDW� LV� V\PELRWLF� ZLWK� ULYHUV�� 7KH� FLW\¶V�
DGDSWDWLRQ� WR� GLVDVWHUV� VKRXOG� UHIOHFW� WKH� WHPSRUDO� G\QDPLFV�� 7KH� WUDGLWLRQDO� HQJLQHHULQJ�
PHDVXUHV� GHDOLQJ� ZLWK� IORRG� RQO\� ZLWK� D� VLQJOH� IXQFWLRQ� RI� GHIHQVH�� RU� VLPSOH[� HFRORJLFDO�
UHPHGLDWLRQ��UHVXOWLQJ�LQ�ZDVWH�RI�XUEDQ�VSDFH�DQG�UHVRXUFHV����
2XU� SODQ� LV� SURSRVHG� WR� LPSURYH� WKH� FRQVWUXFWLRQ� DQG� GHYHORSPHQW� RI� WKH� FLWLHV� EXLOW�
GRZQVWUHDP�DORQJ�WKH�ULYHU�E\�VROYLQJ�WKH�SUREOHPV�ERWK�XQGHU�FRYHUV�DQG�RQ�XUEDQ�VXUIDFH��
7KH�ZDWHU�IORZ�SOD\V�D�UROH�RI� WUDQVSRUWLQJ�VOXGJH�WR� WKH�FRQIOXHQFH�RU�HVWXDU\�FRQVLGHULQJ�
WLPH� HIIHFW�� $� V\VWHP� DLPLQJ� WR� WUDQVIRUP� VOXGJH� LQWR� KXPXV� LV� FRQVWUXFWHG� XQGHUJURXQG��
ZKLFK� ZLOO� DOVR� SURYLGH� RSSRUWXQLWLHV� IRU� WKH� UHQDLVVDQFH� RI� XUEDQ� JUHHQ� VSDFH�� $IWHU�
XQFRYHULQJ�� YDULRXV� SRVVLELOLWLHV� ZHUH� UH�LQWURGXFHG� LQWR� WKH� FLW\� DQG� WKH� ZDWHUIURQW� DUHDV�
EHFDPH�WKH�EDVLV�IRU�DFWLYDWLQJ� WKH�XUEDQ�VSDFH�RQFH�GHFD\HG��([FHSW�IRU�SURWHFWLQJ�FLWLHV�
IURP�IORRGLQJ�LW�DOVR�KDV�WKH�IXQFWLRQ�RI�UHYLWDOL]LQJ�WKH�SXEOLF�VSDFH�DQG�LPSURYLQJ�WKH�HFR�
HQYLURQPHQW��0RUHRYHU��LW�LV�DOVR�DQ�RSWLPDO�VWUDWHJ\�RI�EDODQFH�EHWZHHQ�WKH�WHQVH�ODQG�XVH�
DQG�WKH�SURWHFWLRQ�RI�QDWXUDO�HFRORJ\��

3. Methods: Three Main Stages and Ecological Technology

7KURXJK�RQ�VLWH� LQYHVWLJDWLRQ� DQG� FDVHV� VWXG\�� DQ� H[SORUDWLRQ� DLPLQJ� WR� EULQJ� WKH� FRYHUHG�
ULYHU�WR�OLJKW�DJDLQ�WKURXJK�ODQGVFDSH�VWUDWHJLHV�LV�SURSRVHG�WKURXJK�LQ�WKUHH�PDLQ�SKDVHV���
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Figure 3 The Mode of Three Main Stages 
�

3.1  StageϨ: Restoration Plan Both on the Urban Surface and Underground 
,Q�WKH�ILUVW�VWDJH��LQ�RUGHU�WR�IRUP�WKH�IRXQGDWLRQ�RI�HFRORJLFDO�DQG�FXOWXUDO�ULYHU�UHVWRUDWLRQ��
UHFRQVWUXFWLRQ�LV�GLYLGHG�LQWR�WZR�SDUWV��WKH�WUHDWPHQW�SODQ�RQ�WKH�XUEDQ�VXUIDFH�DQG�
XQGHUJURXQG��2Q�WKH�RQH�KDQG��XQGHUJURXQG�H[FDYDWLRQ�LV�FRQGXFWHG�ORFDOO\�WR�IRUP�D�
VWDJQDWLRQ�VSDFH��ZKHUH�VOXGJH�LV�WUDQVSRUWHG�WR�E\�WKH�SURFHVV�RI�ULYHU
V�DXWRPDWLF�IRUFH��
7KHQ�ELRJDV�SRZHU�JHQHUDWLRQ�LV�XVHG�WR�FRQYHUW�FRQFHQWUDWHG�VOXGJH�LQWR�KXPXV��2Q�WKH�
RWKHU�KDQG��DW�WKH�EHJLQQLQJ�RI�WKH�UHVWRUDWLRQ�RI�WKH�ULYHU��ZH�RXJKW�WR�ILQG�ZDVWH�VSDFH�DQG�
SRWHQWLDO�DUHDV�RQ�WKH�JURXQG�WR�EXLOG�VRPH�SRFNHW�SDUNV��$QG�HOHFWULFLW\�JHQHUDWHG�E\�WKDW�
SURFHVV�RI�ELRJDV�FRXOG�SDUWO\�VXSSO\�SXEOLF�LQIUDVWUXFWXUH��7KH�VOXGJH�WUDQVIRUPDWLRQ�V\VWHP�
LV�FRQVWUXFWHG�XQGHUJURXQG�VLQFH�R[\JHQ�LV�H[SRVHG�WKURXJK�RSHQLQJV�RI�HTXLSPHQW�RQ�WKH�
JURXQG��ZKLFK�ZLOO�DOVR�SURYLGH�RSSRUWXQLWLHV�IRU�WKH�FRQVWUXFWLRQ�RI�JUHHQ�VSDFH�DQG�WKH�
UHQDLVVDQFH�RI�XUEDQ�SXEOLF�VSDFH���$IWHU�XQFRYHULQJ��WKH�SXULILHG�VHGLPHQW�FDQ�EH�XVHG�
GLUHFWO\�IRU�WKH�FRQVWUXFWLRQ�RI�WKH�UHYHWPHQW��DV�WKH�IRXQGDWLRQ�RI�WKH�QHZ�ZDWHUIURQW�VSDFH�
FRPSRVLWLRQ��6R�WKHUH�LV�QR�GRXEW�WKDW�LW�LV�DQ�HIILFLHQW�ZD\�WR�UHVWRULQJ�HFRV\VWHP�RI�WKH�
ULYHUV���
�
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3.2  Stageϩ: Uncovering and Diverse Treatment of Revetments 
,Q�WKH�VHFRQG�VWDJH�ZKHQ�WKH�UHJLRQDO�VOXGJH�ZDWHU�V\VWHP�KDV�EDVLFDOO\�EHHQ�FRQVWUXFWHG��
WKH�ODUJH�DPRXQW�RI�VOXGJH�XQGHU�WKH�FRYHU�SODWH�ZRXOG�JUDGXDOO\�WUDQVIRUP�LQWR�VRLO�
FRQWDLQLQJ�KXPXV��ZKLFK�ZLOO�EHFRPH�WKH�IRXQGDWLRQ�RI�WKH�QHZ�ZDWHUIURQW�VSDFH�
FRPSRVLWLRQ�DIWHU�RSHQLQJ�WKH�FRYHU�SODWH��2EYLRXVO\��WKH�ULYHU�ZLOO�EHFRPH�YLVLEOH��HYRNLQJ�
WKH�SXEOLF�HQYLURQPHQWDO�DZDUHQHVV��,Q�SDUWLFXODU��LW�LV�QHFHVVDU\�WR�FRQVLGHU�WKH�VWDWXV�DQG�
DGRSW�WDUJHWHG�PHWKRGV�WR�UHFRQVWUXFW�UHYHWPHQWV�IRU�GLIIHUHQW�OHYHOV�RI�XUEDQ�GHQVLW\��
:KLOH�XQFRYHULQJ�VXIILFLHQW�VSDFH�IRU�WKH�XUEDQ�HFRV\VWHP��WKH�FRPSUHKHQVLYH�UHFWLILFDWLRQ�
RI�ULYHUIURQW�PXVW�ILUVW�DGRSW�GLYHUVH�WUHDWPHQW�RI�UHYHWPHQWV�DFFRUGLQJ�WR�WKH�VSHFLILF�
FRQGLWLRQV�RI�GLIIHUHQW�ULYHUV��PDNLQJ�WKH�ULYHU�OLQH�ULFKHU�LQ�ERWK�PRUSKRORJ\�DQG�IXQFWLRQ�>�@�
%HFDXVH�WKH�UHYHWPHQW�RI�ULYHU�LV�QRW�RQO\�D�GHIHQVLYH�OLQH�WR�HQVXUH�WKH�VDIHW\�RI�ZDWHUVKHG��
EXW�DOVR�DQ�LPSRUWDQW�FRPSRQHQW�RI�WKH�ZDWHUIURQW�ODQGVFDSH�DQG�VSDWLDO�XWLOL]DWLRQ��0RGHUQ�
HFRORJLFDO�WHFKQRORJLHV�DUH�XVHG�WR�GHVLJQ�GLIIHUHQW�ULYHUEHGV�DQG�UHYHWPHQWV�LQFOXGLQJ�
VHPL�SHUPHDEOH�IDEULF�IRUPHG�FRQFUHWH�FKDQQHOV��WXEXODU�PHVK�IDEULF�JURZLQJ�FRQWDLQHUV�
DQG�JDELRQV�LQ�OLPLWHG�HVWXDU\�ZDWHU�OHYHO�FKDQJH�DUHDV��GLIIHUHQW�ZD\V�WR�IRUP�D�KLJK�
HFRORJLFDO�SRWHQWLDO�JUHHQ�LQIUDVWUXFWXUH�WKDW�KDV�IOH[LEOH�IXQFWLRQV�RI�IORRG�FRQWURO��DV�ZHOO�DV�
PHHWV�WKH�QHHGV�RI�YDULRXV�DQLPDOV�DQG�SODQWV��)RU�H[DPSOH��LQ�WKH�GRZQWRZQ�DUHD��ZKHUH�
WKH�VSDFH�LV�UHODWLYHO\�FRQILQHG�ZLWK�RYHU�HQJLQHHULQJ�UHYHWPHQW��VHPL�SHUPHDEOH�IDEULF�
IRUPHG�FRQFUHWH�FKDQQHOV�DQG�PXOWL�OHYHO�SODWIRUPV�ZLWK�WXEXODU�PHVK�IDEULF�JURZLQJ�
FRQWDLQHUV�DUH�VHW�XS�LQ�RUGHU�WR�PHHW�WKH�IORRG�FRQWURO�UHTXLUHPHQWV�>�@�2QO\�E\�WKLV�ZD\�
FRXOG�ZH�ZHDNHQ�WKH�ULJLG�FRDVWOLQH�WR�IRUP�DQ�LQWHUHVWLQJ�ZDWHUIURQW�ZLWK�YDULRXV�QHHGV�VXFK�
DV�K\GURSKLOLFLW\�DQG�UHFUHDWLRQ��,Q�GLIIHUHQW�FLUFXPVWDQFH��WKHUH�LV�ZLGH�UDQJH�IRU�HFRORJLFDO�
UHVWRUDWLRQ�RI�WKH�ULYHU��HVSHFLDOO\�RQ�WKH�RXWHU�HGJH�RI�FLW\��)RU�WKH�WUHDWPHQW�RI�VXFK�ULYHU�
EDQNV��WKH�GHVLJQ�PRVWO\�XVHV�QDWXUDO�JUDGLQJ�WUHDWPHQW�ZLWK�QDWXUDO�PDWHULDOV�VXFK�DV�
UXEEOH��ZRRGHQ�SLOHV�DQG�JDELRQV�WR�VWDELOL]H�VORSHV��DQG�VRPHWLPHV�LW�DOVR�LQFOXGHV�WXEXODU�
PHVK�IDEULF�JURZLQJ�FRQWDLQHUV�WR�IRUP�D�IOH[LEOH�HFRV\VWHP�ZLWK�IXQFWLRQV�RI�IORRG�FRQWURO��
�
3.3  StageϪ: Reactivating urban space with Diverse Possibilities and Technology of 

Water Purification 
,Q�WKH�WKLUG�VWDJH��LQ�WKH�FDVH�WKDW�VLQJOH�ODQGVFDSH�FRXOG�EH�HDVLO\�HURGHG�E\�WKH�
FRQVWUXFWLRQ�RI�RWKHU�ODQGV��DJJUHJDWLRQ�DQG�WUDQVIRUPDWLRQ�LV�QHFHVVDU\�LQ�WKH�FRQWHPSRUDU\�
FRQWH[W�UDWKHU�WKDQ�WHDULQJ�DSDUW�ULYHU�DQG�FLW\��7KH�QHZ�IXQFWLRQV�UHSODFHG�WKH�RULJLQDO�
PRQRWRQRXV�EORFNV��JLYLQJ�WKH�EORFNV�GLYHUVH�SRVVLELOLWLHV��FRQVHTXHQWO\�WKH�ROG�FLW\
V�VSDFH�
EHLQJ�UHDFWLYDWHG��0HDQZKLOH��KXPDQLVWLF�ODQGVFDSH�RQ�ULYHU�EDQN�RI�DUFKLWHFWXUDO�FXOWXUH�
KHULWDJH�SURWHFWLRQ�DQG�OHLVXUH�VSDFH�FRQVWUXFWLRQ�DUH�LQYROYHG�LQ�LQWHJUDWLRQ�PHWKRG��
7KHUH�DUH�WKUHH�UHSUHVHQWDWLYH�W\SHV�RI�UHYLYDO�VSDFHV��&XOWXUDO�ULYHUV��DV�WKH�ILUVW�W\SH��DUH�
PRVWO\�ORFDWHG�LQ�WKH�ROG�XUEDQ�DUHD�RI�WKH�FLW\�ZLWK�DQ�DWWUDFWLYH�VW\OH�RI�KLVWRULF�
QHLJKERUKRRG��VXUURXQGHG�E\�D�JUHDW�YDULHW\�RI�KLVWRULFDO�DQG�FXOWXUDO�UHVRXUFHV��7KHUH�DUH�
PDVVLYH�VFHQLF�VSRWV�VXFK�DV�0RUQLQJ�7HD�0DUNHW��5LYHU�0XVHXP��2XWGRRU�&DIp��6WUHHW�
&RUQHU�*DUGHQ�DQG�VR�RQ��7KH�VHFRQG�W\SH�FDOOHG�UHMXYHQDWHG�ULYHUV��ORFDWHG�LQ�WKH�
GHYHORSLQJ�SDUW�RI�XUEDQ�DUHD��KDYH�D�ORW�RI�RSSRUWXQLWLHV�IRU�WKH�GHYHORSPHQW�RI�FRPPHUFH�
DQG�HQWHUWDLQPHQW�LQGXVWULHV��7KH�LQGXVWULDO�WUDQVIRUPDWLRQ�DQG�DFWLYDWLRQ�RI�SXEOLF�VSDFH�ZLOO�
PDNH�LW�WKH�FHQWUDO�DUHD�RI�IXWXUH�XUEDQ�YLWDOLW\��DV�ZH�FDQ�VHH�LQ�&LW\�7HUUDFH��:DWHUVLGH�
7KHDWUH��:DWHU�6WHSV�DQG�%ULGJH�3DUN���%HFDXVH�RI�EHLQJ�ORFDWHG�LQ�XUEDQ�IULQJH�DUHDV�DQG�
LPSRUWDQW�HFRORJLFDO�QRGHV��WKH�WKLUG�W\SH�QDPHG�HFRORJLFDO�ULYHUV�KDYH�SOHQW\�RI�URRP�DQG�
IOH[LEOH�VSDFH��7KURXJK�6LOW�*DUGHQ��5DLQZDWHU�3RQG��6XEXUEDQ�:HWODQGV�DQG�3RSXODU�
6FLHQFH�3DUN��LQ�WKH�IXWXUH��WKH\�ZLOO�EHFRPH�LPSRUWDQW�UHJLRQDO�HFR�FRUULGRUV�RU�HFRORJLFDO�
SDUNV��

�
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Figure 4 Three Representative Types of Revival Space 

�
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:DWHU�SXULILFDWLRQ�LQ�WKH�ULYHU�LV�DQRWKHU�LPSRUWDQW��ORQJ�WHUP�HFRORJLFDO�PHFKDQLVP�IRU�WKH�
FRPSUHKHQVLYH�UHQRYDWLRQ��3ODQW�SXULILFDWLRQ�LV�D�FRPPRQ�PHWKRG��FRPELQLQJ�WKH�
UHTXLUHPHQWV�RI�WKH�ODQGVFDSH��D�FRPELQDWLRQ�RI�DTXDWLF�SODQWV�ZLWK�KLJKO\�HIIHFWLYH�
SXULILFDWLRQ�LV�SODQWHG�LQ�WKH�ULYHU�IOXYLDO�WR�DFKLHYH�WKH�HIIHFW�RI�DGVRUELQJ�DQG�GHJUDGLQJ�ULYHU�
ZDWHU�SROOXWDQWV�DQG�SXULI\LQJ�VHZDJH��6LQFH�PDQ\�ULYHUV�LQ�WKH�FLW\�DUH�WLGDO�ULYHUV��WKH�ZDWHU�
OHYHO�YDULHV�JUHDWO\�ZLWK�WKH�WLGH�RI�WKH�3HDUO�5LYHU��,Q�RUGHU�WR�VROYH�WKH�LPSDFW�RI�ZDWHU�OHYHO�
FKDQJHV�RQ�ZHWODQG�SODQWV��HFRORJLFDO�IORDWLQJ�EHGV�KDYH�EHHQ�ZLGHO\�XVHG�IRU�SODQWLQJ�
DTXDWLF�SODQWV��7KH�HFRORJLFDO�IORDWLQJ�EHG�LV�IUHH�WR�ULVH�DQG�IDOO�DV�WKH�ZDWHU�OHYHO�FKDQJHV��
DQG�LW�FDQ�UHVSRQG�ZHOO�WR�WLGDO�FKDQJHV�>�@�0RUHRYHU��DTXDWLF�SODQWV��VHPL�ZHW�SODQWV�DQG�
GDPS�WROHUDQW�WHUUHVWULDO�SODQWV�SUHVHUYH�WKH�QDWXUDO�HQYLURQPHQW�DQG�ZDWHUIURQW�KDELWDW�DV�
PXFK�DV�SRVVLEOH�>�@�7KURXJK�WKH�SXULILFDWLRQ�RI�ZDWHU�TXDOLW\��WKH�ULYHUV�LQ�WKH�FHQWUDO�XUEDQ�
DUHD�KDYH�FKDQJHG�IURP�VWDJQDQW�ZDWHU�WR�OLYH�ZDWHU��DQG�WKH�ULYHU�ZDWHU�HQYLURQPHQW�KDV�
EHHQ�LPSURYHG��

 
 

Figure 5 The Technic Mechanism of Ecological Restoration 

�
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4. Methods: Regional Renewal Strategy in a Large Scale 
 
,Q�D�ODUJH�VFDOH�SODQQLQJ��WKH�UHJLRQDO�XSGDWH�VWUDWHJ\�LV�DOVR�FRQGXFWHG�WKURXJK�WKUHH�PDLQ�
SKDVHV��WDNLQJ�*XDQJ]KRX
V�XQLTXH�WHUUDLQ�DQG�VXUURXQGLQJ�PRXQWDLQV�LQWR�FRQVLGHUDWLRQ��LQ�
WKH� ILUVW� SKDVH�� ZKLOH� VWDUWLQJ� HFRORJLFDO� UHVWRUDWLRQ� RI� PRXQWDLQV�� WKH� VHZHU� QHWZRUN� LV�
FRQVWUXFWHG�DV�WKH�IRXQGDWLRQ�RI�DOO�RWKHU�SURFHVV�RI�HFRORJLFDO�UHVWRUDWLRQ��
0RVW�RI�WKH�ULYHUV�LQ�FHQWUDO�*XDQJ]KRX�KDYH�ORVW�WKHLU�QDYLJDWLRQDO�IXQFWLRQV��KRZHYHU��WKH\�
DUH�VWLOO�WKH�FLW\¶V�µEOXH�OLQH¶�LQ�WKH�SV\FKRORJLFDO�RI�WKH�SXEOLF�>�@�6R�LQ�WKH�VHFRQG�SKDVH��ZH�
FOHDUO\�GHILQHG�WKH�FRQWURO�DUHD�RI�ULYHUV�DQG�WKH�EDQG�VKDSHG�JUHHQ�VSDFH�UHVHUYHG�IRU�WKH�
ULYHUV��7KH�FRQWURO�DUHD�RI�ULYHUV�FRXOG�QRW�RQO\�DFW�DV�WKH�QDWXUDO�VLWH�IRU�WKH�FRQVWUXFWLRQ�RI�
WKH� XUEDQ� SHG�ELNH� V\VWHP�� EXW� DOVR� JXLGH� WKH� SXEOLF� WR� LQWLPDWH� FRQWDFW� ZLWK� WKH� ZDWHUV��
HVWDEOLVKLQJ� GLDORJXHV� DQG� H[FKDQJHV� EHWZHHQ� WKH� µEOXH� OLQH¶� VSDFH� DQG� WKH� JUHHQZD\�
V\VWHP���
,Q� WKH� WKLUG� SKDVH�� YDULRXV� SRVVLELOLWLHV� ZHUH� UH�LQWURGXFHG� LQWR� WKH� FLW\� DQG� WKH�ZDWHUIURQW�
DUHDV� EHFDPH� WKH� EDVLV� IRU� DFWLYDWLQJ� WKH� XUEDQ� VSDFH� RQFH� GHFD\HG�� 8OWLPDWHO\�� WKH�
ULYHUIURQW�HQYLURQPHQW�FDQ�VHUYH�FLW\�OLIH�LQ�D�PRUH�H[WHQVLYH�VFRSH��,Q�UHWXUQ��ULYHU�QHWZRUN�
UHJHQHUDWLRQ�FDQ�EHQHILW�IURP�WKH�XUEDQ�VSDFH�UHYLYDO���

 
 

Figure 6 Regional Renewal Strategy 
�
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5. Results: Unique Space to Rebuild Close Relationship Between Waterfront
Environment and Urban Life

2QFH� DV� D� UHDO� µZDWHU� FLW\¶� EHLQJ� ERUQ� LQ� ZDWHU� DQG� OLYLQJ� LQ� ZDWHU�� WKH� ULYHU� QHWZRUN� LQ�
*XDQJ]KRX� LV�ZLGHO\�GLVWULEXWHG�HYHU\ZKHUH� MXVW� OLNH� ODQHV��VR� WKH� ULYHUV�DUH�RULJLQDO�SODFH�
ZKHUH�WKH�UHVLGHQWV�KDYH�OLYH�IRU�WKRXVDQG�\HDUV��ZKLFK�HPSOR\�DQ�LQGLVSHQVDEOH�LQIOXHQFH�
RQ�WKHLU�OLIH�VW\OHV��KRZHYHU��DIWHU�GHFDGHV�RI�XUEDQ�GHYHORSPHQW��WKH�ULYHUV�KDYH�EHFRPH�QR�
ORQJHU�UHOHYDQW�WR�HYHU\GD\�OLIH�LQ�XUEDQ�FLW\��7KH�ULYHUV�DUH�QRW�RQO\�DQ�LPSRUWDQW�FRPSRQHQW�
RI�WKH�XUEDQ�HFRORJLFDO�HQYLURQPHQW��EXW�DOVR�D�VWDJH�IRU�WKH�XUEDQ�OLIH��6R�WKH�LPSURYHPHQW�
RI�WKH�ULYHUIURQW�HQYLURQPHQW�LV�QRW�RQO\�D�VLPSOH�HFRORJLFDO�UHVWRUDWLRQ�RU�VFHQLF�FRQVWUXFWLRQ�
RI�ULYHUV��EXW�DOVR�D�UHSDLULQJ�SURFHVV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�FLW\�DQG�ULYHU���
7DNLQJ� VRFLDO� FRQFHUQ� RI� ULYHUIURQW� LPSURYHPHQW� LQWR� FRQVLGHUDWLRQ�� XUEDQ� ULYHUIURQW�
UHPHGLDWLRQ�VKRXOG�IXOO\�PHDVXUH�WKH�IXQFWLRQDO�RULHQWDWLRQ��FXOWXUDO�LQKHULWDQFH��DQG�OLIH�VW\OH�
RI� WKH� VXUURXQGLQJ� XUEDQ� DUHD�� VR� WKDW� LW� ZLOO� EHFRPH� D� VSDFH� WUXO\� FRUUHVSRQG� WR�
*XDQJ]KRX¶V�IODYRU��FDUU\LQJ�ORFDO�OLIH�VW\OHV��)RU�H[DPSOH��LI�WKH�KRXVHV�DORQJ�WKH�ULYHUEDQNV�
RI�(DVW�+DR�&KRQJ��RQFH�D�PRDW�LQ�*XDQJ]KRX�ZLWK�D�ORQJ�KLVWRU\��ZHUH�DOPRVW�GHPROLVKHG�
GXULQJ�WKH�UHQRYDWLRQ��WKH�OLYLQJ�VSDFH�SDWWHUQ�RI�WKLV�DUHD��ZKLFK�ZDV�ULFK�LQ�ROG�*XDQJ]KRX��
ZLOO� GLVDSSHDU�� ,Q� WHUPV� RI� WKH� SURWHFWLRQ� RI� XUEDQ� OLIH� IRUPV�� WKH� FRPSOHWH� FRQVWUXFWLRQ� LV�
RIWHQ�LUUHYHUVLEO\�GHVWUXFWLYH��:KLOH�SUHVHUYLQJ�VHOHFWLYH�SDUW�RI�WKH�UHVLGHQWLDO�DUHD�DQG�LW�ZLOO�
EH�WUDQVIRUPHG�LQWR�DQ�LQWHJUDO�SDUW�RI�WKH�ULYHUIURQW�JUHHQ�VSDFH��7KH�H[LVWLQJ�QHLJKERUKRRG�
DQG�XQLTXH�XUEDQ� OLIH�ZLOO� FRQWLQXH��ZKLFK�VKRXOG�EH�D�EHWWHU�FKRLFH� WR�FUHDWH�PRUH�YLWDOLW\�
ZLWK�WKH�WHPSHUDPHQW�RI�*XDQJ]KRX�>�@�(YHQWXDOO\��IDU�IURP�UHYHUVH�WR�ULYHU�DV�LW�XVHG�WR�EH��
WKH�YLWDOLW\�RI�WKH�ZDWHUIURQW�HQYLURQPHQW�ZLOO�UHGLUHFW�WKH�XUEDQ�OLIH�IDFLQJ�WKH�ULYHU��UHEXLOGLQJ�
WKH� FORVH� UHODWLRQVKLS� EHWZHHQ� ZDWHUIURQW� HQYLURQPHQW� DQG� XUEDQ� OLIH�� ,W� LV� EULJKW� IXWXUH�
SURVSHFW�WR�FRQWULYH�D�EHDXWLIXO�YLVLRQ�RI�KDUPRQLRXV�FR�H[LVWHQFH�EHWZHHQ�SHRSOH�DQG�ULYHU�
WKURXJK� WKH� SKDVHG� UHMXYHQDWLRQ� VWUDWHJ\� RI� HFRORJLFDO� UHVWRUDWLRQ�� H[KXPDWLRQ� DQG� VSDWLDO�
LQWHJUDWLRQ��
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�
Figure 7 Diverse Space to Rebuild Close Relationship Between Waterfront and Urban Life 

 

6. Enlightenment of Constructing Green Infrastructure Based on Ecological 
Restoration of Rivers in Guangzhou  

 
$V� ZH� FDQ� VHH� LQ� UHVWRUDWLRQ� RI� ULYHUV� LQ� *XDQJ]KRX�� WKHUH� LV� QR� GRXEW� WKDW� WKH�
LPSOHPHQWDWLRQ� RI� JUHHQ� LQIUDVWUXFWXUH� LQ� WKH� SURFHVV� RI� UDSLG� XUEDQL]DWLRQ� LV� ERXQG� WR�
HQFRXQWHU�XQLPDJLQDEOH�GLIILFXOWLHV��EXW�LW�DOVR�FRQWDLQV�XQSUHFHGHQWHG�RSSRUWXQLWLHV��,�ZRXOG�
OLNH�WR�FRQFOXGH�WKH�HQOLJKWHQPHQW�RI�FRQVWUXFWLQJ�JUHHQ�LQIUDVWUXFWXUH��
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,Q�XUEDQ�FRQVWUXFWLRQ��ZH�PXVW�VWULFWO\�SURWHFW�H[LVWLQJ�NH\�QDWXUDO�HFRORJLFDO�DUHDV�WKDW�KDYH�
QRW�EHHQ�GHVWUR\HG�WKURXJK�IRUZDUG�ORRNLQJ�SODQQLQJ��1H[W��ZH�PXVW�VHL]H�WKH�RSSRUWXQLW\�RI�
XUEDQ�GHYHORSPHQW�WR�H[SORUH�D�VHULHV�RI�SRWHQWLDO�XUEDQ�VSDFH�FRQVWUXFWLRQ�DQG�UHVWRUDWLRQ�
RI� QDWXUDO� IXQFWLRQV� WKURXJK� FUHDWLYH�PHDQV�>�@� ,Q� SDUWLFXODU�� LW� LV� QHFHVVDU\� WR� FRQVLGHU� WKH�
FRPELQDWLRQ� ZLWK� WKH� XUEDQ� VWDWXV� DQG� DGRSW� PRUH� WDUJHWHG� VWUDWHJLHV� DQG� PHWKRGV� WR�
UHFRQVWUXFW� JUHHQ� LQIUDVWUXFWXUH� IRU� QDWXUDO�� VHPL�QDWXUDO�� SURGXFWLYH� DUHDV�� VXEXUEDQ�
H[SDQVLRQ�DUHDV��ORZ�GHQVLW\�DQG�KLJK�GHQVLW\�XUEDQ�FRUH�DUHDV���
0RUHRYHU�� WKH� XSGDWHG� VSDFH� ZLWK� UHQHZDO� RI� XUEDQ� DUHD� FRXOG� FRQVWLWXWH� JUHHQ�
LQIUDVWUXFWXUH� ZLWK� LQWHUQDO� FRQQHFWLYLW\� DQG� V\VWHPDWLF� QDWXUDO� HFRORJLFDO� IXQFWLRQV�� ZKLFK�
ZRXOG�EH�FRPSDWLEOH�ZLWK�WKH�VSDWLDO�DQG�IXQFWLRQDO�FKDUDFWHULVWLFV�RI�PRGHUQ�FLWLHV��,W�LV�QRW�
PHUHO\�D�QDWXUDO� VSDFH��EXW�DOVR�DQ�HIILFLHQW�HFRORJLFDO� IUDPHZRUN� IRU�HQVXULQJ�VXVWDLQDEOH�
VRFLDO� DQG� HFRQRPLF� GHYHORSPHQW�� DQG� DQ� RSWLPDO� VWUDWHJ\� RI� EDODQFH� EHWZHHQ� WKH� WHQVH�
ODQG�XVH�DQG�WKH�SURWHFWLRQ�RI�QDWXUDO�HFRORJ\��6RPH�VLQJOH�ODQGVFDSH�VWUDWHJLHV�FDQ�HDVLO\�
PDNH�WKH�ODQG�HURGHG�E\�WKH�FRQVWUXFWLRQ�RI�RWKHU�ODQG��,QVWHDG��D�FRPSRXQG�XUEDQ�VWUDWHJ\�
VKRXOG�EH�DGRSWHG�WR�IRFXV�RQ�WKH�YLWDOLW\�DQG�GHYHORSPHQW�SRWHQWLDO�RI� WKH�PXOWL�IXQFWLRQDO�
VSDFH��FOHDUO\�GHILQLQJ�D�PL[HG�SURSRUWLRQ�RI�ODQG�XVHV���
,Q�DGGLWLRQ��WKH�JUHHQ�LQIUDVWUXFWXUH� LQ�WKH�XUEDQ�HQYLURQPHQW�PXVW�EH�SURWHFWHG�E\�DUWLILFLDO�
PHDQV�WR�PDNH�LW�PRUH�HIILFLHQW�>�@�UHGXFH�LWV�H[LVWLQJ�YXOQHUDELOLW\��DQG�UHO\�RQ�WKH�FRQWLQXRXV�
GHYHORSPHQW�RI�DGYDQFHG� WHFKQRORJLHV�DQG�HQJLQHHULQJ� IDFLOLWLHV� WR�HQKDQFH� WKH� IXQFWLRQDO�
HIILFLHQF\�RI�WKH�JUHHQ�LQIUDVWUXFWXUH��
7KH�ODVW�EXW�QRW�WKH�OHDVW��WKH�FRQVWUXFWLRQ�RI�JUHHQ�LQIUDVWUXFWXUH�QHHGV�WR�VROYH�WKH�SUREOHP�
RI�VKRUW�VLJKWHGQHVV��ZKLFK�RQO\�H[LVWV�LQ�WKH�LPPHGLDWH�IXWXUH��ZKLFK�SUHYDLOV�LQ�WKH�SURFHVV�
RI� UDSLG� XUEDQL]DWLRQ�� ,W� IXOO\� UHFRJQL]HV� WKDW� LWV� HFRORJLFDO� UROH� LV� SOD\HG� JUDGXDOO\�� EXW� LWV�
IXQFWLRQDO�HIIHFW�LV�ORQJ�ODVWLQJ�DQG�ORZ�FRVW��,W�ZLOO�EH�D�ORQJ�WHUP�GHYHORSPHQW�VWUDWHJ\�DQG�
ORQJ�WHUP� HFRORJLFDO� PHFKDQLVP� IRU� WKH� ³JUHHQ� PRGHUQ� FLW\´� LQ� WKH� IXWXUH��
�
�
References: �
>�@/LX�:HL��������³6WXG\�RQ�WKH�5HODWLRQVKLS�EHWZHHQ�8UEDQ�&DQDO�V\VWHP�RI�$QFLHQW�
*XDQJ]KRX�DQG�&LW\�'HYHORSPHQW´��6RXWK�&KLQD�8QLYHUVLW\�RI�7HFKQRORJ\�
>�@/L�4LQJ��������³7KH�5HQRYDWLRQ�RI�WKH�/DQGVFDSH�(QYLURQPHQW�LQ�WKH�5LYHUIURQW�RI�
*XDQJ]KRX�&HQWUDO�&LW\��&KLQHVH�/DQGVFDSH�$UFKLWHFWXUH�-RXUQDO��9RO����1R����-XO\���
>�@5HQ�;LX\X�������³$QDO\VLV�RQ�WKH�,PSDFW�WR�&LW\�3XEOLF�/LIH�E\�WKH�&KDQJH�RI�*XDQJ]KRX�
8UEDQ�&UHHN�/DQGVFDSH���7DNH�WKH�FDVH�RI��'RQJKDRFKRQJ��*XDQJGRQJ�/DQGVFDSH�
$UFKLWHFWXUH�-RXUQDO��9RO����1R�����������)HEUXDU\��
>�@+XDQJ�:HL��6KHQ�<X�������³7KH�GHFOLQH�DQG�UHMXYHQDWLRQ�RI�SXEOLF�VSDFH�LQ�*XDQJ]KRX
V�
'RQJ�&KXQJ�<RQJ�'LVWULFW��8UEDQ�$UFKLWHFWXUH�-RXUQDO��9RO����1R�����'HFHPEHU��
>�@*XDQJ]KRX�:DWHU�6\VWHP�&RQVROLGDWLRQ�>(%�2/@��$SULO������
KWWS���ZZZ�JXDQJ]KRX�JRY�FQ�QRGHB����QRGHB�����������������������������VKWPO��
>�@/LX�<XQMXQ�WUDQVODWHG������5LYHU�EDQN�PDQDJHPHQW�FHQWHU�UHYHWPHQW�GHVLJQ��%HLMLQJ��
&KLQD�$UFKLWHFWXUH�DQG�%XLOGLQJ�3UHVV�
>�@+H�0DQPHL��=KX�&KXQ��+H�=KRQJMLDQ�������³$SSOLFDWLRQ�DQG�/DQGVFDSH�(IIHFW�RI�
(FRORJLFDO�)ORDWLQJ�%HG�LQ�WKH�*XDQJ]KRX�$VLDQ�*DPHV�&LW\�5LYHUV��*XDQJGRQJ�/DQGVFDSH�
$UFKLWHFWXUH�-RXUQDO��9RO����1R�������-XQH���
>�@3DQ�-LDQIHL��������³6WXG\�RQ�8UEDQ�:DWHU�6\VWHP�6SDFH�LQ�*XDQJ]KRX��%HLMLQJ�)RUHVWU\�
8QLYHUVLW\�
>�@/L�/LDQJ��������³5HO\LQJ�RQ��JUHHQ�LQIUDVWUXFWXUH��WR�EXLOG�D��JUHHQ�PRGHUQ�FLW\���
/DQGVFDSH�$UFKLWHFWXUH�-RXUQDO��9RO�����1R����-XQH��

1231



Track 5
SOCIAL NETWORKS: 
Citizen Participation, Urban Governance 
and Cultural Transformation

1232



$��/RQJGXRTL�������������Evaluation of PSV of based-scenic villages ��WK�,62&$53�&RQJUHVV�������

�
�

Evaluation of public space vitality of based-scenic villages in 
subtropical climate region㸸A case study of Guanhu Village in 

Shenzhen 
 �
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�
Abstract㸸 

:LWK�WKH�ULVH�RI�VKRUW�WHUP�WRXULVP��PRUH�DQG�PRUH�XUEDQ�UHVLGHQWV�JR�WR�VFHQLF�VSRWV�
DURXQG� WKH� FLW\� IRU� VKRUW�WHUP� KROLGD\V�� ,W� EULQJV� QHZ� YLWDOLW\� DQG� RSSRUWXQLWLHV� WR� YLOODJHV�
DURXQG�WKH�FLW\��DQG�DOVR�EULQJV�VRPH�LVVXHV��7RXULVWV�LQVWHDG�RI�YLOODJHUV�EHFDPH�WKH�PDLQ�
XVHU�RI� VSDFH�� ,W� OHDGV� WR� WKH� IXQFWLRQ�RI� WKH�RULJLQDO� SXEOLF� VSDFH�FRXOG�QRW�PHHW� WKH�QHZ�
GHPDQG�DQ\PRUH��$QG�D�ODUJH�QXPEHU�RI�QHZ�LOOHJDO�EXLOGLQJ�GLVUXSWHG�WRXULVWV
�DFWLYLWLHV� LQ�
WKH�YLOODJH�SXEOLF�VSDFH��7KHVH�WZR�SKHQRPHQD�OHDG�WR�WKH�VHULRXV�SUREOHP�RI�SXEOLF�VSDFH�
YLWDOLW\��$W�SUHVHQW��WKHUH�DUH�PDQ\�VWXGLHV�RQ�WKH�RSWLPL]DWLRQ�VWUDWHJ\�RI�YLOODJH�VSDFH��EXW�
WKHUH� LV� QR� TXDQWLWDWLYH� UHVHDUFK� RQ� WKH� SXEOLF� VSDFH� YLWDOLW\� RI� YLOODJHV�� (VWDEOLVKLQJ� D�
PHWKRG� WR� HYDOXDWH� WKH� SXEOLF� VSDFH� YLWDOLW\� �369�� RI� EDVHG�VFHQLF� YLOODJHV� LQ� VXEWURSLFDO�
UHJLRQ�EDVHG�RQ�WRXULVWV
�SUHIHUHQFHV� LV�WKH�SXUSRVH�RI� WKLV�VWXG\� LV�WR��)LUVW�RI�DOO��$QDO\WLF�
KLHUDUFK\�SURFHVV��$+3��ZDV�XVHG�WR�GHWHUPLQH�WKH� LQIOXHQFH�IDFWRUV�DQG�IDFWRUV�ZHLJKW�RI�
SXEOLF� VSDFH� YLWDOLW\� �369��� EDVLQJ� RQ�ZKLFK� WKH� HYDOXDWLRQ� V\VWHP� RI� 369� LV� HVWDEOLVKHG��
6HFRQGO\�� DQDO\WLF� KLHUDUFK\� SURFHVV� ZDV� DSSOLHG� WR�*XDQKX� 9LOODJH�� D� W\SLFDO� VXEWURSLFDO�
YLOODJH�ZLWK�VHD�YLHZ� LQ�6KHQ]KHQ�7KHQ�� LPSRUWDQW�SHUIRUPDQFH�DQDO\VLV�ZDV�FRQGXFWHG� WR�
GLDJQRVH�WKH�VWUHQJWKV�DQG�ZHDNQHVVHV�RI�369�RI�*XDQKX�9LOODJH��)LQGLQJV�VXJJHVW�WKRVH�
KLJK� VFRUH� IRU� ERWK� LPSRUWDQW� DQG� SHUIRUPDQFH� �� VXFK� DV� 1XPEHU� 	� OD\RXW� RI� HQWUDQFH��
)XQFWLRQ�W\SH�RI�EXLOGLQJ�DQG�'HQVLW\�RI�OHLVXUH�IDFLOLW\��DUH�WRXULVWV¶�NH\�HYDOXDWLRQ�IDFWRUV�RI�
369��7KLV�SDSHU�H[WHQGV�SUHYLRXV�UHVHDUFK�RQ�EDVHG�VFHQLF�YLOODJH��DQG�RIIHUV�LQVLJKWV�LQWR�
WKH� WKHRUHWLFDO� LQYHVWLJDWLRQ� DQG� SUDFWLFDO� GHYHORSPHQW� RI� 369� RI� EDVHG�VFHQLF� YLOODJH� LQ�
VXEWURSLFDO�FOLPDWH�UHJLRQ��

�
Keywords:�Subtropical Climate Region; Based-scenic village; Public space vitality; Analytic
hierarchy process (AHP); Importance-performance analysis (IPA); China 

�
1. Introduction
�

:LWK�WKH�UDSLG�GHYHORSPHQW�RI�XUEDQ�HFRQRP\�DQG�VRFLDO�FKDQJH��XUEDQL]DWLRQ�LQ�&KLQD�
KDV� JURZQ� \HDU�E\�\HDU� DQG� UHDFKHG� DQ� XUEDQL]DWLRQ� UDWH� RI� PRUH� WKDQ� ���� LQ� ������
1RZDGD\V� LQ�&KLQD��PDQ\� UDSLG�JURZWK�FLWLHV�VXIIHU� IURP�YDULRXV�XUEDQ�SUREOHPV��VXFK�DV�
HQYLURQPHQWDO�SROOXWLRQ��VSDFH�H[KDXVWLRQ�DQG�WUDIILF�MDPV��$FFRUGLQJ�WR�WKH�UHVHDUFK�RI�WZR�
SV\FKRWKHUDSLVWV��%X]]HOO�DQG�&KDOTXLVW���������XUEDQ�UHVLGHQWV�QHHG�WR�ILQG�D�SODFH��ZKHUH�
WKH\�FDQ� UHFRQQHFW� WKHPVHOYHV�ZLWK�QDWXUH�DQG�QDWXUDO�F\FOHV�RI�KXPDQ� OLIH�� WR�VORZ�GRZQ�
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WKHLU�OLYHV�DQG�H[SHULHQFH�GLIIHUHQW�FXOWXUH���%DVHG�RQ�WKH�&KLQHVH�UHVLGHQWV¶�LPSURYHPHQW�RI�
WKH�OLYLQJ�VWDQGDUG�DQG�FKDQJHV�RI�FRQVXPSWLRQ�LGHDV��PRUH�DQG�PRUH�SHRSOH�DUH�ZLOOLQJ�WR�
WUDYHO� WR� WKH�VFHQLF�VSRWV�QHDU�WKH�FLW\�RQ�VKRUW�WHUP�KROLGD\V� WR�UHOLHYH�SUHVVXUH�DQG�UHOD[�
WKHPVHOYHV�� %HFDXVH� RI� LWV� ULFK� WRXULVP� UHVRXUFHV� DQG� WKH� SRVLWLRQ� DGYDQWDJH�� WKH� VFHQLF�
VSRWV�DQG�YLOODJHV�QHDU�FLWLHV�KDYH�EHFRPH�WKH�ILUVW�FKRLFH�IRU�XUEDQ�UHVLGHQWV�WR�WUDYHO�LQ�WKH�
VKRUW�WHUP��

�
7KH�FRQFHSW�RI�EDVHG�VFHQLF�YLOODJHV�ZDV�ILUVW�SURSRVHG�LQ�³WKH�DGPLQLVWUDWLYH�PHDVXUHV�

RI� IDPRXV�ZHVW� ODNH�VFHQLF�YLOODJHV� LQ�+DQJ]KRX´�� ,W�GHILQHG� WKH�EDVHG�VFHQLF�YLOODJH�DV�D�
WRXULVW� YLOODJH� ORFDWHG� ZLWKLQ� RU� DURXQG� WKH� VFHQLF� DUHD�� 6XFK� YLOODJHV� KDYH� D� VWURQJ�
GHSHQGHQFH�RQ�VFHQLF�VSRWV�DQG�VKDUH�WRXULVW�VRXUFHV�ZLWK�WKHP��%DVHG�VFHQLF�YLOODJH�DQG�
VFHQLF� VSRWV� FRPSOHPHQW� HDFK� RWKHU� LQ� WHUPV� RI� WRXULVP� UHVRXUFHV� DQG� WRXULVP� SURGXFWV��
7KH� EDVHG�VFHQLF� YLOODJHV� SOD\� DQ� LPSRUWDQW� UROH� LQ� WKH� LPSURYHPHQW� RI� WRXULVP� VHUYLFH�
IXQFWLRQ�DQG�HQYLURQPHQWDO�TXDOLW\�RI�QHDUE\�VFHQLF�VSRWV��,Q�WHUPV�RI�LQGXVWU\��WKHVH�YLOODJHV�
KDYH� H[SDQGHG� WKH� WUDGLWLRQDO� DJULFXOWXUDO� LQGXVWULDO� FKDLQ�� GHYHORSHG� WKHLU� RZQ� WRXULVP�
UHVRXUFHV�� $IIHFWHG� E\� WKH� UDGLDWLRQ� VSLOORYHU� HIIHFW� RI� WKH� VFHQLF� DUHD�� WKH� YLOODJH� KDV�
FRPSOHWHG� WKH� WUDQVIRUPDWLRQ� RI� WRXULVP�� ,Q� WHUPV� RI� VRFLDO� VWUXFWXUH�� DQG� WKH� OLIHVW\OH� RI�
WUDGLWLRQDO� DJULFXOWXUDO� DFWLYLWLHV� KDV� EHHQ� GLVLQWHJUDWHG�� 7KH� SRSXODWLRQ� FRPSRVLWLRQ� RI�
YLOODJHV�LV�EHFRPLQJ�PRUH�DQG�PRUH�FRPSOH[��DQG�LW� LV� LQ�WKH�VWDWH�RI�PL[HG�ORFDO�YLOODJHUV��
RWKHU�LQYHVWRUV�DQG� WRXULVWV��)URP� WKH�SHUVSHFWLYH�RI�PDQDJHPHQW�PRGHO��PRVW�YLOODJHV�VWLOO�
UHWDLQ� WKH� HFRQRPLF� PRGHO� RI� FROOHFWLYH� RZQHUVKLS�� /DQG� RZQHUVKLS� DQG� DGPLQLVWUDWLYH�
PDQDJHPHQW�PDLQO\� UHO\�RQ� WKH�YLOODJH�FROOHFWLYH�DQG� LW�DOVR� UHVWULFWHG�E\� WKH�PDQDJHPHQW�
PHFKDQLVP� RI� VFHQLF� VSRWV�� )URP� WKH� SHUVSHFWLYH� RI� VSDWLDO� FKDUDFWHULVWLFV�� WKHVH� YLOODJHV�
RIWHQ� UHWDLQ� WKH� RULJLQDO� YLOODJH� WH[WXUH� DQG� ORFDO� WUDGLWLRQDO� ODQGVFDSH� FKDUDFWHULVWLFV�� 7KH�
DJULFXOWXUDO�IXQFWLRQ�RI�WKH�RULJLQDO�VSDFH�KDV�WUDQVIRUP�LQWR�IXQFWLRQ�RI�WRXULVP�VHUYLFH��7KH�
RULJLQDO�SXEOLF�VSDFH�LQ�WKH�YLOODJH�GLHG�RXW��ZKLOH�WKH�QHZ�SXEOLF�VSDFH�DSSHDUHG���

�
:LWK� WKH� FRQWLQXRXV� GHYHORSPHQW� RI� WKH� EDVHG�VFHQLF� YLOODJH��PRUH� DQG�PRUH� VWXGLHV�

KDYH�EHHQ�SXW�IRUZDUG��0RVW�UHVHDUFKHV�WHQG�WR�SXW�IRUZDUG�VSHFLILF�GHYHORSPHQW�VWUDWHJLHV��
DQG� LJQRUH� WKH� VSDFH� SUREOHPV�ZKLFK� DULVHV� LQ� WKH� SURFHVV� RI� WUDGLWLRQDO� YLOODJH� WXUQV� LQWR�
EDVHG�VFHQLF� YLOODJH�� ,W� DOVR� LJQRUHV� WKH� VSHFLDO� FKDUDFWHULVWLFV� RI� EDVHG�VFHQLF� YLOODJH� LQ�
GLIIHUHQW� UHJLRQV� DQG� FOLPDWH� FRQGLWLRQV�� 7KH� RSWLPL]DWLRQ�VWUDWHJ\� RI� EDVHG�VFHQLF� YLOODJH�
ODFNV� VWURQJ� WKHRUHWLFDO� VXSSRUW�� 7KHUHIRUH�� LW� LV� QHFHVVDU\� WR� HVWDEOLVK� D� IHDVLEOH�
TXDQWLILFDWLRQ�PHWKRG�ZKLFK�FDQ�EH�XVHG�DV�D�PHDVXUHPHQW�VWDQGDUG� IRU� WKH�SXEOLF�VSDFH�
YLWDOLW\� RI� EDVHG�VFHQLF� YLOODJH�� 7KLV� VWXG\� VHOHFWHG� D� EDVHG�VFHQLF� YLOODJH� LQ� VXEWURSLFDO�
FOLPDWH� UHJLRQ� DV� WKH� UHVHDUFK� REMHFW�� IXOO\� WDNLQJ� LQWR� DFFRXQW� WKH� GHPDQG� DQG� WKH�
FRPIRUWDEOH�H[SHULHQFH�RI�WRXULVWV�LQ�WKH�UHJLRQ��7KH�DFWLYLWLHV�RI�WKH�WRXULVWV�LV�WKH�VRXUFH�RI�
SXEOLF�VSDFH�YLWDOLW\��

�
$FFRUGLQJ�WR�WKH�SUHYLRXV�UHOHYDQW�VWXGLHV��WKLV�VWXG\�HVWDEOLVK�WKH�HYDOXDWLRQ�V\VWHP�RI�

WKH� 369� RI� EDVHG�VFHQLF� YLOODJH�� 7KLV� HYDOXDWLRQ� V\VWHP� LV� EDVHG� RQ� WKH� LQWHJUDWLRQ� RI�
$QDO\WLF� +LHUDUFK\� 3URFHVV� �$+3�� DQG� ,PSRUWDQFH�3HUIRUPDQFH� $QDO\VLV� �,3$��$+3�
LGHQWLILHV� OD\HUV� RI� HYDOXDWLRQ� FULWHULD� UHODWHG� WR� DWWULEXWHV� RI� 369�� ZKHUHDV� ,3$� IXUWKHU�
PHDVXUHV� WKH� JDS� EHWZHHQ� LPSRUWDQFH� FRQVLGHUDWLRQ� DQG� SHUIRUPDQFH�DVSHFW� WKDW� LQ� WXUQ�
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DIIHFWV� WKH�YLWDOLW\� OHYHO�RI�SXEOLF�VSDFH��3UHFLVHO\�� WKLV�VWXG\�KDV� WZR�IROG�REMHFWLYHV�� ���� WR�
LQYHVWLJDWH� DQG� TXDQWLI\� 369� RI� EDVHG�VFHQLF� YLOODJH�� DQG� ���� WR� DGYDQFH� WKH� WKHRUHWLFDO�
IUDPHZRUN� RI� 369� UHVHDUFK� LQ� WKH� FRQWH[W� RI� WKH� GHYHORSPHQW� RI� VXEXUEDQ� WRXULVP� LQ�
VXEWURSLFDO�DUHDV��7KURXJK�WKH�LQFOXVLRQ�RI�DQ�HPSLULFDO�VWXG\�LQ�WKH�FDVH�RI�*XDQKX�9LOODJH�
LQ�6KHQ]KHQ��WKH�ILQGLQJV�ZLOO�JLYH�XVHIXO�LPSOLFDWLRQV�IRU�WKH�LPSURYHPHQW�DQG�UHFRQVWUXFWLRQ�
RI� 369� ZKHQ� WKH� WRXULVP� DXWKRULWLHV� SODQ� WR� WUDQVIRUP� WKH� WUDGLWLRQDO� YLOODJHV� LQWR� WRXULVP�
GHVWLQDWLRQV��

�
7KLV� UHVHDUFK�FDQ�VKHG� OLJKWV�RQ� WKH� WKHRUHWLFDO� LQYHVWLJDWLRQ�RI�369�RQ� WKH�ZKROH�E\�

LQWURGXFLQJ� D� TXDQWLWDWLYH� HYDOXDWLRQ� V\VWHP� RI� SXEOLF� VSDFH� DWWULEXWHV�� 7KLV� VWXG\� FDQ�
DQDO\]H� DQG� XWLOL]H� WKH� DGYDQWDJHV� DQG� GLVDGYDQWDJHV� RI� WKH� GHYHORSPHQW� RI� WKH� EDVHG�
VFHQLF� YLOODJHV�� *XDQKX� 9LOODJH� LV� D� IXOO\�HVWDEOLVKHG� EDVHG�VFHQLF� YLOODJH� ZKHUH� WRXULVWV�
KDYH�EHFRPH�LWV�SULPDU\�SODFH�FRQVXPHUV��7KH�RULJLQDO�YLOODJHUV�KDYH�PRYHG�DZD\�IURP�WKH�
YLOODJH�� DQG� WRXULVWV� KDYH� EHFRPH� WKH� PDLQ� DFWLYLW\� JURXSV� KHUH�� 7KHUHIRUH�� WKLV� VWXG\�
IRFXVHV�RQ�WRXULVWV�DQG�GRHV�QRW�GLVFXVV�WKH�RULJLQDO�YLOODJHUV��

�
2. Literature Review
2.1 Study on adaptation in subtropical Region

�
0RVW� VWXGLHV� RQ� SXEOLF� VSDFH� SODQQLQJ� LQ� VXEWURSLFDO� DUHDV� IRFXV� RQ� SHRSOH
V�

FRPIRUWDEOH�VHQVDWLRQ��7KH�VSDFH�XVHUV� LQ�VXEWURSLFDO�DUHDV�PDLQO\�IHHO� WKHUPDO�FRPIRUW� LQ�
SXEOLF� VSDFH�� 7KH� WHPSHUDWXUH� RI� SXEOLF� VSDFH� ZLOO� DIIHFW� WKH� EHKDYLRU� DQG� SV\FKRORJLFDO�
IHHOLQJV� RI� VSDFH�XVHUV�� ,Q� KRW� VHDVRQV�� SHRSOH� XVXDOO\� KDYH�D� VWURQJ�SUHIHUHQFH� IRU� FRRO�
WHPSHUDWXUH�DQG�ZHDN�VXQVKLQH��6HHNLQJ�VKDGH�RI�WUHHV�LV�WKH�ILUVW�FKRLFH�IRU�XVHUV�WR�DGMXVW�
WKHLU�EHKDYLRU炷/LQ�7�3炻����炸��6WXGLHV�KDYH�VKRZQ�WKDW�LQ�KRW�HQYLURQPHQWV��WKH�VKDGRZ�
SURYLGHG� E\� WUHHV� FDQ� HIIHFWLYHO\� UHGXFH� WKH� VXUIDFH� WHPSHUDWXUH� RI� WKH� VKDGHG� DUHD��
7KHUHIRUH��WKH�HIIHFWLYH�DSSOLFDWLRQ�RI�JUHHQ�SODQWV�FDQ�LPSURYH�SHRSOH
V�VSDFH�H[SHULHQFH�LQ�
VXEWURSLFDO�DUHDV炷6KDVKXD�%DU�HW�DO�炻����烊'UDNH�0�	�*XDUDOGD�0�����炸��:KLOH�WUHHV�
FDQ�SURYLGH� VKDGH�DQG� UHGXFH�VKRUW�ZDYH� UDGLDWLRQ��+RZHYHU�� WRR�PDQ\� WUHHV� FDQ� UHGXFH�
ZLQG� VSHHGV�� ZKLFK� LV� DQRWKHU� LPSRUWDQW� IDFWRU� IRU� SHRSOH
V� FRPIRUW� LQ� VXEWURSLFDO� SXEOLF�
VSDFH炷<RVKLGD� HW� DO��� ������*URPNH�HW� DO��� ����炸�� 7UHH� VKDGH�DQG�ZLQG� VSHHG�DUH� WZR�
LPSRUWDQW� LQGH[HV� IRU� SUHOLPLQDU\� HYDOXDWLRQ� RI� VSDFH� WKHUPDO� FRPIRUW�� ,W� LV� EHVW� WR� KDYH�
VKDGH� DQG� JRRG� YHQWLODWLRQ�� 7KHUHIRUH�� WKHUH� LV� D� WUDGH�RII� EHWZHHQ� SODQQLQJ�PHDVXUHV� WR�
UHGXFH� VRODU� UDGLDWLRQ� DQG� LPSURYH� ZLQG� VSHHG炷+VLHK� &� 0� HW� DO�� ����炸�� ,Q� DGGLWLRQ� WR�
HQYLURQPHQWDO� IDFWRUV�� WKH� IHHOLQJV� RI� VSDFH� XVHUV� DUH� UHODWHG� WR� WKH� QDWXUDO� QDWXUH� RI� WKH�
HQYLURQPHQW��WKH�SV\FKRORJLFDO�H[SHFWDWLRQ�RI�XVHUV�DQG�WKH�SXUSRVH�RI�EHKDYLRU��3HRSOH�DUH�
XVXDOO\�PRUH�WROHUDQW�RI�PRUH�QDWXUDO�HQYLURQPHQWV��,Q�GLIIHUHQW�VHDVRQV�DQG�VSDFH��SHRSOH
V�
H[SHFW�DQG�FRPIRUWDEOH�VHQVDWLRQ�DUH�GLIIHUHQW��6WXGLHV�KDYH�VKRZQ�WKDW�SHRSOH�ZLWK�VSHFLILF�
WUDYHO� JRDOV� DUH� PRUH� WROHUDQW� RI� SXEOLF� VSDFH� DQG� EHWWHU� DGDSWHG� WR� WKH� HQYLURQPHQW
炷1LNRORSRXORX�0��6WHHPHUV�.������炸��

�
�

�
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2.2 Based-scenic village 
�

7KH�EDVHG�VFHQLF�YLOODJH�LV�D�WRXULVW�YLOODJH�ZKLFK�LV�GHYHORSHG�E\�WKH�WRXULVW�VRXUFH�RI�

WKH�VFHQLF�VSRW�DQG�WKH�XQLTXH�WRXULVW�UHVRXUFHV�LQ�WKH�FRXQWU\VLGH��7KLV�NLQG�RI�YLOODJHV�KDYH�

VWURQJ�GHSHQGHQFH�RQ�VFHQLF�VSRWV��DQG�VKDUH�ZLWK�WRXULVWV�LQ�VFHQLF�VSRWV��FRPSOHPHQWDU\�

UHVRXUFHV�DQG�SURGXFWV��ZKLFK�KDV�DQ�LPSRUWDQW�LPSDFW�RQ�WKH�LPSURYHPHQW�RI�VFHQLF�

IXQFWLRQ�DQG�HQYLURQPHQWDO�TXDOLW\�+X���������)URP�WKH�SHUVSHFWLYH�RI�VRFLDO�FKDUDFWHULVWLFV��

YLOODJH�VW\OH�FKDUDFWHULVWLFV�DQG�LQGXVWULDO�PRGH��WKH�GXDO�DWWULEXWHV�RI�ODQGVFDSH�LQ�WKH�YLOODJH�

ZLWK�WKH��VFHQLF�VSRW��DQG��YLOODJH���LV�ORFDWHG�LQ�WKH�VFHQLF�DUHD�ZLWKLQ�WKH�WRXULVP�LV�WKH�

PDLQ�LQGXVWU\�LQ�WKH�YLOODJH��ZKLOH�UHWDLQLQJ�WKH�UXUDO�VW\OH��FROOHFWLYH�RZQHUVKLS�HFRQRP\�DQG�

ODQG�RZQHUVKLS��EXW�WKH�YLOODJHUV�WR�IDUPLQJ�WKH�ZD\�RI�OLIH�KDV�FROODSVHG��=KRX��������+RX��

�������&RPSDUHG�ZLWK�WKH�JHQHUDO�UXUDO�VHWWOHPHQWV��WKH�FKDUDFWHULVWLFV�RI�VFHQLF�YLOODJH�DUH�

QRW�RQO\�ORFDWHG�LQVLGH�WKH�VFHQLF�DUHD��EXW�DOVR�KDYH�WKH�FKDUDFWHULVWLFV��WKH�XVH�RI�WKHLU�RZQ�

QDWXUDO�FXOWXUDO�UHVRXUFHV�WR�GHYHORS�WRXULVP�LQGXVWU\��WKH�YLOODJH�ODQG�UHVRXUFHV�DUH�

JHQHUDOO\�VFDUFH��WKH�UDSLG�SRSXODWLRQ�IORZ�RI�YLOODJHV��=KDQJ���������8VLQJ�WKH�PHWKRG�RI�

PXOWLSOH�UHJUHVVLRQ�DQDO\VLV��VWDUWLQJ�IURP�WKH�FKDUDFWHULVWLFV�RI�WKH�GHYHORSPHQW�RI�VFHQLF�

DUHDV�DQG�YLOODJHV��LW�SURSRVHG�DQ�LQWHUQDO�IRUFH�VFHQLF�EDVHG�WRXULVP�YLOODJH�DQG�WKH�FHQWHU�

YLHZ�RI�FRXSOLQJ�GHYHORSPHQW�LQ�GLIIHUHQFH�SRWHQWLDO��FDWDO\WLF�SRWHQWLDO��PDQDJHPHQW�

SRWHQWLDO�DQG�PRUH�VWDEOH�SRWHQWLDO��DQG�RQ�WKLV�EDVLV��LQ�GHSWK�WR�H[SORUH�ZD\V�WR�YLHZ�WKH�

GHYHORSPHQW�RI�FRXSOHG�9LOODJH��<DQJ��HWF���������

�

2.3 PSV of based-scenic village 
�

8UEDQ� YLWDOLW\� LV� FRPSRVHG� RI� HFRQRPLF�� VRFLDO� DQG� FXOWXUDO� YLWDOLW\� �-LDQJ�� ������� 7KH�
YLWDOLW\�RI�XUEDQ�SXEOLF�VSDFH�LV�WKH�DELOLW\�RI�DOO�NLQGV�RI�ODQGVFDSHV�WR�DWWUDFW��GLYHUVLIRUP�DQG�
FRQWLQXH�WR�FDUU\�RQ�DFWLYLWLHV�IRU�D�ORQJ�WLPH��=KDQJ�	�;LDR���������7KHUH�DUH�PDQ\�DVSHFWV�
RI�HYDOXDWLRQ�RI�YLWDOLW\��ZKLFK�DUH�UHIOHFWHG� LQ�XUEDQ�RSHQ�VSDFH��<DR��������:DQJ���������
FDPSXV� SXEOLF� VSDFH� �=KHQJ�� HWF�� ������� QHLJKERUKRRG� YLWDOLW\� �'RQJ�� ������ =KX�� �������
VWUHHW� YLWDOLW\� �-LDQJ�� ������*RX�� ������� DQG� OHVV� HYDOXDWLRQ� RI� YLOODJH�SXEOLF� VSDFH� YLWDOLW\��
6RPH� VFKRODUV� DSSUDLVH� WKH� YLOODJH� SXEOLF� VSDFH� EDVHG� RQ� WKH� VDWLVIDFWLRQ� RI� IDUPHUV� �/L��
������:DQJ�	�=KDQJ���������6RPH�VFKRODUV�HYDOXDWH�SXEOLF�VSDFH�IURP�WKH�SHUVSHFWLYH�RI�
WRXULVW�VDWLVIDFWLRQ��=KDR��������&KL���������+RZHYHU��WKH�HYDOXDWLRQ�RI�WKH�YLWDOLW\�RI�EDVHG�
VFHQLF�YLOODJHV�LV�OHVV��
�
&RQVLGHULQJ� WKH� DERYH�SUHYLRXV�PHWKRGRORJLFDO� LGHDV� RI� 369� DVVHVVPHQW� LQ� GLIIHUHQW�

SDUWV�RI�&KLQD��WKLV�SDSHU�ILUVWO\�XVHV�$+3�DV�WKH�IXQGDPHQWDO�DQG�PXOWL�DWWULEXWHG�DSSURDFK�
WR� IUDPH�DQG�PHDVXUH� WKH� LQ�*XDQKX�9LOODJH¶V�369� IURP�D� WRXULVWLF� SHUVSHFWLYH�� DQG� WKHQ�
DSSOLHV�,3$�WR�GLDJQRVH�WKH�VWUHQJWKV�DQG�ZHDNQHVVHV�RI�WKH�369�EDVHG�RQ�WKH�UDWLQJV�DQG�
ZHLJKWLQJV�RI�HDFK�DWWULEXWH�RQ�VLWH��$+3�ZDV�LQWURGXFHG�E\�6DDW\��������DV�DQ�DSSURDFK�WR�
DOORFDWH�WKH�UHODWLYH�LPSRUWDQFH�RI�HYDOXDWLRQ�LWHPV�EDVHG�RQ�ZHLJKWV�RI�FULWHULD��+VX�	�7VDL��
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������� ,3$� ZDV� LQWURGXFHG� E\� 0DUWLOOD� DQG� -DPHV� �������� ZKR� LQLWLDWHG� WKLV� PHWKRG� LQ�
PDUNHWLQJ� DQDO\VLV� DQG� SODQQLQJ�� 7KH\� VXJJHVWHG� WZR� GLPHQVLRQV�� LPSRUWDQFH� DQG�
SHUIRUPDQFH��WR�SULRULWL]H�WKH�DFWLRQV�RU�LPSURYHPHQWV�WR�EH�FRQVLGHUHG�E\�GHFLVLRQ�PDNHUV�
LQ�YDULRXV�ILHOGV�RI�VHUYLFH�TXDOLW\�DQG�FXVWRPHU�PDQDJHPHQW��'XNH�	�3HUVLD��������$UERUH�
	�%XVDFFD���������7KLV�PHWKRG�KDV�EHHQ�ZLGHO\�DGRSWHG�LQ�UHVHDUFK�DUHDV�VXFK�DV�DLUSRUW�
DQG�DLUOLQH�VHUYLFHV� �0LNXOLü�	�3UHEHåDF��������� WRXULVP�SROLF\�DQG�GHYHORSPHQW� �(YDQV�	�
&KRQ��������&RJKODQ��������/L��������/DL�	�+LWFKFRFN��������6HYHU���������KRWHO�RSHUDWLRQ�
�&KX� 	� 7DW�� ������ 3DQ�� ������� DQG� VR� IRUWK�� 2QH� UHVHDUFK� PHWKRGRORJLFDO� JDS� LQ� WKH�
SUHYLRXV� VWXGLHV�ZDV� WKH� GHDUWK� RI� WRXULVW� SHUVSHFWLYH� LQ� WKH� WRXULVW� UHVRXUFH� DVVHVVPHQW��
0RVW� RI� WKH� DVVHVVPHQW� H[HUFLVHV� ZHUH� FRQGXFWHG� E\� SDQHOV� RI� H[SHUWV� DQG� WKLV� VWXG\�
WKHUHIRUH�PDNHV�DQ�DWWHPSW�WR�FRQVLGHU�WRXULVWV¶�VDWLVIDFWLRQ�ZLWK�WKH�369�UHVRXUFHV�DV�WKH�
NH\�FRPSRQHQW�RI�WKH�HYDOXDWLRQ�V\VWHP��
�
)ROORZLQJ�WKH�LGHD�RI�FRPELQLQJ�,3$�ZLWK�RWKHU�XVHIXO�DQDO\WLFDO� WRROV��/DL�	�+LWFKFRFN��

������ 6HYHU�� ������� WKLV� UHVHDUFK� LQYHVWLJDWHV� WRXULVWV¶� SHUFHSWLRQV� RI� WKH� OHYHOV� RI�
³LPSRUWDQFH´� DQG� ³SHUIRUPDQFH´� RI� WKH� $+3�IUDPHG� 369� DWWULEXWHV�� DQG� IXUWKHU� GLDJQRVHV�
WKH�VWUHQJWKV�DQG�SUREOHPV�RI�369�LQ�*XDQKX�9LOODJH���

�
3. Methodology 
3.1 Identifying evaluation items of PSV 
�

%DVHG� RQ� WKH� H[LVWLQJ� HYDOXDWLRQ� V\VWHP� RI� SXEOLF� VSDFH� YLWDOLW\�� WKLV� SDSHU� ILQGV� WKDW�
PDQ\� VFKRODUV� GLVFXVVLQJ� WKH� 369� IURP� WZR� DVSHFWV�� UHSUHVHQWDWLRQDO� HOHPHQWV� DQG�
FRQVWLWXWLYH� HOHPHQWV��7KH\� EHOLHYH� WKDW� WKH� EHKDYLRU� DQG�DFWLYLWLHV� RI� VSDFH�XVHUV�� DV� WKH�
9LVXDO� UHSUHVHQWDWLRQ� SOD\LQJ� D� VLPLODU� LPSRUWDQW� UROH� RQ� WKH� HYDOXDWLRQ� RI� 369� OLNH� WKH�
IDFWRUV� RI� PDWHULDO� HQYLURQPHQW�� 7KH� HQYLURQPHQWDO� IDFWRUV� RI� SXEOLF� VSDFH� DUH� XVXDOO\�
GLYLGHG�LQWR�PDFURVFRSLF��PHVRVFRSLF�DQG�PLFURVFRSLF�DVSHFWV��FRUUHVSRQGLQJ�WR�WKH�WUDIILF�
DFFHVVLELOLW\�� WKH� LQWHUIDFH� IHDWXUHV�� DQG� WKH� LQWHUQDO� HQYLURQPHQW� RI� WKH� SXEOLF� VSDFH��
%HVLGHV�� VHUYLFH� IDFLOLWLHV� DQG�PDLQWHQDQFH� PDQDJHPHQW� IDFWRUV� LQ� SXEOLF� VSDFH� DUH� DOVR�
LPSRUWDQW� SULPDU\� LQGLFDWRUV� RI� 369�� 6XPPDU\�� WKLV� SDSHU� GLYLGHV� WKH� HYDOXDWLRQ� LQGH[� RI�
369� LQWR� �� SULPDU\� LQGLFDWRUV�� XVHUV�� DFWLYLWLHV�� WUDIILF� DFFHVVLELOLW\�� VXUIDFH�� LQWHUQDO�
HQYLURQPHQW�� VHUYLFH� IDFLOLWLHV�DQG�PDLQWHQDQFH�PDQDJHPHQW��$FFRUGLQJ� WR� WKH�H[LVWLQJ����
SDSHU�UHVHDUFKLQJ�RQ�HYDOXDWLRQ�RI�369��ZH�IRXQG����IUHTXHQF\�VHFRQGDU\�LQGH[��7KH�8VHU�
KDV���VHFRQGDU\�LQGH[��$FWLYLW\�KDV����7UDIILF�DFFHVVLELOLW\�KDV���LQGH[��VXUIDFH�KDV����LQWHUQDO�
HQYLURQPHQW� KDV� ���� VHUYLFH� IDFLOLWLHV� KDV� ��� DQG�PDQDJHPHQW�PDLQWHQDQFH� KDV� �� LQGH[��
7KHVH� LQGH[� KDYH� WKH� SDUWLFXODULW\� RI� WKHLU� UHVHDUFK�� DQG� WKH� GLIIHUHQW� TXDQWLWDWLYH� DQG�
TXDOLWDWLYH�PHWKRGV�RI�369�OHDG�WR�WKH�VDPH�LQGLFDWRUV�KDV�WKH�GLIIHUHQW�GHILQLWLRQ��%HVLGHV��
WKLV� UHVHDUFK� KDYH� WR� FRQVLGHU� WKH� SDUWLFXODULW\� RI� WKH� 369� RI� EDVHG�VFHQLF� YLOODJHV� LQ�
VXEWURSLFDO�FOLPDWH�UHJLRQ��6R�LW�LV�QHFHVVDU\�WR�VFUHHQLQJ�WKH�LQGH[���

�
7KH�369�RI�EDVHG�VFHQLF�YLOODJH�LV�GLIIHUHQW�IURP�WKH�JHQHUDO�XUEDQ�SXEOLF�VSDFH��,W�KDV�

WKH� W\SLFDO� FKDUDFWHULVWLF� RI� SXEOLF� VSDFH� YLOODJH�� DQG� GLIIHUHQW� IURP� WUDGLWLRQDO� YLOODJHV���
$IIHFWHG� E\� WRXULVP� GHYHORSPHQW�� WKH� IRUP�� IXQFWLRQ�� DFWLYLWLHV� DQG� XVHUV� RI� YLOODJH� SXEOLF�
VSDFH� KDYH� DOO� FKDQJHG�� )URP� WKH� SHUVSHFWLYH� RI� WRXULVP� GHYHORSPHQW�� WKH� EDVHG�VFHQLF�
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YLOODJH� DIIHFWHG� E\� WKH� DURXQG� VFHQLF� DUHDV�� DQG� WKH� OLIH� VW\OH� RI� DJULFXOWXUH� KDV� FKDQJHG��
2ULJLQDO�YLOODJHUV�KDG�PRYHG�DZD\��DQG�WRXULVWV�OLYLQJ�LQ�QHDUE\�FLWLHV�FURZHG�LQWR�WKH�YLOODJH�
WKURXJK�H[WHUQDO�WUDQVSRUWDWLRQ��7KHUHIRUH��WKH�DFFHVVLELOLW\�RI�VSDFH�DQG�H[WHUQDO�WUDIILF��WKH�
GHJUHH�RI�FORVH�FRQQHFWLRQ�ZLWK�VFHQLF�VSRWV�DQG� WKH�YDULHW\�RI� WRXULVP�DFWLYLWLHV�DYDLODEOH�
EHFRPH�WKH�NH\�WR�DWWUDFW�WRXULVWV��7KHVH�ZLOO�DIIHFW�WKH�QXPEHU�DQG�ODVW�WLPH�RI�WRXULVWV�LQ�WKH�
SXEOLF�VSDFH��ZKLFK�LV�DQ�LPSRUWDQW�LQGLFDWRU�RI�WKH�YLWDOLW\�RI�WKH�SXEOLF�VSDFH��,Q�DGGLWLRQ��WKH�
QHHGV�RI� WRXULVWV� LQ� WKH�YLOODJH�SXEOLF�VSDFH�DUH�GLIIHUHQW� IURP� WKRVH�RI�YLOODJHUV��ZKR�KDYH�
WKUHH� QHHGV�� IRRG�� VKHOWHU� DQG� WUDYHO�� 7KHQ�� WKH� FRUUHVSRQGLQJ� LQGLFDWRUV� VXFK� DV� WRXULVP�
VHUYLFH�IDFLOLWLHV�DQG�IXQFWLRQDO�W\SHV�DOVR�QHHG�WR�EH�LQFOXGHG�LQ�WKH�VHW�RI�LQGLFDWRUV��)URP�
WKH�SHUVSHFWLYH�RI�WRXULVWV
�VKRUW�WHUP�UHVLGHQFH��LQ�RUGHU�WR�EHWWHU�PHHW�WRXULVWV
�GHPDQG�LQ�
SXEOLF�VSDFH�IRU� OLYLQJ�LQ�� LW� LV�QHFHVVDU\�WR�WDNH�LQWR�DFFRXQW�WKH�HYDOXDWLRQ�LQGLFDWRUV�VXFK�
DV� WRXULVWV
�QLJKW�DFWLYLWLHV�DQG� OHLVXUH�DFWLYLWLHV�� VXFK�DV�SXEOLF� LQIUDVWUXFWXUH��QLJKW� OLJKWLQJ�
DQG� WUDQVSRUWDWLRQ� IDFLOLWLHV� ZLWKLQ� YLOODJHV�� %HVLGHV�� WKH� QLJKW� DFWLYLW\� IDFLOLWLHV� DOVR� FDQ�
LPSURYH�WKH�369�DW�QLJKW��)URP�WKH�SHUVSHFWLYH�RI�WKH�ORFDWLRQ�DQG�UHJLRQDO�FKDUDFWHULVWLFV�RI�
WKH� FOLPDWH� ]RQH�� WKH� EDVHG�VFHQLF� YLOODJH� DIIHFWHG� E\� WKH� QHDUE\� VFHQLF� VSRWV� DQG� WKH�
FOLPDWH� UHJLRQ�� IRUPHG�VSHFLDO� UHJLRQDO� FKDUDFWHULVWLF��7KLV�SDSHU� FKRRVH� WKH�EDVHG�VFHQLF�
YLOODJH�DURXQG�VHDVLGH�DV�WKH�H[DPSOH��7KH�FRDVWDO�UHVRXUFHV��WKH�KRPH�VWD\�IDFLOLW\�FXOWXUH�
DQG� FRDVWDO� DFWLYLWLHV� DUH� DOVR� WKH� NH\� SRLQWV� WR� EH� HYDOXDWHG�� %HVLGHV�� LQ� WKH� VXEWURSLFDO�
FOLPDWH� UHJLRQ�� LW� LV�XVXDOO\�KRW�DQG� UDLQ\� LQ�VXPPHU�DQG�PLOG�DQG� UDLQ\� LQ�ZLQWHU��7RXULVWV�
XVXDOO\�KDYH�KLJKHU�UHTXLUHPHQWV�RQ�VKDGLQJ�IDFLOLWLHV�DQG�YHQWLODWLRQ�LQ�SXEOLF�VSDFH�

�
,Q�FRQFOXVLRQ����� LQGLFDWRUV�ZHUH�VHOHFWHG� WR� IRUP�WKH� ILQDO�VHW�RI�HYDOXDWLRQ� LQGLFDWRUV�

�7DEOH�����

�
Criterion layer(6) Sub-criterion layer(34) 

8VHU��%�� 

1XPEHU�RI�XVHU��&���

7\SH�RI�XVHU���&���

'HQVLW\�RI�XVHU���&�� 

'XUDWLRQ�RQ�VLWH��&�� 

$FWLYLW\��%���
7\SH�RI�DFWLYLW\���&�� 

)UHTXHQF\�RI�DFWLYLW\����&�� 

7UDIILF�DFFHVVLELOLW\��%���

'LVWDQFH�EHWZHHQ�SXEOLF�VSDFH�DQG�EHDFK�&���

'LVWDQFH�EHWZHHQ�SXEOLF�VSDFH�DQG�SDUNLQJ�&�� 

1XPEHU�	�OD\RXW�RI�HQWUDQFH�&���

1XPEHU�RI�SXEOLF�WUDQVSRUW�VWDWLRQ��&����

6XUIDFH��%���

)XQFWLRQ�W\SH�RI�EXLOGLQJ���&����

'HQVLW\�RI�VKRSSLQJ����&����

3URSRUWLRQ�RI�DVVHVVDEOH�EXLOGLQJ�&����

'HJUHH�RI�VSDFH�HQFORVXUH�&����

&KDUDFWHULVWLF�RI�EXLOGLQJ�VXUIDFH�&����

(OHYDWLRQ�RI�ERXQGDU\�&����
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,QWHUQDO�HQYLURQPHQW��%���

�

,QWHUQDO�HQYLURQPHQW��%���

�

6L]H�RI�VSDFH�&����

'HSWK�ZLGWK�UDWLR�RI�VSDFH�VHFWLRQ�&����

6DIH�RI�WUDIILF�&����

6XUIDFH�URXJKQHVV��&����

2FFXSDWLRQ�UDWH�RI�SDYHPHQW�E\�YHKLFOH���&����

6XQVKDGH�UDWLR���&����

*UHHQ�UDWLR��&����

:LQG�VSHHG���&����

&KDUDFWHU�RI�ODQGVFDSH��HOHPHQW���&����

6HUYLFH�IDFLOLW\��%���

'HQVLW\�RI�OHLVXUH�IDFLOLW\�&����

6LJQ�RI�URDG�&����

'HQVLW\�RI�OLJKW�IDFLOLW\�&����

'HQVLW\�RI�GXVWELQ��&����

1XPEHU�RI�SXEOLF�WRLOHW���&����

'HQVLW\�RI�REVWDFOH�IUHH�IDFLOLW\��&����

'HQVLW\�RI�DFWLYLW\�IDFLOLW\��&����

0DQDJHPHQW�	�PDLQWHQDQFH��%���
)UHTXHQF\�RI�FOHDQLQJ���&����

0DLQWHQDQFH�RI�IDFLOLW\��&����

Table 1: Framework of the system for evaluating tourist satisfaction with PSV 

�
3.2 Study site 
�

7KH� VHFRQG� VWDJH� LV� WKH� DQDO\VLV� RI� WKH� VWXG\� VLWH�� *XDQKX� 9LOODJH�� E\� REVHUYDWLRQ��
*XDQKX� 9LOODJH� LV� D� WLQ\� FRDVWDO� YLOODJH� FRYHULQJ� D� ODQG� DUHD� RI� ��� KHFWDUHV� ORFDWHG� RQ�
'DSHQJ�SHQLQVXOD�LQ�6KHQ]KHQ��)LJXUH�����*XDQKX�9LOODJH�LV�ORFDWHG�LQ�'DSHQJ�SHQLQVXOD�RI�
VKHQ]KHQ� FLW\�� EHORQJLQJ� WR� .XLFKRQJ� VWUHHW� RI� 'DSHQJ� QHZ� GLVWULFW�� *XDQKX� 9LOODJH� LV�
ORFDWHG�RQ�WKH�QRUWK�VLGH�RI�*XDQKXFKRQJ�EHDFK��ZHVW�VLGH�RI�:DQJ\XOLQJ�SDUN��HDVW�VLGH�RI�
'RQJMLDQJ�&ROXPQ�0HPRULDO�SDUN��$ORQJ�WKH�PDLQ�URDGV�LQ�WKH�YLOODJH�DERXW������P�ZHVW�RI�
*XDQKX� 9LOODJH� ZH� FDQ� JR� WR� 6KD\XFKRQJ� 9LOODJH�� *XDQKX� 9LOODJH� KDV� JRRG� WRXULVP�
UHVRXUFHV��'XH� WR� LWV� ORFDWLRQ� LQ� WKH�XUEDQ� IULQJH� �DSSUR[LPDWHO\����NP�DZD\� IURP� WKH�FLW\�
FHQWHU�� DQG� LWV� FKDUDFWHULVWLFV� �GLIIHUHQW� IURP�PRVW�XUEDQL]HG�YLOODJHV� LQ�&KLQD���*XDQKX� LV�
FRQVLGHUHG� D� WRXULVW� YLOODJH� UDWKHU� WKDQ� UXUDO� YLOODJH� LQ� WKLV� VWXG\�� 0RVW� RI� YLOODJHUV� KDYH�
PRYHG�IURP�WKH�YLOODJH��DQG�RQO\����UHJLVWHUHG�UHVLGHQW�SRSXODWLRQ�DQG�PHUFKDQW�PDQDJHUV�
RI�QHDUO\�����DUH�OLYLQJ�LQ�WKH�YLOODJH�QRZ��'XULQJ�WKH�ODVW�GHFDGH��WKH�PDLQ�LQFRPH�VRXUFH�RI�
WKH�YLOODJHUV�FDPH�IURP�DQ�LQGXVWULDO�EXLOGLQJ�OHDVH�WR�WKH�'DSHQJ�&RRSHUDWLRQ�&RPSDQ\���

�
,Q������� WKH�6KHQ]KHQ�0XQLFLSDO�*RYHUQPHQW�GHVLJQDWHG�'DSHQJ�DV�D�QHZ�GLVWULFW�RI�

6KHQ]KHQ�� $IWHU� WKDW�� VRPH� VRUWV� RI� LQYHVWPHQW� RQ� WKH� FRDVWDO� WRXULVP� GHYHORSPHQW� RI� LQ�
'DSHQJ� GLVWULFW� HPHUJHG�� ZKLOH� WKH� LGHD� RI� FUHDWLQJ� WRXULVWLF� KRPHVWD\� DFFRPPRGDWLRQ�
LQVSLUHG�WKH�FKDQJH�RI�WKLV�FRDVWDO�ILVKLQJ�YLOODJH�WR�D�WRXULVP�GHVWLQDWLRQ��6LQFH�������VRPH�
IDUPHU� KRXVHV� ZHUH� FRQYHUWHG� LQWR� KRPHVWD\� DFFRPPRGDWLRQ� IRU� WRXULVWV� E\� WKH� YLOODJHUV�
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VSRQWDQHRXVO\�� ,Q� ������ WKH� DQQXDO� WRXULVW� DUULYDO� KDV� JUDGXDOO\� UHDFKHG� �������� $OWKRXJK�
WKH\� IDFH� XS� ZLWK� WKH� SUREOHPV� ODFNLQJ� RI� IXQGV�� ZLWKRXW� WKH� ILQDQFLDO� VXSSRUW� IURP� WKH�
JRYHUQPHQW�� HYHU\� YLOODJHUV� IXOO\� WDNH� SDUW� LQ� SXEOLF� SDUWLFLSDWLRQ�� 7KH� ³ERWWRP�XS´� UHQHZDO�
PRGH�FRXOG�EH�YDOXDEOH�UHIHUHQFH�IRU�WKH�VXUURXQGLQJ�XQGHYHORSHG�YLOODJHV���

�
Figure 1: Aerial photo showing the location of Guanhu Village 

�
*XDQKX�9LOODJH�ZDV�FKRVHQ�DV�WKH�VWXG\�VLWH�PDLQO\�EHFDXVH�RI�WKUHH�UHDVRQV��)LUVWO\��

*XDQKX�9LOODJH�LV�D�W\SLFDO�VHOI�RUJDQL]HG�WRXULVP�YLOODJH�LQ�'DSHQJ�GLVWULFW��$FFRUGLQJ�WR�WKH�
,QGXVWULDO�6SDFH�/D\RXW�3ODQQLQJ� LQ�6KHQ]KHQ��������������'DSHQJ�GLVWULFW�ZDV�SRVLWLRQHG�
DV� WKH� FKDUDFWHULVWLF� WRXULVP�DUHD� EDVHG�RQ� LWV�XQLTXH� FRDVWDO� ODQGVFDSH�� YDOXDEOH� KLVWRU\�
DQG� ULFK� HFRORJLFDO� HQYLURQPHQW�� 2IILFLDO� VWDWLVWLFV� LQGLFDWHG� WKDW� WRXULVW� DUULYDO� LQ� �����
UHDFKHG� �� PLOOLRQ�� DQG� ZDV� H[SHFWHG� WR� VXUSDVV� �� PLOOLRQ� LQ� ����� �6KHQ]KHQ� VWDWLVWLFV�
%XUHDX�� ������� 'XH� WR� WKH� OLPLWHG� JRYHUQPHQW� UHVRXUFHV�� WKH� VHOI�RUJDQL]LQJ� GHYHORSPHQW�
PRGHO� RI� YLOODJHV� LV� WKH� PDLQ� GHYHORSPHQW� SDWWHUQ� DQG� DOVR� DGYRFDWHG� E\� WKH� DFDGHPLF�
FRPPXQLW\��6HFRQGO\��FRPSDUHG�WR�RWKHU�WRXULVP�YLOODJHV�LQ�'DSHQJ��*XDQKX�9LOODJH�KDV�D�
ODUJHU� YLOODJH� VFDOH� DQG� PDGH� DQ� RXWVWDQGLQJ� SURJUHVV� LQ� WHUPV� RI� WRXULVP� LQGXVWU\�
GHYHORSPHQW��*XDQKX�9LOODJH�KDV�D�YDULHW\�RI�SXEOLF�VSDFH�DQG� WKH�VSDFH�SUREOHP� LV�DOVR�
REYLRXV��7KLUGO\��WKH�YLOODJH�KDV�D�JRRG�EDVHPHQW�IRU�WRXULVWV��0RVW�WRXULVWV�IRU�*XDQKX�FRPH�
IURP�6KHQ]KHQ�FLW\��*XDQJ]KRX�3URYLQFH�RU�RWKHU�SDUWV�RI�3HDUO�5LYHU�'HOWD�UHJLRQ��$V�WKHVH�
WRXULVWV�KDYH�KDG�D�KLJK�UHYLVLW�UDWH��WKH\�KDYH�D�JRRG�XQGHUVWDQGLQJ�RI�WKH�*XDQKX�9LOODJH�
DQG�LWV�369��DQG�PD\�WKXV�SURYLGH�D�UHOLDEOH�VRXUFH�RI�SHUFHSWLRQ�DQG�LQIRUPDWLRQ�DERXW�WKH�
VDWLVIDFWLRQ�ZLWK�WKH�VLWH���

�

3.3 Data collection 
�

7KH� ODVW� VWDJH�RI� WKH� UHVHDUFK�PHWKRG� LV� UHODWHG� WR� WKH�SURFHVV�RI� GDWD� FROOHFWLRQ��$Q�
DGPLQLVWUDWHG�TXHVWLRQQDLUH�EDVHG�VXUYH\�ZDV�GHVLJQHG�IRU�WKLV�VWXG\��7KLV�TXHVWLRQQDLUH�LQ�
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&KLQHVH� FRQVLVWHG� RI� WKUHH� SDUWV�� 3DUWV� �� LV� WKH� XVHU� EDFNJURXQG� VXUYH\�� 7KURXJK� EDVLF�
LQIRUPDWLRQ�WR�WKH�XVHU��WKH�XVHU
V�JHQGHU��DJH��LQFRPH��WKH�LGHQWLW\��VRXUFH��WRXULVP�SXUSRVH��
VXFK�DV�G\QDPLF�HYDOXDWLRQ�UHVXOWV�DQDO\VLV�IRU�VXEVHTXHQW�YLOODJH�SXEOLF�VSDFH�DQG�VSDFH�
RSWLPL]DWLRQ�VWUDWHJ\�SURYLGHV�WKH�EDVLV��7KH�VHFRQG�SDUW�RI�WKH�TXHVWLRQQDLUH�DVNV�XVHUV�WR�
UDWH�SXEOLF�6SDFHV�EDVHG�RQ�TXHVWLRQV��7UDQVODWLQJ�TXDOLWDWLYH�LQGLFDWRUV�UHTXLULQJ�VXEMHFWLYH�
HYDOXDWLRQ� LQWR� HDV\�WR�XQGHUVWDQG� TXHVWLRQV�� DQG� FROOHFWLQJ� WKH� UHVXOWV� RI� SXEOLF� VSDFH�
EDVHG�RQ�WRXULVWV¶�H[SHULHQFH��7KH�WKLUG�SDUW�RI�WKH�TXHVWLRQQDLUH�LV�WKH�PHDVXUHPHQW�UHVXOWV�
OLVW�RI�HDFK�TXDQWLWDWLYH�LQGH[��7KURXJK�ILHOG�LQYHVWLJDWLRQ��TXDQWLWDWLYH�LQGLFDWRUV�VXFK�DV�WKH�
QXPEHU�RI�XVHUV��UHVLGHQFH�WLPH��VL]H��KHLJKW�DQG�ZLGWK�UDWLR�RI�VHFWLRQV��DQG�WKH�QXPEHU�RI�
IDFLOLWLHV�RI�HDFK�SXEOLF�VSDFH�DUH�FDOFXODWHG�WR�SUHSDUH�IRU�WKH�QH[W�VWHS�RI�HYDOXDWLRQ��$OO�WKH�
TXDQWLWDWLYH�DQG�TXDOLWDWLYH� LQGLFDWRUV� LQYROYHG� LQ� WKH�TXHVWLRQQDLUH�EDVHG�RQ����HYDOXDWLRQ�
LQGLFDWRUV�LQ�WKH�HYDOXDWLRQ�V\VWHP��
�
$�WRWDO�RI�����TXHVWLRQQDLUHV�ZHUH�GLVWULEXWHG�LQ�*XDQKX�9LOODJH�DPRQJ�D�FRQYHQLHQFH�

VDPSOH� RI� WRXULVWV� GXULQJ� 0DUFK� ����� TXHVWLRQQDLUHV� LQ� ORZ� VHDVRQ�� DQG� 0D\� ����� �����
TXHVWLRQQDLUHV�LQ�SHDN�VHDVRQ���7KH�HQWLUH�VXUYH\�ZDV�FRQGXFWHG�E\�WHQ�WUDLQHG�LQWHUYLHZHUV�
DW� GLIIHUHQW� SXEOLF� VSDFHV� RI� WKH� YLOODJH�� $IWHU� DQ� LQWURGXFWLRQ� RI� WKH� VWXG\� SXUSRVH�� WKH�
YROXQWDU\� QDWXUH� DQG� WKH� FRQILGHQWLDOLW\�� DQ� DJUHHG� SDUWLFLSDQW� ZRXOG� FRPSOHWH� D� VHOI�
DGPLQLVWHUHG�TXHVWLRQQDLUH�DQG�HDFK�VHVVLRQ�WRRN�DERXW����WR����PLQXWHV��7KH�LQWHUYLHZHUV�
ZRXOG�SURYLGH�FODULILFDWLRQV�WR�WKH�TXHVWLRQV�XSRQ�UHTXHVW��7KH�TXDOLW\�RI�FROOHFWHG�UHVSRQVHV�
ZDV�FKHFNHG�E\� WKH� LQWHUYLHZHUV�VHSDUDWHO\��$� UHWXUQHG�TXHVWLRQQDLUH�ZDV�GHHPHG� LQYDOLG�
ZKHQ� DQ\� UHVSRQGHQW� SURYLGHG� PXOWLSOH� DQVZHUV� WR� VLQJOH�FKRLFH� TXHVWLRQV�� RU� ZKHQ� D�
VXEVWDQWLDO�SRUWLRQ�RI�TXHVWLRQV�ZDV�OHIW�XQDQVZHUHG��
�
7KH� UHVXOWDQW� MXGJPHQW� PDWULFHV� KDG� WR� EH� FRPELQHG� ZLWK� WKH� UDWLQJV� SURYLGHG� E\�

WRXULVWV�LQ�WKH�PDLQ�VXUYH\��LQ�DWWHPSW�WR�DWWDLQ�WKH�ILQDO�VDWLVIDFWLRQ�VFRUHV�IRU�HYDOXDWLRQ�RI�
369�� )LQDOO\�� LQ� WKH� WRXULVW� PDLQ� VXUYH\�� D� WRWDO� ���� TXHVWLRQQDLUHV� ZHUH� FROOHFWHG� LQ� ORZ�
VHDVRQ�ZLWK����YDOLG�UHVSRQVHV�LQFOXGHG��$QRWKHU�����TXHVWLRQQDLUHV�IRU�SHDN�VHDVRQ�ZHUH�
FROOHFWHG��LQFOXGLQJ�����YDOLG�UHVSRQVHV��7KH�HIIHFWLYH�UHVSRQVH�UDWHV�RI�WKH�WZR�SDUWV�RI�WKH�
VXUYH\�DUH�WKXV�����DQG�������UHVSHFWLYHO\���
�
7DEOH���VKRZV�WKH�VRFLR�GHPRJUDSKLF�SURILOH�DQG�WKH�YLVLWDWLRQ�FKDUDFWHULVWLFV�RI�WKH�WZR�

UHVSRQGHQWV� JURXSV� UHVSHFWLYHO\�� %RWK� ORZ� DQG� SHDN� VHDVRQ� VDPSOHV� KDYH� D� EDODQFHG�
JHQGHU� GLVWULEXWLRQ� �WKH� SHUFHQWDJHV� RI� HLWKHU�PDOH� RU� IHPDOH� UHVSRQGHQWV� GR� QRW� H[FHHG�
���� LQ�HDFK���+RZHYHU�� WKH�SURSRUWLRQ�RI�PDOH� WRXULVWV� LV� KLJKHU� ������GXULQJ� ORZ�VHDVRQ�
ZKHQ�WKH\�RIWHQ�SUHIHU�SDUWLFLSDWLQJ�LQ�RQH�GD\�OHLVXUH�WUDYHO��)HPDOH�WRXULVWV�KDYH�D�KLJKHU�
SURSRUWLRQ�������GXULQJ�SHDN�VHDVRQ�DV�REVHUYHG�SRSXODU�ZDWHU�VSRUW�DFWLYLWLHV� OLNH�VXUILQJ�
DQG�VZLPPLQJ�DPRQJ�WKHP��7KH�PDMRULW\�RI�WKH�VDPSOH�KDV�DQ�DJH�UDQJH�RI�EHWZHHQ����DQG�
��� \HDUV� �DERXW� ���� LQ� ORZ� VHDVRQ� WR� ���� LQ� KLJK� VHDVRQ��� 'XULQJ� SHDN� VHDVRQ�� WKH�
SURSRUWLRQ�RI�HOGHUO\�DQG�FKLOGUHQ�LQFUHDVHG�GXH�WR�WKH�SOHDVDQW�ZHDWKHU��ZKLOH�PDQ\�WRXULVWV�
DJH�IURP����WR����OLNH�WUDYHOOLQJ�GXULQJ�WKH�RII�VHDVRQ��EHFDXVH�WKHLU�KLJKO\�LQFRPH�OHYHO�DQG�
UHODWLYHO\�IUHHO\�ZRUN�WLPH��%RWK�JURXSV�KDYH�DQ�HYHQ�GLVWULEXWLRQ�RI�DQQXDO�SHUVRQDO�LQFRPH�
WKRXJK�DOPRVW� ����HDUQHG�PRUH� WKDQ�50%�������SHU� \HDU��5HJDUGLQJ� YLVLWDWLRQ�� WRXULVWV�
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IURP� 6KHQ]KHQ� GRPLQDWH� WKH� SODFH� RI� RULJLQ� �DERXW� ������ 7KH\� PDLQO\� UHDFK� WKH� YLOODJH�
HLWKHU�E\�SXEOLF�WUDQVSRUW�RU�GULYLQJ��ERWK�DERXW�������RI�WKH�WRWDO��

�

Variable�
Low season Peak season 

Frequency�
Percentage 

 (%)�
Frequency� Percentage 

(%)�

Gender�
0DOH� ��� ����� ���� �����

)HPDOH� ��� ����� ���� �����

Total ��� ������ ���� ������

Age 

%HORZ���� �� ���� �� ����

������ ��� ����� ��� �����

������ ��� ����� ��� �����

������ �� ���� ��� �����

2YHU���� ��� ��� ��� ����

Total ��� ������ ���� ������

Personal 
annual 
income (RMB)�

%HORZ������� �� ���� ��� �����

������������� ��� ����� ��� �����

�������������� ��� ����� ��� �����

��������������� �� ���� �� ����

2YHU��������� �� ���� �� ����

Total ��� ������ ���� ������

Place of 
origin�

)URP�6KHQ]KHQ� ��� ����� ���� �����

*XDQJGRQJ�
3URYLQFH�H[FHSW�6KHQ]KHQ� ��� ����� ��� �����

)URP�RWKHU�SURYLQFH� �� ���� �� ����

Total ��� ������ ���� ������

Mode of 
transportation 

3XEOLF�WUDQVSRUW�
�H[FHSW�WD[L�� �� ���� ��� ����

7D[L� �� ���� ��� ����

'ULYLQJ� ��� ����� ���� �����

7RXU�EXV� �� ���� ��� �����

%LF\FOH� �� ���� �� ����

Total� ��� ������ ���� ������

Table 1: Socio-demographics of the respondents (n=339) 

�

�

�
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4. Results 
4.1 Results of AHP 
�

%HIRUH� WKH�PDLQ� WRXULVW�VXUYH\�� WKH�ZHLJKWLQJ�VHW�RI�369�DWWULEXWHV�ZDV�GHWHUPLQHG�E\�
ILIW\� H[SHUWV� LQ� WRXULVP�DQG� ORFDO� UXUDO� GHYHORSPHQW�ZKR� LQFOXGHG� ��� SURIHVVRUV� RI� WRXULVP�
SODQQLQJ�DQG���RIILFHUV�RI�XUEDQ�SODQQLQJ�DQG�UXUDO�UHQHZDO��7KHVH�H[SHUWV�UDWHG�WKH�OHYHO�RI�
LPSRUWDQFH� RI� WKH� 369� LWHPV� XVLQJ� D� ��WR��� VFDOHG� SDLU�ZLVH� FRPSDULVRQ� PHWKRG�� $IWHU�
HOLPLQDWLQJ�RQH�LQYDOLG�FDVH��WKH�UHPDLQLQJ����YDOLG�UHVSRQVHV�ZHUH�XVHG�IRU�WKH�DQDO\VLV��

 
$�FRQVLVWHQF\�WHVW�ZDV�IXUWKHU�FRQGXFWHG�WR�FKHFN�WKH�UDWLRQDOLW\�RI�WKH�ZHLJKWV��DQG�WKH�

UHVXOW�VKRZV�WKDW�&5 �������ZKLFK�LV�EHORZ�WKH�FULWLFDO�YDOXH�RI������6DWW\���������7KXV�WKH�
MXGJPHQW�PDWUL[�KDV�VDWLVIDFWRU\�FRQVLVWHQF\��LQGLFDWLQJ�WKDW�WKH�ILQDO�ZHLJKW�VHW�REWDLQHG�E\�
$+3� LQ� $SSHQGL[� �� LV� UHDVRQDEOH�� )ROORZLQJ� WKH� VDPH� SURFHGXUH�� WKH� ZHLJKW� VHWV� RI� WKH�
VHFRQGDU\�HYDOXDWLRQ�LWHPV�ZHUH�DOVR�FDOFXODWHG��DV�VKRZQ�LQ�$SSHQGL[����7KH�FRQVLVWHQF\�
WHVW�RI� WKHVH�VHFRQG�OHYHO�ZHLJKWV�DUH�DOVR�EHORZ�WKH�YDOXH�RI������%DVHG�RQ�WKH�ZHLJKWLQJ�
MXGJHPHQW�PDWULFHV�� WKH� UHVXOWDQW� ZHLJKWV� RI� WKH� HYDOXDWLRQ� FULWHULD� RI� WKH� -LDRFKDQJZHL¶V�
3679�DUH�VKRZQ�LQ�7DEOH����

)LUVW�OHYHO�IDFWRU� :HLJKW� 6HFRQG�OHYHO�IDFWRU� :HLJKW�

%��8VHU� ������

&��1XPEHU�RI�XVHU� ������

&��7\SH�RI�XVHU� ������

&��'HQVLW\�RI�XVHU� ������

&��'XUDWLRQ�RQ�VLWH� ������

%��$FWLYLW\� ������
&��7\SH�RI�DFWLYLW\� ������

&��)UHTXHQF\�RI�DFWLYLW\� ������

%��7UDIILF�
DFFHVVLELOLW\ ������

&��'LVWDQFH�EHWZHHQ�SXEOLF�VSDFH�
DQG�EHDFK�

������

&��'LVWDQFH�EHWZHHQ�SXEOLF�VSDFH�
DQG�SDUNLQJ�

������

&��1XPEHU�	�OD\RXW�RI�HQWUDQFH� ������

&���1XPEHU�RI�SXEOLF�WUDQVSRUW�
VWDWLRQ� ������

%��6XUIDFH ������

&���)XQFWLRQ�W\SH�RI�EXLOGLQJ� ������

&���'HQVLW\�RI�VKRSSLQJ� ������

&���3URSRUWLRQ�RI�DVVHVVDEOH�
EXLOGLQJ� ������

&���'HJUHH�RI�VSDFH�HQFORVXUH� ������

&���&KDUDFWHULVWLF�RI�EXLOGLQJ�
VXUIDFH� ������

&���(OHYDWLRQ�RI�ERXQGDU\� ������
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%��,QWHUQDO�
HQYLURQPHQW�

�

�

�

�

�

�

������

�

�

�

�

�

&���6L]H�RI�VSDFH� ������

&���'HSWK�ZLGWK�UDWLR�RI�VSDFH�
VHFWLRQ� ������

&���6DIH�RI�WUDIILF� ������

&���6XUIDFH�URXJKQHVV� ������

&���2FFXSDWLRQ�UDWH�RI�SDYHPHQW�
E\�YHKLFOH� ������

&���6XQVKDGH�UDWLR� ������

&���*UHHQ�UDWLR� ������

&���ZLQG�VSHHG� ������

&��&KDUDFWHU�RI�ODQGVFDSH�
HOHPHQW� ������

%��6HUYLFH�IDFLOLW\� ������

&���'HQVLW\�RI�OHLVXUH�IDFLOLW\� ������

&���6LJQ�RI�URDG� ������

&���'HQVLW\�RI�OLJKW�IDFLOLW\� ������

&���'HQVLW\�RI�GXVWELQ� ������

&���1XPEHU�RI�SXEOLF�WRLOHW� ������

&���'HQVLW\�RI�REVWDFOH�IUHH�
IDFLOLW\� ������

&���'HQVLW\�RI�DFWLYLW\�IDFLOLW\� ������

%��0DQDJHPHQW�
	�PDLQWHQDQFH�

������
&���)UHTXHQF\�RI�FOHDQLQJ� ������

&���0DLQWHQDQFH�RI�IDFLOLW\� ������

Table 3: Weights of the evaluation criteria 

�

7KH�ZHLJKWLQJ�FULWHULD�DQG�VFRUHV�LQ�7DEOH���IRUP�WKH�EDVLV�RI�WKH�VDWLVIDFWLRQ�HYDOXDWLRQ��

%HFDXVH�RI�WKH�GLIIHUHQW�VWDQGDUGV�RI�GLIIHUHQW�LQGH[��LW�LV�QHFHVVDU\�WR�RUGHU�D��QHZ�XQLILHG�

HYDOXDWLRQ�VWDQGDUG��,Q�RUGHU�WR�DQDO\]H�PRUH�DFFXUDWHO\�WKH�HYDOXDWLRQ�FULWHULD��WKH�/LNHUW�

VFDOH�PHWKRG�XVHG�LQ�WKH�TXHVWLRQQDLUH�ZDV�IXUWKHU�UH�VFDOHG�DQG�FRQYHUWHG�WR�DQ�HYDOXDWLRQ�

VWDQGDUG�VKRZQ�LQ�7DEOH���VR�WKDW�WKH�UDWLQJV�FDQ�EH�XVHG�IRU�$+3�HYDOXDWLRQ��

�

7RXULVW�VDWLVIDFWLRQ�HYDOXDWLRQ�
GHJUHH�(�

$YHUDJH�VFRUH�
�;Q��

(���H[FHOOHQW�� ;M�!�����

(���JRRG�� ������;Mʇ�����
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(���PRGHUDWH�� ����;Qʇ�����

(���IDLU�� ������;M�ʇ�����

(���SRRU�� ;M�ʇ����

Table 4: 7RXULVWV¶�VDWLVIDction evaluation standard 

�
4.2 Results of PSV 
�

���SXEOLF�VSDFHV�LQ�*XDQKX�9LOODJH�ZHUH�VHOHFWHG�WR�LQYHVWLJDWH�HDFK�VDPSOH�RQ�WKH�

EDVLV�RI�WKH�LQGH[�VHW�RI�WKH�HYDOXDWLRQ�V\VWHP��7KH�HYDOXDWLRQ�LQGH[HV�RI�WKLV�HYDOXDWLRQ�

V\VWHP�DUH�GLYLGHG�LQWR�WZR�FDWHJRULHV��TXDQWLWDWLYH�DQG�TXDOLWDWLYH��4XDQWLWDWLYH�LQGLFDWRUV�

FDQ�EH�REWDLQHG�E\�PHDVXULQJ�DQG�FRXQWLQJ�WKH�UHVXOWV��6XFK�DV�WKH�TXDQWLWDWLYH�LQGLFDWRUV�RI�

WUDIILF�DFFHVVLELOLW\��LQWHUIDFH��LQWHUQDO�HQYLURQPHQW��VHUYLFH�IDFLOLWLHV�DQG�PDLQWHQDQFH�

PDQDJHPHQW�LQ�WKH�LQGH[��VXFK�DV�VL]H��ZLGWK��KHLJKW�DQG�GHQVLW\�RI�WKH�IDFLOLW\�VFDOH�

PHDVXUHPHQW�WRROV�WR�JHW����VDPSOHV�RI�H[DFW�GDWD�VSDFH��7KHUH�PD\�EH�VPDOO�HUURUV�LQ�WKH�

PHDVXUHPHQW�SURFHVV��ZKLFK�GRHV�QRW�DIIHFW�WKH�HYDOXDWLRQ��,Q�DGGLWLRQ��WKH�LQGH[HV�DV�WKH�

XVHU�DQG�WKH�DFWLYLW\�DUH�DIIHFWHG�E\�GLIIHUHQW�PHDVXUHPHQW�WLPHV�ZKLFK�FDQ�HDVLO\�SURGXFH�

ODUJH�HUURUV��6R�UDQGRPO\�VHOHFWHG����PLQXWHV�LQFOXGLQJ��������������������������������

����������������������������������������������WRWDO�RI���SHULRGV�RI�ZRUNLQJ�GD\�DQG�ZHHNHQG�

WR�VWDWLVWLFV�WKH�DOO�WZR�OHYHO�LQGLFDWRUV�RI�XVHUV�DQG�DFWLYLW\�OHYHOV�LQ�WZHOYH�VSDWLDO�VDPSOHV��

7KH�DYHUDJH�GDWD�PHDVXUHG�LQ�HDFK�WLPH�SHULRG�LV�VHOHFWHG�DV�WKH�ILQDO�GDWD�WR�HOLPLQDWH�WKH�

HUURU�FDXVHG�E\�WKH�GLIIHUHQFH�RI�SRSXODWLRQ�DFWLYLW\�LQ�GLIIHUHQW�WLPH�SHULRGV��7KH�UHVXOWV�RI�

WKH�WKUHH�TXDOLWDWLYH�LQGLFDWRUV�RI�WKH�WDUJHW�FRQFHQWUDWLRQ�QHHG�WR�EH�HYDOXDWHG�ZLWK�WKH�KHOS�

RI�WKH�WRXULVW�TXHVWLRQQDLUH��7KH�TXHVWLRQQDLUH�FDQ�EH�GLVWULEXWHG�UDQGRPO\�LQ�WKH���UHVHDUFK�

SHULRG��:KHQ�WKH�TXHVWLRQQDLUH�LV�LVVXHG��WKH�FROOHFWLRQ�RI�VSDWLDO�GDWD�VKRXOG�EH�FRQVLGHUHG�

LQ�D�EDODQFHG�ZD\��DQG�WR�HQVXUH�WKDW�WKHUH�DUH�D�FHUWDLQ�QXPEHU�RI�HIIHFWLYH�TXHVWLRQQDLUHV�

LQ�HDFK�VSDFH��

�

7KURXJK� ILHOG� VXUYH\� DQG� TXHVWLRQQDLUH� FROOHFWLRQ�� REWDLQ� WKH� HDFK� LQGH[� GDWD� RI� WKH�
VSDFH� YLWDOLW\� HYDOXDWLRQ� VDPSOH� RI�*XDQKX�9LOODJH��%HFDXVH�RI� WKH� ODUJH� GLIIHUHQFH� LQ� WKH�
XQLW� RI� HDFK� LQGH[�� ILYH� SRLQWV� VKRXOG� EH� XVHG� WR� XQLI\� HDFK� LQGH[�� 7KURXJK� KRUL]RQWDO�
FRPSDULVRQ�� FKRRVH� WKH� EHVW� VSDWLDO� HYDOXDWLRQ� GDWD� RI� WKH� ��� VSDWLDO� VDPSOHV� XQGHU� WKH�
VDPH� LQGH[�DV���SRLQWV��DQG� WKH�RWKHU�VDPSOHV�DUH�VFRUHG�DFFRUGLQJ� WR� WKH�FRUUHVSRQGLQJ�
UDWLRV��)LQDOO\��WKH�LQGH[�VFRUHV�RI����VSDWLDO�VDPSOHV�ZHUH�REWDLQHG�DFFRUGLQJ�WR�IRUPXOD�����
DQG�JRW�WKH�ILQDO�UHVXOW��

������������������������������

ZKHUH�8L�LV�WKH�HYDOXDWLRQ�UHVXOW�RI�YLWDOLW\��5L�LV�WKH�UHVXOW�RI�VHFRQG�OHYHO�IDFWRUV��:L�LV�
WKH�ZHLJKW�RI�VHFRQG�OHYHO�IDFWRUV�LQ�WKH�WDUJHW�OD\HU���
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$FFRUGLQJ� WR� WKH� DERYH� IRUPXOD�� WKH� ILQDO� UHVXOW� RI� WKH� HYDOXDWLRQ� RI� WKH� YLWDOLW\� RI� ���

SXEOLF�VSDFH�VDPSOHV�LQ�*XDQKX�9LOODJH�LV�REWDLQHG��$FFRUGLQJ�WR�WKH�HYDOXDWLRQ�VHPDQWLFV��

DOO�WKH�VDPSOHV�DUH�GLYLGHG�LQWR�IRXU�FDWHJRULHV���

(YDOXDWLRQ�RI�369� 3XEOLF�VSDFH� 5HVXOW�

H[FHOOHQW�!����� �� ��

�����JRRG�YLWDOLW\ʇ����� ;���VKRSSLQJ�VWUHHW�� �����

�����PRGHUDWH�YLWDOLW\ʇ����� ;���+XORQJ�<L[LDQJ�� �����

0���EHDFK�� �����

0���FHQWHU�VTXDUH�� �����

0���VHDVLGH�VTXDUH�� �����

;���WKH�ZHVWHUQ�VWUHHW�FORVH�
WR�DQFLHQW�WUHH�VTXDUH��

�����

�����IDLU�YLWDOLW\ʇ����� 0���DQFLHQW�WUHH�VTXDUH�� �����

0���%DVNHWEDOO�&RXUW�� �����

;���+XORQJ�-LX[LDQJ�� �����

;���LQZDUG�VWUHHWV�� �����

;���VWUHHWV�LQ�ROG�YLOODJH�� �����

3RRU�YLWDOLW\ӊ���� '��7RUUL�DQG�WKH�
VXUURXQGLQJ��

�����

Table 5:Results of PSV 

�
4.3 Results of IPA 
�

$FFRUGLQJ�WR�WKH�YLWDOLW\�HYDOXDWLRQ�VFRUHV�RI����SXEOLF�VSDFH�VDPSOHV��WKHUH�LV�QR�VSDFH�
JRW�6FRUH�DERYH������EHORQJLQJ�WR�WKH�H[FHOOHQW�SXEOLF�VSDFH��,Q�WKH���������VFRUH�UDQJH��RQO\�
KDV�RQH�VSDWLDO�VDPSOH�;���VKRSSLQJ�VWUHHW��;���+XORQJ�<L[LDQJ���0���EHDFK��DQG���VDPSOHV�
EHORQJ� WR� WKH�PRGHUDWH� YLWDOLW\� VSDFH� RI� ��������� ZKLOH� WKH� UHVW� EHORQJ� WR� WKH� SRRU� YLWDOLW\�
VSDFH��7KH�DFWLYLWLHV�RI�WRXULVWV�LQ�WKH�SXEOLF�VSDFH�RI�*XDQKX�9LOODJH�WHQG�WR�EH�LQ�WKH�VFHQLF�
DUHD㸪VR�LW� LV�UHDVRQDEOH�WKDW�WKHLU�DFWLYLW\�GLVWULEXWLRQ�OHDGV�WR�WKH�GLIIHUHQFH�SXEOLF�VSDFHV�
YLWDOLW\�LQ�WKH�YLOODJH��7KH�SXEOLF�VSDFHV�FORVH�WR�WKH�EHDFK�VKRXOG�KDYH�JRRG�VSDFH�YLWDOLW\��
ZKLOH� WKH�VSDFHV�GHHS� LQWR� WKH�YLOODJH�DUH�JHQHUDOO\� UHDVRQDEOH�FRPSDUHG�ZLWK� WKH� IRUPHU��
+RZHYHU��LW�LV�IRXQG�WKDW�WKH�HYDOXDWLRQ�RI�WKH�SXEOLF�VSDFHV�YLWDOLW\�QHDU�WKH�VHD�DUH�JHQHUDO�
DQG�GLIIHUHQW�IURP�WKH�H[SHFWHG�UHVXOWV�WKURXJK�DQDO\VLV��,Q�RUGHU�WR�ILQG�RXW�WKH�SUREOHPV�LQ�
WKHVH�SXEOLF�VSDFHV��,3$�DQDO\VLV�PHWKRG�LV�LQWURGXFHG�LQ�WKLV�VWXG\�

�
7KH�IRXU�TXDGUDQWV� LQ�DQ� ,3$�FRUUHVSRQG� WR�VSHFLILF�FRQGLWLRQV�RI� WKH�VXEMHFW� �'XNH�	�

3HUVLD���������&RQQHFWLQJ�WR�WKLV�369�VWXG\��WKH�³NHHS�XS�WKH�ZRUN´�TXDGUDQW��,��LQGLFDWHV�D�
GHVLUDEOH� FRQGLWLRQ� ZLWK� JUHDW� LPSRUWDQFH� DQG� VDWLVIDFWRU\� SHUIRUPDQFH�� ZKLOH� WKH�
³FRQFHQWUDWH�KHUH´�TXDGUDQW��,,��UHIHUV�WR�WKH�]RQH�ZKHUH�WRXULVWV�DWWDFK�JUHDW�LPSRUWDQFH�WR�D�
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VSDFH� EXW� DUH� GLVVDWLVILHG� ZLWK� LWV� SHUIRUPDQFH�� 7KHVH� DUH� WKH� WZR� DUHDV� GHVHUYLQJ�
HQKDQFHPHQW�DQG�LPSURYHPHQW��7KH�TXDGUDQW�ZLWK�³ORZ�SULRULW\´��,,,�� LV�DFFRUGHG�DV�WRXULVWV�
FRQVLGHU�OHVV�LPSRUWDQW�LQ�WKH�VSDFH�DQG�DUH�DOVR�GLVVDWLVILHG�ZLWK�WKH�VSDFH¶V�SHUIRUPDQFH��
/DVWO\�� WKH� ³SRVVLEOH� RYHUNLOO´� TXDGUDQW� �,9�� GHILQHV� D� SXEOLF� VSDFH� ZLWK� KLJK� SHUIRUPDQFH�
�DQG�SHUKDSV� UHVRXUFH�DOORFDWLRQ�RU�PDQDJHPHQW��EXW� LV�RI� OHVV� LPSRUWDQW�DFFRUGLQJ� WR� WKH�
WRXULVWV��

)RU�H[DPSOH��IRU�VHDVLGH�VTXDUH�� WKH� LWHPV� LQ� WKH�XSSHU�OHIW�TXDGUDQW�RI�WKH�PDWUL[�DUH�
WKH�PRVW� VLJQLILFDQW� HYDOXDWLRQ� LWHPV� RI� 369�ZLWK� SRRU� SHUIRUPDQFH�� 'HQVLW\� RI� XVHU� �&����
'XUDWLRQ� RQ� VLWH� �&���� 7\SH� RI� DFWLYLW\� �&���� )UHTXHQF\� RI� DFWLYLW\� �&���� 'LVWDQFH� EHWZHHQ�
SXEOLF� VSDFH� DQG� EHDFK� �&���� 1XPEHU� RI� SXEOLF� WUDQVSRUW� VWDWLRQ� �&����� )XQFWLRQ� W\SH� RI�
EXLOGLQJ� �&����� 'HQVLW\� RI� OHLVXUH� IDFLOLW\� �&����� )UHTXHQF\� RI� FOHDQLQJ� �&����� 7KHVH� LWHPV�
UHSUHVHQW�WKH�ZHDNQHVVHV�RI�VHDVLGH�VTXDUH¶V�369�DQG�GHVHUYH�IXUWKHU�DWWHQWLRQ��)LJ�����

�

Figure 2:Result of IPA of seaside square 

�

)RU� EHDFK�� KH� LWHPV� LQ� WKH� XSSHU�OHIW� TXDGUDQW� RI� WKH�PDWUL[� DUH� WKH�PRVW� VLJQLILFDQW�
HYDOXDWLRQ� LWHPV� RI� 369� ZLWK� SRRU� SHUIRUPDQFH�� 'LVWDQFH� EHWZHHQ� SXEOLF� VSDFH� DQG�
SDUNLQJ�&��1ࠊXPEHU� 	� OD\RXW� RI� HQWUDQFH�&��1XPEHUࠊ� RI� SXEOLF� WUDQVSRUW� VWDWLRQ� ࠊ���&�
)XQFWLRQ� W\SH� RI� EXLOGLQJ� �\HQVLW'ࠊ���&� RI� VKRSSLQJ� �3URSRUWLRQࠊ���&� RI� DVVHVVDEOH�
EXLOGLQJ�&���ࠊ'HQVLW\�RI� OHLVXUH�IDFLOLW\�&���ࠊ'HQVLW\�RI� OLJKW�IDFLOLW\�&�����DQG�)UHTXHQF\�RI�
FOHDQLQJ��&�����7KHVH� LWHPV�UHSUHVHQW� WKH�ZHDNQHVVHV�RI�EHDFK¶V�369�DQG�GHVHUYH�IXUWKHU�
DWWHQWLRQ��)LJ�����$V�WKH�EHDFK�LV�D�VSHFLDO�IRUELGGHQ�DUHD��PDQ\�VHUYLFH�IDFLOLWLHV�ZLOO�EHFRPH�
D�VDIHW\�KD]DUG�LQ�EDG�ZHDWKHU��VR�WKH�RSWLPL]DWLRQ�VWUDWHJ\�VKRXOG�EH�SXW�IRUZDUG�DFFRUGLQJ�
WR�WKH�DFWXDO�UHTXLUHPHQWV���

�
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�

Figure 3:Result of IPA of beach 

�
5. Conclusions and Implications 
5.1 Key findings 
�

7KH�SULPDU\�REMHFWLYHV�RI�WKLV�VWXG\�DUH�WR�LGHQWLI\�369�RI�EDVHG�VFHQLF�YLOODJHV��DQG�WR�
PHDVXUH�VWUHQJWKV�DQG�ZHDNQHVV�RI�369�RI�*XDQKX�9LOODJH�YLD�$+3�DQG�,3$��$OWKRXJK�
H[SORUDWRU\�LQ�QDWXUH��WKLV�VWXG\�RIIHUV�XVHIXO�LQVLJKWV�LQWR�WKH�WKHRUHWLFDO�LQYHVWLJDWLRQ�DQG�
SUDFWLFDO�GHYHORSPHQW�RI�369��

�
)LUVW��WKLV�VWXG\�FRQWULEXWHV�WR�WKH�XQGHUVWDQGLQJ�RI�369�RI�EDVHG�VFHQLF�YLOODJHV�RQ�WKH�

WKHRUHWLFDO� JURXQGV��:KLOH� WKH� GHYHORSPHQW� RI� EDVHG�VFHQLF� YLOODJHV� LV� JDLQLQJ� SRSXODULW\��
WKHUH�KDV�EHHQ�LQVXIILFLHQW�UHVHDUFK�RQ�369�RI�EDVHG�VFHQLF�YLOODJHV��%DVHG�RQ�D�OLWHUDWXUH�
UHYLHZ� DQG� IDFWRU� DQDO\VLV�� WKLV� UHVHDUFK� LGHQWLILHG� ��� NH\� HYDOXDWLRQ� LWHPV� RI� 369� DQG�
JURXSHG� WKHP� LQWR� VHYHQ� FDWHJRULHV�� ³XVHU´�� ³DFWLYLW\´�� ³WUDIILF� DFFHVVLELOLW\´�� ³VXUIDFH´��
³LQWHUQDO�HQYLURQPHQW´��³VHUYLFH�IDFLOLW\´�DQG�³PDQDJHPHQW�	�PDLQWHQDQFH´���

�
6HFRQG��WKLV�VWXG\�SURYLGHV�LQVLJKWV�LQWR�WKH�DSSURDFK�IRU�PHDVXULQJ�DQG�LGHQWLI\LQJ�WKH�

VWUHQJWKV�DQG�ZHDNQHVVHV�RI�369��*LYHQ�WKH�OLPLWHG�OLWHUDWXUH�RQ�TXDQWLWDWLYH�HYDOXDWLRQ�RI�
369��LW� LV�GHHPHG�QHFHVVDU\�WR�LQYHVWLJDWH�WKH�HYDOXDWLRQ�DSSURDFK�RI�369��(PSOR\LQJ�WKH�
$+3�� WKLV� SDSHU� FRQGXFWHG� WKH� 369� DVVHVVPHQW� RI� *XDQKX� 9LOODJH� LQ� 6KHQ]KHQ�� &KLQD��
)XUWKHU� LQYHVWLJDWLRQ� XVLQJ� ,3$� VKHG� OLJKW� RQ� GLDJQRVLQJ� WKH� VWUHQJWKV�DQG�ZHDNQHVVHV� RI�
369� LQ� *XDQKX� 9LOODJH�� &ROOHFWLYHO\�� WKH� PHWKRGV� XVHG� LQ� WKLV� VWXG\� DUH� LQVWUXPHQWDO� IRU�
TXDQWLWDWLYH�DVVHVVPHQWV�RI�369V��

�
5.2 Managerial implications 
�

7KH�ILQGLQJV�RI�WKLV�SDSHU�ZLOO�QRW�RQO\�FRQWULEXWHV�WR�WKH�DFDGHPLF�UHVHDUFK�RI�369��EXW�
DOVR�FKDUW�QHZ�GLUHFWLRQV�IRU�WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI�SXEOLF�VSDFH�RI�EDVHG�VFHQLF�
YLOODJHV�LQ�SUDFWLFH��
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)LUVW��WKH�LWHPV�RI�369�LGHQWLILHG�LQ�WKH�SUHVHQW�UHVHDUFK�DUH�XVHIXO�IRU�WKH�PDQDJHPHQW�
RI�EDVHG�VFHQLF�YLOODJHV��7KLV�UHVHDUFK�FRXOG�KHOS�SUDFWLWLRQHUV�XQGHUVWDQG�KRZ�WR� LPSURYH�
369�RI�EDVHG�VFHQLF�YLOODJHV�DFFRUGLQJ�WR�WRXULVW�QHHGV��ZDQWV��DQG�SUHIHUHQFHV�DQG��LQ�WXUQ��
HQKDQFH�WRXULVW�H[SHULHQFH�DQG�LPSURYH�369�RI�EDVHG�VFHQLF�YLOODJHV��

�
6HFRQG�� WKH� ZHLJKWV� RI� 369� HYDOXDWLRQ� LWHPV� LQ� WKLV� VWXG\� FDQ� VKHG� OLJKW� RQ� WKH�

FRQVWUXFWLRQ� VHTXHQFHV� RI� 369�� 7KH� ZHLJKWV� RI� 369� HYDOXDWLRQ� LWHPV� FDQ� LQIRUP� WKH�
PDQDJHUV� RI� WKH� UROHV� WKHVH� NH\� LWHPV� SOD\� LQ� 369�� $V� VKRZQ� LQ� )LJ��� DQG� )LJ���� 7KRVH�
LWHPV�VKRXOG�EH�JLYHQ�SULRULW\�ZKHQ�LPSURYH�DQ�HIIHFWLYH�369��

�
5.3 Research limitations  
�

7KLV�VWXG\�XVHG�FRQYHQLHQFH�VDPSOLQJ� WR�VXUYH\� WKH� WRXULVWV� LQ�*XDQKX�9LOODJH��ZKLFK�
PD\�OLPLW�WKH�DELOLW\�WR�JHQHUDOL]H�LWV�UHVHDUFK�ILQGLQJV�WR�WKH�HQWLUH�WRXULVW�SRSXODWLRQ�WKHUH��,W�
LV�QHFHVVDU\�WR�H[WHQG�WKH�UHVHDUFK�DSSURDFK�WR�RWKHU�369V�ZLOO�UHVSRQG�WR�WKH�VXUYH\�LQ�D�
GLIIHUHQW�ZD\��,Q�RWKHU�ZRUGV��IXUWKHU�UHVHDUFK�FRXOG�XVH�RWKHU�EDVHG�VFHQLF�YLOODJHV�DV�WKH�
VWXG\�VLWHV�WR�H[DPLQH�ZKHWKHU�WKH�ILQGLQJV�IURP�WKLV�VWXG\�DUH�UHSOLFDEOH��

�

�1XPEHU�RI�ZRUGV��LQFOXGLQJ�WDEOHV��ILJXUHV�DQG�UHIHUHQFHV��
�
�
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Women and sustainability  

Abdelmalik, Rafif, KHARTOUM, Sudan  

� 

ABSTRACT:  

The environmental and health consequences of climate change, which disproportionately affect 
low-income countries such as Sudan, profoundly affect human rights and social justice. 
Environmental consequences include increased temperature, excess precipitation in some areas 
and droughts in others, extreme weather events, and increased sea level. These consequences 
adversely affect agricultural production, access to safe water, and worker productivity, and, by 
inundating land or making land uninhabitable and uncultivable, will force many people to become 
environmental refugees. Yet the very groups who are most affected by climate change impacts are 
least likely to be involved in climate adaptation discussions. Climate change, which reduces crop 
\LHOGV� DQG� IRRG� SURGXFWLRQ� SDUWLFXODUO\� LQ� GHYHORSLQJ� FRXQWULHV�� DIIHFWV� ZRPHQ¶V� OLYHOLKRRG�
strategies and food security, and therefore their right to food. Women are responsible for 70-80 
percent of household food production at West Sudan. Traditional food sources may become more 
unpredictable and scarce as the climate changes.  
:RPHQ¶V�UROH�LQ�FRPPXQLWLHV�LV�QRW�IRUPDOO\�UHFRJQL]HG�RU�DFFRXQWHG�IRU�LQ�PLWLJDWLRQ��DGDSWDWLRQ�
and relief efforts. WoPHQ¶V�NQRZOHGJH�DERXW�HFRV\VWHPV�DQG� WKHLU�VWUDWHJLHV��H[SHULHQFHV�DQG�
skills for coping with natural disasters and water shortages, are often ignored. Strategies and 
policies to cope with climate change are neglecting the gender dimensions of climate change and 
the current gender-climate change agenda. Women are poorly represented in planning and 
decision-making processes in climate change policies, limiting their capacity to engage in political 
decisions that can impact their specific needs and vulnerabilities. The integration of gender appears 
most likely to succeed at the regional and local levels but even here it is the exception rather than 
WKH�UXOH��:RPHQ¶V�NQRZOHGJH�DQG�H[SHULHQFH�RI�PDLQWDLQLQJ�ELR-diversity through the conservation 
and domestication of wild edible plant seeds and food crop breeding is key to adapting to climate 
change more effectively. This paper will illustrate the rights, strategies, and benefits from involving 
gender view in solving the sustainability issue taking west of Sudan as a perspective.  
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2SHQLQJ�6PDUW�&LW\�µfairy tale¶�WR�&ULWLFDO�6FUXWLQ\��insights from 
dialogic accounting literature 

�
(YJHQLL�$/(.6$1'529��1RUG�8QLYHUVLW\��1RUZD\�

(OHQD�'<%76<1$��1RUG�8QLYHUVLW\��1RUZD\�
$QDWROL�%2850,67529��1RUG�8QLYHUVLW\��1RUZD\�

*LXVHSSH�*5266,��1RUG�8QLYHUVLW\��1RUZD\�
�
�
Abstract 
3XUSRVH�±�7KH�SDSHU�LQWHQGV�WR�FRQWULEXWH�WR�WKHRUHWLFDO�GHYHORSPHQW�RI�6PDUW�&LW\�FRQFHSW�
DQG� GLVFXVVLRQV� DERXW� LWV� GHPRFUDWLF� JRYHUQDQFH� WKURXJK� MX[WDSRVLQJ� WKH� H[LVWLQJ� FULWLFDO�
OLWHUDWXUH�RQ�6PDUW�&LWLHV�DQG�GLDORJLF�DFFRXQWLQJ�WKHRU\����
'HVLJQ�PHWKRGRORJ\�DSSURDFK�±�7KLV� LV�D�FRQFHSWXDO�SDSHU�ZKLFK� LV�EDVHG�RQ�V\QWKHVLV�RI�
OLWHUDWXUH�ZLWKLQ�DQG�EH\RQG�GHPRFUDWLF�JRYHUQDQFH��DFFRXQWLQJ�DQG�6PDUW�&LW\��:KLOH�QRW�
SUHVHQWLQJ�D�QHZ�HPSLULFDO�UHVHDUFK��WKH�SDSHU�RXWOLQHV�WKH�UHIOHFWLRQV�RQ�H[LVWLQJ�6PDUW�&LW\�
UDQNLQJV�DQG�PRGHOV�ZLWKLQ�(XURSHDQ�FRXQWULHV�IURP�WKH�SRLQW�RI�YLHZ�RI�GLDORJLF�DFFRXQWLQJ�
WKHRU\��
)LQGLQJV� ±� %DVHG� RQ� FULWLFDO� H[DPLQDWLRQ�� LW� FDQ� EH� DUJXHG� WKDW� H[LVWLQJ� JRYHUQDQFH�
PHFKDQLVPV� GR� QRW� JLYH� DELOLW\� WR� LQFOXGH� ORFDO� FLWL]HQV� LQ� UHDO� GHFLVLRQ�PDNLQJ� UHODWHG� WR�
6PDUW�&LW\�LQLWLDWLYHV�UDWKHU�EHLQJ�HPEHGGHG�LQ�ORJLF�RI�PRQRORJLVP��:LWK�GLDORJLF�DFFRXQWLQJ�
IUDPHZRUN�� WKH� SDSHU� KLJKOLJKWV� QHZ� SURSRVDOV� IRU� FULWLFDO� H[DPLQDWLRQ� RI� FXUUHQW�
RUJDQL]DWLRQDO� SUDFWLFHV� LQ� UHODWLRQ� WR�6PDUW�&LW\� LQLWLDWLYHV�� L�H�� KRZ� WR� GHYHORS�6PDUW�&LW\�
PDQDJHPHQW�ZKLFK�VRPHKRZ�VKRXOG�EDODQFH�EHWZHHQ�GLYHUJHQW� LQWHUHVWV��H�J��WHFKQRORJ\��
EXVLQHVV��SROLWLFDO�HOLWHV��EXUHDXFUDWV��HQYLURQPHQWDOLVWV�DQG�FLWL]HQV���
2ULJLQDOLW\�YDOXH� ±� 7KH� SDSHU� UHVSRQGV� WR� WKH� UHFHQW� FDOOV� WR� FULWLFDO� H[DPLQDWLRQV� RI� WKH�
GHYHORSPHQW�RI�6PDUW�&LW\�FRQFHSW�DQG�ZD\V�KRZ�LW�FRQWULEXWHV�WR�WKH�VRFLHW\��,Q�WKLV�UHJDUG��
ZH� EULQJ� WKH� QHZ� LQVLJKWV� UHJDUGLQJ� WKH� YDOXH� RI� GLDORJLF� DFFRXQWLQJ� WKHRU\� LQ� VKDSLQJ�
FRQWHPSRUDU\�XQGHUVWDQGLQJ�RI�6PDUW�&LW\�PDQDJHPHQW�DQG�LWV�FULWLFDOLWLHV�XQGHU�GHPRFUDWLF�
JRYHUQDQFH�DJHQGD���
.H\ZRUGV�±�6PDUW�&LW\�PDQDJHPHQW��GLDORJLF�DFFRXQWLQJ��GHPRFUDWLF�JRYHUQDQFH�
3DSHU�W\SH�±�5HVHDUFK�SDSHU�
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Introduction�
7KH�LGHD�RI�³6PDUW�&LW\´�HQMR\V�JURZLQJ�HQGRUVHPHQW�DQG�SRSXODULW\�ZRUOGZLGH��0DQYLOOH�HW�
DO���������1HLURWWL�HW�DO����������'HVSLWH�WKHUH�LV�QR�FRPPRQ�GHILQLWLRQ�RI�6PDUW�&LW\��WKH�FRUH�
LGHD�OLHV�LQ�DWWHPSWV�WR�VROYH�SUREOHPV�RI�GHQVLILFDWLRQ�DQG�H[FHVVLYH�XUEDQL]DWLRQ�PRVWO\�LQ�
ODUJH� FLWLHV� DURXQG� WKH�ZRUOG�ZLWK� SURPLVHV� RI� LQFUHDVLQJ� TXDOLW\� RI� OLIH� WKURXJK� WKH� XVH� RI�
WHFKQRORJLHV��PRVWO\�,7�IRFXVHG��ZKLFK�ZLOO�IRVWHU�VXVWDLQDEOH�IXWXUH��HFRQRPLF��HQYLURQPHQW�
DQG� VRFLHW\� RULHQWHG� �0HLMHU� 	� %ROtYDU�� ������� :LWK� VXFK� SURPLVHV�� LW� EHFRPHV� D� WRRO� WR�
LQFUHDVH� FLW\� LQYHVWPHQWV�� EXVLQHVV� GHYHORSPHQW� DQG� DFWLYLW\� RI� WKH� UHJLRQ� LQ� JHQHUDO�
�0DQYLOOH�HW�DO���������DQG�LQFUHDVLQJ�HIILFLHQF\�DQG�HIIHFWLYHQHVV�RI�VRFLDO�YDOXH�FUHDWLRQ�IRU�
FLWL]HQV�LQ�SDUWLFXODU��$QWKRSRXORV���������,Q�WKLV�ZD\��6PDUW�&LW\�LGHD�EHFRPHV�D�µIDLU\�WDOH¶�
ZLWK�VPDUW�,7�VROXWLRQV��VPDUW�SHRSOH�DQG�VPDUW�FROODERUDWLRQ�IRU�VXVWDLQDEOH�IXWXUH��0HLMHU�	�
%ROtYDU�����������
+RZHYHU�� LQ� FRQWUDGLVWLQFWLRQ� WR� WKH� DWWHQWLRQ� WKDW� 6PDUW� &LW\� DWWUDFWV� ZLWK� LWV� XWRSLDQ� DQG�
RSWLPLVWLF� UKHWRULF� LQ�SUDFWLFH�� WKHUH� LV� LQFUHDVLQJ�FDOO� WR� WKH�FULWLFDO� WKHRUL]DWLRQ�RI� WKH� WRSLF�
�*URVVL�	�3LDQH]]L��������0DUYLQ�HW�DO����������,QGHHG��GHVSLWH�6PDUW�&LW\�&RQFHSW�FDQ�JLYH�
D�QHZ�LPSXOVH�IRU�FLW\�GHYHORSPHQW�WKURXJK�D�SURPLVH�RI�VXVWDLQDEOH�IXWXUH��0DQYLOOH�HW�DO���
������0HLMHU�	�%ROtYDU��������� LW� LV�VWLOO�XQFOHDU�KRZ� WR�PDQDJH�WKHVH�SURPLVHV� LQ�SUDFWLFH��
HVSHFLDOO\� LQ� ILQDQFLDO�DQG�FLW\�JRYHUQDQFH� WHUPV��7HFKQRORJ\�E\� LWVHOI� FDQQRW�PDNH�D�FLW\��
OHDYLQJ�D�URRP�IRU�µVPDUW¶�GHFLVLRQV�WR�EH�WDNHQ�E\�DFWRUV�LQYROYHG�VXFK�DV�SROLWLFLDQV��SXEOLF�
VHFWRU�RIILFHUV�� LQYHVWRUV�� UHVHDUFK� LQVWLWXWHV�DQG�FRPSDQLHV�JLYLQJ� WHFKQRORJ\� VROXWLRQV�DV�
ZHOO�DV�FLWL]HQV�ZKR�ZLOO�OLYH�LQ�VXVWDLQDEOH�IXWXUH�FLW\�VPDUWHU��0HLMHU�	�%ROtYDU���������6RPH�
FULWLFDO�VWXGLHV�DOUHDG\�UHYHDOHG�WKDW�6PDUW�&LW\�FRQFHSW�FRXOG�OHDG�WR�WKH�PDUJLQDOL]DWLRQ�RI�
HQYLURQPHQWDO�� VRFLDO� DQG� HFRQRPLF� DVSHFWV� RI� VXVWDLQDELOLW\� LQ� IDYRU� RI� LQWHUHVWV� RI� ,7�
FRPSDQLHV�DQG�EXVLQHVV�HOLWHV��7KRVH�FRQVWUXFW� WKH�FLW\�ZLWKRXW�DVNLQJ�RWKHU�VWDNHKROGHUV�
�H�J�� FLWL]HQV� DQG� ORFDO� DXWKRULWLHV�� ZKDW� ZRXOG� EH� VPDUW� IRU� WKHP� �H�J�� +ROODQGV�� ������
.LWFKLQ��������0DUYLQ�HW�DO���������� UDWKHU�XVLQJ� ³6PDUW�&LW\´�XWRSLD� IRU�GLVWUDFWLQJ�DWWHQWLRQ�
IURP�µUHDO¶�XUEDQ�SUREOHPV�DQG�SURPRWLQJ�QHROLEHUDO�LGHD�O�V��*URVVL�	�3LDQH]]L���������6XFK�
DFWLRQV��LQ�LWV�WXUQ��FDQ�OHDG�WR�ILQDQFLDO�SUHVVXUH�IRU�IXWXUH�JHQHUDWLRQV�ZKR�ZLOO�EH�IRUFHG�WR�
OLYH� LQ� µVPDUW¶� EXW� PRVW� SUREDEO\� WKH� H[SHQVLYH� FLW\�� $W� WKH� VDPH� WLPH�� WKHUH� FRXOG� EH� D�
GDQJHU� RI� RYHUHPSKDVL]LQJ� WKH� VRFLHWDO� SURPLVH� RI� 6PDUW� &LW\� FRQFHSW� ZKHUH� SRSXOLVWLF�
µGHPRFUDWLF¶�GHFLVLRQV�FDQ�OHDG�WR�WKUHDWHQLQJ�ORQJ�WHUP�ILQDQFLDO�VXVWDLQDELOLW\��+XVWRQ�HW�DO���
�������ZKLFK��LQ�LWV�WXUQ��FDQ�DOVR�TXHVWLRQ�WKH�DWWUDFWLYHQHVV�RI�WKH�FLW\�IRU�IXWXUH�JHQHUDWLRQV�
�H�J�� ³QRERG\� ZDQWV� WR� OLYH� LQ� VPDUW� EXW� H[SHQVLYH� FLW\´��� 7KLV�� LQ� LWV� WXUQ�� FDQ� OHDG� WR�
VLWXDWLRQV� ZKHUH� QRQ�ILQDQFLDO� DQG� ILQDQFLDO� LQIRUPDWLRQ� UHODWHG� WR� 6PDUW� &LW\� LQLWLDWLYHV�
VKRXOG�EH�GHPRQVWUDWHG�GLVFORVHG� WR� WKH� FLWL]HQV� LQ�D�ZD\� WKDW� WKH\� FRXOG�XQGHUVWDQG�DQG�
FRQVLGHU�ORQJ�WHUP�ILQDQFLDO�VXVWDLQDELOLW\�RI�GHFLVLRQV�WR�EH�DSSURYHG�DQG�MRLQWO\�FRPPLWWHG�
�H�J�� FXUUHQW� DQG� IXWXUH� FRPPLWWHG� FRVWV� RI� 6PDUW� &LW\� LQLWLDWLYHV� DQG� FRQVHTXHQFHV� IRU�
WD[DWLRQ������
7KHUHIRUH��GHVSLWH�6PDUW�&LW\�µIDLU\�WDOH¶�KDYH�JHQHUDWHG�D�VXUJH�LQ�LWV�DWWUDFWLYHQHVV��LW�LV�VWLOO��
XQFOHDU�KRZ� WR�GHYHORS�6PDUW�&LW\�PDQDJHPHQW�ZKLFK� VRPHKRZ�VKRXOG�EDODQFH�EHWZHHQ�
LQWHUHVWV�RI�ILQDQFLDO�VXVWDLQDELOLW\��FLWL]HQV��HQYLURQPHQW�DQG�EXVLQHVV�RU�DQG�SROLWLFDO�HOLWHV��
7KH� LQWHQWLRQ�RI� WKLV� FRQFHSWXDO� SDSHU� LV� WR� FRQWULEXWH� WR� WKHRUHWLFDO� GHYHORSPHQW�RI�6PDUW�
&LW\�FRQFHSW�WKURXJK�MX[WDSRVLQJ�WKH�H[LVWLQJ�FULWLFDO�OLWHUDWXUH�RQ�6PDUW�&LWLHV�DQG�VR�FDOOHG�
GLDORJLF�DFFRXQWLQJ� WKHRU\� �%HEELQJWRQ�HW� DO��� ������%URZQ�� ������%URZQ�	�'LOODUG�� ����D��
����E��� �%HLQJ�RULJLQDWHG� LQ�VXVWDLQDEOH�GHYHORSPHQW��VRFLDO�DQG�HQYLURQPHQWDO�DFFRXQWLQJ�
VWXGLHV�� GLDORJLF� DFFRXQWLQJ� WKHRU\� DUJXHV� WKDW� YDOXH� FUHDWLRQ� DQG� LWV� UHODWHG� QRQ�ILQDQFLDO�
DQG�ILQDQFLDO�PHDVXUHV�VKRXOG�EH�EDVHG�RQ�GLDORJXH�RI�GLYHUJHQW�YRLFHV��%HEELQJWRQ�HW�DO���
�������7KLV�GLDORJXH�� LQ� LWV� WXUQ��VKRXOG�EH�YLHZHG�DV�D�FRPSOH[�SROLWLFDOO\�QDWXUHG�SURFHVV�
ZLWK� DFNQRZOHGJPHQW� RI� SOXUDOLVP�� GLIIHUHQFH�� LGHRORJLFDO� FRQIOLFWV� DQG� SRZHU� G\QDPLFV�
�%URZQ���������'HVSLWH�LWV�RULJLQDWLRQ�LQ�FULWLFDO�DFFRXQWLQJ�OLWHUDWXUH��%HEELQJWRQ�HW�DO���������
DQG�SROLWLFDO� LGHDV�RI�DJRQLVWLF� GHPRFUDWV� �0RXIIH�� ������������������� GXULQJ� UHFHQW� \HDUV�
GLDORJLF�DFFRXQWLQJ�WKHRU\�EHFRPH�LQFUHDVLQJO\�HPSOR\HG�LQ�FULWLFDO�VFUXWLQ\�RI�3DUWLFLSDWRU\�
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*RYHUQDQFH� DQG� 1HZ� 3XEOLF� *RYHUQDQFH� DJHQGDV� �$OHNVDQGURY� HW� DO��� ������ %URZQ� 	�
'LOODUG������D����,Q�WKLV�ZD\��DSSO\LQJ�WR�6PDUW�&LW\�LGHD�O�V¶�GHYHORSPHQW�ZLWK�WKH�FRUH�UROH�RI�
FLWL]HQV¶� LQYROYHPHQW� �7RUILQJ� 	� 7ULDQWDILOORX�� ������� GLDORJLF� DFFRXQWLQJ� WKHRU\� FDQ� EH�
YDOXDEOH�WR�EULQJ�QHZ�LQVLJKWV� LQWR�XQGHUVWDQGLQJ�RI�FKDOOHQJHV� LQ�FLWL]HQV¶� LQYROYHPHQW� LQWR�
6PDUW�&LW\�GHFLVLRQ�PDNLQJ�DQG�KRZ�LW�LV�SRVVLEOH�WR�RYHUFRPH�WKHVH�FKDOOHQJHV��
7KH�SDSHU�ZLOO�SURFHHG�DV�IROORZV��)LUVWO\��ZH�ZLOO�UHYLHZ�WKH�H[LVWLQJ�OLWHUDWXUH�RQ�6PDUW�&LW\�
PDQDJHPHQW� DQG� GHYHORS� DUJXPHQWV� LQ� IDYRU� RI� GLDORJLF� DFFRXQWLQJ� WKHRU\� LQ� 6PDUW� &LW\�
GLVFRXUVH�� 7KH� SRLQW� RI� GHSDUWXUH� LV� WKH� DFNQRZOHGJPHQW� E\� SUHYLRXV� VWXGLHV� �*URVVL� 	�
3LDQH]]L��������+XVWRQ�HW�DO���������RI�DFFRXQWDELOLW\�SUREOHP�LQ�6PDUW�&LW\�PDQDJHPHQW��L�H��
³SUDFWLFH�RI�GHPDQGLQJ�DQG�JLYLQJ�WKH�UHDVRQV�WR�FRQGXFW´�UHODWHG�WR�YDOXH�FUHDWLRQ�LQ�FLWLHV�
�5REHUW� 	� 6FDSHQV�� ������� %DVHG� RQ� FULWLFDO� H[DPLQDWLRQ�� LW� FDQ� EH� DUJXHG� WKDW� H[LVWLQJ�
DFFRXQWDELOLW\� PHFKDQLVPV� �H�J�� ILQDQFLDO� DQG� QRQ�ILQDQFLDO� PHDVXUHV�� SHUIRUPDQFH� DQG�
SODQQLQJ� LQVWUXPHQWV�� GR� QRW� JLYH� DELOLW\� WR� LQFOXGH� ORFDO� FLWL]HQV� LQ� UHDO� GHFLVLRQ�PDNLQJ�
UHODWHG�WR�6PDUW�&LW\�LQLWLDWLYHV�UDWKHU�EHLQJ�HPEHGGHG�LQ�ORJLF�RI�PRQRORJLVP�>�@���6HFRQGO\��
ZH�ZLOO� UHYLHZ�WKH�NH\� LGHDV�RI�GLDORJLF�DFFRXQWLQJ�WKHRU\��%URZQ�	�'LOODUG������D������E���
IROORZHG� E\� LWV� OLQNLQJ� ZLWK� SUHYLRXV� FULWLFDO� VWXGLHV� RQ� 6PDUW� &LW\� DQG� LWV� DSSOLFDWLRQ� WR�
H[LVWLQJ� DFFRXQWDELOLW\� PHFKDQLVPV� LQ� FLWLHV¶� JRYHUQPHQWV�� 7KLUGO\�� ZH� ZLOO� UHIOHFW� RQ� KRZ�
GLDORJLF� WKHRU\� SULQFLSOHV� >�@� FDQ� EH� DSSOLHG� WR� FXUUHQW� 6PDUW� &LW\� PDQDJHPHQW� DQG�
DFFRXQWDELOLW\� SUDFWLFHV� DYDLODEOH� YLD� H[LVWLQJ� 6PDUW� &LW\� UDQNLQJ� DQG� DVVHVVPHQW� PRGHOV�
ZLWKLQ�(XURSHDQ�FRXQWLHV�DQG�SRVVLEOH�FKDOOHQJHV�RQ�LWV�ZD\��
 
Smart City as a modern µfairy tale¶  
1RZDGD\V� PDQ\� WKLQJV� EHFRPH� µVPDUW¶�� ³6PDUW� &LW\´� LQ� SDUWLFXODU� LQYRNHV� WKH� JURZLQJ�
LQWHUHVW�GXULQJ�UHFHQW�GHFDGHV�ZLWK�SDUWLFXODU�SURPLVH�RI�WHFKQRORJ\�WR�VROYH�WKH�SUREOHPV�RI�
WKH�IXWXUH�DQG�VXVWDLQDEOH�GHYHORSPHQW�RI�WKH�FLW\�ZKLFK�ZLOO� �EHFRPH�VDIHU��FOHDQHU��ULFKHU�
PRUH�DFFHVVLEOH��DQG�PRUH�LQQRYDWLYH��H�J��$QWKRSRXORV��������*UHHQILHOG��������0DQYLOOH�HW�
DO���������0HLMHU�	�%ROtYDU���������+RZHYHU��ZKDW�HYLGHQFH�GR�ZH�KDYH�VR�IDU� LQ�GHOLYHULQJ�
VXFK�SURPLVHV"�'R�6PDUW�&LW\¶V�SURPLVHV�EHFRPH�PRGHUQ�UHDOLW\�RU�UDWKHU�D�IDLU\�WDOH"�:KDW�
LV�WKH�SORW�DQG�ZKR�DUH�WKH�PDLQ�DFWRUV�KHUH"��
$V� QRWHG� E\� 0HLMHU� �������� WZR� JHQHUDO� SORWV� RI� 6PDUW� &LW\� SURPLVHV� DUH� HYLGHQW� LQ� WKH�
OLWHUDWXUH��ILUVW��WKH�WHFKQRORJLFDO�HQJLQHHULQJ�SHUVSHFWLYH�RQ�6PDUW�&LW\��DQG��VHFRQG��FULWLFDO�
VRFLDO�VWXGLHV�WHOOLQJ�D�VWRU\�RI�PDUJLQDOL]DWLRQ�RI�WKH�FLW\�E\�WKH�EXVLQHVV�LGHD�O�V�DQG�GDQJHU�
RI�µWHFKQRORJLFDO�EOLQGQHVV¶��
7KH� WHFKQRORJLFDO�HQJLQHHULQJ� SORW� RI� 6PDUW� &LW\� EHFRPHV� UDWKHU� DFWLYH� FRQWULEXWRU� LQ�
GHYHORSLQJ� FXUUHQW� WUHQGV� ZLWKLQ� FLWL]HQV� LQIUDVWUXFWXUHV� DQG� JHQHUDO� VXVWDLQDEOH�
GHYHORSPHQW� �$QWKRSRXORV�� ������ %DWW\�� ������ .LWFKLQ�� ������ 0RUD� HW� DO��� ������ 9LNWRU� 	�
.HQQHWK�� ������ :LLJ�� ������� � +HUH�� WKH� WHFKQRORJ\� SURYLGHV� QRYHO� VROXWLRQV� IRU� F\EHU�
SK\VLFDO� LQWHJUDWLRQ� LQ� WKH� XUEDQ� VSDFH�� D� JURZLQJ� QHWZRUN� RI� FLW\� DOOLDQFHV�� IRUXPV� DQG�
PDUNHWSODFHV� WKDW�DLP� WR�EULQJ� WRJHWKHU�VFLHQWLVWV��SUDFWLWLRQHUV�DQG�FLW\�JRYHUQPHQWV� LQ�DQ�
DWWHPSW�WR�GHILQH�D�FRPPRQ�XUEDQ�IXWXUH�DQG�D�SURPLVLQJ�LQWHUQDWLRQDO�QHWZRUN�RI�VFKRODUV�
�$QWKRSRXORV��������� ,Q�VXFK�DQ�RSWLPLVWLF�WHFKQLFDO�SORW�� WKH�PDLQ�DFWRUV�UHSUHVHQW�YDULRXV�
,&7�VROXWLRQV�� WHFKQRORJLFDO�V\VWHPV��H�J�� WUDQVSRUW��HQHUJ\��VXUYHLOODQFH��VHFXULW\��ZLWK� WKH�
NH\� UROH�RI�GDWD�ZKLFK�ZRXOG� UHVXOW� LQ�HIIHFWLYHQHVV�DQG�HIILFLHQF\� �H�J��EHWWHU�DQG�HIILFLHQW�
ZDVWH�V\VWHPV�DQG�WUDQVSRUW�LQIUDVWUXFWXUHV����H�J��%DWW\��������9LNWRU�	�.HQQHWK���������7KLV�
PDNHV�WKH�VPDUW�FLW\�DV�DQ�LQWHOOLJHQW��LQWHUFRQQHFWHG�DQG�LQVWUXPHQWHG�VHW�RI�GHYHORSPHQWV�
ZKLFK�DUH�VFLHQWLILF��REMHFWLYH��FRPPRQVHQVLFDO�DQG�DSROLWLFDO� LQ�QDWXUH��.LWFKLQ��������:LLJ��
�������1HYHUWKHOHVV��VXFK�IDLU\�WDOH�EHFRPHV�LQFUHDVLQJO\�FKDOOHQJHG�ZLWK�WKH�FULWLFDO�SORW�RI�
6PDUW�&LW\�H[DPLQDWLRQ���
7KH� JURZLQJ� QXPEHU� RI� FULWLFDO� VWXGLHV� KDV� EHHQ� GHYHORSHG� GXULQJ� UHFHQW� GHFDGH� �H�J��
*UHHQILHOG�� ������*URVVL�	�3LDQH]]L�� ������+ROODQGV�� ������������.LWFKLQ�� ������0DUYLQ�HW�
DO���������9DQROR���������������7KH�FRQWHQW�RI�6PDUW�&LW\�RSWLPLVWLF�SORW�ZDV� LQ� WKLV�UHJDUG�
VWUHWFKHG� DQG� µELWWHUHG¶� ZLWK� LVVXHV� RI� SROLWLFV�� EXUHDXFUDF\�� SRZHU� UHODWLRQV� DQG�
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PDUJLQDOL]DWLRQ� ZLWKLQ� PXOWLSOLFLW\� RI� DFWRUV� DQG� WKHLU� UROHV� LQ� 6PDUW� &LW\� LQLWLDWLYHV�� )RU�
H[DPSOH��6PDUW�&LW\�FRQFHSW�FRXOG� OHDG�WR�WKH�PDUJLQDOL]DWLRQ�RI�HQYLURQPHQWDO��VRFLDO�DQG�
HFRQRPLF�DVSHFWV�RI�VXVWDLQDELOLW\� LQ�IDYRU�RI� LQWHUHVWV�RI� ,7�FRPSDQLHV�DQG�EXVLQHVV�HOLWHV�
�H�J��+ROODQGV��������.LWFKLQ��������0DUYLQ�HW�DO����������$QRWKHU�SRVVLEOH�FRQWHQW�LV�³6PDUW�
&LW\´� XWRSLDQ� YLVLRQ� ZKLFK� GLVWUDFWV� DWWHQWLRQ� IURP� µUHDO¶� XUEDQ� SUREOHPV� DQG� SURPRWLQJ�
QHROLEHUDO� LGHD�O�V� �*UHHQILHOG�� ������ *URVVL� 	� 3LDQH]]L�� ������ +ROODQGV�� ������ .LWFKLQ��
�������WKHUHIRUH��EHFRPLQJ�D�UHODWLYHO\�SRRU�FRQFHSW�LI�LQWHQGHG�DV�D�PRGHO�RI�WKH�XUEDQ�OLIH�
RI� WKH�IXWXUH��9DQROR���������,Q�DGGLWLRQ�,&7�SURGXFHV�WKH�ELJ�GDWD�ZKLFK�SDUDGR[LFDOO\�FDQ�
JLYH� WRR�PXFK� UHOHYDQW� EXW� XVHOHVV� LQIRUPDWLRQ� GXH� WR� LQIRUPDWLRQ� RYHUORDG� �/HV]F]\QVNL��
������7D\ORU�%XFN�	�:KLOH�� ������DQG�GDQJHU�RI� µWHFKQRORJLFDO� EOLQGQHVV¶�ZKHQ�QHZ� WRROV�
EHFRPH� D� SDVVLRQ� UDWKHU� WKDQ� UDWLRQDO� LQVWUXPHQW� RU� WHFKQRORJ\� PHHWV� EXUHDXFUDWLF�
SURFHGXUHV��.RUQEHUJHU�HW�DO���������:DOUDYHQV���������
5HIOHFWLQJ�RQ�ERWK�WHFKQLFDO�HQJLQHHULQJ�DQG�FULWLFDO�GLVFXVVLRQV�RQ�6PDUW�&LW\��WKH�SUREOHP�
DSSHDUV�WKDW�WKHVH�WZR�SORWV�DUH�UDWKHU�IUDJPHQWHG�DQG�GR�QRW�DFNQRZOHGJH�WKH�FRPSOH[LWLHV�
RI�XUEDQ�JRYHUQDQFH�DQG�SROLWLFV�ZKHUH�VRFLDO�WHFKQLFDO�G\QDPLFV�RI�VPDUW�FLWLHV�VKRXOG�EH�
FDSWXUHG� �0HLMHU�� ������� 7KLV� EHFRPHV� FULWLFDO� WR� H[DPLQH� XQGHU� LQFUHDVLQJ� FRPSOH[LW\� RI�
VRFLHW\��.OLMQ��������DQG�LWV�GHPDQGV�WR�XQIROG�KRZ�WR�GHYHORS�6PDUW�&LW\�JRYHUQDQFH�ZKLFK�
VRPHKRZ�VKRXOG�EDODQFH�EHWZHHQ�GLYHUJHQW�DFWRUV¶�UROH�LQ�WKH�GHYHORSPHQW�RI�WKH�FRPELQHG�
6PDUW�&LW\�SORW�� L�H��EULGJLQJ�D�IDLU\� WDOH�WR�UHDOLW\�� �$V�D�VROXWLRQ��0HLMHU��������SURSRVHV�WR�
VHH�WKH�FRQVWUXFWLRQ�RI�VPDUW�FLWLHV�LQ�WHUP�RI�³DFWRUV´��ZKR�DUH�WKHUH�LQ�6PDUW�&LW\�LQLWLDWLYHV��
SULYDWH��SXEOLF�DQG�FLYLO�VRFLHW\�DFWRUV��³UXOHV´��ZKDW�JXLGHV�WKH�EHKDYLRU�RI�DFWRUV�DQG�KRZ�LW�
LV�FKDQJHG��DQG�³JDPHV´��DFWRUV�SOD\�GDWD�SURFHVVLQJ�DQG�WHFKQRORJ\�GHYHORSPHQWV�LQ�VXFK�
D�ZD\�WKDW�LW�PD[LPL]HV�WKHLU�SUHIHUHQFHV�IRU�VPDUWQHVV���:LWKLQ�WKHVH�GLPHQVLRQV���ZH�QHHG�
WR� PRYH� XUEDQ� JRYHUQDQFH� WR� WKH� GHPRFUDWLF� GLUHFWLRQ� ZKHUH� YDULRXV� DFWRUV� WU\� WR� ZLQ��
LQFOXGLQJ�FLWL]HQV��
$V�VXJJHVWHG�E\�6PDUW�&LW\� LGHD�O�V¶��FLWL]HQV�EHFRPH�WKH�NH\�DFWRU� LQ� WKH�GHYHORSPHQW�RI�
6PDUW� &LW\� LQLWLDWLYHV� � �7RUILQJ� 	� 7ULDQWDILOORX�� ������� %URDGO\� VSHDNLQJ�� VXFK� LGHRORJLFDO�
RULHQWDWLRQ�JRHV�ZLWK�JHQHUDO�FRQWHPSRUDU\�GLVFRXUVHV�RI�3DUWLFLSDWRU\�*RYHUQDQFH�DQG�1HZ�
3XEOLF� *RYHUQDQFH� ZKLFK� � VWUHVV� PRUH� ZLGH� FLWL]HQV� SDUWLFLSDWLRQ� DQG� LQYROYHPHQW� LQWR�
GHFLVLRQ�PDNLQJ� UHODWHG� WR� FLWLHV¶� JRYHUQPHQW� �VHH� H�J�� $OPTXLVW� HW� DO��� ������ )XQJ�� ������
*URVVL�	�6WHFFROLQL��������.OLMQ��������2VERUQH���������)URP�WKHVH�SHUVSHFWLYHV��GLYHUJHQW�
YRLFHV�QHHGV� RI� FLWL]HQV� VKRXOG� EH� WUDQVODWHG� LQWR� SROLWLFDO� FKRLFHV� LQFOXGLQJ� DJHQGD� LQ�
UHODWLRQ�WR�6PDUW�&LW\�LQLWLDWLYHV��0HLMHU���������L�H��WKH�ORFDO�DXWKRULWLHV�ZLOO�EH�DFFRXQWDEOH�IRU�
µVPDUW¶� YDOXH� FUHDWLRQ� LQ� FLWLHV�� ,Q� KLV� VHQVH�� IURP� 3DUWLFLSDWRU\� *RYHUQDQFH� SHUVSHFWLYH��
6PDUW� &LW\� LQLWLDWLYHV� VKRXOG� EH� VHHQ� DV� DQ� HOHPHQW� RI� FR�SURGXFWLRQ� �)XQJ�� ������ ZKHUH�
FLWL]HQV� FDQ� EH� DFWLYH� FRQWULEXWRUV� WR� FRPSOH[� SUREOHP�VROYLQJ� LQ� JRYHUQPHQW� WKRXJK�
EULQJLQJ� ORFDO� NQRZOHGJH� �/RYDQ� HW� DO��� ������ DQG� WKHLU� SDUWLFLSDWLRQ� JLYHV� DELOLW\� RI�
GLYHUJHQW�SOXUDO�YRLFHV�WR�EH�KHDUG�ZLWKRXW�FRQVLGHUDWLRQ�RI�SHRSOH¶V�FXUUHQW�VRFLDO�VWDWXV�DQG�
ZKHDOWK�WKURXJK�GHOLEUDWLRQ�SURFHVV��)XQJ�	�:ULJKW���������
1HYHUWKHOHVV��WKHUH�LV�DFFRXQWDELOLW\�SUREOHP�LQ�6PDUW�&LW\�PDQDJHPHQW��*URVVL�	�3LDQH]]L��
������+XVWRQ�HW� DO��� ������� L�H�� ³SUDFWLFH�RI� GHPDQGLQJ�DQG�JLYLQJ� WKH� UHDVRQV� WR� FRQGXFW´�
UHODWHG� WR� YDOXH� FUHDWLRQ� LQ� FLWLHV� �5REHUW� 	� 6FDSHQV�� ������� %DVHG� RQ� WKH� FULWLFDO�
H[DPLQDWLRQ�� LW� FDQ� EH� DUJXHG� WKDW� H[LVWLQJ� DFFRXQWDELOLW\� PHFKDQLVPV� �H�J�� ILQDQFLDO� DQG�
QRQ�ILQDQFLDO� PHDVXUHV�� SHUIRUPDQFH� DQG� SODQQLQJ� LQVWUXPHQWV�� GR� QRW� JLYH� WKH� DELOLW\� WR�
LQFOXGH�ORFDO�FLWL]HQV�LQ�UHDO�GHFLVLRQ�PDNLQJ�UHODWHG�WR�6PDUW�&LW\�LQLWLDWLYHV��%URUVWU|P�HW�DO���
�������6LPLODU�FRQFHUQV�JR�WR�3DUWLFLSDWRU\�*RYHUQDQFH��ZKHUH�WKH�IRUPDWLRQ�RI�GHOLEHUDWLYH�
GHPRFUDF\�FDQ�EH�KLJKO\�SUREOHPDWLF��$OHNVDQGURY�HW�DO�����������
%HLQJ�PRWLYDWHG�E\� WKLV�SUDFWLFDO�DQG� WKHRUHWLFDO� FRQXQGUXP�DORQJ�ZLWK� LQFUHDVLQJ�FDOOV� IRU�
FULWLFDO� HYDOXDWLRQV�RI�6PDUW� FLW\� �%LEUL�	�.URJVWLH�� ������0HLMHU�� �������ZH� MX[WDSRVLQJ� WKH�
H[LVWLQJ�FULWLFDO� OLWHUDWXUH�RQ�6PDUW�&LWLHV�DQG�GLDORJLF�DFFRXQWLQJ�WKHRU\�ZKLFK�LV�SUHVHQWHG�
EHORZ��'HVSLWH� LWV� RULJLQDWLRQ� LQ� FULWLFDO� DFFRXQWLQJ� OLWHUDWXUH� �%HEELQJWRQ� HW� DO��� ������ DQG�
SROLWLFDO� LGHDV� RI� DJRQLVWLF� GHPRFUDWV� �0RXIIH�� ������ ������ ������� GXULQJ� UHFHQW� \HDUV�
GLDORJLF�DFFRXQWLQJ�WKHRU\�EHFRPH�LQFUHDVLQJO\�HPSOR\HG�LQ�FULWLFDO�VFUXWLQ\�RI�3DUWLFLSDWRU\�
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*RYHUQDQFH� DQG� 1HZ� 3XEOLF� *RYHUQDQFH� DJHQGDV� �$OHNVDQGURY� HW� DO��� ������ %URZQ� 	�
'LOODUG������D����,Q�WKLV�ZD\��DSSO\LQJ�WR�6PDUW�&LW\�LGHD�O�V¶�GHYHORSPHQW�ZLWK�WKH�FRUH�UROH�RI�
FLWL]HQV¶� LQYROYHPHQW� �7RUILQJ� 	� 7ULDQWDILOORX�� ������� GLDORJLF� DFFRXQWLQJ� WKHRU\� FDQ� EH�
YDOXDEOH�WR�EULQJ�QHZ�LQVLJKWV� LQWR�XQGHUVWDQGLQJ�RI�FKDOOHQJHV� LQ�FLWL]HQV¶� LQYROYHPHQW� LQWR�
6PDUW�&LW\�GHFLVLRQ�PDNLQJ�DQG�KRZ�LW�LV�SRVVLEOH�WR�RYHUFRPH�WKHVH�FKDOOHQJHV��
 
Bringing dialogic accounting theory to Smart City: from deliberative to agonistic 
democracy view and taking divergent actors more seriously 
'LDORJLF�DFFRXQWLQJ� WKHRU\� �%HEELQJWRQ�HW�DO���������%URZQ��������%URZQ�	�'LOODUG������D��
����E��� EHLQJ� RULJLQDWHG� LQ� VXVWDLQDEOH� GHYHORSPHQW�� VRFLDO� DQG� HQYLURQPHQWDO� DFFRXQWLQJ�
VWXGLHV�� DUJXHV� WKDW� YDOXH� FUHDWLRQ� DQG� LWV� UHODWHG� QRQ�ILQDQFLDO� DQG� ILQDQFLDO� PHDVXUHV�
VKRXOG�EH�EDVHG�RQ�GLDORJXH�RI�GLYHUJHQW�YRLFHV��%HEELQJWRQ�HW�DO����������$SSO\LQJ�WR�6PDUW�
&LW\�GLVFRXUVH��WKH�GLDORJXH�VKRXOG�EH�FRQVWUXFWHG�DPRQJ�YDULRXV�DFWRUV�ZKHUH�DOO�LQWHUHVWV�
VKRXOG� EH� DOLJQHG�� GHFLVLRQV� DUH� EDVHG� RQ� FRQVHQVXV� DQG� NQRZOHGJH� FRQVWUXFWHG� E\� DOO�
DFWRUV�ZKR�ZDQW� WR� LQWHUYHQH� �EXW� QRW� QHFHVVDU\� DOORZHG��� ,Q� VXFK� FRQGLWLRQV�� WKH� GLDORJLF�
SURFHVV�RI�6PDUW�&LW\�FRQVWUXFWLRQ�IRU�H[DPSOH�ZRXOG�DUJXH�IRU�FUHDWLRQ�RI� UHODWLRQV�ZKHUH�
WKH� ERUGHUV� EHWZHHQ� FLWL]HQV�� WHFKQRORJ\� FRPSDQLHV�� ORFDO� DXWKRULWLHV� DQG� SROLWLFDO� HOLWHV�
EHFRPH�IOXLG���
1HYHUWKHOHVV�� XQGHU� WKH� GLPHQVLRQ� RI� GLDORJLF� DSSURDFK�� WKH� H[LVWLQJ� SUDFWLFHV� RI�
VXVWDLQDELOLW\�DQG�HQYLURQPHQWDO�DFFRXQWLQJ�UDWKHU�FODLP�IRU�UHSUHVHQWDWLRQ�RI�RQH�GRPLQDQW�
YRLFH�RI�EXVLQHVV�DQG�SROLWLFDO�HOLWHV�� WKHUHIRUH�� IRUPLQJ�D�PRQRORJXH� �%URZQ�HW�DO����������
6RPH� VLPLODU� FRQFHUQV� HYLGHQW� LQ� 6PDUW� &LW\� SORW� ZKLFK� ZKLOH� HQFRXUDJLQJ� IRU� FLWL]HQV�
HQJDJHPHQW�UDWKHU�VKRZV�GLVDSSRLQWLQJ�UHVXOWV��%LEUL�	�.URJVWLH��������0HLMHU���������
7KH�SUREOHP�DSSHDUV�WKDW�ZKLOH�WKH�OLWHUDWXUH�DOUHDG\�DFNQRZOHGJHV�WKH�FRPSOH[�DJHQGD�RI�
6PDUW� &LW\� JRYHUQDQFH� DQG� LWV� SROLWLFDO� QDWXUH� �0HLMHU�� ������� WKH� H[LVWLQJ�PHFKDQLVPV� RI�
GHPRFUDWLF�HQJDJHPHQW�DQG�GLDORJXH�DUH�VWLOO�EDVHG�RQ� LGHD�O�V�RI� UHSUHVHQWDWLYH�DQG�QRZ�
HYHQ� PRUH� RQ� GHOLEHUDWLYH� GHPRFUDF\� �%URZQ�� ������� ,Q� RWKHU� ZRUGV�� WKH� H[LVWLQJ�
PHFKDQLVPV�RI�FLWL]HQV�LQYROYHPHQW� LQWR�6PDUW�&LW\�DQG�6PDUW�&LW\�LQLWLDWLYHV�SUHWHQG�WR�EH�
GHOLEHUDWLYH�ZKLOH�LQ�UHDOLW\�WKH\�DUH�QRW��$OHNVDQGURY�HW�DO������������
,Q�WKLV�UHJDUG��%URZQ��������SURSRVHG�PRYLQJ�IURP�D�GHOLEHUDWLYH�DQG�UHSUHVHQWDWLYH�PRGHO�
RI� GHPRFUDF\� WR� WKH� DJRQLVWLF� RQH� �0RXIIH�� ������ ������ ������� ZKLFK� FDQ� LQIOXHQFH� RXU�
XQGHUVWDQGLQJ� KRZ�ZH� DSSURDFK� GHPRFUDWLF� JRYHUQDQFH�� LQFOXGLQJ� DFFRXQWDELOLW\� UHODWLRQV�
DQG�PRGHV� RI� JRYHUQDQFH� LQ� 6PDUW�&LW\� FDVH��$FFRUGLQJ� WR�%URZQ� DQG�'LOODUG� �����E�� S��
������ ³GHPRFUDWLF� SDUWLFLSDWRU\�JRYHUQDQFH� UHTXLUHV� WKDW� DIIHFWHG�VWDNHKROGHUV� DQG� SXEOLFV�
EH�DEOH�WR�VFUXWLQL]H�DQG�GHEDWH�WKH�YDOXHV�DQG�LQWHUHVWV�DW�VWDNH�IURP�GLYHUVH�SHUVSHFWLYHV´���
7KH�JHQHUDO�FODLP�RI�SROLWLFDO�LGHDV�RI�DJRQLVWLF�GHPRFUDWV�LQ�WKLV�UHJDUG�LV�WKDW�DQ\�GLDORJXH�
DQG� LWV� FRQVHQVXV�� ZKLOH� UHTXUH� SOXUDOLVW� DFWRUV� WR� EH� KHDUG�� LV� DOVR� LUUDWLRQDO� DQG� IXOO� RI�
DQWRJRQLVP� DQG� FRQIOLFWV� ZKHUH� HYHQ� LI� FRQVHQVXV� LV� DFKLYHG� FRQIOLFWV� FDQ� UHPDLQ� ZLWK�
LVVXHV�RI�SRZHU�DQG�GRPLQDWLRQ��0RXIIH���������������������%DVHG�RQ�WKHVH� LGHDV��%URZQ�
�������SS�����������FULWLFL]HV�WKH�GHSROLWLFL]DWLRQ�RI�SROLWLFV�DQG�WKH�³GLIILFXOW\�GHDOLQJ�ZLWK�WKH�
FRQIOLFWXDO�VLGH�RI�SOXUDOLVW�UHODWLRQVKLSV´�LQ�GHOLEHUDWLYH�GHPRFUDF\��7KH�FHQWUDO�EHQHILW�RI�WKH�
DJRQLVWLF� DSSURDFK� WR� WKH� GHPRFUDWL]DWLRQ� RI� DFFRXQWLQJ� LV� WKH� DFNQRZOHGJHPHQW� RI�
SOXUDOLVP�� GLIIHUHQFH�� FRQIOLFW� DQG� SRZHU� VWUXJJOHV� �%URZQ�� ������ %URZQ� DQG� 'LOODUG��
����D�E���,Q�WKLV�UHJDUG��%URZQ��������S�������DUJXHV�³IRU�WKH�OHJLWLPDF\��DQG�LQHYLWDELOLW\��RI�
WKH� µSROLWLFDO¶� LQ� DFFRXQWLQJ´� DQG� LWV� UHFHSWLYLW\� WR� WKH� QHHGV�� YRLFHV� DQG� LQWHUHVWV� RI� SOXUDO�
VRFLHW\�� 7KHUHIRUH�� GLDORJXH�� LQ� LWV� WXUQ�� VKRXOG�EH� YLHZHG�DV� D� FRPSOH[� SROLWLFDOO\�QDWXUHG�
SURFHVV� ZLWK� DFNQRZOHGJPHQW� RI� SOXUDOLVP�� GLIIHUHQFH�� LGHRORJLFDO� FRQIOLFWV� DQG� SRZHU�
G\QDPLFV��%URZQ����������
%DVHG� RQ� DQ� DJRQLVWLF� YLHZ� RI� GHPRFUDF\�� %URZQ� ������� SS�� ��������� SURSRVHG� HLJKW�
SULQFLSOHV�XQGHUSLQQLQJ�GLDORJLF�WKHRU\�WKDW�FDQ�DOVR�EH�DSSOLHG�WR�6PDUW�&LW\��:H�VXPPDUL]H�
WKHVH�SULQFLSOHV�ZLWK� UHIOHFWLRQ� WR�6PDUW�&LW\� LQLWLDWLYH�GHYHORSPHQW�DQG�FLWL]HQV� UROH�ZLWKLQ�
�7DEOH������
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Principle of dialogic 

accounting 
Application for Smart City 

���5HFRJQLWLRQ�RI�PXOWLSOH�
LGHRORJLFDO�RULHQWDWLRQV�

'XULQJ�GHYHORSPHQW�RI�6PDUW�&LW\�LQLWLDWLYHV��ZH�VKRXOG�UHFRJQL]H�
WKDW�DFWRUV�DUH�GLIIHUHQW�DQG�µDFFRXQW¶�IRU�GLIIHUHQW�WKLQJV�LQ�GLIIHUHQW�
ZD\V��7KHUHIRUH��6PDUW�&LW\�VKRXOG�UHFRJQL]H�GLYHUJHQW�LGHRORJLFDO�
SHUVSHFWLYHV�DQG�JLYH�D�µYRLFH¶�WR�DOO�RI�WKHP��DV�WKLV�JLYHV�D�EDVLV�IRU�
H[SORULQJ�SHRSOH¶V�FRPPRQDOLWLHV�DQG�GLIIHUHQFHV��

���$YRLGLQJ�PRQHWDU\�
UHGXFWLRQLVP��

6PDUW�&LW\�LQLWLDWLYHV�VKRXOG�SURYLGH�D�UDQJH�RI�TXDQWLWDWLYH�DQG�
TXDOLWDWLYH�GDWD�IRU�LQGLYLGXDOV�DQG�JURXSV��ZKR�FDQ�VHH�GLYHUVH�
HIIHFWV�IRU�WKHPVHOYHV�DQG�PDNH�WKHLU�RZQ�MXGJHPHQWV�DERXW�
PRQHWL]DWLRQ��LQFRPPHQVXUDELOLW\�DQG�WKH�H[WHQW�WR�ZKLFK�WKH\�DUH�
SUHSDUHG�WR�PDNH�WUDGH�RIIV��

���2SHQQHVV�DERXW�WKH�
VXEMHFWLYLW\�DQG�FRQWHVWDEOH�
QDWXUH�RI�FDOFXODWLRQV�

6PDUW�&LW\�LQLWLDWLYHV�VKRXOG�QRW�JORVV�RYHU�FRQIOLFWXDO�DVSHFWV�RI�
SOXUDOLVW�UHODWLRQV��7KH�µDFFRXQWV¶�LQWURGXFHG�VKRXOG�EH�RSHQ�WR�EHLQJ�
FRQWHVWHG�DQG�FKDOOHQJHG�E\�RWKHU�SDUWLFLSDQWV��

���(QDEOLQJ�DFFHVV�IRU�QRQ�
H[SHUWV�

6PDUW�&LW\�LQLWLDWLYHV�VKRXOG�HQDEOH�LQIRUPDWLRQ�WR�EH�DFFHVVLEOH�LQ�
WHFKQLFDOO\�XQGHUVWDQGDEOH�IRUPV�ZKLFK�DUH�DYDLODEOH�IRU�WHVWLQJ�E\�
QRQ�H[SHUWV��

���(QVXULQJ�HIIHFWLYH�
SDUWLFLSDWRU\�SURFHVV��

6PDUW�&LW\�LQLWLDWLYHV�VKRXOG�EH�RUJDQL]HG�ZLWK�SURFHGXUDO�UXOHV�
GHVLJQHG�WR�HVWDEOLVK�D�PRUH�HYHQ�µSOD\LQJ¶�ILHOG�DQG�ZLWK�GHYHORSLQJ�
EURDGHU�VWUXFWXUDO�FKDQJH��

���$WWHQWLRQ�WR�SRZHU�
UHODWLRQVKLSV�DQG�WKHLU�
G\QDPLFV�

6PDUW�&LW\�LQLWLDWLYHV�VKRXOG�EH�DZDUH�WKDW�LW�ZLHOGV�FRQVLGHUDEOH�
SRZHU�DQG�DXWKRULW\��JLYLQJ�D�VSDFH�IRU�SRZHUIXO�HOLWHV�WR�VXVWDLQ�DQG�
ILOWHU�WKH�ELJ�GDWD�DQG�LQLWLDWLYHV���'XULQJ�VPDUW�WHFKQRORJ\�
LQWURGXFWLRQ��HYHQ�ZKHQ�UHODWLRQV�DUH�ZLQ�ZLQ��DV\PPHWULF�SRZHU�
UHODWLRQV�PHDQ�WKDW�VRPH�JURXSV�PD\�ZLQ�IDU�PRUH�WKDQ�RWKHUV��

���5HFRJQL]LQJ�
WUDQVIRUPDWLYH�SRWHQWLDO�RI�
GLDORJLF�DFFRXQWLQJ��

6PDUW�&LW\�LQLWLDWLYHV�DQG�PHFKDQLVPV�RI�LQYROYHPHQW�VKRXOG�
HQFRXUDJH�VRFLDO�DFWRUV�WR�EHFRPH�PRUH�FULWLFDOO\�UHIOHFWLYH�DQG�
IDFLOLWDWH�EHWWHU�GLVFRXUVHV�DFURVV�JURXSV�ZLWK�GLIIHUHQW�SHUVSHFWLYHV��
7KLV�DVVLVWV�LQ�EULQJLQJ�WKH�OLPLWLQJ�EHOLHIV�DQG�DVVXPSWLRQV�RI�DOO�
DFWRUV�LQWR�FRQVFLRXVQHVV�DQG�DOORZV�WKHP�WR�FRQWHVW�HDFK�RWKHU¶V�
OLPLW�VLWXDWLRQV��

���5HVLVWLQJ�QHZ�IRUPV�RI�
PRQRORJLVP���

6PDUW�&LW\�LQLWLDWLYHV�DQG�PHFKDQLVPV�RI�LQYROYHPHQW�VKRXOG�QRW�EH�
RQO\�DERXW�GLDORJLF�UKHWRULF�ZKHUH�WKH�µEDQNLQJ¶�FRQFHSW�RI�
FRPPXQLFDWLRQ�LQ�ZKLFK�VSHDNHUV�µGHSRVLW¶�WKHLU�EHOLHIV�LV�LQWURGXFHG�
RU�WKURXJK�GLDORJLF�PHDQV�VWLOO�DLPV�WR�JXLGH�SHRSOH�WR�D�
SUHGHWHUPLQHG�µULJKW�DQVZHU¶��

Table 1. Principles to underpin dialogic accounting theory and its application for Smart City (adopted 
and based on Brown, 2009; Brown and Dillard, 2015a,b) 

 
Reflections on existing Smart City ranking and models within European countries 
from dialogic accounting theory (in progress) 
,W�LV�DUJXHG�LQ�WKLV�SDSHU�WKDW�H[LVWLQJ�DFFRXQWDELOLW\�PHFKDQLVPV�GR�QRW�JLYH�DELOLW\�WR�LQFOXGH�
ORFDO� FLWL]HQV� LQ� UHDO� GHFLVLRQ�PDNLQJ� UHODWHG� WR� 6PDUW� &LW\� LQLWLDWLYHV� ZLWK� UDWKHU� V\PEROLF�
UROHV�DWWDFKHG�WR�WKH�FLWL]HQV�DQG�LQ�PRQRORJLF�GHYHORSPHQWV�RI��JRYHUQDQFH��%\�FRQVLGHULQJ�
WKH� H[LVWLQJ� 6PDUW� &LW\� UDQNLQJV� DQG� IUDPHZRUNV� ZLWKLQ� (XURSHDQ� FRXQWLHV� WKDW� FRQWDLQ�
ILQDQFLDO�DQG�QRQ�ILQDQFLDO�PHDVXUHV��SHUIRUPDQFH�DQG�SODQQLQJ� LQVWUXPHQWV�ZH�FDQ�UHIOHFW�
RQ�KRZ�GLDORJLF�WKHRU\�SULQFLSOHV�FDQ�EH�DSSOLHG�WR�LW���
6PDUW�&LW\� UDQNLQJV� DQG� IUDPHZRUNV� KDYH� EHHQ� IORXULVKLQJ� LQ� WKH� UHFHQW� \HDUV� GXH� WR� WKH�
JURZLQJ� LQWHUHVW� LQ� WKH� VPDUW� FLW\� LQLWLDWLYHV�� 7KH\�DUH�QHFHVVDU\� WR�DVVLVW� GHFLVLRQ�PDNHUV�
DPRQJ� RWKHU� WKLQJV� WR� DVVHVV� FLWLHV¶� SURJUHVV� �$KYHQQLHPL� HW� DO��� ������� ,W� H[LVWV� VHYHUDO�
VPDUW�FLW\�DVVHVVPHQW�IUDPHZRUNV�DQG�UDQNLQJV�WKDW�KDYH�EHHQ�GHYHORSHG�WR�DVVHVV�FLW\¶V�
SHUIRUPDQFH�PHDVXUHPHQW�V\VWHPV���
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(XURSHDQ� 6PDUW� &LWLHV� 5DQNLQJ� �5�� � *LIILQJHU� HW� DO��� ������ 5XGROI� *LIILQJHU� 	� 3LFKOHU�
0LODQRYLü�������� LV� WKH�UHVXOW�RI�UHVHDUFK�SURMHFW�ILQLVKHG�LQ������DQG�FRQGXFWHG�E\�9LHQQD�
8QLYHUVLW\� RI� 7HFKQRORJ\�� 8QLYHUVLW\� RI� /MXEOMDQD� DQG� 'HOIW� 8QLYHUVLW\� RI� 7HFKQRORJ\�� 7KLV�
UDQNLQJ�GHDOV�ZLWK�PHGLXP�VL]HG�FLWLHV�DQG� WKHLU�SHUVSHFWLYHV� IRU�GHYHORSPHQW��$PRQJ� WKH�
UHFRPPHQGDWLRQV� RI� WKHLU� UDQNLQJ� *LIILQJHU� HW� DO�� ������� VWDWH� WKDW� PRUH� GLIIHUHQWLDWHG�
DSSURDFK� RI� UHOHYDQW� IDFWRUV� ZLOO� SURYLGH� LQIRUPDWLRQ� IRU� SROLF\PDNHUV� DQG� LQWHUHVWHG�
VWDNHKROGHUV�� (XURSHDQ� 6PDUW� &LW\� 5DQNLQJ� FRQWDLQV� VL[� FKDUDFWHULVWLFV�� VPDUW� HFRQRP\��
VPDUW� SHRSOH�� VPDUW� JRYHUQDQFH�� VPDUW� PRELOLW\�� VPDUW� HQYLURQPHQW� DQG� VPDUW� OLYLQJ��
*LIILQJHU�HW�DO���������S�����FRPH�XS�ZLWK�WKH�IROORZLQJ�GHILQLWLRQ��³$�6PDUW�&LW\�LV�D�FLW\�ZHOO�
SHUIRUPLQJ� LQ� D� IRUZDUG�ORRNLQJ� ZD\� LQ� WKHVH� VL[� FKDUDFWHULVWLFV�� EXLOW� RQ� WKH� µVPDUW¶�
FRPELQDWLRQ�RI�HQGRZPHQWV�DQG�DFWLYLWLHV�RI�VHOI�GHFLVLYH��LQGHSHQGHQW�DQG�DZDUH�FLWL]HQV�´�
7R�RSHUDWLRQDOL]H�WKLV�UDQNLQJ��WKH����IDFWRUV�DQG����LQGLFDWRUV��*LIILQJHU�HW�DO���������S������
KDYH� EHHQ� LGHQWLILHG� KLHUDUFKLFDOO\�� 'DWD� RQ� LQGLFDWRUV� LV� GUDZQ� IURP� SXEOLF� DQG� IUHHO\�
DYDLODEOH� GDWDEDVHV� �H�J�� SROLWLFDO� DFWLYLWLHV� RI� LQKDELWDQWV�� VDWLVIDFWLRQ� ZLWK� ILJKW� DJDLQVW�
FRUUXSWLRQ��XQHPSOR\PHQW� UDWH�DQG�YRWHUV� WXUQRXW�DW�FLW\�HOHFWLRQV��HWF���XVHG� WR� LPSXWH�VL[�
FKDUDFWHULVWLFV� RI� WKH� VPDUW� FLW\�� 7KH� LQGLFDWRU� YDOXHV� DUH� WUDQVIRUPHG� LQWR� VWDQGDUGL]HG�
YDOXHV�DQG�IXUWKHUPRUH�DJJUHJDWHG�WR�WKH�IDFWRUV�EDVHG�RQ�FRYHUDJH�UDWH�RI�HDFK�LQGLFDWRU�
�*LIILQJHU�HW�DO����������(XURSHDQ�6PDUW�&LWLHV�5DQNLQJ�FODLPV� WKDW� LW� LQFOXGHV�D�PL[WXUH�RI�
ORFDO�VHWWLQJV�DQG�DFWLYLWLHV�FDUULHG�RXW�E\�SROLWLFV��EXVLQHVV��DQG�WKH�LQKDELWDQWV�� ,W� LV�VWDWHG�
WKDW�WKLV�UDQNLQJ�VKRXOG�FRQVLGHU�DPRQJ�RWKHU�WKLQJV�DZDUHQHVV�DV�³LW�VHHPV�LPSRUWDQW�IRU�D�
VPDUW� FLW\� DV� FHUWDLQ� SRWHQWLDOV� FDQ� RQO\� EH� PRELOL]HG� LI� LQKDELWDQWV�� FRPSDQLHV� RU�
DGPLQLVWUDWLRQ� DUH� DZDUH� RI� WKH� FLWLHV� SRVLWLRQ�±� NQRZLQJ� WKH� FLW\� IURP� WKH� LQVLGH� EXW� DOVR�
EHLQJ�DZDUH�RI�WKH�VXUURXQGLQJV�DQG�WKH�V\VWHP�RI�FLWLHV�WKH�FLW\� LV� ORFDWHG�LQ´��*LIILQJHU�HW�
DO��� ������ S�� ����� $V� EHQFKPDUNLQJ� WRRO�� LW� SURYLGHV� D� ZD\� WR� GUDZ� OHVVRQV� IURP� EHWWHU�
SHUIRUPLQJ�FLWLHV�RU�SHUKDSV� UHVXOWLQJ� LQ�SROLF\� WUDQVIHU��7KH�SURFHVV�RI�GDWD�FROOHFWLRQ�DQG�
DQDO\VLV�DV�EHLQJ�WUDQVSDUHQW�DQG�EHLQJ�UHSURGXFLEOH�E\�RWKHUV�LV�DV�LPSRUWDQW�DV�SRVVLELOLW\�
WR�SURGXFH�UDQNLQJ�GHSHQGLQJ�RI� WKH�XVHU�RI�WKH�LQIRUPDWLRQ�DQG�KLV�KHU�QHHGV��*LIILQJHU�HW�
DO�����������
&,7<NH\V� SHUIRUPDQFH� PHDVXUHPHQW� IUDPHZRUN� IRU� PRQLWRULQJ� DQG� FRPSDULQJ� WKH�
LPSOHPHQWDWLRQ�RI�VPDUW�FLW\�VROXWLRQV��+XRYLOD�HW�DO���������LV�WKH�SURMHFW�GHOLYHUDEOH�RI�(8�
IXQGHG�SURMHFW� � �XQGHU� WKH�+RUL]RQ������SURJUDP�� DXWKRUHG�E\�E\�712� �1HWKHUODQGV���$,7�
�$XVWULD��� DQG� 977� �)LQODQG��� 7KLV� IUDPHZRUN� DVVLVWV� LQ� FRQGXFWLQJ� SURMHFW� DQG� FLW\� OHYHO�
DVVHVVPHQWV�� &,7<� NH\V� UHSUHVHQWV� WKH� VHOHFWLRQ� RI� LQGLFDWRUV� WKDW� FDQ� IXQFWLRQ� DV� .H\�
3HUIRUPDQFH�,QGLFDWRUV�IRU�WUDFNLQJ�WKH�SURJUHVV�WRZDUGV�FLW\�DQG�SURMHFW�REMHFWLYHV� �%RVFK�
HW�DO����������7KLV�IUDPHZRUN� LV�RUJDQL]HG�DURXQG�VXFK�FDWHJRULHV�UHOHYDQW�IRU�VPDUW�FLWLHV��
SHRSOH��SODQHW��SURVSHULW\��DQG�JRYHUQDQFH��+XRYLOD�HW�DO�����������,Q�GHYHORSLQJ�VPDUW�FLWLHV�
.3,V�� %RVFK� HW� DO�� ������� GHILQH� VPDUW� FLW\� DV� ³D� FLW\� WKDW� HIILFLHQWO\� PRELOL]HV� DQG� XVHV�
DYDLODEOH� UHVRXUFHV� �LQFOXGLQJ�EXW�QRW� OLPLWHG� WR�VRFLDO�DQG�FXOWXUDO�FDSLWDO�� ILQDQFLDO�FDSLWDO��
QDWXUDO� UHVRXUFHV�� LQIRUPDWLRQ� DQG� WHFKQRORJ\�� IRU� HIILFLHQWO\� LPSURYLQJ� TXDOLW\� RI� OLIH� RI� LWV�
LQKDELWDQWV>«@�� VLJQLILFDQWO\� LPSURYLQJ� UHVRXUFH� HIILFLHQF\�� GHFUHDVLQJ� LWV� SUHVVXUH� RQ� WKH�
HQYLURQPHQW� DQG� LQFUHDVLQJ� UHVLOLHQF\�� EXLOGLQJ� DQ� LQQRYDWLRQ�GULYHQ� DQG� JUHHQ� HFRQRP\��
DQG�IRVWHULQJ�D�ZHOO�GHYHORSHG�ORFDO�GHPRFUDF\´��S������&,7<NH\V�SHUIRUPDQFH�PHDVXUHPHQW�
V\VWHP� KDV� EHHQ� GHYHORSHG� EDVHG� RQ� PDSSLQJ� WKH� LGHQWLILHG� QHHGV� DJDLQVW� ��� H[LVWLQJ�
VXVWDLQDEOH� DQG� VPDUW� XUEDQ� SHUIRUPDQFH�PHDVXUHPHQW� V\VWHPV� DQG� WKHLU� LQGLFDWRUV� DQG�
ILOOLQJ� WKH� LGHQWLILHG� JDSV� �+XRYLOD� HW� DO��� ������� 'DWD� RQ� LQGLFDWRUV� LV� EDVHG� RQ� DYDLODEOH�
LQIRUPDWLRQ� DERXW� VPDUW� FLW\� SURMHFWV�ZLWK� ,7� FRPSRQHQW� GHVFULELQJ� DOO� NLQGV� RI� LQSXWV� DQG�
RXWSXWV� WKDW� LW� WKHQ� JHQHUDOL]HG� WR� EH� DEOH� WR� FRYHU� PDQ\� GLIIHUHQW� SURMHFWV� �%RVFK� HW� DO���
������S�������7KH�.3,V�IRU�VPDUW�FLWLHV�XQGHU�WKH�GHILQHG�FDWHJRULHV�LQFOXGH�VXFK�LQGLFDWRUV�
DV�GDWD�SULYDF\��LQQRYDWLRQ�KXEV�LQ�WKH�FLW\��FLWL]HQ�SDUWLFLSDWLRQ��HWF��%RVFK�HW�DO��������FODLP�
WKDW� &,7<NH\V� DVVHVVPHQW�PHWKRG� DQG� LQGLFDWRUV� DUH� VXSSRVHG� WR� DVVLVW� WR� HYDOXDWH� WKH�
VXFFHVV� RI� VPDUW� FLWLHV� DQG� ZKDW� DUH� WKH� SRVVLELOLWLHV� WR� FRQGXFW� WKHVH� SURMHFWV� LQ� RWKHU�
FRQWH[WV�� ,W�DOVR�EXLOGV�RQ�VSHFLILF�SROLF\�JRDOV� WKDW�FDQ�EH�D�SDUW� VPDUW�FLW\�VWUDWHJ\��7KLV�
SHUIRUPDQFH� PHDVXUHPHQW� IUDPHZRUN� DV� GHYHORSHG� E\� %RVFK� HW� DO�� ������� DQVZHUV� WKH�
ZLVKHV�RI�FLWLHV�DQG�FLWL]HQV�IRU�WKH�FRYHUDJH�RI�WKHLU�SULRULWLHV�DQG�UHIOHFWV�FLW\�JRDOV���
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(QGQRWHV��
� �0RQRORJLF� DFFRXQWLQJ� DQG� DFFRXQWDELOLW\� DUH� DVVRFLDWHG� ZLWK� WKH� SURGXFWLRQ� RI� FRQYHQWLRQDO�
PDLQVWUHDP�ZKLFK�LV�RYHUZKHOPHG�E\�WKH�SUH�JLYHQ�YDOXHV��DVVXPSWLRQV�RI�QHR�OLEHUDO�DQG�FDSLWDOLVP�
LGHRORJLHV��%URZQ����������
�� &ULWLFDO� GLDORJLF� SULQFLSOHV� �%URZQ�� ������ %URZQ� 	� 'LOODUG�� ����D�� ����E��� UHFRJQL]LQJ� PXOWLSOH�
LGHRORJLFDO� RULHQWDWLRQV�� DYRLGLQJ� PRQHWDU\� UHGXFWLRQLVP�� EHLQJ� RSHQ� DERXW� WKH� VXEMHFWLYH� DQG�
FRQWHVWDEOH� QDWXUH� RI� FDOFXODWLRQV�� HQDEOLQJ� DFFHVVLELOLW\� IRU� QRQ�H[SHUWV�� HQVXULQJ� HIIHFWLYH�
SDUWLFLSDWRU\�SURFHVVHV��EHLQJ�DWWHQWLYH�WR�SRZHU�UHODWLRQV��UHFRJQL]LQJ�WKH�WUDQVIRUPDWLYH�SRWHQWLDO�RI�
GLDORJLF�DFFRXQWLQJ��UHVLVWLQJ�QHZ�IRUPV�RI�PRQRORJLVP��
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Abstract: 7KH�LQKDELWDQW�EHKDYLRU�LV�WKH�LPSRUWDQW�SDUW�RI�WKH�VXVWDLQDEOH�YLWDOLW\�IRU�WKH�
KLVWRULFDO� EORFNV�� ,Q� RUGHU� WR� VROYH� WKH� FRQIOLFW� EHWZHHQ� LQKDELWDQW� OLIH� DQG� FRPPHUFLDO�
WRXULVP�LQ�WKH�UHQHZDO�RI�&KLQHVH�KLVWRULFDO�EORFNV��WKLV�SDSHU�SURSRVHV�WKH�VXVWDLQDEOH�
GHVLJQ�VWUDWHJ\�IRU�WKH�YLWDOLW\�RI�KLVWRULFDO�EORFNV�IURP�D�SHUVSHFWLYH�RI�LQKDELWDQW �VRFLDO�
LQWHJUDWLRQ�� %DVH� RQ� WKH� WKHRU\� RI� VRFLDO� LQWHJUDWLRQ� DQG� WDNLQJ� WKH� 'DR:DL� +LVWRULFDO�
%ORFNV� LQ� +DUELQ� DV� DQ� HPSLULFDO� FDVH�� WKH� SDSHU� FRQVWUXFWV� WKH� HYDOXDWLRQ� PRGHO� RI�
LQKDELWDQW�VRFLDO�LQWHJUDWLRQ��XVHV�WKH�FRQILUPDWRU\�IDFWRU�DQDO\VLV�PHWKRG�WR�TXDQWLI\�WKH�
LQIOXHQFH� IDFWRU� DQG� LWV� ZHLJKW� RI� LQKDELWDQW� VRFLDO� LQWHJUDWLRQ� E\� VWUXFWXUDO� HTXDWLRQ�
PRGHO� �6(0��� (PSLULFDO� UHVHDUFK� SURYHV� WKDW� EHKDYLRU� DQG� FXOWXUH� KDV� D� VLJQLILFDQW�
LPSDFW�RQ�WKH�VRFLDO� LQWHJUDWLRQ��,Q�WKH�HQG��WKH�SDSHU�GLVFXVVHV�WKH�VXVWDLQDEOH�GHVLJQ�
VWUDWHJ\�RI�KLVWRULF�EORFNV�IURP�WKH� ILYH�GLPHQVLRQV�RI�EHKDYLRU��FXOWXUH�� LQGXVWU\��VSDFH�
DQG� PDQDJHPHQW�� DQG� WKH� HPSKDVLV� RI� VXVWDLQDEOH� GHVLJQ� VKRXOG� EH� SXW� RQ� WKH�
LPSURYHPHQW�RI�EHKDYLRU�DQG�FXOWXUH��
Keywords: 6XVWDLQDEOH� 'HVLJQ�� 6RFLDO� ,QWHJUDWLRQ�0HDVXUHPHQW�� ,QKDELWDQW�� +LVWRULFDO�
%ORFNV�
�
1. Introduction 
�
7KH� VXVWDLQDEOH� GHVLJQ� RI� XUEDQ� KLVWRULF� EORFNV� DLPV� QRW� RQO\� WR� LPSURYH� D� GLODSLGDWHG�
SK\VLFDO� HQYLURQPHQW� EXW� DOVR� WR� UHGLVWULEXWH� DQG� LQWHJUDWH� VSDWLDO� UHVRXUFHV� XQGHU� VFDUFH�
DQG� FRQILQHG� VSDWLDO� FRQGLWLRQV�� ,WV� HVVHQFH� LV� WR� UHVWRUH� WKH� FXOWXUDO� YLWDOLW\� DQG� KLVWRULFDO�
FKDUDFWHULVWLFV� RI� VXFK� VWUHHW� EORFNV� ZKLOH� SURWHFWLQJ� WKH� LQWHUHVWV� RI� YDULRXV� JURXSV� DQG�
VRFLDO�FRPPXQLWLHV��8UEDQ�YLWDOLW\�RULJLQDWHV�LQ�WKH�HFRQRPLF��VRFLDO��DQG�FXOWXUDO�LQWHUDFWLRQ�
EHWZHHQ�SHRSOH�DQG�WKH�XUEDQ�SXEOLF�VSDFH��-LDQJ���������7KH�LQWHUZHDYLQJ�RI�SHRSOH��WKHLU�
DFWLYLWLHV��DQG�WKHLU�SODFHV�RI�UHVLGHQFH�KHOSV�FUHDWH�GLYHUVLW\�LQ�XUEDQ�OLIH��WKXV�QXUWXULQJ�LWV�
YLWDOLW\��-DFREV�-DQH���������7KH�VXVWDLQDEOH�GHVLJQ�RI�KLVWRULF�EORFNV�LV�D�QHFHVVDU\�PHDQV�
WR�PDLQWDLQ� HFRQRPLF� DQG� FXOWXUDO� YLWDOLW\� DV�ZHOO� DV� WKH� YLWDOLW\� RI� WKH� VRFLDO� FRPPXQLW\� RI�
VXFK�GLVWULFWV��
7KH� 9HQLFH� &KDUWHU� DGYRFDWHV� WKH� SURWHFWLRQ� RI� WKH� DXWKHQWLFLW\� RI� KLVWRULF� VSDWLDO�
HQYLURQPHQWV��;X��HW�DO����������7KH�NH\�WR�UHYLWDOL]LQJ�KLVWRULF�EORFNV�LV�WR�UHWDLQ�UHVLGHQWLDO�
LQKDELWDQWV�ZKLOH�FRQVHUYLQJ� WKHLU� OLIHVW\OH� �5XDQ���������7KH� IRFXV�RI�SURWHFWLRQ�VKRXOG�EH�
WKH� OLIH� RI� WKH� SHRSOH�� 3URWHFWLQJ� WKH� OLIHVW\OH� RI� WKH� LQKDELWDQWV� LV� D� FHQWUDO� IDFWRU� LQ�
PDLQWDLQLQJ� WKH� YLWDOLW\� RI� KLVWRULF� EORFNV� DV� WKH\� XQGHUJR� UHQRYDWLRQ� �<XDQ�� HW� DO��� �������
2QO\�VPDOO�VFDOH��JUDGXDO�UHFRQVWUXFWLRQ�EDVHG�RQ�WKH�QHHGV�RI�WKH�LQKDELWDQWV�FDQ�DFKLHYH�
WKH�VXVWDLQDEOH�GHYHORSPHQW�RI�KLVWRULF�EORFNV��;LD���������ZKLFK�LV�WKH�IXQGDPHQWDO�PHDQV�
WR� LQFUHDVH� WKH� YLWDOLW\� RI� VXFK� EORFNV�� ,Q� WKH� UHFRQVWUXFWLRQ� DQG� UHYLWDOL]DWLRQ� RI� KLVWRULF�
EORFNV� VROHO\� XQGHU� WKH� JXLGDQFH� RI� HFRQRPLF� YDOXHV�� HPSKDVLV� LV� RQO\� SODFHG� RQ� VSDWLDO�
LPSURYHPHQWV�EURXJKW�DERXW�E\�WKH�UHQHZDO�SODQ�DQG�HFRQRPLF�JURZWK�GXH�WR�WKH�PDUNHWLQJ�
HIIHFW��$� WKRURXJK�XQGHUVWDQGLQJ�RI� WKH� UHQHZDO�DQG�D�SURSHU�GLVWULEXWLRQ�RI� SROLWLFDO� ULJKWV�
DQG�HFRQRPLF�LQWHUHVWV�DPRQJ�DOO�VWDNHKROGHUV�DUH�LJQRUHG��7KLV�DSSURDFK�ZLOO�UHVXOW�LQ�D�VR�
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FDOOHG�³VSDFH�EXEEOH´�DQG�LQWHQVLI\�VRFLDO�FRQWUDGLFWLRQV��&KL��������+H��������=KDQJ��HW�DO���
�������
&KLQD�KDV�ZLWQHVVHG�WKH�HPHUJHQFH�RI�³KROORZ�EORFNV´� LQ�PDQ\�KLVWRULF�GLVWULFWV��([FHSW�IRU�
DFWLYLWLHV� WKDW� RFFXU�GXULQJ�SXEOLF�KROLGD\V�DQG�GD\WLPH�EXVLQHVV�KRXUV�� WKH�KROORZ�KLVWRULF�
EORFNV� DUH� GHYRLG� RI� SRSXODULW\� DQG� GHVHUWHG� E\� UHVLGHQWV�� ,W� LV� LPSRVVLEOH� WR� VXVWDLQ� WKH�
LQWHUQDO�RUJDQLF�YLWDOLW\� LQ�WKHVH�EORFNV��,W� LV�DOVR� LPSRVVLEOH�WR�PHHW�WKH�LQFUHDVLQJ�GHPDQG�
IRU� D� VDWLVI\LQJ� WRXULVWLF� H[SHULHQFH�� %HFDXVH� RI� WKH� HPSKDVLV� RQ� UHFRQVWUXFWLRQ� DQG�
SURILWDELOLW\�� KLVWRULF� EORFNV� KDYH� QRW� SHUIRUPHG� ZHOO� LQ� WHUPV� RI� WKH� VRFLDO� LQFOXVLRQ� RI�
LQKDELWDQWV��&RQIOLFWV�EHWZHHQ�LQKDELWDQWV�DQG�GHYHORSHUV�DUH�RIWHQ�URRWHG�LQ�XQMXVW�FKRLFHV�
DPRQJ� LQWHUHVWV�� ,Q� PDQ\� DVSHFWV�� VXFK� DV� OLIHVW\OH�� VXUYLYDO� VW\OH�� RU� VRFLDO� VWDWXV�� LW� LV�
GLIILFXOW�IRU�LQKDELWDQWV�WR�LQWHJUDWH�WKHLU�OLYHV�ZLWK�WRXULVP�GHYHORSPHQW�LQ�KLVWRULF�EORFNV��7R�
VRFLDOO\� LQWHJUDWH� WKH� LQKDELWDQWV� RI� KLVWRULF� EORFNV� DQG� VXVWDLQ� WKH� RUJDQLF� YLWDOLW\� RI� VXFK�
EORFNV��WKLV�SDSHU�FRQVWUXFWV�D�WKHRUHWLFDO�PRGHO�IRU�PHDVXULQJ�LQKDELWDQW�VRFLDO� LQWHJUDWLRQ��
8VLQJ�VXUYH\�GDWD�FROOHFWHG�IURP�LQKDELWDQWV�RI�+DUELQ¶V�'DR:DL�KLVWRULF�DQG�FXOWXUDO�EORFNV��
WKH� SDSHU� DGRSWV� FRQILUPDWRU\� IDFWRU� DQDO\VLV� RI� VWUXFWXUDO� HTXDWLRQ� PRGHOLQJ� �6(0�� WR�
DQDO\]H� WKH� VWDWLVWLFDO� GDWD�� ,Q� DGGLWLRQ�� D�TXDQWLWDWLYH� VWXG\� RQ� WKH� LQIOXHQFLQJ� IDFWRUV� DQG�
WKHLU� ZHLJKWV� ZLWK� UHVSHFW� WR� LQKDELWDQW� VRFLDO� LQWHJUDWLRQ� LV� SHUIRUPHG�� 6XEVHTXHQWO\�� ZH�
SURSRVH� D� GHVLJQ� VWUDWHJ\� WR� DFKLHYH� WKH� VXVWDLQDEOH� YLWDOLW\� RI� WKH� KLVWRULF� EORFNV� ZKLOH�
HQVXULQJ�WKH�VRFLDO�LQWHJUDWLRQ�RI�LQKDELWDQWV��
�
1.1  Sustainable Design 
6XVWDLQDEOH�GHVLJQ�LQFOXGHV�QRW�RQO\�WKH�VXVWDLQDELOLW\�RI�WKH�HQYLURQPHQW�DQG�LWV�UHVRXUFHV�
EXW�DOVR� WKDW�RI�VRFLHW\�DQG�FXOWXUH�� ,W� LV�D�VWUDWHJLF�GHVLJQ�DFWLYLW\� IRU� WKH�FRQVWUXFWLRQ�DQG�
GHYHORSPHQW� RI� VXVWDLQDEOH� VROXWLRQV�� ZKLFK� ZHLJKV� HFRQRPLF�� HQYLURQPHQWDO�� PRUDO�� DQG�
VRFLDO�LVVXHV�LQ�D�EDODQFHG�PDQQHU�ZKLOH�FRQVLGHULQJ�GHVLJQ�JXLGHOLQHV�DQG�WKH�VDWLVIDFWLRQ�
RI� FRQVXPHU� GHPDQG� �&URVELH� 0� -�� ������� 6XVWDLQDEOH� GHVLJQ� UHTXLUHV� WKH� KDUPRQLRXV�
GHYHORSPHQW�RI�LQGLYLGXDOV�DQG�WKHLU�HQYLURQPHQW�DV�ZHOO�DV�SURGXFWV��VHUYLFHV��DQG�V\VWHPV�
WKDW�PHHW�WKH�QHHGV�RI�WKH�SUHVHQW�JHQHUDWLRQ�ZKLOH�HQVXULQJ�VXVWDLQDEOH�IXWXUH�GHYHORSPHQW�
�6]RNROD\�6����������
6XVWDLQDEOH� GHVLJQ� KDV� IRXU� DWWULEXWHV�� QDWXUDO� DWWULEXWHV�� VRFLDO� DWWULEXWHV�� HFRQRPLF�
DWWULEXWHV�� DQG� VFLHQWLILF� DQG� WHFKQRORJLFDO� DWWULEXWHV�� $V� VXFK�� LW� UHTXLUHV� WKDW� WKH� KXPDQ�
OLYLQJ�HQYLURQPHQW�EH�VXVWDLQHG�ZKLOH�WKH�TXDOLW\�RI�KXPDQ�OLIH�LV�LPSURYHG��7KH�QHW�EHQHILWV�
RI�HFRQRPLF�GHYHORSPHQW�DUH�LQFUHDVHG�WR�WKH�PD[LPXP�XQGHU�WKH�SUHPLVH�WKDW�WKH�TXDOLW\�
RI�QDWXUDO�UHVRXUFHV�DQG�WKHLU�VHUYLFHV�DUH�PDLQWDLQHG�ZKLOH�WKH�FRQVXPSWLRQ�RI�HQHUJ\�DQG�
RWKHU� QDWXUDO� UHVRXUFHV� LV� UHGXFHG� DV� PXFK� DV� SRVVLEOH� �$]KDU� 6�� HW� DO��� ������� 7KH�
VXVWDLQDEOH�GHVLJQ�RI�KLVWRULF�EORFNV�LQYROYHV�WKH�LQWHJUDWLRQ�RI�WKH�VRFLR�HFRQRPLF�FXOWXUH�LQ�
VSDWLDO�PDQDJHPHQW��7KH�YLWDOLW\�RI�KLVWRULF�EORFNV�HQWDLOV�DGRSWLQJ�VXVWDLQDEOH�GHYHORSPHQW�
LQ�SODQQLQJ�DQG�GHVLJQ�DQG�XVLQJ�VSDWLDO�SODQQLQJ�WR� WKH�JUHDWHVW�H[WHQW�SRVVLEOH� WR�UHDOL]H�
WKH�VXVWDLQDEOH�YLWDOLW\�RI�VXFK�GLVWULFWV��
�
1.2  Social Integration Measurement 
6RFLDO� LQWHJUDWLRQ�� ZKLFK� EHFDPH� WKH� FRUH� FRQFHSW� RI�:HVWHUQ� VRFLDO� SROLF\� UHVHDUFK� DQG�
VRFLDO�SROLF\�SUDFWLFH�LQ�WKH�HDUO\���VW�FHQWXU\��KDV�EHHQ�ZLGHO\�HQFRXUDJHG�E\�JRYHUQPHQW��
VRFLDO� SROLF\� UHVHDUFK�� DQG� GHFLVLRQ�PDNHUV�� 7KH� GHILQLWLRQ� RI� VRFLDO� LQWHJUDWLRQ� E\� WKH�
(XURSHDQ�8QLRQ��(8��LQ������FDQ�EH�VXPPDUL]HG�DV�IROORZV��6RFLDO�LQWHJUDWLRQ�LV�D�SURFHVV�
WR� HQVXUH� WKDW� VRFLDOO\� YXOQHUDEOH� JURXSV� KDYH� DFFHVV� WR� GHYHORSPHQW� RSSRUWXQLWLHV� DQG�
UHVRXUFHV��SDUWLFLSDWH�LQ�HFRQRPLF��FXOWXUDO�DQG�VRFLDO�DFWLYLWLHV��UHFHLYH�VRFLDO�EHQHILWV��DQG�
UHFHLYH� VLJQLILFDQW� RSSRUWXQLWLHV� WR� SDUWLFLSDWH� GHFLVLRQ�PDNLQJ� �5HJLQD�� ������� 7KH�
PHDVXUHPHQW� RI� VRFLDO� LQWHJUDWLRQ� ZDV� SLRQHHUHG� E\� 3DUN� DQG� %XUJHVV�� ZKR� SURSRVHG� D�
YLHZ� RI� VRFLDO� LQWHJUDWLRQ� LQ� ZKLFK� IRXU� DVSHFWV� LQWHUDFW�� HFRQRPLF� FRPSHWLWLRQ�� SROLWLFDO�
FRQIOLFW�� VRFLDO� FRQQHFWLRQ�� DQG� FXOWXUDO� LQWHJUDWLRQ� �3DUN�� ������� /DQGHFNHU� GLYLGHG� VRFLDO�
LQWHJUDWLRQ� LQWR� FXOWXUDO� LQWHJUDWLRQ�� FRPPXQLFDWLYH� LQWHJUDWLRQ�� IXQFWLRQDO� LQWHJUDWLRQ�� DQG�
QRUPDWLYH� LQWHJUDWLRQ� �/DQGHFNHU�� ������� 6XEVHTXHQWO\�� PDQ\� VRFLRORJLVWV� GLYLGHG� WKH�
FODVVLILFDWLRQ�V\VWHP�RI�VRFLDO�LQWHJUDWLRQ�PHDVXUHPHQW�LQWR�PRUH�VSHFLILF�OHYHOV��7KH�(8�KDV�
DOVR� SOD\HG� DQ� LPSRUWDQW� UROH� LQ� WKH� GHVLJQ� RI� D� VRFLDO� LQWHJUDWLRQ� LQGLFDWRU� V\VWHP�� ,Q�
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'HFHPEHU������� WKH� ,QGLFDWRUV¶�6XE�*URXS� �,6*��RI� WKH�(8¶V�6RFLDO�3URWHFWLRQ�&RPPLWWHH�
SURSRVHG����LQGLFDWRUV�GLYLGHG�LQWR�WZR�OHYHOV��SULPDU\� LQGLFDWRUV�DQG�VHFRQGDU\� LQGLFDWRUV��
,Q� -XQH� ������ WKH� 6RFLDO� 3URWHFWLRQ� &RPPLWWHH� GLYLGHG� WKH� VRFLDO� LQWHJUDWLRQ� DQG� VRFLDO�
SURWHFWLRQ�LQGLFDWRUV�LQWR�IRXU�PDMRU�FRPSRVLWH�V\VWHPV��RYHUDOO� LQGLFDWRUV��VRFLDO� LQWHJUDWLRQ�
LQGLFDWRUV��SHQVLRQ�LQGLFDWRUV��DQG�KHDOWK��DQG�ORQJ�WHUP�FDUH�LQGLFDWRUV��/X���������'LIIHUHQW�
IURP�LQ�RWKHU�FRXQWULHV�WKDW�IDFH�LPPLJUDWLRQ�LVVXHV��VRFLDO�LQWHJUDWLRQ�PHDVXUHPHQW�LQ�&KLQD�
IRFXVHV�RQ�WKH�VRFLDO�LQWHJUDWLRQ�RI�PLJUDQW�ZRUNHUV��RWKHU�PLJUDQWV��XUEDQ�QHZ�LPPLJUDQWV��
DQG� RWKHU� JURXSV� �&KHQ�� HW� DO��� ������ +XDQJ�� ������ <XH�� HW� DO��� ������7KH�PHDVXUHPHQW�
GLPHQVLRQV� LQFOXGH� HFRQRPLF� LQWHJUDWLRQ� �+XDQJ�� ������ <DQJ�� ������� SV\FKRORJLFDO�
LQWHJUDWLRQ��<DQJ��������=KDQJ��HW�DO���������FXOWXUDO�LQWHJUDWLRQ��/X��������<XH��HW�DO����������
LGHQWLW\� LQWHJUDWLRQ��&KHQ��HW�DO���������<DQJ��������=KRX��������5HQ��HW�DO��������:DQJ��HW�
DO����������DQG�FRPPXQLW\�LQWHJUDWLRQ��+H��HW�DO����������,Q�WKH�OLWHUDWXUH�RQ�VRFLDO�LQWHJUDWLRQ��
OLWWOH�VFKRODUO\�DWWHQWLRQ�KDV�EHHQ�GHYRWHG�WR�WKH�LQKDELWDQWV�RI�KLVWRULF�EORFNV��
�
1.3  Inhabitant Social Integration Measurement 
,QKDELWDQW�VRFLDO�LQWHJUDWLRQ�LQWURGXFHV�WKH�FRQFHSW�RI�VRFLDO�LQWHJUDWLRQ�LQWR�WKH�UHYLWDOL]DWLRQ�
RI�KLVWRULF�EORFNV��,QKDELWDQW�LQWHJUDWLRQ�LV�EDVHG�RQ�VRFLDO�MXVWLFH�DQG�KDUPRQLRXV�LQWHJUDWLRQ��
,W� HPSKDVL]HV� IDLUQHVV� UHJDUGLQJ� FXOWXUDO�� HFRQRPLF�� HQYLURQPHQWDO�� DQG� EHKDYLRUDO�
LQWHJUDWLRQ� LQ� WKH�SURWHFWLRQ�DQG�GHYHORSPHQW�RI�KLVWRULF�EORFNV�DQG�SODQQLQJ� LGHDV� WKDW�DUH�
QRW� VROHO\� RULHQWHG� WRZDUG� HFRQRPLF� GHYHORSPHQW�� $WWHQWLRQ� LV� SDLG� WR� WKH� LQKDELWDQWV¶� OLIH�
PRGHO� DQG� JURXS� LQWHUHVWV�� 'UDZLQJ� RQ� WKH� VRFLDO� LQWHJUDWLRQ�PHDVXUHPHQW� RI� QHZ� XUEDQ�
LPPLJUDQWV� �=KDQJ�� ������ DQG� WKH� 6\GQH\� 8UEDQ� )URQWLHUV� 3URJUDP� �8)3�� IRU� VRFLDOO\�
YXOQHUDEOH�JURXSV��/L��HW�DO����������D�V\VWHP�LV�FRQVWUXFWHG�WR�PHDVXUH�LQKDELWDQW�LQWHJUDWLRQ�
LQ�WHUPV�RI�EHKDYLRU��<DQJ���������FXOWXUH��=KRX���������LQGXVWU\��=KDQJ��HW�DO����������VSDFH�
�=KDQJ��HW�DO���������/X��HW�DO���������&DL��HW�DO����������DQG�PDQDJHPHQW� � �/X���������7KH�
VSHFLILF� LQWHJUDWLRQ� GLPHQVLRQV� LQFOXGH� WKH� LQWHJUDWLRQ� RI� LQKDELWDQW� EHKDYLRU� DQG� WRXULVW�
EHKDYLRU�� QHLJKERUKRRG� FXOWXUH� DQG� EXVLQHVV� FXOWXUH�� WKH� HPSOR\PHQW� HFRQRP\� DQG� WKH�
EXVLQHVV� HFRQRP\�� OLYLQJ� VSDFH� DQG� WRXULVP� VSDFH�� DQG� SXEOLF� PDQDJHPHQW� DQG� SXEOLF�
SDUWLFLSDWLRQ��
�
(1) Behavior integration dimension 
%HKDYLRU�LQWHJUDWLRQ�LQFOXGHV�D�ZLGH�UDQJH�RI�DVSHFWV��VXFK�DV�LQWHUSHUVRQDO�FRPPXQLFDWLRQ��
OLYLQJ� KDELWV�� FRPPXQLW\� SDUWLFLSDWLRQ�� DQG� VRFLDO� EHKDYLRU�� 7KH� LQWHJUDWLRQ� RI� WZR� JURXSV�
UHTXLUHV� WKDW� RQH� JURXS� LV� XQLYHUVDOO\� DFFHSWHG� E\� WKH� RWKHU� LQ� GDLO\� OLIH� DQG� WKH� SULYDWH�
GRPDLQ��%ODX���������7R�LQWHJUDWH�LQKDELWDQW�EHKDYLRU�DQG�WRXULVW�EHKDYLRU�LQ�KLVWRULF�EORFNV��
LQKDELWDQWV� PXVW� DFFHSW� WRXULVW� UHFUHDWLRQDO� DFWLYLWLHV� LQ� WKHLU� OLYLQJ� HQYLURQPHQW�� 5HJXODU�
GLVWXUEDQFH� RI� LQKDELWDQWV� E\� WRXULVP� VKRXOG� EH�PLQLPL]HG�� 7KH�JRDO� LV� WR� HQVXUH� WKDW� WKH�
LQKDELWDQWV¶�OLIH�UK\WKP�UHPDLQV�XQFKDQJHG�DQG�WKHLU�EHKDYLRU�DQG�KDELWV�DUH�UHVSHFWHG��,W�LV�
DOVR� QHFHVVDU\� WR� LQFRUSRUDWH� WKH� FXVWRPDU\� DFWLYLWLHV� RI� KLVWRULF� EORFN� LQKDELWDQWV� LQWR�
WRXULVP�DFWLYLWLHV��7KH�LQWHJUDWLRQ�RI�LQKDELWDQW�DQG�WRXULVW�EHKDYLRU�VKRXOG�EH�DFFRPSOLVKHG�
ZKLOH�DYRLGLQJ�GLVUXSWLRQ��SURYLGLQJ�SURWHFWLRQ��DQG�HQFRXUDJLQJ�FRQVHUYDWLRQ��
(2) Cultural integration dimension 
7KH� FXOWXUDO� LQWHJUDWLRQ� RI� KLVWRULF� EORFNV� UHTXLUHV� WRXULVP� GHYHORSPHQW� WR� UHFRJQL]H� WKH�
FXOWXUH�� ORFDO� FXVWRPV�� DQG� VRFLDO� FRQFHSWV� WKDW� SUHYDLO� LQ� KLVWRULF� GLVWULFWV�� 7KH� JRDO� LV� WR�
RYHUFRPH�WKH�LPSDVVH�EHWZHHQ�SUHVHUYLQJ�WKH�WUDGLWLRQDO�QHLJKERUKRRG�FXOWXUH�DQG�WRXULVP�
GHYHORSPHQW��7KH�LQWHJUDWLRQ�RI�QHLJKERUKRRG�FXOWXUH�DQG�WKH�WRXULVP�EXVLQHVV�FXOWXUH�LV�WKH�
NH\� WR� UHDOL]LQJ� WKH� VRFLDO� LQWHJUDWLRQ� RI� LQKDELWDQW� FRPPXQLWLHV� LQ� KLVWRULF� EORFNV�� 7KH�
UHFRJQLWLRQ�RI� WUDGLWLRQDO�FXOWXUH� LV�EDVHG�RQ�UHVSHFW� IRU� WKH�FXOWXUH�RI�D�KLVWRULF�EORFN��7KH�
EXVLQHVV�FXOWXUH�FUHDWHG�E\�WRXULVP�GHYHORSPHQW�VKRXOG�UHVSHFW�H[LVWLQJ�WUDGLWLRQDO�IRUPV�RI�
EXVLQHVV� DQG� VHHN� WR� FRQWLQXH� DQ� DUHD¶V� RULJLQDO� IRUPV� RI� FRPPHUFH� DQG� WUDGH�� ,Q� WKLV�
PDQQHU��WKH�LQWHJUDWLRQ�RI�D�WUDGLWLRQDO�QHLJKERUKRRG�FXOWXUH�DQG�D�EXVLQHVV�FXOWXUH�FDQ�EH�
DFKLHYHG��$SSURSULDWH�PHDVXUHV�PXVW�WR�EH�DGRSWHG�WR�UHGXFH�WKH�FRPPHUFLDOL]DWLRQ�RI�IRON�
FXOWXUDO� DFWLYLWLHV� DQG� UHVWRUH� WKH� DXWKHQWLF� WUDGLWLRQ� RI� WKH� KLVWRULF� EORFN�� ,Q� WKLV� ZD\�� WKH�
FRQWUDGLFWLRQ�EHWZHHQ�VWUHHW�FXOWXUH�DQG�WRXULVP�FXOWXUH�FDQ�EH�HDVHG��

1266



&DL�=LKDQ��/X�0LQJ� Sustainable design of historic blocks ��WK�,62&$53�&RQJUHVV�������

�
�

(3) Industrial integration dimension
7KH� UHYLWDOL]DWLRQ� DQG� GHYHORSPHQW� RI� KLVWRULF� EORFNV� LQHYLWDEO\� UHVXOWV� LQ� WKH� SXUVXLW� RI�
HFRQRPLF� EHQHILWV� E\� SURILW�PDNLQJ� LQGXVWULHV�� 7KH� WRXULVP� LQGXVWU\� FDQ� EULQJ� VXEVWDQWLDO�
HFRQRPLF�EHQHILWV� IURP� WRXULVWV��+RZHYHU�� WKH� UHDOL]DWLRQ�RI� LQGXVWULDO� LQWHJUDWLRQ� LQ�KLVWRULF�
EORFNV�PXVW�DGGUHVV�WKH�JDS�EHWZHHQ�WKH�LQKDELWDQW�HPSOR\PHQW�OHYHO�DQG�WKH�UHTXLUHPHQWV�
RI�FRPPHUFLDO�FRPSDQLHV��,QGXVWULDO� LQWHJUDWLRQ�PHDQV�WKH�LQWHUSHQHWUDWLRQ�DQG�LQWHUVHFWLRQ�
RI�SURGXFWV�IURP�GLIIHUHQW�LQGXVWULHV�RU�ZLWKLQ�WKH�VDPH�LQGXVWU\�DQG�WKH�HYHQWXDO�IRUPDWLRQ�RI�
D� QHZ�� XQLILHG� LQGXVWU\� �/L�� ������� ,QKDELWDQW� HPSOR\PHQW� E\� FRPSDQLHV� XQGHUWDNLQJ� WKH�
UHQHZDO� RI� KLVWRULF� EORFNV�� WKH� FRPSUHKHQVLYH� FRQVLGHUDWLRQ� RI� EXVLQHVV� VHOHFWLRQ� FULWHULD��
DQG�FODVVLI\LQJ�EXVLQHVV�W\SHV�WR�VDWLVI\�PXOWLSOH�GHPDQGV�ZLOO�KHOS�LQWHJUDWH�LQKDELWDQWV�LQWR�
WKH� UHQHZHG� ORFDO� HFRQRP\�� ,Q� WKLV� ZD\�� LQKDELWDQWV� FDQ� EH� LQYROYHG� LQ� WKH� OLIH�PRGHO� RI�
³LQWHJUDWLQJ�LQGXVWU\�ZLWK�OLYLQJ´��
(4) Spatial integration dimension
,Q� WHUPV� RI� VRFLDO� VSDFH�� D� FLW\� LV� D� FRPPXQLW\� ZLWK� DQ� LQWHUQDO� JURZWK� PHFKDQLVP� WKDW�
LQWHJUDWHV�YDULRXV�FRPSRQHQWV��³2UJDQLF�XQLW\´�DQG�³PHFKDQLFDO�XQLW\´�DUH�GLIIHUHQW�IRUPV�RI�
RUJDQL]LQJ� SHRSOH�� 3HRSOH� RFFXS\� GLIIHUHQW� VSDWLDO� SRVLWLRQV� DV� D� UHVXOW� RI� WKHLU� GLIIHULQJ�
RFFXSDWLRQV�� VWDWXV� DQG� SUHVWLJH�� 7KH� JUHDWHU� WKDW� WKH� VRFLDO� GLIIHUHQWLDWLRQ� LV�� WKH� PRUH�
FRPSOLFDWHG�LWV�VSDWLDO�VWUXFWXUH��<DQJ���������7KH�VSDWLDO�LQWHJUDWLRQ�RI�KLVWRULF�EORFNV�LV�WKH�
FRXQWHUSDUW� RI� WKH� FRUUHVSRQGLQJ� VSDWLDO� GLIIHUHQWLDWLRQ�� ,Q� WKH� SURFHVV� RI� SODQQLQJ� DQG�
UHYLWDOL]LQJ� KLVWRULF� EORFNV�� SUHVHUYLQJ� WKH� LQKDELWDQW¶V� OLYLQJ� FRQGLWLRQV� LQHYLWDEO\� UHVXOWV� LQ�
WKH� KHWHURJHQHLW\� RI� WRXULVP� VSDFH� DQG� OLYLQJ� VSDFH�� 7KH� UHDOL]DWLRQ� RI� VSDWLDO� LQWHJUDWLRQ�
UHIHUV�WR�KRZ�WKH�SK\VLFDO�VSDWLDO� OD\RXW�RUJDQLFDOO\�GLYLGHV�RU� LQWHJUDWHV�WKH�DUHDV�LQ�ZKLFK�
WKH� LQKDELWDQWV� OLYH� DQG� WKH� SXEOLF� SODFHV� RI� WRXULVP�� ,Q� PRYLQJ� WRZDUG� FRPPHUFLDO�
GHYHORSPHQW�� WKH� SODQQLQJ� RI� KLVWRULFDO� EORFNV� VKRXOG� JLYH� SULRULW\� WR� FRQVLGHULQJ� WKH�
GLVUXSWLRQ�RI� WKH� OLYLQJ�HQYLURQPHQW� FDXVHG�E\� WRXULVW� DFWLYLW\�DQG� LPSURYLQJ� WKH� VKDULQJ�RI�
UHVRXUFHV�IURP�SXEOLF�IDFLOLWLHV��
(5) Management integration dimension
7KH� PRVW� REYLRXV� PHDQV� RI� LQKDELWDQW� VRFLDO� LQWHJUDWLRQ� LV� WR� HVWDEOLVK� D� VRXQG� SXEOLF�
SDUWLFLSDWLRQ�PHFKDQLVP�DQG� LQFUHDVH� WKH� OHYHO�RI�SXEOLF�SDUWLFLSDWLRQ��7KH�PDQDJHPHQW�RI�
LQKDELWDQW�FRPPXQLWLHV�DQG�WKH�FRPPHUFLDO�PDQDJHPHQW�RI�UHYLWDOL]HG�KLVWRULF�EORFNV�FDQ�EH�
LQWHJUDWHG�LQ�D�³WZR�LQ�RQH´�DSSURDFK��/LX��HW�DO����������,Q�WKLV�PDQQHU��WKH�SXEOLF�LQWHUHVW�LV�
UHSUHVHQWHG� RQ� WKH� VDPH� SODWIRUP� DV� WKH� FRPPHUFLDO� LQWHUHVW�� IRUPLQJ� DQ� LQWHJUDWHG�
PDQDJHPHQW� SODQ� LQ� ZKLFK� WKHVH� LQWHUHVWV� DUH� EDODQFHG�� 7KLV� DSSURDFK� VKRXOG� EH�
LPSOHPHQWHG� WKURXJKRXW� WKH� SURFHVV� RI� UHYLWDOL]LQJ� KLVWRULFDO� EORFNV�� $W� HDFK� SRLQW�� WKH�
IXQFWLRQV� RI� GHFLVLRQ�PDNHUV� DQG� PDQDJHPHQW� DQG� WKH� ULJKWV� RI� LQKDELWDQWV� VKRXOG� EH�
FODULILHG�� 7KH� JRDO� LV� WR� FRQVWUXFW� D� SODWIRUP� IRU� GLDORJXH� UHJDUGLQJ� WKH� LPSOHPHQWDWLRQ� RI�
PHDVXUHV�DQG�VWUDWHJLHV��WR�DUUDQJH�D�SURFHVV�RI�SXEOLF�PDQDJHPHQW��DQG�WR�HVWDEOLVKLQJ�D�
ORQJ�WHUP�IHHGEDFN�PHFKDQLVP�LQ�DQ�LQWHJUDWHG�SXEOLF�PDQDJHPHQW�V\VWHP��
�
2. Methodology
�
2.1  Data 
7KH�GDWD�XVHG� LQ� WKLV�SDSHU�ZHUH�FROOHFWHG�E\� WKH�5HVHDUFK�*URXS�RI� WKH�+XPDQLWLHV�DQG�
6RFLDO�6FLHQFHV�3URMHFW�)XQG�RI� WKH�0LQLVWU\�RI�(GXFDWLRQ� LQ� WKH�6WXG\�RI� ,QKDELWDQW�6RFLDO�
,QWHJUDWLRQ� LQ� WKH� 5HYLWDOL]DWLRQ� RI� +LVWRULF� 'LVWULFWV�� 7KH� UHVHDUFK� WHDP� YLVLWHG� +DUELQ¶V�
'DR:DL�KLVWRULF�DQG�FXOWXUDO�EORFN�LQ�WKH�WUDGLWLRQDO�FRPPHUFLDO�FLW\�IURP�-XQH�WR�-XO\������
DQG�FRQGXFWHG�VRFLDO�VXUYH\V�WKHUH��+DUELQ¶V�KLVWRULF�DQG�FXOWXUDO�WUDGLWLRQDO�FRPPHUFLDO�FLW\�
FRQVHUYDWLRQ�EORFN�H[HPSOLILHV� WKH�&KLQHVH�%DURTXH�VW\OH�� ,W� LV� WKH� ODUJHVW�VXFK�SUHVHUYHG�
DUHD� LQ� &KLQD�� &RQVWUXFWHG� LQ� WKH� ����V� DQG� ����V� E\� &KLQHVH� DUWLVDQV� LQ� 'DR:DL�� WKH�
EXLOGLQJV� LPLWDWH� :HVWHUQ� %DURTXH� DUFKLWHFWXUDO� VW\OHV� ZLWK� DGGLWLRQDO� WUDGLWLRQDO� &KLQHVH�
GHFRUDWLYH�SDWWHUQV��7KHVH�VWUXFWXUHV�DUH�RI�LPSRUWDQW�KLVWRULF�DQG�KXPDQLVWLF�YDOXH�DQG�DUH�
LQWHUQDWLRQDOO\�LQIOXHQWLDO��
7R� REWDLQ� UHODWLYHO\� KLJK�TXDOLW\�� ILUVW�KDQG� GDWD�� WKH� LQYHVWLJDWRUV� HVWDEOLVKHG� D� WHDP� RI�
WUDLQHG�PDVWHU¶V�GHJUHH�DQG�GRFWRUDO�VWXGHQWV��$�WRWDO�RI�����TXHVWLRQQDLUHV�ZHUH�GLVWULEXWHG��
DQG�����YDOLG�TXHVWLRQQDLUHV�ZHUH�UHFRYHUHG��7KH�UHFRYHU\�UDWH�ZDV���������
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2I�WKH�����VDPSOHV��VHH�7DEOH���������ZHUH�FRPSOHWHG�E\�PHQ�DQG�����E\�ZRPHQ��2I�WKH�
UHVSRQGHQWV�� ���� ZHUH� ������ \HDUV� RI� DJH�� ,QKDELWDQWV� LGHQWLILHG� DV� EXVLQHVV� RZQHUV�
UHSUHVHQWHG�������RI�WKH�WRWDO�VDPSOH��$�WRWDO�RI�������RI�WKH�LQKDELWDQWV�KDG�UHVLGHG�LQ�WKH�
GLVWULFW�IRU�������\HDUV��7KH�PRQWKO\�LQFRPH�RI�UHVLGHQW�LQKDELWDQWV�ZDV�QRW�KLJK��ZLWK�������
RI�WKH�WRWDO�VDPSOH�HDUQLQJ�EHWZHHQ�������������50%�PRQWK��7KH�GDWD�VDPSOH�XVHG�LQ�WKLV�
SDSHU�ZDV�SULPDULO\�EDVHG�RQ�D�VXUYH\�RI�WKH�LQKDELWDQWV�RI�WKH�SURWHFWHG�DUHD�RI�WKH�'DR:DL�
KLVWRULF�EORFN��SXUSOH�OLQH��DQG�GLG�QRW�LQFOXGH�WKH�LQKDELWDQWV�ZKR�KDG�PRYHG�RXW��

Table 1. Demographic and Social Characteristics of the Samples 

�
2.2  Study Measurements 
7KH�VXUYH\�PHWKRG�FRPELQHG�VXEMHFWLYH�TXHVWLRQQDLUHV�DQG�VHPL�VWUXFWXUHG�LQWHUYLHZV��7KH�
VFDOH�XVHG�D���OHYHO�/LNHUW�VFDOH�ZLWK�WKH�IROORZLQJ�UHVSRQVH�RSWLRQV�����VWURQJO\�GLVDJUHH�����
�GLVDJUHH������QHXWUDO������DJUHH���DQG����VWURQJO\�DJUHH���7KH�TXHVWLRQQDLUH�ZDV�FRPSOHWHG�
EDVHG� RQ� VXEMHFWLYH� IHHOLQJV�� 7KH� TXHVWLRQQDLUH� FRQVLVWHG� RI� WZR� SDUWV�� 7KH� ILUVW� HOLFLWHG�
EDVLF� GHPRJUDSKLF� LQIRUPDWLRQ� IURP� WKH� LQKDELWDQWV�� 7KHUH� ZHUH� ��� LWHPV�� 7KH� VHFRQG�
VXUYH\HG�WKH�LQKDELWDQW�VRFLDO� LQWHJUDWLRQ�UHVSRQVH�LQGLFDWRUV��7KHUH�ZHUH����PHDVXUHPHQW�
LWHPV�� 6366� ����� VWDWLVWLFDO� VRIWZDUH� ZDV� XVHG� WR� FRQGXFW� WKH� SUHOLPLQDU\� FROODWLRQ� DQG�
LQVSHFWLRQ� RI� WKH� VXUYH\� GDWD�� 7KH� GDWD� ZHUH� FKHFNHG� DQG� FRUUHFWHG�� DQG� DEQRUPDO� GDWD�
ZHUH�HOLPLQDWHG��0LVVLQJ�GDWD�ZHUH�UHSODFHG�ZLWK�DYHUDJH�YDOXHV��$�UHOLDELOLW\�DQDO\VLV�ZDV�
SHUIRUPHG� RQ� WKH� ���PHDVXUHPHQW� LWHPV� FRQWDLQHG� LQ� WKH� TXHVWLRQQDLUH�� 7KH� &URQEDFK¶V�
$OSKD� RI� WKH� GDWD� VDPSOH� ZDV� ������� ZKLFK� PHW� UHOLDELOLW\� UHTXLUHPHQWV�� ,Q� DGGLWLRQ�� WKH�
UHVXOWV�RI�%DUWOHWW�VSKHULFDO�WHVW�DQG�.02�YDOXH�DQDO\VLV�VKRZHG�WKDW�3�YDOXH�ZDV�������3���
��������DQG�WKH�%DUWOHWW�VSKHULFDO� WHVW�ZDV�VDWLVILHG��7KH�.02�YDOXH�ZDV��������7KHUHIRUH��
WKH� VDPSOH� GDWD� ZHUH� VXLWDEOH� IRU� IDFWRU� DQDO\VLV�� DQG� WKH� YDOLGLW\� RI� WKH� VFDOH� VDWLVILHG�
QRUPDO�VWDQGDUGV��
��
3. Model and Statistics 
�
3.1  Measurement Model 
7KH� K\SRWKHWLFDO� WKHRUHWLFDO� PRGHO� DGRSWHG� WR� PHDVXUH� LQKDELWDQW� VRFLDO� LQWHJUDWLRQ� LV� D�
VWUXFWXUDO�HTXDWLRQ�PRGHO�XVLQJ�FRQILUPDWRU\�IDFWRU�DQDO\VLV��,Q�WKH�PRGHO��VRFLDO�LQWHJUDWLRQ�
LV� DQ� H[RJHQRXV� ODWHQW� YDULDEOH� WKDW� LV� PHDVXUHG� XVLQJ� ILYH� GLPHQVLRQV�� %HKDYLRUDO�
LQWHJUDWLRQ�� FXOWXUDO� LQWHJUDWLRQ�� LQGXVWULDO� LQWHJUDWLRQ�� VSDWLDO� LQWHJUDWLRQ�� DQG� PDQDJHPHQW�
LQWHJUDWLRQ�DUH�DVVLJQHG�FRUUHVSRQGLQJ�LQGLFDWRUV�DV�H[WHUQDO�REVHUYDWLRQ�YDULDEOHV��7KH�ILQDO�
VRFLDO� LQWHJUDWLRQ� PHDVXUHPHQW� PRGHO� FRQWDLQV� ��� REVHUYDWLRQ� YDULDEOHV� DQG� ILYH� ODWHQW�
YDULDEOHV���VHH�7DEOH�����

Table 2. Evaluation Model of Inhabitant Social Integration 
/DWHQW�9DULDEOH� /DWHQW�9DULDEOH� 2EVHUYDWLRQDO�9DULDEOH� &RGH�

6RFLDO�,QWHJUDWLRQ�

%HKDYLRU�

1HLJKERUKRRG�&RPPXQLFDWLRQ� D��
6RFLDO�&RPPXQLW\�1HWZRUN� D��

([WHUQDO�'LVWXUEDQFH� D��

&XOWXUDO�
)RON�&XOWXUDO�$FWLYLWLHV� E��

&RPPXQLW\�&XOWXUDO�$WPRVSKHUH� E��

9DULDEOH�� &DWHJRU\� )UHT� 3&7� 9DULDEOH� &DWHJRU\� )UHT� 3&7� 9DULDEOH� &DWHJRU\� )UHT� 3&7�
*HQGHU�� PDOH� ���� ����� ,GHQWLW\� RZQHU� ���� ����� )DPLO\�

6WUXFWXUH�
&RXSOH� ��� �����

� IHPDOH� ���� ����� 7HQDQW� ��� ���� 1XFOHDU� ���� �����
$JH� � ������ �� ���� 5HVLGHQFH�

7LPH�
����� ��� ����� 7UXQN� ��� �����

� ������ ��� ���� ������ ��� ����� 8QLWHG� �� ����
� ������ ��� ����� ������ ��� ����� 6LQJOH�SDUHQW� �� ����
� ������ ��� ����� ������ ��� ����� 6LQJOH� ��� ����
� ������ ��� ����� ������ ��� ����� $GGUHVV� &KXQ�+XD� ��� �����
� ������ ��� ����� ������ ��� ���� 6RXWK��QG� ��� �����
� ������ �� ���� ������ ��� ���� 6RXWK��WK� ��� �����

0RQWKO\�
,QFRPH�
�

� ������ �� ���� (GXFDWLRQDO�
/HYHO�

-XQLRU�VFKRRO� ���� ����� 6RXWK��WK� ��� �����
� ���������� ���� ����� 6HQLRU�VFKRRO� ���� ����� 6RXWK��WK� ��� �����
� ���������� ���� ����� -XQLRU�&ROOHJH���� ����� 6RXWK��WK� ��� �����
� ����������� ��� ����� 8QGHUJUDGXDWH��� ���� 6RXWK���WK� ��� �����
� !������ ��� ���� 3RVWJUDGXDWH� �� ���� 1RUWK��WK� ��� �����
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/DWHQW�9DULDEOH� /DWHQW�9DULDEOH� 2EVHUYDWLRQDO�9DULDEOH� &RGH�

/RFDO�&XOWXUDO�(OHPHQWV� E��

,QGXVWU\�

'HJUHH�RI�(PSOR\PHQW� F��

'HJUHH�RI�6WDUWLQJ�D�%XVLQHVV� F��

7UDGLWLRQDO�6WRUH�0DQDJHPHQW� F��

6SDFH�

/LYLQJ�,QIUDVWUXFWXUH� G��

3ULYDWH�/LYLQJ�6SDFH� G��

/LYLQJ�(QYLURQPHQW�4XDOLW\� G��

7UDQVSRUWDWLRQ�&RQYHQLHQFH� G��

3XEOLF�6SDFH�6KDULQJ� G��

3XEOLF�)DFLOLWLHV�6KDULQJ� G��

0DQDJHPHQW�

2UJDQL]DWLRQ�*URXS� H��

'HJUHH�RI�3DUWLFLSDWLRQ� H��

3XEOLF�'LVFRXUVH�5LJKW� H��

0DQDJHPHQW�(YDOXDWLRQ� H��

�
3.2  Statistical Analysis 
/,65(/���� ZDV� XVHG� WR� SHUIRUP� WKH� VHFRQG�RUGHU� FRQILUPDWRU\� IDFWRU� DQDO\VLV� RI� WKH�
PHDVXUHPHQW�PRGHO��7KH�PD[LPXP� OLNHOLKRRG�HVWLPDWRU�PHWKRG�ZDV�XVHG� WR�HVWLPDWH� WKH�
PRGHO�SDUDPHWHUV� WR�REWDLQ� WKH�PRGHO¶V�SDUDPHWHU�HVWLPDWLRQ� UHVXOWV�DQG� WKH�VWDQGDUGL]HG�
SDWK� FRHIILFLHQWV� �VHH� )LJ����� 7�WHVW� ZDV� XVHG� WR� H[DPLQH� WKH� VLJQLILFDQFH� RI� WKH� SDWK�
FRHIILFLHQWV��VHH�)LJ�����

������� �
Fig.1. Normalized Path Coefficient of Model    Fig.2. T-test of Model 

7KH� UHVXOWV� LQGLFDWH� DFFHSWDEOH� PRGHO� ILW�� 7KH� FKL�VTXDUH� YDOXH� LV� �������� WKH� GHJUHH� RI�
IUHHGRP�LV������DQG�WKH�UDWLR�RI�WKH�WZR�LV�������7KH�3�YDOXH�LV��������DQG�WKH�506($�YDOXH�
LV��������2WKHU�LQGH[HV�RI�ILW�DUH�DOO�ZLWKLQ�DQ�DFFHSWDEOH�UDQJH��1),���������11),���������&),�
��������,),���������5),���������DQG�$*),���������7KH�RYHUDOO�PRGHO�ILW� LV�JRRG��7KHUHIRUH�� WKH�
LQKDELWDQW� VRFLDO� LQWHJUDWLRQ� PHDVXUHPHQW� PRGHO� FRQVWUXFWHG� LQ� WKLV� VWXG\� LV� VWDWLVWLFDOO\�
VXSSRUWHG��
�
3.3  Results 
7KH� VWXG\� ILQGV� WKDW� WKH� GLPHQVLRQV� EHKDYLRUDO� LQWHJUDWLRQ� DQG� FXOWXUDO� LQWHJUDWLRQ� KDYH�
KLJKHU�SDWK�FRHIILFLHQWV��7KHLU�VWDQGDUGL]HG�SDWK�FRHIILFLHQWV�DUH�������DQG��������VHH�7DEOH�
����7KLV�RXWFRPH�LQGLFDWHV�WKDW�EDVHG�RQ�WKH�GDWD�VDPSOH�IRU�+DUELQ¶V�'DR:DL�KLVWRULF�DQG�
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FXOWXUDO�EORFNV��EHKDYLRUDO�LQWHJUDWLRQ�DQG�FXOWXUDO�LQWHJUDWLRQ�KDYH�D�PRUH�VLJQLILFDQW�LPSDFW�
RQ�VRFLDO� LQWHJUDWLRQ��,Q�FRQWUDVW�� LQGXVWULDO� LQWHJUDWLRQ��VSDWLDO� LQWHJUDWLRQ��DQG�PDQDJHPHQW�
LQWHJUDWLRQ�VKRXOG�EH�LPSURYHG�WR�PRUH�HIIHFWLYHO\�SURPRWH�VRFLDO�LQWHJUDWLRQ��

Table 3. Measurement Result of Structural Equation Model 
2EVHUYDWLRQDO�9DULDEOH�WR�/DWHQW�9DULDEOH� /DWHQW�9DULDEOH�WR�/DWHQW�9DULDEOH�

2XWHU�ORDGLQJ��W�YDOXH�� 2XWHU�ORDGLQJ��W�YDOXH�� 3DWK�&RHIILFLHQW��W�YDOXH��

D�ĸ%HKDYLRU� ������������ G�ĸ6SDFH� ������������ 6RFLDO�,QWHJUDWLRQ�ĺ%HKDYLRU� ������������

D�ĸ%HKDYLRU� �������������� G�ĸ6SDFH� �������������� 6RFLDO�,QWHJUDWLRQ�ĺ&XOWXUDO� �������������

D�ĸ%HKDYLRU� ������������� G�ĸ6SDFH� �������������� 6RFLDO�,QWHJUDWLRQ�ĺ,QGXVWU\� �������������

E�ĸ&XOWXUDO� ������������ G�ĸ6SDFH� �������������� 6RFLDO�,QWHJUDWLRQ�ĺ6SDFH� �������������

E�ĸ&XOWXUDO� �������������� G�ĸ6SDFH� �������������� 6RFLDO�,QWHJUDWLRQ�ĺ0DQDJHPHQW� �������������

E�ĸ&XOWXUDO� �������������� G�ĸ6SDFH� �������������� � �

F�ĸ,QGXVWU\� ������������ H�ĸ0DQDJHPHQW� ������������ � �

F�ĸ,QGXVWU\� �������������� H�ĸ0DQDJHPHQW� �������������� � �

F�ĸ,QGXVWU\� �������������� H�ĸ0DQDJHPHQW� �������������� � �

� � H�ĸ0DQDJHPHQW� �������������� � �

7KH� H[SODQDWLRQ� RI� WKHVH� RXWFRPHV� FDQ� EH� XQGHUVWRRG� DV� WKH� IDLOXUH� WR� UHFRQVWUXFW� WKH�
H[LVWLQJ�PXOWL�VWRU\�UHVLGHQWLDO�EXLOGLQJV�LQ�WKH�FRQVHUYDWLRQ�DUHD�GXULQJ�WKH�UHGHYHORSPHQW�RI�
WKH� 'DR:DL� KLVWRULF� DQG� FXOWXUDO� EORFNV�� 6RPH� RI� WKH� GLVWULFW¶V� LQKDELWDQWV� VWLOO� OLYH� WKHUH��
PDLQWDLQLQJ� WKHLU� RULJLQDO� OLYLQJ� FRQGLWLRQV� DQG� VRFLDO� QHWZRUNV�� 7KH� QHLJKERU� UHODWLRQVKLSV�
DUH�JRRG��DQG�LQWHUDFWLRQV�DUH�IUHTXHQW��7KH�VWXG\�SHULRG�ZDV�GXULQJ�EORFN�UHFRQVWUXFWLRQ��DW�
D�WLPH�ZKHQ�RQO\�WZR�EORFNV��6RXWK��QG�WR�6RXWK��WK�6WUHHW��KDG�EHHQ�FRPSOHWHG��)URP�WKH�
SHUVSHFWLYH�RI�DOO� WKH�GLVWULFW¶V�EORFNV�� WKH� WUDGH�DQG� WRXULVP�FDSDFLW\�ZDV�VPDOO��DQG� WKHUH�
ZDV� QRW� PXFK� GLVWXUEDQFH� RI� WKH� LQKDELWDQWV�� 7KHUHIRUH�� LQKDELWDQW� EHKDYLRUDO� LQWHJUDWLRQ�
SOD\HG� D� ODUJH� UROH� LQ� WKH� VRFLDO� LQWHJUDWLRQ�� 7KH� FXOWXUDO� KHULWDJH� RI� WKH� QHLJKERUKRRG¶V�
RULJLQDO� HFRORJ\� UHPDLQHG� LQWDFW�� (YHQ� GXULQJ� WKH� UHFRQVWUXFWLRQ� SHULRG�� WKH� RULJLQDO� VWUHHW�
EXVLQHVV�FXOWXUH�RI�WKH�GLVWULFW�UHPDLQHG�LQ�HYLGHQFH��DQG�WKH�QHZ�WRXULVW�DQG�FXOWXUDO�SURMHFWV�
GLG� QRW� XQGHUPLQH� WKH� RULJLQDO� FRQGLWLRQ� RI� WKH� EORFNV�� 7KHVH� IDFWV� KLJKOLJKW� WKH� FXOWXUDO�
LQWHJUDWLRQ� RI� WKH� EORFNV�� +RZHYHU�� FRPPHUFLDO� GHYHORSPHQW� GLG� QRW� IDFLOLWDWH� LQKDELWDQW�
SDUWLFLSDWLRQ� LQ� HPSOR\PHQW� DQG� HQWUHSUHQHXUVKLS�� ,Q� WHUPV� RI� WKH� VSDFH�� EHFDXVH�
UHGHYHORSPHQW�DQG�UHFRQVWUXFWLRQ�UHPDLQV�LQFRPSOHWH��VHSDUDWLRQ�EHWZHHQ�LQKDELWDQW� OLYLQJ�
VSDFH� DQG� FRPPHUFLDO� VSDFH� KDV� QRW� EHHQ� DFKLHYHG�� 7KH� PDQDJHPHQW� RI� WKH� EORFNV� LV�
GRPLQDWHG�E\� WKH�JRYHUQPHQW�RIILFH� LQ�FKDUJH�RI� WKH� UHFRQVWUXFWLRQ��$�VR�FDOOHG� ³VHOI�OLYLQJ�
DQG�VHOI�JRYHUQLQJ´�LQKDELWDQW�EDVHG�PDQDJHPHQW�PRGHO�KDV�QRW�EHHQ�IRUPHG���
7KHUHIRUH��WKH�YDULDEOHV�ZLWK�KLJKHU�FRUUHODWLRQ�SDWK�FRHIILFLHQWV�PXVW�PDLQWDLQ�WKHLU�FXUUHQW�
VWDWXV� DQG� LPSURYH� UHDVRQDEO\� DV� WKH� SURMHFW� FRQWLQXHV�� 7KRVH� YDULDEOHV� ZLWK� ORZHU�
FRUUHODWLRQ�SDWK�FRHIILFLHQWV� UHSUHVHQW�NH\�GLPHQVLRQV�ZLWK� UHVSHFW� WR�HYDOXDWLQJ� LQKDELWDQW�
LQWHJUDWLRQ�LQ�IXWXUH�EORFN�SODQQLQJ��
�
4. Discussion 
�
7KHUH�LV�D�VWDWLVWLFDOO\�VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�WKH�GLPHQVLRQV�RI�WKH�LQKDELWDQW�VRFLDO�
LQWHJUDWLRQ� PHDVXUHPHQW� DQG� WKH� REVHUYHG� YDULDEOHV� LQ� WKH� PRGHO�� %\� FRPSDULQJ� WKH�
ORDGLQJV�RI�WKH�PHDVXUHPHQW�IDFWRUV�LQ�HDFK�GLPHQVLRQ��WKH�RYHUDOO�OHYHO�RI�LQKDELWDQW�VRFLDO�
LQWHJUDWLRQ� LQ� WKH� EORFNV� DQG� WKH� IDFWRU�ZHLJKW� FDQ� EH� TXDQWLILHG�� ,Q� WKLV�PDQQHU�� RQH� FDQ�
JXLGH� VXEVHTXHQW� UHYLWDOL]DWLRQ� SODQQLQJ� LQ� WKH� KLVWRULF� EORFNV� DQG� JHQHUDWH� LGHDV� IRU�
FRPELQLQJ� WKHRUHWLFDO� WHFKQLTXHV� DQG� DQ� HFRQRPHWULF� PRGHO� IRU� KLVWRULF� EORFN� SODQQLQJ�
VWUDWHJLHV�� 7KLV� SDSHU� XVHV� +DUELQ¶V� 'DR:DL� DV� DQ� H[DPSOH� WR� LQYHVWLJDWH� VXVWDLQDEOH�
GHVLJQ� VWUDWHJLHV� IRU� KLVWRULF� EORFNV� EDVHG� RQ� WKH� PHDVXUHPHQW� RI� LQKDELWDQW� VRFLDO�
LQWHJUDWLRQ��)URP�WKH�SHUVSHFWLYH�RI�LPSURYLQJ�WKH�LQIUDVWUXFWXUH�DQG�VSDWLDO�HQYLURQPHQW��WKH�
SDSHU�VXJJHVWV�LQWHJUDWLQJ�VRFLDO��FXOWXUDO��HFRQRPLF��DQG�HQYLURQPHQWDO�EHQHILWV�WR�FUHDWH�D�
UHVLGHQWLDO�� FRPPHUFLDO�� FXOWXUDO�� DQG� WRXULVP� FHQWHU� WKDW� UHIOHFWV� 'DR:DL¶V� WUDGLWLRQDO�
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EXVLQHVV� HQYLURQPHQW� DQG� DQ� DWPRVSKHUH� RI� IRON� FXOWXUH� DQG� WKDW� LV� DGDSWHG� WR� LQKDELWDQW�
QHHGV���
�
4.1  Behavioral integration promotes interaction and reduces host-guest conflicts 
3ODQQLQJ�VKRXOG�ILUVW�FRQVLGHU�D�FRPSHQVDWLRQ�SODQ�IRU�LQKDELWDQWV�ZKR�KDG�WR�UHORFDWH�GXULQJ�
WKH� LQLWLDO�VWDJH�RI� UHFRQVWUXFWLRQ��7KLV�SODQ�VKRXOG�EDODQFH� WKH� LQWHUHVWV�RI�PXOWLSOH�SDUWLHV�
IURP� WKH�SHUVSHFWLYH�RI� LQWHUDFWLYH�GHFLVLRQ�PDNLQJ� IDPLOLDU� IURP�JDPH� WKHRU\�� ,W�PXVW�DOVR�
UHGXFH�FRQIOLFW�DV�PXFK�DV�SRVVLEOH�DQG�UHWDLQ�DV�PDQ\�LQKDELWDQWV�DV�SRVVLEOH��L�H���HQVXUH�
D�VWDEOH� LQKDELWDQW�UHWHQWLRQ�UDWH��7KH�SURSHUW\�ULJKWV�RI� WKH�LQKDELWDQWV�ZKR�FKRRVH�WR�VWD\�
VKRXOG�EH�DGMXVWHG�WR�SURWHFW�DQG�SUHVHUYH�ORQJ�HVWDEOLVKHG�KRXVHV�DQG�FRXUW\DUGV�DQG�WKH�
HFRORJ\� RI� WKH� KLVWRULF� EORFNV�� ,Q� FRQVLGHUDWLRQ� RI� WKH� RULJLQDO� WH[WXUH� RI� WKH� EORFNV��PRUH�
SXEOLF�VSDFH��VXFK�DV� ³SRFNHW�SDUNV´�� VKRXOG�EH� ODLG�RXW�VSDWLDOO\��DQG�JUHHQ�QRGHV�ZLWK�D�
UDGLXV� RI� ���P� VKRXOG� EH� SODQQHG� �VHH� )LJ����� *UHHQ� VSDFHV� VKRXOG� VHSDUDWH� WKH� OLYLQJ�
VSDFH�XVHG�SULPDULO\�E\�LQKDELWDQWV�DQG�WKH�WRXULVP�VSDFH�VR�DV�WR�HQKDQFH�H[FKDQJH�DQG�
FRPPXQLFDWLRQ� LQ� WKH� LQKDELWDQWV¶�FRPPXQLW\�DQG� LPSURYH� WKH�HFR�HQYLURQPHQWDO�TXDOLW\�RI�
WKH�EORFNV��

�
Fig.3. Pocket green space planning 

4.2  Regeneration of cultural resources and the creation of traditional folk brands 
6\PEROV�RI� WKH�WUDGLWLRQDO�FXOWXUH�DQG�WKH�LGHQWLW\�RI�WKH�KLVWRULF�EORFNV�VKRXOG�EH�SURWHFWHG�
DQG�ZLGHO\�XVHG�LQ�WKH�DUFKLWHFWXUH�DQG�GHVLJQ�RI�ODUJH�DQG�VPDOO�VWUXFWXUHV�WR�LPSURYH�WKH�
GLVWULFW¶V� YLVXDO� DQG� DFRXVWLF� DSSHDUDQFH�� 7KH� KLVWRULFDO� DQG� FXOWXUDO� HOHPHQWV� LQ� WKH�
FRQVHUYDWLRQ� DUHD� VKRXOG� EH� UHYLWDOL]HG�� DQG� D� UHDVRQDEOH� WRXULVP� FDSDFLW\� VKRXOG� EH�
SODQQHG��&RQVLGHULQJ�WKH�QHHG�WR�UHGXFH�WKH�LPSDFW�RQ�WKH�LQKDELWDQWV��WRXULVP�WUDIILF�VKRXOG�
EH� VWULFWO\� FRQWUROOHG� WR� SURPRWH� VXVWDLQDEOH�� VWDEOH� WRXULVP� GHYHORSPHQW� LQ� WKH� KLVWRULF�
EORFNV��7KH�WRXULVW�URXWHV�SODQQHG�IRU�WKH�FRQVHUYDWLRQ�DUHDV�DUH�VKRZQ�LQ�)LJ������,QKDELWDQW�
SDUWLFLSDWLRQ� VKRXOG� EH� VWUHQJWKHQHG�� DQG� HPSKDVLV� VKRXOG� EH� SODFHG� RQ� FUHDWLQJ� KLVWRULF�
EXLOGLQJ� WRXULVP� SURGXFWV�� WUDGLWLRQDO� FRXUW\DUG� WRXULVP� SURGXFWV�� VSHFLDO� FXOWXUDO� WRXULVP�
SURGXFWV��DQG�QRQ�PDWHULDO�FXOWXUDO�IRON�SURGXFWV��7KHVH�SURGXFWV�VKRXOG�KLJKOLJKW�WKH�EUDQG�
WRXULVP�LPDJH�RI�'DR:DL¶V�DXWKHQWLF�DQG�RULJLQDO�&KLQHVH�%DURTXH�VW\OH��

��� �
Fig.4-5. Tour of Historical buildings and Folk Art 
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4.3  Sharing the benefits of industrial resources and promoting innovation and 
entrepreneurship 

7KH�RULJLQDO�EXVLQHVV�FRQGLWLRQV�LQ�WKH�KLVWRULFDO�EORFNV�VKRXOG�EH�DGHTXDWHO\�SUHVHUYHG��,Q�
SDUWLFXODU�� KLVWRULF� VWRUHV� ZLWK� ORQJ�HVWDEOLVKHG� EUDQGV� DQG� SURGXFWV� WKDW� H[KLELW� WUDGLWLRQDO�
FUDIWVPDQVKLS�VKRXOG�EH�SURWHFWHG��7KH�FUHDWLRQ�RI�D� WRXULVP� LQGXVWU\�DQG� WKH�VHOHFWLRQ�RI�
UHOHYDQW�FRPSDQLHV�VKRXOG�FRPSOHPHQW� WKH�FKDUDFWHULVWLFV�RI� WKH� ORFDO�EORFNV� WR�DFKLHYH�D�
GLVWLQFWLYH� LQWHJUDWLRQ� DQG� XQLW\�� /LIHVW\OH� DQG� VHUYLFH� EXVLQHVV� UHSUHVHQWDWLYHV� VKRXOG� EH�
LPSURYHG� DQG� VXSSOHPHQWHG� WR� IRUP� DQ� DWWUDFWLYH� LPDJH� RI� WKH� IXOO�VFDOH� XSJUDGH� DQG�
UHYLWDOL]DWLRQ�� JLYLQJ� WKH� EORFNV� DSSHDO� DV� ³D� SODFH� IRU� OLYLQJ�� D� SODFH� IRU� VKRSSLQJ�� DQG� D�
SODFH�IRU�WRXULVP´��3ULRULW\�VKRXOG�EH�DZDUGHG�WR�HPSOR\LQJ� ORFDO� LQKDELWDQWV�DQG� LPSURYLQJ�
WKHLU� UHVLGHQWLDO�DUHDV��7KH�JRDO�VKRXOG�EH� WR� UHDOL]H�D� OLIHVW\OH�RI� ³OLYLQJ�KHUH�DQG�ZRUNLQJ�
KHUH´�� 7KH� LQWHUQDO� SRZHU� F\FOH� RI� WKH� KLVWRULF� EORFNV� VKRXOG� EH� VWLPXODWHG�� :RUQ� XUEDQ�
VSDFHV�VKRXOG�EH�UHMXYHQDWHG�ZKLOH�UHWDLQLQJ�KLVWRULF�DUWLIDFWV��7KH�LPSRUWDQFH�RI�SURWHFWLQJ�
WKH�PDWHULDO�DQG�LQWDQJLEOH�FXOWXUDO�KHULWDJH�VKRXOG�EH�HPSKDVL]HG��$�FRPPHUFLDO�OD\RXW�ZLWK�
QHZ� IXQFWLRQ� LPSODQWDWLRQ�� IXQFWLRQDO� UHSODFHPHQW�� DQG� D� IXQFWLRQDO� PL[� VKRXOG� EH�
LPSOHPHQWHG� UDWLRQDOO\� �VHH� )LJ����� ,QKDELWDQW� LQWHJUDWLRQ� VKRXOG� EH� WKH� SULPDU\� JRDO�� ZLWK�
SULRULW\�JLYHQ�H[SOLFLWO\�WR�FRPPHUFH��OHLVXUH�WUDYHO��DQG�OLYDELOLW\��7KH�YLWDOLW\�DQG�YDOXH�RI�WKH�
EORFNV� VKRXOG� EH� LQFUHDVHG� E\� HPSKDVL]LQJ� WKH� GHYHORSPHQW� RI� KLJK�GHQVLW\� FRPPHUFH�
WKURXJK�D�IXQFWLRQDO�DQG�VSDWLDO�PL[�RI�EXVLQHVV�SURMHFWV��

�
Fig.6.�Industrial structure and project planning 

4.4  Integrated layout of the spatial environment and people-oriented planning 
7KH� SODQQLQJ� RI� KLVWRULF� EORFNV� VKRXOG� GLYLGH� TXLHW� DUHDV� IURP� EXV\� DUHDV� WR� DFKLHYH�
IXQFWLRQDO�VHSDUDWLRQ��,Q�DGGLWLRQ�WR�XSGDWLQJ�FRPPHUFLDO�DUHDV��UHVLGHQWLDO�DUHDV�VKRXOG�EH�
XSGDWHG�WR�SUHVHUYH�WKHLU� OLYDELOLW\�IRU�WKH�LQKDELWDQWV��7KH�ILUVW�IORRUV�RI�EXLOGLQJV�VKRXOG�EH�
SODQQHG�WR�KRVW�FRPPHUFLDO�IXQFWLRQV��DQG�WKH�VHFRQG�DQG�WKLUG�VWRULHV�VKRXOG�EH�UHVWRUHG�WR�
WKH�UHVLGHQWLDO�IXQFWLRQ��$�K\EULG�RI�FRPPHUFLDO�DQG�UHVLGHQWLDO�VSDFHV�VKRXOG�EH�SODQQHG�WR�
VROYH� WKH� SUREOHP� RI� OLYLQJ� VSDFH� IRU� LQKDELWDQWV�� LQFOXGLQJ� UHQWLQJ� RU� VHOOLQJ� DSDUWPHQWV�
�)LJXUH��������7KH�SODQ�VKRXOG�HPSKDVL]H�WKH�FRQVWUXFWLRQ�RI�HFR�QHWZRUNV�LQ�WKH�EORFNV�DQG�
LPSURYH� WKH� FDSDFLW\� RI� HFRORJLFDO� SXEOLF� VHUYLFHV�� 3ODQW� ODQGVFDSLQJ� DQG� ODQGVFDSLQJ�
WHFKQLTXHV� IRU� VPDOO� IDFLOLWLHV� FDQ� EH� XVHG� WR� LVRODWH� UHVLGHQWLDO� VSDFH� IURP� EXVLQHVV� DQG�
FRPPHUFLDO�VSDFH��6LJQV�WKDW�LGHQWLI\�SULYDWH�UHVLGHQFHV�FDQ�EH�XVHG�WR�PLQLPL]H�WKH�FRQIOLFW�
DULVLQJ� IURP� WKH�PXWXDO� GLVWXUEDQFH� RI� KRVWV� DQG� JXHVWV� LQ� WKH� KLVWRULF� EORFNV��:LWKLQ� WKH�
SODQQLQJ� DUHD�� WKHUH� DUH� ILYH� IXQFWLRQDO� VXEGLYLVLRQV�� ZLWK� -LQJ\X� 6WUHHW� DQG� LWV� WUDGLWLRQDO�
FRPPHUFLDO� D[LV� VWULQJLQJ� WRJHWKHU� YDULRXV� IXQFWLRQDO� VXEGLYLVLRQV� DQG� IRUPLQJ� D� VSDWLDOO\�
LQWHJUDWHG�WRXULVP�EXVLQHVV�UHVLGHQFH�OD\RXW��VHH�)LJ�������,Q�DGGLWLRQ��WKH�LQKDELWDQWV¶�VRFLDO�
LQWHJUDWLRQ� VKRXOG� EH� LQFRUSRUDWHG� LQWR� WKH� SODQQLQJ�� DQG� SODQQLQJ� GHFLVLRQV� VKRXOG�
HPSKDVL]H� WKH� PHDVXUHPHQW� DQG� HYDOXDWLRQ� RI� LQKDELWDQW� VRFLDO� LQWHJUDWLRQ�� 7KH� OHYHO� RI�
GHWDLO� RI� WKH� SXEOLVKHG� UXOHV� VKRXOG� EH� HQKDQFHG�� DQG� WKH� H[LVWLQJ� DSSURYDO� SURFHGXUHV�
VKRXOG�EH�VXSSOHPHQWHG�WR�EHQHILW�LQKDELWDQWV��
�
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Fig.7-8. Land use and spatial structure planning 
4.5 Integrating strictness and flexibility in management and promoting public 

participation with multiple subjects 
$�PDQDJHPHQW� FRPPLWWHH� VKRXOG� EH� MRLQWO\� IRUPHG� E\� LQKDELWDQWV�� EXVLQHVV� RZQHUV�� DQG�
PDQDJHPHQW�GHFLVLRQ�PDNHUV� WR�XSKROG�WKH� LQWHUHVWV�RI�DOO�SDUWLHV� LQ� WKH�LPSOHPHQWDWLRQ�RI�
FRQVHUYDWLRQ� DUHD� SODQQLQJ�� ,Q� DGGLWLRQ�� FRPPXQLW\� SXEOLF�PDQDJHPHQW� HQWLWLHV� VKRXOG� EH�
HVWDEOLVKHG� WR� VXSHUYLVH� WKH�PDQDJHPHQW�DQG�GHYHORSPHQW�RI� WKH� FRQVHUYDWLRQ�DUHD��7KH�
ORQJ�WHUP�IROORZ�XS�VHUYLFH�IRU�SODQQLQJ�LPSOHPHQWDWLRQ�VKRXOG�EH�LPSURYHG��DQG�D�ORQJ�WHUP�
IHHGEDFN� PHFKDQLVP� IRU� SXEOLF� SODQQLQJ� PDQDJHPHQW� VKRXOG� EH� HVWDEOLVKHG�� ,QKDELWDQW�
LQWHUHVW� JURXSV� LQ� WKH� KLVWRULF� EORFNV� VKRXOG� EH� HVWDEOLVKHG�� DQG� WKH� ILQDQFLQJ� RI� WKH�
UHYLWDOL]DWLRQ�RI� WKH�EORFNV�VKRXOG�EH�IRUPXODWHG�DQG�GLVFXVVHG� LQ�SKDVHV��7R� LPSURYH�SODQ�
LPSOHPHQWDWLRQ��FRQWURO�PXVW�EH�H[HUFLVHG�RYHU�WKH�GHYHORSPHQW�RI�WKH�ODQG�ZLWKLQ�WKH�SODQ¶V�
VFRSH�� LQFOXGLQJ� WKH� HQYLURQPHQWDO� ODQGVFDSH�� 7KH� FRQWURO� PDQDJHPHQW� KDV� WKUHH� SDUWV��
SUHVFULSWLYH� LQGLFDWRUV��JXLGLQJ� LQGLFDWRUV�� DQG�SLFWXUH�EDVHG�JXLGDQFH��7KH�VSHFLILF� FRQWURO�
DQG�PDQDJHPHQW� UHTXLUHPHQWV� DUH� SUHVHQWHG� LQ� WKH� IRUP�RI� SODQV��3ODQQLQJ� UHTXLUHPHQWV�
VKRXOG�EH�QRUPDOL]HG��DQG�SODQQLQJ�PDQDJHPHQW�VKRXOG�EH�LPSOHPHQWHG�LQ�DFFRUGDQFH�ZLWK�
D�OHJDO�SODQ�WR�HQVXUH�WKDW�LQKDELWDQW�LQWHUHVWV�DUH�RSWLPDOO\�UHVSHFWHG�LQ�WKH�DUUDQJHPHQW�RI�
SXEOLF�IDFLOLWLHV��
�
5. Conclusion
:LWK�WKH�FKDQJH�RI�KLVWRULFDO�KHULWDJH�SURWHFWLRQ�SROLF\�HQYLURQPHQW�LQ�&KLQD��WKH�UHQHZDO�RI�
KLVWRULFDO�EORFNV�ZLOO�QRW�RQO\�KLJKOLJKW�WKH�SURWHFWLRQ�DQG�SUHVHUYDWLRQ�RI�WKH�RULJLQDO�KLVWRULFDO�
PDWHULDO� REMHFWV�� DQG� DOVR� ZLOO� EH� PRUH� DQG� PRUH� WRZDUGV� WR� WKH� WUDQVIRUPDWLRQ� RI� WKH�
WUDGLWLRQDO� FXOWXUDO� SURWHFWLRQ� DQG� FRPPXQLW\� KXPDQLVWLF� VXVWDLQDEOH� GHYHORSPHQW�� 7KLV�
SDSHU� SURSRVHG� WKH� HYDOXDWLRQ� PRGHO� RI� LQKDELWDQW� VRFLDO� LQWHJUDWLRQ�� DQG� TXDQWLI\� WKH�
LQIOXHQFH� IDFWRUV�DQG� WKHLU�ZHLJKWV�E\� WKH� FRQILUPDWRU\� IDFWRU�DQDO\VLV�PHWKRG�RI� VWUXFWXUDO�
HTXDWLRQ� PRGHO�� WKHQ� UHVXOWHG� WKDW� WKH� SRLQW� RI� WKH� VXVWDLQDEOH� GHVLJQ� LV� WKH� EHKDYLRU�
LQWHJUDWLRQ�DQG�FXOWXUDO�LQWHJUDWLRQ�DFFRUGLQJ�WR�WKH�HYDOXDWLRQ�PRGHO�PHDVXUHPHQW��)XUWKHU��
ZH�VXJJHVW�WKH�VXVWDLQDEOH�GHVLJQ�VWUDWHJ\��ZKLFK�SURYLGHV�D�QHZ�SHUVSHFWLYH�DQG�DSSURDFK�
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Beyond urban segregation: social reproductions and territorial frames of 
popular sectors in middle-sized towns of Latin America: the case of the 
QHLJKERUKRRG�³3ODQWD�'H�*DV´�LQ�WKH�3DWDgonian-Argentine city of Trelew 

De Sousa, Mitchell, BUENOS AIRES, Argentina 

 

ABSTRACT: 

South African settlements were planned and continue to develop in maladaptive ways with the most 
vulnerable households living on the urban periphery in sprawling settlements, far removed from the 
formal urban economy, public transport and amenities. The spatial configuration and the ways in 
which land is used and developed in South African settlements is often unsustainable and place 
communities and settlements at risk of, among others, the impacts of climate change. Place-based 
adaptation of the built environment, cognisant of the urbanisation challenges, will protect the 
development gain, contribute to the resilience of settlements and address their development goals. 
The objectives of the presentation are to: 1) Briefly present the evidence of the future risk trajectory 
of South African settlements as the rationale for the type of adaptation options that were selected 
from good practice examples. 2) Discuss the general urbanisation challenges and development 
goals of South African settlements in light of climate change adaptation. 3) Explain the process of 
how place-EDVHG�DGDSWDWLRQ�RSWLRQV�ZHUH�OLQNHG�WR�HDFK�VHWWOHPHQW¶V�ULVN�SURILOH�����&RQVLGHU�WKH�
implications for policy and practice in South Africa as well as other countries with similar 
development contexts. For this body of work, climate change projections over South Africa were 
downscaled to an 8x8 km resolution. The projections allowed researchers to model future hazard 
trends to better understand the impacts of climate changes on settlements. Combined with future 
vulnerability scenarios, the future risk trajectories of settlements in South Africa could be 
determined. A menu of adaptation options in the urban planning domain were compiled from 
examples of good practice. Based on the future risk trajectory, the urbanisation challenges and 
development goals of South African settlements, specific place-based options were proposed per 
settlement. The finding include that, based on climate change projections, South African 
settlements will in future generally become hotter and drier. Risk of future extreme events in 
settlements include flooding, drought, coastal and inland storms, and heat waves. This complicates 
the urban context even more. Key challenges include water, food and energy security, poverty, 
informality, inequality, service and infrastructure backlogs, lack of funding, capacity and political 
will to implement adaptation options, etc. Adaptation options that are place-based and context-
specific will be showcased, while also reflecting on the process of developing these adaptation 
solutions. This body of work will 1) assist municipalities to adapt urban planning and development 
practices to climatic changes in line with development goals, 2) influence policy development at the 
urban planning/climate change adaptation nexus, and 3) identify priorities for mainstreaming 
climate change adaptation into local development planning. The project findings, methodology and 
outcomes will be of interest to many other countries with similar development and capacity 
challenges at the local scale as South Africa. 
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Towards setting up a contemporary planning system  
 Cool Planning for Qatar urban future 

�
1DJ\�(/*,57/<�	�1RRUD�$/�68:$,'<��0LQLVWU\�RI�0XQLFLSDOLW\�DQG�(QYLURQPHQW�

�00(���4DWDU 
�

Abstract 
 
7KLV�SDSHU�HPSKDVL]HV� WKH� YLWDO� UROH� WKDW� WKH�8UEDQ�3ODQQLQJ�'HSDUWPHQW�±�UPD� RI�4DWDU�
FDQ� SOD\�� DQG� KRZ� WR� HQDEOH� LW� WR� LPSOHPHQW� ERWK� WKH� 1HZ� 8UEDQ� $JHQGD L �� DQG� WKH�
6XVWDLQDEOH�'HYHORSPHQW�*RDOVLL��6XFK�83'�UROH�VKRXOG�EH� LQWHJUDWLQJ��PDWFKLQJ�ZLWK�DQG�
UHVSRQGLQJ�WR�WKH�4DWDU�ORFDO�SODQQLQJ�FRQWH[W���
7KURXJKRXW�WKLV�SDSHU��ZH�ZLOO�VKRZ�KRZ�WR�DVVLVW�UPD�DV�D�SURIHVVLRQDO�HQWLW\�WR�SODQ�IRU�D�
VXVWDLQDEOH� XUEDQ� IXWXUH� IRU�4DWDU�� ,Q� DGGLWLRQ�� LW�ZLOO� HODERUDWH� KRZ� WR� FUHDWH� DQ� HIIHFWLYH��
HIILFLHQW�DQG�D�FUHDWLYH�SURIHVVLRQDO�DWPRVSKHUH�WKURXJK�EXLOGLQJ�QHWZRUNV�DQG�DOOLDQFHV�ZLWK�
UHVSHFWDEOH� LQWHUQDWLRQDO�� UHJLRQDO�DQG� ORFDO�DFDGHPLF�DQG�SURIHVVLRQDO� LQVWLWXWLRQV�VXFK�DV�
�ISOCARP� ±�URA� 6LQJDSRUH� ±�APA� $PHULFDQ� 3ODQQLQJ� $VVRFLDWLRQ� ±� 4DWDU� )RXQGDWLRQ�
QF±�4DWDU�8QLYHUVLW\�QU����
7KLV�SDSHU�DWWHPSWV�WR�FRYHU� WKH�QHZO\�HPHUJLQJ�SODQQLQJ�V\VWHP�LQ�4DWDU� LQ�DQ�DQDO\WLFDO�
FRQWH[W� WKDW� KLJKOLJKWV� WKH� SRVLWLYH� DVSHFWV� DFKLHYHG� LQ� UHDOLW\� DQG� DFFRPPRGDWHV� WKH�
FKDOOHQJHV�� ,W� LV� H[SHFWHG� WR� FRQFOXGH� ZLWK� D� VHW� RI� UHFRPPHQGDWLRQV� LQ� ZKLFK� ZH� DGRSW�
PHFKDQLVPV�IRU�GHDOLQJ�ZLWK�WKRVH�FKDOOHQJHV�LQ�WKH�IXWXUH��
�
Introduction 
 
2YHU� WKH�SDVW� WZHQW\�\HDUV��4DWDU¶V�GHYHORSPHQW�SURJUDP�KDV�PDGH�JUHDW�VWULGHV�ZKHUH� LW�
KDV�H[SHULHQFHG�D� UDSLG�JURZWK� LQ� WKH�XUEDQ�DUHDV��ZKLFK�KDV�EURXJKW�DERXW� IXQGDPHQWDO�
FKDQJHV� WR� WKH� SK\VLFDO� EXLOW� HQYLURQPHQW�� 7KLV� UHTXLUHV� WR� VHW� XS� DQ� LQWHJUDWHG� 3ODQQLQJ�
6\VWHP����
,Q�RUGHU�WR�GHOLYHU�WKLV�JRDO��WKLV�SDSHU�LV�GLYLGHG�LQWR�Four�PDLQ�SDUWV��WKH�ILUVW�RQH�SURYLGHV�D�
V\QRSVLV� RI� 4DWDU� �LWV� KLVWRULFDO� EDFNJURXQG� DQG� H[LVWLQJ� VWDWXV��� WKH� UHOHYDQW� SODQQLQJ�
DXWKRULW\� ³UPD´� DQG� WKH� 4DWDU� 1DWLRQDO� 0DVWHU� 3ODQ� ³QNMP´� SURMHFW�� 7KH� VHFRQG� SDUW�
XQYHLOV�WKH�HOHPHQWV�RI�WKH�HPHUJLQJ�3ODQQLQJ�6\VWHP�IRU�WKH�FRXQWU\��ZKHUHDV�WKH�WKLUG�SDUW�
KLJKOLJKWV�VHYHUDO�FUHDWLYH�WRROV�DQG�PHFKDQLVPV�WR�VWUHQJWKHQ�WKH�FRXQWU\�SODQQLQJ�V\VWHP��
)LQDOO\�� WKH�IRXUWK�SDUW�SURYLGHV�VHW�RI�UHFRPPHQGDWLRQV� WR�GHYHORS� WKH�SHUIRUPDQFH�RI�WKH�
3ODQQLQJ� 'HSDUWPHQW� LQ� WKH� FRQWH[W� RI� WKH� 1HZ� 8UEDQ� $JHQGD� DQG� WKH� 6XVWDLQDEOH�
'HYHORSPHQW�*RDOV��
�
1. Synopsis of Qatar  
�
7KLV�SDUW�SURYLGHV�D�V\QRSVLV�RI�4DWDU��LWV�KLVWRULFDO�EDFNJURXQG�DQG�H[LVWLQJ�VWDWXV���WKH�
UHOHYDQW�SODQQLQJ�DXWKRULW\�³UPD´�DQG�WKH�4DWDU�1DWLRQDO�0DVWHU�3ODQ�³QNMP´�SURMHFW��
�
1.1 Brief background of Qatar 
7KH�6WDWH�RI�4DWDU�LV�D�SHQLQVXOD�VLWXDWHG�KDOIZD\�GRZQ�WKH�ZHVWHUQ�FRVW�RI�WKH�$UDELDQ�JXOI��
ERUGHUHG� WR� WKH�VRXWK�E\� WKH�.LQJGRP�RI�6DXGL�$UDELD��7KH�FRDVWOLQH� LV�����NP�� ORQJ�DQG�
ERXQGV�WKH�FRXQW\�WR�WKH�ZHVW��QRUWK�DQG�HDVW��:LWK�WKH�H[FHSWLRQ�RI�VFDWWHUHG�KLOO�IRUPDWLRQV�
LQ�WKH�QRUWK�ZHVW�DQG�VDQG�GXQHV�LQ�WKH�VRXWK�HDVW��4DWDU�LV�JHQHUDOO\�D�IODW�GHVHUW�WHUUDLQ���
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7KH� VWDWH¶V� WHUULWRU\� FRPSULVHV� D� QXPEHU� RI� LVODQGV��+DOXO�� 6KLUD¶ZD��$ODVKDW� DUH� WKH�PDLQ�
RQHV��7KH�WRWDO�ODQG�DUHD�RI�4DWDU�LV�DSSUR[LPDWHO\�����������VTXDUH�NLORPHWHUV��'RKD�LV�WKH�
FDSLWDO� FLW\� RI� WKH� FRXQWU\�� )RU� PRUH� LQIRUPDWLRQ� WKH� IROORZLQJ� ZHE� VLWH� FDQ� SURYLGH� PRUH�
GHWDLOHG� LQIRUPDWLRQ� KWWSV���ZZZ�PGSV�JRY�TD�HQ�NQRZOHGJH�3XEOLFDWLRQV�2WKHU�4,)����
�����(Q�SGI���
7KH�GHYHORSPHQW�DQG�XUEDQL]DWLRQ�RI�4DWDU�LQ�-DQXDU\�������7KH�SULRULW\�RI�WKH�FRXQWU\�LV�WR�
LPSURYH� WKH� ORFDO� ZHOIDUH� RI� FLWL]HQV�� ZKLFK� LQFOXGHV� WKH� HVWDEOLVKPHQW� RI� KHDOWK� FDUH�
V\VWHPV��DGYDQFHG�HGXFDWLRQ�DQG�WKH�H[SDQVLRQ�RI�WKH�FRXQWU\
V�LQIUDVWUXFWXUH�LQ�SUHSDUDWLRQ�
IRU� KRVWLQJ� WKH�:RUOG� &XS����� :KHUH� WKH� SHRSOH� ZHUH� PRYHG� IURP� D� WUDGLWLRQDO� FORVHG�
VRFLHW\� WR� DQ� RSHQ�� GHYHORSPHQW�RULHQWHG� VRFLHW\� WKDW� HPEUDFHG�PRGHUQLW\� LQ� LWV� OLIHVW\OH��
8QGHU�WKH�HQOLJKWHQHG�OHDGHUVKLS�RI�+(�WKH�([�±�3ULQFH�6KHLNK�+DPDG�%LQ�.KDOLID�$O�7KDQL�
ZKR�VRXJKW�WR�HVWDEOLVK�WKH�UXOH�RI�ODZ�DQG�LQVWLWXWLRQV�LQ�DOO�DUHDV�DQG�LWV�UROH�LQ�WKH����\HDUV�
RI� -XQH� ����� XQGHU� WKH� HUD� RI� WKH� (PLU� 6KHLNK� +DPDG� %LQ� .KDOLID� $O� 7KDQL�� ZKLFK� ZDV�
DGRSWHG� E\� DOO� LQVWLWXWLRQV� LQ� WKH�6WDWH�� ([SRVLQJ� WKHVH� VHUYLFHV� LQ� WKH� ODVW� WKUHH� \HDUV� DOO�
RYHU�WKH�ZRUOG��
7KH� FRXQWU\
V� SROLF\� RI� GHYHORSLQJ� DQG� JURZLQJ� KLJK�WHFK� HGXFDWLRQ� ZRUOGZLGH� KDV� JLYHQ�
4DWDUL� FRQVXPHUV� PRUH� FKRLFHV� LQ� HGXFDWLRQ�� KHDOWK� DQG� VRFLDO� GHYHORSPHQW� WKDQ� HYHU�
EHIRUH�� 4DWDU� )RXQGDWLRQ� IRU� 'HYHORSPHQW�� 6FLHQFH� DQG� &RPPXQLW\� 'HYHORSPHQW� ZDV�
HVWDEOLVKHG� LQ� $XJXVW� ������ WKXV� SURPRWLQJ� WKH� HGXFDWLRQ� RI� WKH� SHRSOH� RI� 4DWDU� DQG� D�
VWURQJ�VWDWH� LQVWLWXWLRQ��7KLV�ZDV�FRPSOHWHG�LQ�VFKRROV���������7KLV�RSSRUWXQLW\� LV�RIIHUHG�LQ�
DQ�HGXFDWLRQDO�DQG�VSRUWV�HQYLURQPHQW��,W�DOVR�KRVWHG�VHYHUDO�FRPSDQLHV�LQ������DQG�KRVWHG�
WKH�:RUOG�&KDPSLRQVKLS�LQ�������7KH�:RUOG�&XS��������ZDV�KRVWHG�LQ�D�ELG�WR�DFKLHYH�LWV�
VXSSRUW�LQ�VSRUWV��
7KH�6WDWH�KDV�QRW�RQO\�GRQH�VR�� LW�VRXJKW�WR�SD\�DWWHQWLRQ�WR�WKH�KHDOWK�RI� WKH�LQGLYLGXDO�E\�
SURYLGLQJ� DOO� KHDOWK� UHTXLUHPHQWV� IURP� KHDOWK� FDUH� FHQWHUV� DQG� VSHFLDOL]HG� KRVSLWDOV�
WKURXJKRXW� WKH� FRXQWU\�� $QG� WR� HVWDEOLVK� WKH� SULQFLSOH� RI� GHYHORSPHQW� DQG� PDWXUDWLRQ�
WKURXJKRXW� WKH� ZRUOG�� 7KH� 4DWDU� 1DWLRQDO� 9LVLRQ� ����� DLPV� DW� WUDQVIRUPLQJ� 4DWDU� LQWR� D�
GHYHORSHG�FRXQWU\�E\�\HDU�������FDSDEOH�RI�VXVWDLQLQJ� LWV�RZQ�GHYHORSPHQW�DQG�SURYLGLQJ�
IRU�D�KLJK�VWDQGDUG�RI�OLYLQJ�IRU�DOO�RI�LWV�SHRSOH�IRU�JHQHUDWLRQV�WR�FRPH��
��
1.2 Evolution of Urban Development Process for Qatar: 
6LQFH� WKH� XUEDQ� 3ODQQLQJ� 'HSDUWPHQW� �83'�� LQFHSWLRQ�� +LV� +LJKQHVV� 6KHLNK� .KDOLID� %LQ�
+DPDG� $O�7KDQL� DVVXPHG� SRZHU� LQ� ����� DQG� IROORZHG� WKH� UXOHUV� RI� WKH� 6WDWH� WR� WKLV� GD\�
��������$GRSWLQJ�WKH�SULQFLSOH�RI�WKH�LPSRUWDQFH�RI�PDNLQJ�WKH�4DWDUL�VRFLHW\�OLYH�LQ�D�OX[XU\��
:KHQ� WKH�*HQHUDO�$XWKRULW\� IRU�8UEDQ�3ODQQLQJ�ZDV�HVWDEOLVKHG��D�FRQVXOWDQF\�RIILFH�ZDV�
FRQWUDFWHG� WR�SUHSDUH�4DWDU�1DWLRQDO�0DVWHU�3ODQ� �4103���$W� WKH� VDPH� WLPH�� WKH� WHDP�RI�
4103�ZDV�IRUPHG��7KH�SURMHFW�ZDV�(QWUXVWHG�WR�HQKDQFH�DQG�GHYHORS�D�SODQ�IRU�IXWXUH��7KH�
SODQQLQJ�V\VWHP�ZLOO�EH�DGGUHVVHG�LQ�WKH�UHPDLQLQJ�SDUWV�RI�WKH�UHVHDUFK��
7KH�0LQLVWU\�RI�0XQLFLSDOLWLHV�DQG�(QYLURQPHQW�KDV�WDNHQ�XSRQ�LWVHOI�WKH�GHYHORSPHQW�RI�WKH�
VWDWH�DQG� WKH�GUDZLQJ�RI� OLQHV� IRU� IXWXUH�XUEDQ�GHYHORSPHQW� WKURXJK�4DWDU�1DWLRQDO�0DVWHU�
3ODQ��ZKLFK�VHW�D�FOHDU�YLVLRQ�SURYLGHG �� �&UHDWH�D�5ROH�0RGHO�IRU�6XVWDLQDEOH�8UEDQ�/LYLQJ�
DQG�WKH�PRVW�/LYDEOH�7RZQV�DQG�&LWLHV�LQ�WKH���VW�&HQWXU\���
�
�
�
�
�
�
�
�
�
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2. Key elements of Qatar Planning System

7KLV�SDUW�ZLOO� UHYLHZ�WKH�NH\�HOHPHQWV�RI�WKH�SODQQLQJ�V\VWHP�FXUUHQWO\�EHLQJ�HVWDEOLVKHG�LQ�
WKH�6WDWH�RI�4DWDU��ZKLFK�FRQVLVWV�RI�),9(�PDLQ�SLOODUV�WKDW�FDQ�EH�VXPPDUL]HG�DV�IROORZV��
�
2.1 Qatar National Master Plan project: QNMP 
7KH�4DWDU�1DWLRQDO�0DVWHU�3ODQ�3URMHFW� LV�JXLGLQJ� WKH�SK\VLFDO�DQG�VSDWLDO�GHYHORSPHQW�RI�
4DWDU�IURP�QRZ�XS�WR�����´��,Q�RWKHU�ZRUGV��LW�LV�D�SURJUDP�RI�ZRUN�WR�SUHSDUH�VSDWLDO�0DVWHU�
3ODQV�WR�JXLGH�WKH�IXWXUH�VXVWDLQDEOH�GHYHORSPHQW�DQG�JURZWK�RI�4DWDU��LWV�FLWLHV�DQG�WRZQV�
IURP�QRZ�XQWLO�WKH�WDUJHW�\HDU��������
4103�FRQVLVWV�RI�WKUHH�PDLQ�SDUWV��ILUVWO\��WKH�1DWLRQDO�'HYHORSPHQW�)UDPHZRUN�'RFXPHQW�
������QNDF� ZKLFK� LV� WKH� VWUDWHJLF� FRPSRQHQW� RI� WKH� SURMHFW� DQG� FRQVLGHUHG� D� FUXFLDO� WR�
DGYDQFLQJ�VXVWDLQDEOH�GHYHORSPHQW�DQG�SURGXFLQJ�D�KLJK�TXDOLW\�XUEDQ� OLIHVW\OH��7KHUH�DUH�
���VWUDWHJLF�SODQQLQJ�REMHFWLYHV�ZKLFK�KDYH�EHHQ�JHQHUDWHG�WR�JXLGH�LWV�SUHSDUDWLRQ��
6HFRQGO\��WKH�0XQLFLSDO�6SDWLDO�'HYHORSPHQW�3ODQV�MSDP�������ZKLFK�FRQVLVWV�RI�IRXU�PDLQ�
SDUWV��

��� 9LVLRQ�DQG�'HYHORSPHQW�6WUDWHJ\�
��� =RQH�5HJXODWLRQV��
��� 0XQLFLSDO�=RQLQJ�0DSV�
��� &HQWUHV�3ODQV�

7KLUGO\�� WKH� VHFWRUDO� VWUDWHJLF� VWXGLHV� DQG� SURMHFWV� �LQFOXGLQJ� EXW� QRW� OLPLWHG� WR�� 1DWLRQDO�
+RXVLQJ�6WUDWHJ\��&OLPDWH�&KDQJH�6WXG\��1DWLRQDO�2SHQ�DQG�(QWHUWDLQPHQW�6WUDWHJ\���7KH�
SURMHFW�DOVR�KLJKOLJKWV�WKH�GHWDLOHG�SODQQLQJ�SURMHFWV�DQG�ORFDO�SODQV��,Q�DGGLWLRQ��LW�DVVHVVHV�
WKH�FRQWULEXWLRQ�RI�WKH�FRQFHUQHG�VWDNHKROGHUV�DQG�YDULRXV�VHJPHQWV�RI�VRFLHW\�LQ�WKH�FRXUVH�
RI�WKH�SUHSDUDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�WKHVH�SURMHFWV�DQG�VFKHPHV��
7KH� SURMHFW� KDV� EHHQ� DSSURYHG� IURP� +�(�� WKH� SULQFH�� WKH� FDELQHW� DQG� EHFRPHV� RIILFLDO�
JXLGDQFH�IRU�WKH�ZKROH�RI�JRYHUQPHQW�PLQLVWULHV�DQG�LQVWLWXWLRQV�VLQFH�������$OVR�GXULQJ�WKH�
FRXUVH�RI�WKH�SURMHFW�FRPSRQHQWV�D�3DUWLFLSDWRU\�3ODQQLQJ�$SSURDFK�KDV�EHHQ�DGRSWHG�ZLWK�
WKH�FRQFHUQHG�VWDNHKROGHUV��
�
2.2 Qatar Planning Legislation: QUPL 
,W�LV�RQH�RI�WKH�VWUDWHJLF�VWXGLHV�WKDW�,W�KDV�EHHQ�SUHSDULQJ�LQ�FRRUGLQDWLRQ�ZLWK�D�ORFDO�4103�
VPDOO�WHDP�DV�ZHOO�DV�UHSUHVHQWDWLYHV�RI�WKH�OHJDO�GHSDUWPHQW�RI�WKH�0LQLVWU\�RI�0XQLFLSDOLW\�
DQG� (QYLURQPHQW� �� MME� 7KH� SXUSRVH� RI� WKLV� SURMHFW� UHVLGHV� LQ� GHYHORSLQJ� SODQQLQJ�
OHJLVODWLRQ�WKDW�ZLOO�IRUPDOLVH�WKH�SODQQLQJ�V\VWHP�DQG�JLYH�FODULW\�DQG�VWDWXWRU\�HIIHFW�WR�SODQ�
PDNLQJ��GHYHORSPHQW�DVVHVVPHQW�DQG�GHFLVLRQ�PDNLQJ�SURFHVVHV� 
7KH�QUPL�DLPV�DW�GHYHORSLQJ�D�OHJDO�IUDPHZRUN�WKDW�HQVXUHV�WKH�GHOLYHU\�RI�QNV2030�DQG�
VXSSRUWLQJ�QDWLRQDO��UHJLRQDO�DQG� ORFDO�GHYHORSPHQW�SROLFLHV��0RUHRYHU�� LW�DFWLYDWHV�WKH�UROH�
RI� WKH� FRQFHUQHG� VWDNHKROGHUV� E\� FRQGXFWLQJ� FRQVXOWDWLRQV� ZLWK� WKH� WDUJHW� PLQLVWULHV��
DJHQFLHV�DQG�LQVWLWXWLRQV�DQG�LQWHJUDWLQJ�WKHP�WR�SUHVHQW�WKHLU�FRQFHUQV��YLHZV�DQG�RSLQLRQV��
7KXV�� WKH� PDLQ� SXUSRVH� RI� WKH� OHJLVODWLRQ� LV� WR� IRUPDOL]H� 4DWDU� 3ODQQLQJ� 6\VWHP� DQG�
OHJLWLPL]H� LWV� OHJDO�VWDWXV��DV�ZHOO�DV� WR�VWUHQJWKHQ� WKH�DSSOLFDWLRQ�RI� WKH� ODZ�DW� WKH� OHYHO�RI�
GHYHORSPHQW� SODQV�� ,Q� RWKHU�ZRUG��QUPL� SURYLGHV� DQ� HIIHFWLYH�PHFKDQLVP� IRU�PRQLWRULQJ�
WKH�LPSOHPHQWDWLRQ�RI�XUEDQ�GHYHORSPHQW�SURMHFWV�LQ�DFFRUGDQFH�ZLWK�DSSURYHG�SODQV��
7KH� ODZ� LV� FRQVLGHUHG�RQH� RI� WKH�PDLQ� JXDUDQWHHV� IRU� WKH� LPSOHPHQWDWLRQ� RI�QNMP�
SURMHFW��7R�SXW�LW�DQRWKHU�ZD\��LW� LV�VHHQ�DV�WKH�FRUQHUVWRQH�IRU�VHWWLQJ�XS�WKH�HPHUJLQJ�
3ODQQLQJ�6\VWHP�RI�4DWDU�WR�DFKLHYH�WUDQVSDUHQF\�LQ�GHFLVLRQ�PDNLQJ��HIIHFWLYH�HYDOXDWLRQ�RI�
SURMHFWV�DQG�SURFHVVHV��FRQVLVWHQF\�LQ�WKH�LPSOHPHQWDWLRQ�RI�SODQQLQJ�SROLFLHV��,Q�DGGLWLRQ�WR�
WKH�FODULW\�RI� WKH�SRZHUV�DQG�PDQGDWHV�RI� WKH�FRPSHWHQW�DXWKRULWLHV� LQ� WKH�SUHSDUDWLRQ�DQG�
LPSOHPHQWDWLRQ� RI� SODQQLQJ� SURMHFWV� DQG� GHYHORSPHQW� DSSOLFDWLRQ� UHTXHVWV� IRU� XUEDQ�
GHYHORSPHQW��
,W� LV� DOVR� SHUKDSV� ZRUWK\� RI� QRWH� WKDW� WKH� ILQDO� GUDIW� RI� WKH� ODZ� LV� XQGHU� ZD\�� RQFH� WR� EH�
DFFHSWDEOH� E\� WKH� 4103� SURMHFW� 0DQDJHPHQW� WHDP�� LW� ZLOO� EH� SURFHHGLQJ� WR� WKH� KLJKHU�
DXWKRULWLHV�IRU�DSSURYDO��UDWLILFDWLRQ�DQG�ILQDOO\�HQDFWPHQW�RI�WKH�ODZ��
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2.3 Setting up QNMP Project Local Team 
7KLV� HQWLW\� LV� RQH� RI� WKH� PDLQ� VHFWLRQV� RI� 8UEDQ� 3ODQQLQJ� 'HSDUWPHQW� �� UPD�� ZKRVH�
PDQGDWHV� DQG� UHVSRQVLELOLWLHV� UHVLGH� LQ� WKH� IRUPXODWLRQ� RI� ORQJ� WHUP� SODQQLQJ� VWXGLHV��
VWUDWHJLHV�DQG�XUEDQ�SROLFLHV�DW�WKH�QDWLRQDO��PXQLFLSDO�DQG�ORFDO�OHYHOV��,W�DOVR�IRFXVHV�RQ�
SUHSDULQJ� LPPHGLDWH� DQG� VKRUW� WHUP� SODQV�� 7KH� WHDP�DUH� YDFFLQDWHG�ZLWK� TXDOLILHG�
QDWLRQDO�VWDII���
7KLV� VHFWLRQ� LQFOXGHV� DQ� LQWHJUDWHG� SURIHVVLRQDO� WHDPZRUN� IURP� YDULRXV� EDFNJURXQGV� DQG�
VSHFLDOWLHV� WKDW� LQFOXGHV� DOO� WKH� ZKROH� VSHFWUXP� RI� SURIHVVLRQDO� VSHFLDOWLHV� UHODWHG� WR� WKH�
XUEDQ�SODQQLQJ� ILHOG� VXFK�DV�� VWUDWHJLF�DQG� UHJLRQDO� SODQQLQJ�� XUEDQ�GHVLJQ�� HQYLURQPHQWDO�
SODQQLQJ�� VRFLR�HFRQRPLF� SODQQLQJ�� KRXVLQJ�� 3XEOLF� IDFLOLWLHV�� WUDQVSRUWDWLRQ� DQG�
LQIUDVWUXFWXUH�SODQQLQJ��
7R� IDFLOLWDWH� WKH� IORZ� RI�ZRUN� DQG� DFFXUDF\� RI� DVVLJQPHQW�� 7KH�4103� WHDP� FRPSULVHV� RI�
PDLQ�IRXU�*URXSV��Strategic Planning and Studies, Master Planning, Mega Projects and GIS 
Groups ʹ as shown below. �
�

�
Figure 1: the Organizational structure of  QNMP  Project 

�
2.4 A documented and reliable Planning Database 
7KH� SURFHVV� RI� FRQVWUXFWLQJ� D� GRFXPHQWHG� DQG� UHOLDEOH� SODQQLQJ� GDWDEDVH� GXULQJ� WKH�
SUHYLRXV�SHULRG�KDV�JRQH�WKURXJK�IRXU�PDLQ�VWDJHV��
3KDVH�,��'XULQJ�WKH�SHULRG��������������WKH�GDWD�ZHUH�VFDWWHUHG�DQG�ZHUH�DYDLODEOH�RQO\�LQ�
WKH�SHUVRQDO�FRPSXWHUV�RI� WKH�UPD�VWDII��ZKHUH�LW�ZDV�GLIILFXOW� WR�WUDFN��0RUHRYHU�� WKH�GDWD�
DQG� LQIRUPDWLRQ� RI� WKH� FRQFHUQHG� DXWKRULWLHV� DQG� GHSDUWPHQWV�� ZKHWKHU� LQ� WKH� PLQLVWU\� RU�
RXWVLGH� LW��ZHUH�QRW�DYDLODEOH�EHFDXVH�WKHUH�ZHUH�QR�HIIHFWLYH�FRPPXQLFDWLRQ�DQG�HIIHFWLYH�
FRRUGLQDWLRQ�EHWZHHQ�UPD�DQG�WKH�FRQFHUQHG�VWDNHKROGHUV� 
3KDVH� ,,�� 'XULQJ� WKH� SHULRG� ������ �� ������� WKH� HVWDEOLVKPHQW� RI� WKH� ILUVW� FRPSUHKHQVLYH�
SODQQLQJ�GDWDEDVH�ZDV�FRPSOHWHG�DIWHU�UHFHLYLQJ�LW�IURP�WKH�FRQVXOWDQW�RIILFH�HQWUXVWHG�ZLWK�
WKH� SUHSDUDWLRQ� RI� WKH�QNMP SURMHFW�� +RZHYHU�� VXFK� GDWD� DQG� LQIRUPDWLRQ�ZHUH� DYDLODEOH�
RQO\�DW�WKH�QDWLRQDO�DQG�UHJLRQDO�OHYHOV��ZKHUHDV�QR�GDWD�DYDLODEOH�DW�WKH�SORW�OHYHO��,W�LV�ZRUWK�
WR�SRLQW�RXW�WKDW�VXFK�ZRUN�KDV�EHHQ�FRQGXFWHG�GXULQJ�WKH�SUHSDUDWLRQ�RI�QNDF�GRFXPHQW��
3KDVH� ,,,��8QWLO� ������ WKH�QNMP� VWDII� SURYLGHG�VSDWLDO� GDWD� XS� WR� WKH� SORW� OHYHO� GXULQJ� WKH�
SUHSDUDWLRQ� RI� WKH� MSDP VWXG\�� ZKHUH� DOO� WKH� GDWD� ZHUH� REWDLQHG� IURP� WKH� FRQFHUQHG�
VWDNHKROGHUV�DQG�RXU�SUHOLPLQDU\�GDWDEDVH�KDV�EHHQ�XSGDWHG��
3KDVH� ,9�� ,W�KDV�EHHQ�RQ�JRLQJ�XS�WR�QRZ��ZKHUH� WKH�FRQWLQXRXV�XSGDWLQJ�RI� WKH� ODQG�XVH�
GDWDEDVH�DQG�WKH�SODQQLQJ�UHJXODWLRQV�IRU�HDFK�ODQG�XVH�DW�WKH�OHYHO�RI�WKH�SORW��
7KLV�ZRUN�KDV�UHVXOWHG�LQ�WKH�LPSOHPHQWDWLRQ�RI�*,6�:HE�$SSOLFDWLRQ��ZKLFK�ZDV�EXLOW�RQ�WKH�
0LQLVWU\
V�:HEVLWH�DQG� LW� LV�QRZ�DYDLODEOH� WR� WKH�SXEOLF�ZLWK�D�VLPSOLILHG�YHUVLRQ�ZKHUHDV�D�
PRUH�VRSKLVWLFDWHG�YHUVLRQ�WKDW�LQFOXGHV�DOO�WKH�GDWD�DQG�LQIRUPDWLRQ�OD\HUV�KDYH�EHHQ�PDGH�
DYDLODEOH�WR�WKH�FRQFHUQHG�VWDNHKROGHUV��
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Figure 2:  the GIS-Web-Application concept 
 

2.5 Establish a Capacity Building Strategy for the planning local staff  
7KLV�SRLQW�GHDOV�ZLWK�RQH�RI� WKH�PRVW� LPSRUWDQW�SLOODUV�RI� WKH�HPHUJLQJ�SODQQLQJ�V\VWHP� LQ�
4DWDU�� QDPHO\� ³7UDLQLQJ� DQG� &DSDFLW\� %XLOGLQJ� ±� 7&%´� XQLW� WKDW� ZDV� HVWDEOLVKHG� DQG�
DSSURYHG�� 7KLV� VWUDWHJ\� DGRSWHG� D� IXWXUH� YLVLRQ� WR� HVWDEOLVK� D� WHDPZRUN� ZKR� LV� NHHQ� WR�
SUDFWLFH� WUDLQLQJ�DQG�DFWLYDWH�FDSDFLW\�EXLOGLQJ� LQLWLDWLYHV�RQ�D�VXVWDLQDEOH�EDVLV��0RUHRYHU��
WKH� VWUDWHJ\� LQFOXGHG� WKUHH�PDLQ�GLUHFWLRQV� LQ� WKH� ILHOG�RI�7&%�� ILUVWO\�� FRQGXFWLQJ� WHFKQLFDO�
WUDLQLQJ� LQ� WKH� ILHOG� RI� XUEDQ� SODQQLQJ�� 6HFRQGO\�� UHILQLQJ� H[SHULHQFHV� RI� PDQDJHULDO�
FDSDELOLWLHV�DQG�OHDGHUVKLS�VNLOOV��DQG�ILQDOO\��FRQVROLGDWLQJ�WKH�WHDP�VSLULW�DQG�HQKDQFLQJ�WKH�
WHDPZRUN�DWPRVSKHUH��

   
 

Example of the workshops conducted during the TCB Program�
�
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3. Innovative mechanisms and tools to consolidate the Emerging Planning System 
 
7KLV�SDUW�RI�WKH�UHVHDUFK�LV�GHYHORSHG�WR�SURYLGH�DVVLVWDQFH�WR�WKH�FRPSHWHQW�SODQQLQJ�DQG�
GHYHORSPHQW� JRYHUQPHQW� DXWKRULWLHV� WKURXJK� VHYHUDO� PHFKDQLVPV� DQG� WRROV� RQ� KRZ� WR�
HQKDQFH� DQG� VXSSRUW� WKH� HPHUJLQJ� 3ODQQLQJ� 6\VWHP� LQ� 4DWDU�� 6XFK� SURIHVVLRQDO�
PHFKDQLVPV�ZLOO�FRYHU�SIX�PDMRU�DUHDV�DV�LW�ZLOO�EH�VKRZQ�EHORZ����
�
3.1 Stakeholders Consultation Engagement Approach  
$W� WKH�RXWVHW��VXFK�DSSURDFK�KDV� WZR� OHYHOV�� WKH�ILUVW�RQH�GHDOV�ZLWK� WKH�RIILFLDO�DQG�IRUPDO�
OHYHO� WKURXJK� FRQGXFWLQJ� FRQVXOWDWLRQ� VHVVLRQV� ZLWK� WKH� SXEOLF� DJHQFLHV� DQG� JRYHUQPHQW�
GHSDUWPHQWV� LQ�DGGLWLRQ� WR� WKH�SULYDWH�VHFWRU�DQG� LQYHVWRUV��7R�D�JUHDW�H[WHQW�ZH�DFKLHYHG�
DFFHSWDEOH� UHVXOWV� E\� HVWDEOLVKLQJ� VWURQJ� FRQWDFWV� WKURXJK� SUHSDULQJ� PDQ\� SODQQLQJ�
GHOLYHUDEOHV��
+RZHYHU��ZH�DUH� LQ� WKH�SURFHVV�RI�VHWWLQJ�XS�FRPPXQLW\�HQJDJHPHQW�ZLWK�D�IXOO� UHVSHFW�RI�
ORFDO�FXVWRPV�DQG�FRPPRQ�WUDGLWLRQV��7R�DSSO\�VXFFHVVIXO�DQG�PHDQLQJIXO�FRQVXOWDWLRQV�DQG�
FRPPXQLW\�HQJDJHPHQW�DSSURDFK��ZH�DUH�DVSLULQJ�IRU�DSSO\LQJ�VRPH�LQWHUQDWLRQDO�WRROV�WKDW�
VXLW� WKH� ORFDO� WUDGLWLRQV� DQG� FRPPRQ� FXVWRPV� LQ� 4DWDU�� 7KH\� FDQ� EH� EULHIO\� H[SODLQHG� DV�
IROORZV��
�� Designing Online Applications for community consultation and engagement�LQ�

RUGHU� WR� HQJDJH� WKH� ZLGHVW� SRVVLEOH� WDUJHWHG� JHQHUDO� SXEOLF� �LQFOXGLQJ� WKH�
PDUJLQDOL]HG� SHRSOH� ZLWK� VSHFLDO� QHHGV� ZKR� DUH� VXIIHULQJ� IURP� YLVLRQ� SUREOHPV� RU�
FRORU� EOLQGQHVV���7KHVH�DSSOLFDWLRQV�VKRXOG�EH�YLVXDOO\� ULFK�� LQWHUDFWLYH�DQG�YLVXDOO\�
DSSHDOLQJ�PHGLD�LQ�D�ZD\�WR�EH�HDVLO\�XQGHUVWRRG�DQG�SHUFHLYHG�E\�XVHUV��

�� Conducting Pop-Up Engagement�E\�VHWWLQJ�XS�NLRVNV�RU�SURYLGLQJ�WDEOHV�LQ�D�SXEOLF�
SODFH�RU�D�EXV\�FRPPHUFLDO�FRPSOH[�ZKHUH�WKH�SDVVHUV�E\�DUH�VXUSULVHG�LQ�D�IXQQ\�
DQG�FKHHUIXO�ZD\V��7KLV�FDQ�EH�DQ�H[FHOOHQW�RSSRUWXQLW\�WR�LQIRUP�WKH�SXEOLF�DERXW�WKH�
FRQWHQW�RI�WKH�SURMHFW�DQG�LWV�SXUSRVH�� 

�� Using� Public Blackboards tool� hanging in public areas� ZKHUH� WKH� SXEOLF� LV�
HQFRXUDJHG� DQG� VWLPXODWHG� WR� JLYH� WKHLU� RSLQLRQV� DQG� UDLVH� VXJJHVWLRQV� UHJDUGLQJ�
ZKDW� WKH\�ZLVK� WR�VHH� LQ� WKH�SURMHFW��6XFK� WDFWLF�FDQ� UHVROYH�VHYHUDO�SUREOHPV�DQG�
LVVXHV�RI�WKH�WDUJHWHG�FRPPXQLW\� 

�� Using�Simple Stickers method� LQ� SXEOLF� DUHDV� WKDW� VD\� ³,� ZLVK� WKLV� ZDV«� ³�� %\�
ZULWLQJ�WKHVH�VWLFNHUV��PHPEHUV�RI�WKH�ORFDO�FRPPXQLW\�FDQ�H[SUHVV�WKHLU�FKRLFHV�DQG�
KRSHV� LQ� SULRULWL]LQJ� WKH� SODQQLQJ� RSWLRQV� RI� WKH� WDUJHW� SURMHFW� IRU� GHYHORSLQJ� WKHLU�
FRPPXQLW\� 

�
�

Example of Simple Stickers tool�
�
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3.2 Marketing and reach out  of QNMP project  
7KH� LQLWLDWLYH�RI�VHWWLQJ�XS�DQ� LQIRUPDWLYH�RIILFH� IRU� WKH�QNMP�3URMHFW�KDV�EHHQ� LQWURGXFHG�
GXULQJ�WKH�ODXQFKLQJ�RI�DSSO\LQJ�WKH�QHZ�SODQQLQJ�UHJXODWLRQV�IRU�DOO�PXQLFLSDOLWLHV�RI�4DWDU�
ZKLFK�ZDV�LQDXJXUDWHG�E\�+LV�([FHOOHQF\�WKH�3ULPH�0LQLVWHU�RQ�WKH��UG�RI�-DQXDU\�������
7KH� ODXQFKLQJ� RI� WKLV� XQLW� LV� FRQVLGHUHG� DV� D� IRFDO� FRQWDFW� SRLQW� EHWZHHQ� WKH� YDULRXV�
VHJPHQWV�RI� WKH�SXEOLF� YHUVXV�UPD (LQFOXGLQJ QNMP)� VWDII� WR� UHVSRQG� WR�DOO� WKH� WHFKQLFDO�
LQTXLULHV�DQG�TXHVWLRQV�WKDW�WR�EH�UDLVHG��,Q�DGGLWLRQ��WR�LQIRUP�DQG�QRWLI\�WKH�SXEOLF�DERXW�WKH�
4103�SURMHFW¶V�ZHEVLWH�DQG�KRZ�WR�DFFHVV�WKH�QHZ�]RQLQJ�UHJXODWLRQV� LQ�RUGHU�WR�EH�DZDUH�
RI� WKH� SODQQLQJ� DQG� GHVLJQ� UHTXLUHPHQWV� IRU� GHYHORSLQJ� WKHLU� SORWV�� 7KLV� LQ� WXUQ�� ZLOO�
FRQVROLGDWH�WKH�SULQFLSOHV�RI�WUDQVSDUHQF\�DQG�FUHGLELOLW\�DV�ZHOO�DV�HQKDQFH�FRQILGHQFH�DQG�
WUXVW�EHWZHHQ�WKH�FRQFHUQHG�JRYHUQPHQW�DXWKRULWLHV��LQFOXGLQJ�UPD��DQG�WKH�JHQHUDO�SXEOLF��

�� 
�

Launching the QNMP Customer Service Unit�
�
3.3 Setting up QNMP project Website 
7KH� 0LQLVWU\� RI� 0XQLFLSDOLW\� DQG� (QYLURQPHQW� WRRN� FDUH� WR� DQQRXQFH� WKH� 4DWDU� 1DWLRQDO�
0DVWHU�3ODQ� �4103��E\�DGRSWLQJ� WKH�SULQFLSOH�RI� WUDQVSDUHQF\� LQ� VHWWLQJ�DOO� WKH�RXWSXWV�RI�
4103�RQ�D�ZHEVLWH�WKDW�DOORZV�HYHU\RQH�WR�DFFHVV�WKH�GRFXPHQWV�RI��LW���7KH�VLWH�SURGXFH�
WKH�$FKLHYHPHQW��,QLWLDWLYHV�DQG�RWKHU�VXEMHFW�UHODWHG�WR�4DWDU�1DWLRQDO�0DVWHU�3ODQ����
7KH� VLWH� ZDV� GHVLJQHG� IRU� VLPSOLFLW\� DQG� FODULW\� WR�PDNH� LW� HDVLHU� IRU� XVHUV� WR� DFFHVV� WKH�����������������
UHTXLUHG�LQIRUPDWLRQ��7KH�DLP�ZDV�QRW�RQO\�WR�XVH�LW�IRU�FLWL]HQV�DQG�GHYHORSHUV��EXW�DOVR�WR�
EH�PRUH�FRPSUHKHQVLYH�DV�D�JXLGH�IRU�FRQVXOWLQJ�ILUPV�ZRUNLQJ�LQ�WKH�ILHOG�RI�GHYHORSPHQW�WR�
VHH� ZKHWKHU� 'HYHORSPHQW� RI� WKH� SURMHFW� FDQ� EH� DSSO\� RU� QRW� WKURXJK� WKH� SODQQLQJ�
UHTXLUHPHQWV�DYDLODEOH�RQ�ZHEVLWH�KWWS���ZZZ�PPH�JRY�TD�4DWDU0DVWHU3ODQ�GHIDXOW�DVS[��
�
�
�
�
�
�
�
�
�
�

Figure 3:  the GIS-Web-Application concept 
QNMP project Website 

 
 

�
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3.4 Enhancing the media role  
,Q�RUGHU�WR�DQQRXQFH�WKH�4DWDU�1DWLRQDO�0DVWHU�3ODQ��4103��WKH�WHDP�KDG�SUHSDUH�D�0HGLD�
SODQ��7KH�PHGLD�SODQ�KDV�EHHQ�DLP�WR�DZDUHQHVV�WKH�SXEOLF�RI�4DWDU�1DWLRQDO�0DVWHU�3ODQ�
DQG�WR�LQIRUP�WKH�FRPPXQLW\�DERXW�WKH�GDWH�RI�LPSOHPHQWDWLRQ�RI�WKH�QHZ�SODQQLQJ�
UHJXODWLRQV��
�
3.5 Negotiation as a tool to ease the application of Zoning (Planning & Design) 

Regulations 
7KURXJK� WKH� SUDFWLFDO� DQG� SURIHVVLRQDO� H[SHULHQFH� LQ� GHDOLQJ� ZLWK� GDLO\� GHYHORSPHQW�
DSSOLFDWLRQ�LQ�XUEDQ�SODQQLQJ�GHSDUWPHQW�DW�WKH�0LQLVWU\�RI�0XQLFLSDOLW\�DQG�WKH�HQYLURQPHQW�
DQG� EDVHG� RQ� WKH� 6WDWH
V� RULHQWDWLRQ� RQ� WKH� LPSRUWDQFH� RI� SULYDWH� VHFWRU� SDUWLFLSDWLRQ� LQ�
GHYHORSPHQW� SURFHVVHV� LQ� RUGHU� WR� UHGXFH� GHSHQGHQFH� RQ� WKH� JRYHUQPHQW� VXSSRUW� LQ�
FRXQWU\�GHYHORSPHQW���
,Q�WKLV�FRQWH[W��WKH�8UEDQ�3ODQQLQJ�'HSDUWPHQW��83'��KDV�DGRSWHG�D�PRGHUQ�WKRXJKW�LQ�WKH�
SURFHVV� RI� PDQDJLQJ� WKH� GHYHORSPHQW� SURMHFWV� LQ� WKH� 6WDWH� ZLWK� WKH� SDUWLFLSDWLRQ� RI� WKH�
SULYDWH�VHFWRU�VR�DV�QRW�WR�DFW�LQ�LVRODWLRQ�IURP�WKH�ZLVKHV�RI�WKH�GHYHORSHUV�DQG�WKH�QHHGV�RI�
WKH�FRPPXQLW\��
8UEDQ� 3ODQQLQJ� 'HSDUWPHQW� �83'�� DGRSWHG� SURFHVV� RI� QHJRWLDWLQJ� ZLWK� RZQHUV� DQG�
GHYHORSHUV� DV� D� WRRO� LQ� SODQQLQJ� ILHOG�� :KHUH� WKH� SUDFWLFHV� SURYHG� VXFFHVVIXO� LQ� WKH�
SDUWLFLSDWLRQ� DQG� VXSSRUW� RI� WKH� SULYDWH� VHFWRU� LQ� GHYHORSPHQW� SURFHVVHV� LQ� OLQH� ZLWK� WKH�
UHDOL]DWLRQ� RI� WKH� ZLVKHV� RI� GHYHORSHUV� LQ� H[FKDQJH� IRU� SURYLGLQJ� D� SXEOLF� VHUYLFH� WR� WKH�
FRPPXQLW\� DQG� WKH� VXUURXQGLQJ� DUHD� WR� QRW� EH� FRQIOLFW� ZLWK� WKH� DSSURYHG� SODQQLQJ�
5HJXODWLRQV��
�
4. Recommendations for developing UPD Performance within NUA2016 & SDG2030 

context 
 
7KLV� SDUW� ZLOO� EH� FRQFOXGHG� ZLWK� VHYHUDO� UHFRPPHQGDWLRQV� UHJDUGLQJ� KRZ� WR� SURPRWH� WKH�
JRRG� JRYHUQDQFH� RI� WKH� HPHUJLQJ� SODQQLQJ� V\VWHP� RI� 4DWDU�� KRZ� WR� GHYHORS� 83'�
PDQDJHPHQW�SHUIRUPDQFH��DQG�KRZ�WR�GHYHORS�TCB�SURJUDP��
�
x� (QVXUH�WKDW�DOO�UHOHYDQW�VWDNHKROGHUV�DUH�LQYROYHG�LQ�WKH�GHYHORSPHQW�SODQQLQJ�SURFHVVHV�

LQFOXGLQJ�SXEOLF��SULYDWH�DV�ZHOO�DV�FRPPXQLW\�VHFWRUV� 
x� 7KH�8UEDQ�3ODQQLQJ�/DZ�DQG� LWV�%\�/DZ�DUH�EHLQJ�GUDIWHG�DQG�VKRXOG�EH� WDNHQ� WR� WKH�

UDWLILFDWLRQ�DQG�HQDFWPHQW�SURFHVVHV�DV�VRRQ�DV�SRVVLEOH��
x� ,PSURYH� WKH� OHYHO� RI� PDQDJHULDO� VNLOOV� VR� DV� WR� SURPRWH� WKH� SODQQLQJ� GHFLVLRQ�PDNLQJ�

SURFHVV��
x� *LYLQJ� PXQLFLSDOLWLHV� PRUH� SRZHUV�� GHOHJDWLRQV�� UHVSRQVLELOLWLHV� DQG� OLDELOLWLHV� WR�

SDUWLFLSDWH�HIIHFWLYHO\�LQ�ERWK�SODQQLQJ�DQG�LPSOHPHQWDWLRQ�SURFHVV��
x� 6HW�XS�WKH�4DWDU�8UEDQ�2EVHUYDWRU\���482�ZKRVH�SXUSRVH�LV�WR�FROOHFW�DQG�DQDO\]H�WKH�

DYDLODEOH�UHODWHG�GDWD�	�LQIRUPDWLRQ�LQ�UHVSHFW�WR�DOO�DUHDV�RI�WKH�4103�3URMHFW���
x� 6HFRQGLQJ� FRPSHWHQW� FDGUHV� IURP� WKH� FRQFHUQHG� DXWKRULWLHV� VR� DV� WR� RYHUFRPH� WKH�

VKRUWDJH� RI� VWDII� WKDW� 83'� LV� VXIIHULQJ� IURP� LQ� VHYHUDO� UHODWHG� SODQQLQJ� ILHOG� �VXFK� DV�
6RFLR��(FRQRPLF�SODQQLQJ��7UDQVSRUWDWLRQ�DQG�,QIUDVWUXFWXUH�SODQQLQJ����

x� 6HW�XS�D�PXQLFLSDO�4103�XQLW�XQGHU�WKH�GLUHFW�FKDLUPDQVKLS�RI�WKH�PXQLFLSDOLW\�GLUHFWRU��
6XFK�XQLW�ZLOO�VHUYH�DV�D�OLQN�EHWZHHQ�WKH�PXQLFLSDOLW\�DQG�WKH�83'�	�4103�3URMHFW���

x� 6XSSRUW�DQG�VWUHQJWKHQ�WKH�TXDOLILHG�VWDII�UHVRXUFHV�RI�WKH�7&%�8QLW��
x� &UHDWH�D�QHZ�RUJDQL]DWLRQDO�XQLW�ZLWKLQ�4103�SURMHFW�� WR�EH�UHVSRQVLEOH�IRU�FRQGXFWLQJ�

DQG� RUJDQL]LQJ� FRQVXOWDWLRQ� DQG�&RPPXQLW\� (QJDJHPHQW� VHVVLRQV�ZLWK� WKH� FRQFHUQHG�
VWDNHKROGHUV��
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x� 6HW� XS� D� QHZ� RUJDQL]DWLRQDO� XQLW� ZLWKLQ� 4103� SURMHFW� ZKRVH� UHVSRQVLELOLW\� UHVLGHV� LQ�
DFWLQJ�DV�D�IRFDO�SRLQW�ZLWK�WKH�FRQFHUQHG�DXWKRULWLHV�RI�WUDQVSRUWDWLRQ�DQG�LQIUDVWUXFWXUH�
SODQQLQJ�DV�ZHOO�DV�6RFLR�±(FRQRPLF�SODQQLQJ��

x� (VWDEOLVK� D� FOHDU� PHFKDQLVP� DQG� ZRUN� PHWKRGRORJ\� IRU� WKH� QHJRWLDWLRQ� SURFHVV� DV� D�
UHIHUHQFH�IRU�UPD���

x� 2UJDQL]H�D� IRUXP�WR� LQYLWH�DFFUHGLWHG�FRQVXOWDQF\�RIILFHV� LQ�4DWDU�DV�ZHOO�DV� WKH�4DWDU�
(QJLQHHUV� $VVRFLDWLRQ� WR� GLVFXVV� WKH� SUREOHPV� DQG� REVWDFOHV� IDFLQJ� WKH� FRQVXOWLQJ�
RIILFHV�LQ�DSSO\LQJ�WKH�QHZ�SODQQLQJ�UHJXODWLRQV��

x� 2UJDQL]H� D� IRUXP� WR� LQYLWH� VHQLRU� GHYHORSHUV�� LQYHVWRUV� DQG� UHDO� HVWDWH� ILQDQFH�
FRPSDQLHV� LQ�4DWDU� WKURXJK� WKH�4DWDU�&KDPEHU�RI�&RPPHUFH�DQG� ,QGXVWU\�DV�ZHOO� DV�
PDMRU� PRUWJDJH� EDQNV� DQG� FRPSDQLHV� WR� GLVFXVV� WKH� SUREOHPV� DQG� REVWDFOHV� IDFLQJ�
WKHP�ZKHQ�LPSOHPHQWLQJ�WKH�QHZ�SODQQLQJ�UHJXODWLRQV��

x� 2UJDQL]H� SHULRGLF� PHHWLQJV� �H�J�� WZLFH� D� \HDU�� ZLWK� HQJLQHHUV� ZRUNLQJ� IRU� WKH�
PXQLFLSDOLWLHV�WR�LGHQWLI\�WKH�SUREOHPV�DQG�REVWDFOHV�IDFLQJ�WKHP�ZKHQ�DSSO\LQJ�WKH�QHZ�
SODQQLQJ�UHJXODWLRQV��

 
  �
������������������������������������������������
L���New Urban Agenda ZDV�DGRSWHG�E\�81�+DELWDW�,,,�LQ�(FXDGRU������
LL���Sustainable Development Goals 2030�ZHUH�SXEOLVKHG�E\� WKH�81� WR�GHILQH�JOREDO�GHYHORSPHQW�

SULRULWLHV�IRU�WKH�����������SHULRG��
ii ) 'DYH�%LJJV�LV�WKH�&KLHI�(QJDJHPHQW�2IILFHU�RI�0HWUR4XHVW�DQG�DQ�LQWHUQDWLRQDOO\�UHFRJQL]HG�DXWKRU�

DQG� SXEOLF� HQJDJHPHQW� VWUDWHJLVW� IRFXVLQJ� RQ� WKH� XVH� RI� VRIWZDUH� WRROV� WR� HQKDQFH� FRPPXQLW\�
SDUWLFLSDWLRQ�IRU�SODQQLQJ�SURMHFWV��

�
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��� $OPHH]DQ�4DWDU�/HJDO�3RUWDO��Q�G��³7KH�3HUPDQHQW�&RQVWLWXWLRQ�RI�WKH�6WDWH�RI�
4DWDU�´�5HWULHYHG�-DQXDU\�����������
ZZZ�DOPHH]DQ�TD�/RFDO3GI/DZ�DVS["7DUJHW ����	ODQJXDJH HQ��

��� $O�6KDUTDZL��$KPDG��������(VWUDWLML\DW�$O�7DQPL\D�IL�4DWDU�7KH�'HYHORSPHQW�
6WUDWHJ\�LQ�4DWDU���&DLUR��$O�5D\D�&HQWHU�IRU�3XEOLVKLQJ�DQG�,QIRUPDWLRQ��

��� *HQHUDO�6HFUHWDULDW�IRU�'HYHORSPHQW�3ODQQLQJ��������4DWDU�1DWLRQDO�9LVLRQ�������
'RKD��*HQHUDO�6HFUHWDULDW�IRU�'HYHORSPHQW�3ODQQLQJ��

�

�

�

�

�

�

1285



)HUQiQGH]�0DURWR��0LJXHO� ,17(1666�3$� ��WK�,62&$53�&RQJUHVV�������
'H�ODV�5LYDV�6DQ]��-XDQ�/XLV�
&DQWHUR�&HODGD��6HUJLR�

��
�

�
,17(1666�3$��D�*RYHUQDQFH�$SSURDFK�IRU�,QWHJUDWLQJ�(QHUJ\�
DQG�6SDWLDO�3ODQQLQJ��,WV�5HVXOWV�LQ�&DVWLOOD�\�/HyQ��6SDLQ���

�
0LJXHO�)(51È1'(=�0$5272��8QLYHUVLW\�RI�9DOODGROLG��6SDLQ�
-XDQ�/XLV�'(�/$6�5,9$6�6$1=��8QLYHUVLW\�RI�9DOODGROLG��6SDLQ�
6HUJLR�&$17(52�&(/$'$��8QLYHUVLW\�RI�9DOODGROLG��6SDLQ�

�
�
6\QRSVLV�
�
7KH�,17(1666�3$�SURMHFW�KDV�GHYHORSHG�DQG�LPSOHPHQWHG�DQ�LQVWLWXWLRQDO�FDSDFLW\�EXLOGLQJ�
DSSURDFK�UHODWHG�WR�HQHUJ\�DQG�VSDWLDO�SODQQLQJ��DGGUHVVHG�WR�SXEOLF�DXWKRULWLHV�DQG�VRFLHWDO�
VWDNHKROGHUV� LQ� RUGHU� WR� VXSSRUW� WKHP� WR� HQWHU� LQ� D� QHZ�HUD� RI� KROLVWLF�SODQQLQJ� WKURXJK� D�
SDUWLFLSDWRU\��PXOWL�OHYHO��LQWHUGLVFLSOLQDU\�GHFLVLRQ�PDNLQJ�SURFHVV���
�
�
��� ,QWURGXFWLRQ�
�
3ODQQLQJ�HQHUJ\�PDWWHUV� LQ� UHODWLRQ� WR� WKHLU� VSDWLDO� DQG�VRFLR�HFRQRPLF� FRQWH[W� LV� QRUPDOO\�
YHU\�FRPSOH[��7KLV�LV�EHFDXVH�LW�LQYROYHV�DQG�DIIHFWV�D�ZKROH�UDQJH�RI�SDUWLFLSDQWV�ZKR�RIWHQ�
KDYH�REMHFWLYHV� RU� SRLQWV� RI� YLHZ� WKDW� GR� QRW� FRLQFLGH�� RU� HYHQ� DUH� GLDPHWULFDOO\� RSSRVHG��
&RQVHTXHQWO\�� WKHUH� LV� D� QHHG� WR� H[SORUH� LQQRYDWLYH� GHFLVLRQ�PDNLQJ� SURFHVVHV� WKDW� FXW�
DFURVV�ERXQGDULHV�DQG�HQFRXUDJH�SDUWLFLSDWLRQ��7KH�LQWHQWLRQ�ZRXOG�EH�WR�HQVXUH�WKDW�HQHUJ\�
SODQV� DQG� SURMHFWV� DUH� IHDVLEOH�� YLDEOH� DQG� DFFHSWDEOH� IURP� WHFKQLFDO�� ILQDQFLDO� DQG� VRFLDO�
DQJOHV��
�
,Q�WKH�OLJKW�RI�WKLV��WKH�SURMHFW�HQWLWOHG�,17(1666�3$��$�V\VWHPDWLF�DSSURDFK�IRU�,1VSLULQJ�	�
7UDLQLQJ� (1HUJ\�6SDWLDO�6RFLRHFRQRPLF� 6XVWDLQDELOLW\� WR�3XEOLF� $XWKRULWLHV�� LPSOHPHQWHG� D�
SURFHVV� RI� WUDLQLQJ� DLPHG� SULPDULO\� DW� WKRVH� HQJDJHG� LQ� SXEOLF� DGPLQLVWUDWLRQ�� 7KH� UHDVRQ�
ZDV�WKDW� WKH\�KDYH�WKH�FRPSHWHQFHV�IRU�VHWWLQJ�VWDQGDUGV�DQG�WKH�JUHDWHVW�FDSDFLW\� WR�FR�
RUGLQDWH�DQG�OHDG�ERWK�HQHUJ\�DQG�VSDFH�SODQQLQJ��+HQFH��WKH\�FDQ�HQFRXUDJH�SDUWLFLSDWLRQ�
E\�RWKHUV�DVVRFLDWHG�ZLWK�VXFK�PDWWHUV���
�
7KH� ILQDO� REMHFWLYH� RI� WKLV� SURFHVV� ZDV� WR� EXLOG� XS� D� QHZ� PHWKRG� IRU� GHVLJQLQJ� DQG� IRU�
GHFLVLRQ�WDNLQJ�EDVHG�RQ�FUHDWLYH�FROODERUDWLRQ�DQG�SDUWLFLSDWLRQ�E\�DOO�WKRVH�FRQFHUQHG�ZLWK�
WKLV�TXHVWLRQ��,W�ZDV�QRW�VR�PXFK�D�FDVH�RI�WHOOLQJ�SXEOLF�DGPLQLVWUDWLRQV�ZKDW�WKH\�VKRXOG�GR��
PRUH� D� TXHVWLRQ� RI� FRPSOHWLQJ� D� WUDLQLQJ� SURFHVV� WKDW� ZRXOG� OHDG� WR� QHZ� LQVWLWXWLRQDOL]HG�
GHFLVLRQ�PDNLQJ�PRGHOV�� 7KHVH� VKRXOG� EH� LQQRYDWRU\�� LQYROYH� D� ZLGH� UDQJH� RI� VRFLDO� DQG�
EXVLQHVV�SDUWLFLSDQWV��DQG�EH�LQWHJUDWHG�LQWR�DQ\�LQVWLWXWLRQDO�DJHQGD�LQ�D�ZD\�UXQQLQJ�DFURVV�
ERXQGV���
�
7KH� SURMHFW� UHFHLYHG� IXQGLQJ� IURP� WKH� (XURSHDQ� &RPPLVVLRQ� ZLWKLQ� WKH� +RUL]RQ� �����
IUDPHZRUN� SURJUDPPH�� ,W� UDQ� EHWZHHQ� )HEUXDU\� ����� DQG� -XO\� ������ DQG� FRPSULVHG� D�
FRQVRUWLXP�RI�VHYHQWHHQ�SDUWQHUV�IURP�VHYHQ�FRXQWULHV�LQ�WKH�(XURSHDQ�8QLRQ��*UHHFH��,WDO\��
6SDLQ�� 7KH� 1HWKHUODQGV�� 'HQPDUN�� 6ORYHQLD� DQG� /DWYLD��� 7KHVH� SDUWQHUV� LQFOXGHG� YDULRXV�
SXEOLF� DGPLQLVWUDWLRQV� DW� UHJLRQDO� DQG� ORFDO� OHYHOV�� DFDGHPLF� LQVWLWXWLRQV�� SURIHVVLRQDO�
DVVRFLDWLRQV��DQG�EXVLQHVVHV�LQ�ERWK�WKH�SXEOLF�DQG�WKH�SULYDWH�VHFWRU��
�
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�
)LJXUH����,17(1666�3$�&RQFHSWXDO�0RGHO��6RXUFH��,17(1666�3$��

�
�
��� 7KH�,17(1666�3$�3URMHFW��2EMHFWLYHV�DQG�6WDJHV�
�
7KH�,17(1666�3$�SURMHFW�ZDV�RUJDQL]HG�DURXQG�WKH�IROORZLQJ�REMHFWLYHV���
�
����&UHDWLQJ�D�&OXVWHU�RI�/RFDO�5HJLRQV�DQG�&RPPXQLWLHV�
,17(1666�3$�WRRN�DV�LWV�UHIHUHQFH�IUDPHZRUN�IRU�GHYHORSPHQW�RQH�UHJLRQ�RU�PXQLFLSDOLW\�LQ�
HDFK� RI� WKH� VHYHQ� (XURSHDQ� FRXQWULHV� SDUWLFLSDWLQJ� LQ� WKH� SURMHFW�� 7KLV� ZDV� LQWHQGHG� WR�
UHIOHFW�ERWK� WKH�SDUWLFXODULWLHV�RI� WKHLU�YDULRXV�V\VWHPV�IRU�HQHUJ\�DQG�VSDWLDO�SODQQLQJ��DQG�
WKH�GLYHUVLW\�RI�WKHLU�VRFLR�HFRQRPLF�FKDUDFWHULVWLFV��7KLV�YDULHW\��FRPELQHG��KRZHYHU��ZLWK�D�
VKDUHG�ZRUNLQJ�PHWKRG��DOORZHG�FRQWLQXRXV�H[FKDQJHV�RI�H[SHULHQFHV��DGYDQFHV�PDGH��DQG�
UHVXOWV�REWDLQHG�LQ�HDFK�FRXQWU\��
�
6SHFLILFDOO\��WKH�VHYHQ�ZRUN�DUHDV�ZHUH�WKH�SHULSKHUDO�]RQH�RI�.DUGLWVD��LQ�*UHHFH��ZLWKLQ�WKH�
UHJLRQ� RI� 7KHVVDO\��� WKH�&DODEULD�5HJLRQ� �,WDO\��� WKH� $XWRQRPRXV� &RPPXQLW\� RI� &DVWLOOD� \�
/HyQ� �6SDLQ��� WKH�0XQLFLSDOLW\�RI�*URQLQJHQ� �7KH�1HWKHUODQGV�� O\LQJ�ZLWKLQ� WKH�3URYLQFH�RI�
WKH� VDPH� QDPH��� WKH� 0XQLFLSDOLW\� RI� 0LGGHOIDUW� �'HQPDUN�� ZLWKLQ� WKH� VR�FDOOHG� 7ULDQJOH�
5HJLRQ��� WKH� 3RUPXUMH� 6WDWLVWLFDO� 5HJLRQ� �6ORYHQLD�� DQG� WKH� =HPJDOH� 3ODQQLQJ� 5HJLRQ�
�/DWYLD���
�
����%XLOGLQJ�XS�DQ�2QOLQH�'DWDEDVH�RI�0DWHULDOV�DQG�5HIHUHQFH�&DVHV�
7KH� ZRUN� XQGHUWDNHQ� ZLWKLQ� ,17(1666�3$� ZDV� LQWHQGHG� WR� EH� VXSSRUWHG� E\� DOO� WKH�
NQRZOHGJH�DOUHDG\�H[LVWLQJ�ZLWK�UHJDUG� WR�WKH� LQWHJUDWLRQ�RI� WKH�HQHUJ\�YDULDEOH� LQWR�VSDWLDO�
SODQQLQJ�� ,W�ZDV�DOVR�QHFHVVDU\� WR� WDNH� LQWR�DFFRXQW� UHODWHG�VRFLR�HFRQRPLF� YDULDEOHV�DQG�
WKH�HQG�SXUSRVH�RI�FRQWULEXWLQJ� WR�WKH�REMHFWLYHV�RI�HQHUJ\�VXVWDLQDELOLW\� �XVH�RI�UHQHZDEOH�
VRXUFHV��HIILFLHQF\�RI�XWLOL]DWLRQ�� DQG� WKH� OLNH��HQYLVDJHG�E\� WKH�(XURSHDQ�8QLRQ��$OO� WKHVH�
SULRU� H[SHULHQFHV� ZHUH� FRQVLGHUHG� IURP� WZR� DQJOHV�� WUDLQLQJ� PDWHULDOV� �SXEOLFDWLRQV��
PHWKRGV��WRROV��DQG�VR�IRUWK��DQG�LQVWDQFHV�WDNHQ�DV�H[DPSOHV��
�
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&RQVHTXHQWO\�� WKH� ILUVW� SKDVH� RI� WKH� SURMHFW�� FR�RUGLQDWHG� E\� WKH� ,QVWLWXWR� 8QLYHUVLWDULR� GH�
8UEDQtVWLFD�RI�WKH�8QLYHUVLW\�RI�9DOODGROLG��FRPSULVHG�WKH�FDUU\LQJ�RXW�RI�UHVHDUFK�SURFHGXUHV�
DQG� WKH� RUJDQL]HG� JDWKHULQJ� RI� UHIHUHQFHV� XVHIXO� IRU� WKH� ODWHU� GHYHORSPHQW� RI� DFWLYLWLHV�
VSHFLILF� WR� ,17(1666�3$�� 7KLV� VHDUFK� IRU� PDWHULDOV� DQG� FDVHV� ZDV� WR� FRQFHQWUDWH�
HVVHQWLDOO\�RQ�WKH�VHYHQ�FRXQWULHV�SDUWLFLSDWLQJ��VR�DV�WR�UHPDLQ�FORVH�WR�WKH�UHDO�FRQWH[W�RI�
WKH�UHJLRQV�LQYROYHG�LQ�WKH�SURMHFW��1RQHWKHOHVV��HIIRUWV�ZHUH�PDGH�WR�LQFRUSRUDWH�UHIHUHQFHV�
FRUUHVSRQGLQJ�WR�WKLUG�FRXQWULHV��RU�RI�D�(XURSHDQ�RU�LQWHUQDWLRQDO�QDWXUH��DV�ZHOO��
�
7R� HQVXUH� HDV\� LQWHUFKDQJH� DQG� FRQVXOWDWLRQ� RI� WKH� PDWHULDOV� DQG� FDVHV�� D� PRGHO� HQWU\�
IRUPDW� ZDV� DGRSWHG� IRU� LGHQWLI\LQJ�� FODVVLI\LQJ� DQG� EULHIO\� DQDO\VLQJ� HDFK� RI� WKHP�� 7KLV�
LQFOXGHG� WKH� EDVLF� GDWD� IRU� WKH�PDWHULDO� RU� LQVWDQFH� XQGHU� FRQVLGHUDWLRQ�� ,W� DOVR� FODVVLILHG�
WKHP�WKHPDWLFDOO\� LQWR�WKUHH�ODUJH�JURXSV��HDFK�VSOLW� LQWR�IRXU�VXE�JURXSV��ZLWK�D�WRWDO�RI����
YDULDEOHV� HVWDEOLVKHG��� )LQDOO\�� LW� FRQWDLQHG� VKRUW� WH[WV� GHVFULELQJ� WKHLU� FRQWHQW��
FKDUDFWHULVWLFV�DQG�XVHIXOQHVV��2YHUDOO��LQ�WKLV�ILUVW�SKDVH�RI�WKH�SURMHFW�����LWHPV�RI�WUDLQLQJ�
PDWHULDO�DQG�����FDVHV�RI�JRRG�SUDFWLFH�ZHUH�DQDO\VHG��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�

)LJXUH����([DPSOH�RI�D�UHFRUGHG�WUDLQLQJ�PDWHULDO��6RXUFH��,17(1666�3$��
�
7R�PDNH�FRQVXOWDWLRQ�RI�WKLV�LQIRUPDWLRQ�VLPSOHU�IRU�DOO�WKRVH�WDNLQJ�SDUW�LQ�WKH�GHYHORSPHQW�
RI� WKH� SURMHFW� LQ� HDFK� FRXQWU\�� DQG�DOVR� WR� SXW� VXFK� LQIRUPDWLRQ� DW� WKH�GLVSRVDO� RI� DQ\RQH�
LQWHUHVWHG�LQ�WKHVH�WRSLFV��DOO�WKH�HQWULHV�ZHUH�LQFRUSRUDWHG�LQWR�D�GDWDEDVH�DYDLODEOH�IURP�D�
ZHEVLWH�SHUPLWWLQJ�RSHQ�DFFHVV�DW�QR�FKDUJH��,Q�ODWHU�SKDVHV��DV�WKH�SURMHFW�SURJUHVVHG��WKLV�
RQ�OLQH�GDWDEDVH�FRQWLQXHG�WR�EH�H[SDQGHG�ZLWK�QHZ�PDWHULDOV�DQG�FDVHV��ERWK�IURP�H[WHUQDO�
VRXUFHV�DQG�JHQHUDWHG�E\�WKH�,17(1666�3$�SURMHFW� LWVHOI��6LPLODUO\�� WKH�GDWDEDVH�UHPDLQV�
DYDLODEOH� IRU� FROODERUDWLYH� FRQWULEXWLRQV� IURP� WKLUG� SDUWLHV� ZLVKLQJ� WR� DGG� PDWHULDOV� DQG�
LQVWDQFHV��ZKLFK�ZLOO�WKXV�FDUU\�RQ�HQKDQFLQJ�WKH�DPRXQW�RI�LQIRUPDWLRQ�LW�FRQWDLQV��
�
����(VWDEOLVKLQJ��&R�RUGLQDWLQJ�DQG�3XWWLQJ�LQWR�2SHUDWLRQ�6HYHQ�5HJLRQDO�/LYLQJ�/DEV�

�5//��
7KH�LPSOHPHQWDWLRQ�RI�QHZ�GHVLJQ�DQG�GHFLVLRQ�PDNLQJ�SURFHVVHV��FRQVWLWXWLQJ�WKH�PDLQ�DLP�
RI� WKH� ,17(1666�3$� SURMHFW�� ZDV� VXSSRUWHG� E\� XVH� RI� WKH� /LYLQJ� /DE� PHWKRG�� ILUVW� SXW�
IRUZDUG� DW� 0�,�7�� LQ� WKH� ����V�� 7KLV� DOORZHG� WKH� EXLOGLQJ� XS� RI� DQ� HFRV\VWHP� EDVHG� RQ�
FROODERUDWLRQ� EHWZHHQ� WKH� JRYHUQPHQW� DQG� SULYDWH� VHFWRUV�� DQG� WKH� JHQHUDO� SXEOLF� �SXEOLF�
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SULYDWH�SHRSOH�SDUWQHUVKLS���7KLV�ZDV�GLUHFWHG� WRZDUGV� WKH�UHVROXWLRQ�RI�D�FRPSOH[�SUREOHP�
�WKH�LQWHJUDWLRQ�RI�HQHUJ\�LQWR�LWV�VSDWLDO�DQG�VRFLR�HFRQRPLF�IUDPHZRUN��LQ�D�UHDO�FRQWH[W��E\�
PHDQV�RI�D�VSHFLILF�SURGXFW�� LQWHQGHG�WR�EH�WKH�RXWFRPH�RI�D�SURFHVV�SHUPDQHQWO\�RSHQ�WR�
LQQRYDWLRQ��
�
,Q�SUDFWLFDO� WHUPV��D�5HJLRQDO�/LYLQJ�/DE��5//��ZDV�VHW�XS� LQ�HDFK�RI� WKH�VHYHQ�UHJLRQV�RU�
PXQLFLSDOLWLHV� HQXPHUDWHG� DERYH�� VR� DV� WR� DOORZ� WULDOOLQJ� RI� WKLV� LQQRYDWLYH� PHWKRG� RI�
GHFLVLRQ�PDNLQJ��7KH�HVWDEOLVKPHQW�RI�WKHVH�5//V�UHTXLUHG�WKH�EULQJLQJ�WRJHWKHU�RI�DOO�WKRVH�
FRQFHUQHG�ZLWK�PDWWHUV�RI�HQHUJ\�DQG�VSDFH�SODQQLQJ� LQ�HDFK�UHJLRQ�RU�PXQLFLSDOLW\� WDNLQJ�
SDUW��WKXV�GHILQLQJ�WKH�SDQHO�RI�SDUWLFLSDQWV��7R�WKLV�HQG��WKH�DLP�RI�FRQWULEXWLQJ�WR�WKH�WUDLQLQJ�
RI�SXEOLF�DGPLQLVWUDWRUV�LQ�WKHVH�PDWWHUV�DOVR�EHLQJ�NHSW�LQ�PLQG��HDFK�5//�ZDV�FR�RUGLQDWHG�
E\�WKH�FRUUHVSRQGLQJ�UHJLRQDO�RU�ORFDO�DXWKRULW\��DVVLVWHG�LQ�LWV�ZRUN�E\�WKH�RWKHU�DVVRFLDWHV�
LQ�WKH�SURMHFW��
�
)URP�KHUH�RQZDUG��WKH�HIIHFWLYH�SXWWLQJ�LQWR�RSHUDWLRQ�RI�WKH�5//V�FRQVLVWHG�RI�VTXDULQJ�XS�
WR� WKH� UHDO� SUREOHP� RI� LQWHJUDWLRQ� RI� HQHUJ\� LQWR� VSDWLDO� SODQQLQJ� E\� IROORZLQJ� D� ZRUNLQJ�
PHWKRG� FRPSULVLQJ� IRXU� IXQGDPHQWDO� SKDVHV�� ��� &RQWH[W� $QDO\VLV�� &RQVLGHUDWLRQ� RI� WKH�
DVSHFWV� WKDW� LQ� HDFK� UHJLRQ� SURYHG� WR� EH� NH\� LQ� PDNLQJ� SURJUHVV� LQ� WKH� VXVWDLQDEOH�
LQWHJUDWLRQ�RI�HQHUJ\�DQG�VSDFH�SODQQLQJ��ZKLOH�WDNLQJ�LQWR�DFFRXQW�VRFLR�HFRQRPLF�IHDWXUHV��
7KLV� LPSOLHG� GHWHFWLQJ� VWUHQJWKV�� ZHDNQHVVHV�� RSSRUWXQLWLHV� DQG� WKUHDWV� �6:27� DQDO\VLV��
DQG�GHILQLQJ� WKH�VSHFLILF�ZHLJKWLQJ�IRU�HDFK�HOHPHQW�HYDOXDWHG��PDWHULDOLW\�DVVHVVPHQW������
&R�GHFLVLRQ�� 7KH� IRUPXODWLRQ� RI� D� SUREOHP� �SODQQLQJ� IRFXV�� LQFRUSRUDWLQJ� WKH� QHHGV� DQG�
H[SHFWDWLRQV� H[SUHVVHG� E\� SDUWLFLSDQWV� LQ� WKH� 5//� RQ� WKH� EDVLV� RI� SUHYLRXVO\� FRPSOHWHG�
DQDO\VHV��VXFK�WKDW�LW�FRXOG�OHDG�WR�D�VSHFLILF�SURGXFW�GLUHFWHG�DW�LW�DQG�DLPHG�DW�UHVROYLQJ�LW��
7KLV�DOVR�UHTXLUHG�WKH�LGHQWLILFDWLRQ�RI�SRVVLEOH�WUDLQLQJ�QHHGV��JDS�DQDO\VLV������&R�SODQQLQJ��
7KH�GUDZLQJ�XS�RI�D�KROLVWLF�HQHUJ\�SODQ��WKDW�LV��WKH�MRLQW�GHILQLQJ�ZLWKLQ�WKH�5//�RI�D�SODQ�IRU�
VROYLQJ�WKH�SUREOHP�HQYLVDJHG�LQ�WKH�SUHYLRXV�SKDVH��DOO�QHHGIXO�LQIRUPDWLRQ�EHLQJ�SURYLGHG�
�H[SHULHQWLDO� WUDLQLQJ��� ���(YDOXDWLRQ�� $Q�DVVHVVPHQW� E\�HDFK�5//�RI� WKH�SODQQLQJ�SURFHVV�
XQGHUWDNHQ��
�

�
)LJXUH����5//�2SHUDWLRQ�DQG�:RUN�3KDVHV��6RXUFH��,17(1666�3$��

�
�

1289



)HUQiQGH]�0DURWR��0LJXHO� ,17(1666�3$� ��WK�,62&$53�&RQJUHVV�������
'H�ODV�5LYDV�6DQ]��-XDQ�/XLV�
&DQWHUR�&HODGD��6HUJLR�

��
�

����'HVLJQLQJ�DQ�,QWHJUDWHG�6XVWDLQDEOH�(QHUJ\�3ODQ�
$V� KDV� MXVW� EHHQ�QRWHG�� WKH� SODQQLQJ� SURFHVV� FDUULHG� RXW� LQ� HDFK�5//�KDG� DV� LWV� XOWLPDWH�
REMHFWLYH�WKH�GHVLJQLQJ�RI�DQ�HQHUJ\�SODQ�WKDW�ZRXOG�EH�ERWK�VXVWDLQDEOH�DQG�LQWHJUDWHG��7KH�
,QWHJUDWHG� 6XVWDLQDEOH� (QHUJ\� 3ODQ��� 7KLV� ZDV� LQWHQGHG� WR� UHVSRQG� WR� WKH� FRQGLWLRQV� DQG�
QHHGV� LQ� HDFK� UHJLRQ� DQG� UHIOHFW� D� FRQVHQVXV� EHWZHHQ� WKH� YDU\LQJ� SRLQWV� RI� YLHZ� RI�
SDUWLFLSDQWV�� ,Q� WKLV� ZD\� WKH� SODQ� VKRXOG� EH� ZRUNDEOH�� IHDVLEOH�� ILQDQFLDOO\� YLDEOH�� DQG�
DFFHSWDEOH��DQG�WKXV�UHSUHVHQW�D�FRQWULEXWLRQ�WR�DWWDLQLQJ�WKH�DLP�RI�HQHUJ\�VXVWDLQDELOLW\�LQ�
WKH�(XURSHDQ�8QLRQ��6LPXOWDQHRXVO\��LW�FRXOG�FRQVWLWXWH�SURRI�RI�WKH�HIIHFWLYHQHVV�RI�5//V�DV�
D�PHWKRG�IRU�GHVLJQLQJ�DQG�IRU�WDNLQJ�GHFLVLRQV��
�
+HQFH�� WKH�5//�RI� WKH�&DODEULD�5HJLRQ�FRQFHQWUDWHG�RQ�UXUDO�FRQWH[WV��HQHUJ\�HIILFLHQF\� LQ�
SXEOLF� EXLOGLQJV� DQG� LQWHJUDWHG� PDQDJHPHQW� RI� ZDWHU� DQG� ZDVWH�� 7KH� 6ORYHQH� 3RUPXUMH�
5HJLRQ� WKH�SODQ�DWWHPSWHG� WR�DFKLHYH� LQFUHDVHG�H[SORLWDWLRQ�RI�ELRPDVV�DQG�K\GUR�HOHFWULF�
HQHUJ\��RIIHULQJ�JUHDW�SRWHQWLDO�LQ�WKLV�]RQH��7KH�5//�DW�.DUGLWVD�LQ�*UHHFH�DOVR�IRFXVHG�RQ�
WDNLQJ�DGYDQWDJH�RI�ORFDO�ELRPDVV�UHVRXUFHV�DV�D�SRVLWLYH�FRQWULEXWLRQ�WR�LWV�HFRQRP\���,Q�WKH�
FDVH�RI�WKH�/DWYLDQ�=HPJDOH�3ODQQLQJ�5HJLRQ��WKH�5//�SURSRVHG�D�SODQ�IRU�HQFRXUDJLQJ�XVH�
RI�DOWHUQDWLYH�HQHUJ\�VRXUFHV�IRU�PRUH�VXVWDLQDEOH�WUDQVSRUW���$V�IRU�WKH�FLW\�RI�*URQLQJHQ�LQ�
7KH�1HWKHUODQGV�� WKH�5//� DOORZHG� WKH�GHYHORSPHQW� RI� QHZ� FR�RSHUDWLYH�ZRUNLQJ�PHWKRGV�
EULQJLQJ� LQ� WKH� YDULRXV� ORFDO� DJHQWV� FRQFHUQHG�� � 7KH� 'DQLVK� 0XQLFLSDOLW\� RI� 0LGGHOIDUW�
LQYROYHG� WKH�RWKHU�PXQLFLSDOLWLHV� LQ� WKH�7ULDQJOH�5HJLRQ� LQ� WKH�GHYHORSPHQW�RI� MRLQW�DFWLRQV��
PRVWO\� DLPHG� DW� WKH� H[SORLWDWLRQ� RI� JHRWKHUPDO� UHVRXUFHV�� VXFK� DV� WR� FRQWULEXWH� WR� WKH�
DFKLHYHPHQW� RI� 'DQLVK� QDWLRQDO� REMHFWLYHV� IRU� WKH� XVH� RI� UHQHZDEOH� VRXUFHV� RI� HQHUJ\���
)XUWKHU�GHWDLOV�RI�WKH�DSSURDFK�WDNHQ�E\�,17(1666�3$�DQG�WKH�UHVXOWV�REWDLQHG�LQ�&DVWLOOD�\�
/HyQ�LQ�6SDLQ�ZLOO�EH�SURYLGHG�QH[W��
�
��������3XEOLFL]LQJ�5HVXOWV�$FKLHYHG�DQG�$VVHVVLQJ�,QFRUSRUDWLRQ�RI�WKH�5//�0HWKRG�

LQWR�WKH�,QVWLWXWLRQDO�)UDPHZRUN�RI�WKH�&RXQWULHV�3DUWLFLSDWLQJ�
2QFH� LQWHJUDWHG� VXVWDLQDEOH� HQHUJ\� SODQV�KDG�EHHQ�GHYHORSHG�� WKH� ,17(1666�3$�SURMHFW�
HQYLVDJHG� WKH�SRVVLELOLW\�RI� LQFRUSRUDWLQJ� WKH�SODQQLQJ�PHWKRG�FRQVWLWXWHG�E\�5//V� LQWR� WKH�
LQVWLWXWLRQDO�SODQQLQJ�DQG�GHFLVLRQ�WDNLQJ�IUDPHZRUNV�RI�WKH�VHYHQ�SDUWLFLSDQW�FRXQWULHV���
�
7KLV�ILUVW�LQYROYHG�DQ�DVVHVVPHQW�RI�5//V�DV�D�PHWKRG��LQYHVWLJDWLQJ�WR�ZKDW�GHJUHH�DQG�LQ�
ZKDW� IRUP� LW�PLJKW� EH� SRVVLEOH� WR� LQFOXGH� WKHP� LQ� WKH� GD\�WR�GD\�SURFHVVHV�RI� GHVLJQ�DQG�
GHFLVLRQ�PDNLQJ� LQ� WKH� DUHD� RI� HQHUJ\� DQG� VSDFH� SODQQLQJ� ZLWKLQ� WKH� YDULRXV� SXEOLF�
DGPLQLVWUDWLRQV�FR�RUGLQDWLQJ�WKH�5//�LQ�HDFK�UHJLRQ��)RU�WKLV�SXUSRVH��WKH�HYDOXDWLRQV�PDGH�
E\� DOO� RI� WKH� SDUWLFLSDQWV� ZHUH� DYDLODEOH�� 7KLV� SHUPLWWHG� DGYDQWDJH� WR� EH� WDNHQ� RI� WKH�
QHWZRUNV� WKDW� KDG� EHHQ� JHQHUDWHG� DQG� XVH� WR� EH� PDGH� RI� WKHLU� SRWHQWLDO� WR� FRQWLQXH�
FRQWULEXWLQJ�WR�WKH�REMHFWLYHV�RI�HQHUJ\�VXVWDLQDELOLW\�LQ�WKHVH�UHJLRQV�RU�PXQLFLSDOLWLHV��
�
)XUWKHUPRUH�� WKH� ,17(1666�3$� SURMHFW� DOVR� HQYLVDJHG� WKDW� LW� ZRXOG� EH� RI� LQWHUHVW� WR�
GHPRQVWUDWH� WKLV� SODQQLQJ� SURFHVV� DQG� WKH� UHVXOWV� REWDLQHG� WR� RWKHU� UHJLRQV� LQ� HDFK�
SDUWLFLSDWLQJ�FRXQWU\��7KLV�ZDV� WR�EH�GRQH�E\�SXWWLQJ� WKH�SXEOLF�DGPLQLVWUDWLRQV� LQYROYHG� LQ�
WRXFK� ZLWK� WKHLU� FRXQWHUSDUWV� LQ� RWKHU� DUHDV� VR� DV� WR� H[FKDQJH� H[SHULHQFHV� DQG� IDFLOLWDWH�
SRVVLEOH�DGRSWLRQ�RI�WKH�5//�PHWKRG�LQ�FRQWH[WV�LQLWLDOO\�RXWVLGH�WKH�ZRUN�RI�WKH�SURMHFW��
�
6LPLODUO\��WKH�SURMHFW�SXW�LQ�WUDLQ�D�SODQ�IRU�SXEOLFL]LQJ�DQG�FRPPXQLFDWLQJ�WKH�ZRUN�GRQH�DQG�
UHVXOWV� DFKLHYHG�� 7KLV� LQFOXGHG� SXEOLFDWLRQV� �LQ� YDULRXV� IRUPDWV��� WKH� RUJDQL]DWLRQ� RI�� DQG�
DWWHQGDQFH�DW��HYHQWV��ZKHWKHU�DW�UHJLRQDO��QDWLRQDO�RU�LQWHUQDWLRQDO�OHYHOV���ZKLFK�FRPSULVHG�
LQIRUPDWLYH�VHPLQDUV��RSHQ�GD\V��WUDGH�VKRZV��DQG�LQWHUQDWLRQDO�DFDGHPLF�FRQIHUHQFHV��DQG�
WKH� FUHDWLRQ� RI� DQ� H[WHQVLYH� QHWZRUN� RI� FRQWDFWV� WR� EH� NHSW� XS� WR� GDWH� RQ� GHYHORSPHQWV�
ZLWKLQ� WKH� SURMHFW� �VXFK� DV� PHPEHUV� RI� RWKHU� UHVHDUFK� SURMHFWV� RQ� VLPLODU� WRSLFV�� WKRVH�
UHVSRQVLEOH�IRU�SXEOLF�DGPLQLVWUDWLRQ�LQ�RWKHU�UHJLRQV�RU�PXQLFLSDOLWLHV��DQG�WKH�OLNH���
�
�
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��� ,17(1666�3$�LQ�&DVWLOOD�\�/HyQ��$SSURDFKHV�DQG�5HVXOWV�
�
&DVWLOOD�\�/HyQ�LV�RQH�RI�WKH�VHYHQWHHQ�6SDQLVK�UHJLRQV��WHUPHG�$XWRQRPRXV�&RPPXQLWLHV���
,W�OLHV�LQ�WKH�LQWHULRU�RI�WKH�,EHULDQ�3HQLQVXOD�DQG�LV�RQH�RI�WKH�PRVW�H[WHQVLYH�UHJLRQV�LQ�WKH�
(XURSHDQ�8QLRQ��+RZHYHU�� LW� LV�VSDUVHO\�SRSXODWHG��KDYLQJ�MXVW�RYHU�����PLOOLRQ� LQKDELWDQWV��
DQG�D�SRSXODWLRQ�GHQVLW\�EDUHO\�PRUH�WKDQ����SHRSOH�SHU�VTXDUH�NLORPHWUH��,Q�IDFW��KDOI�RI�WKH�
SRSXODWLRQ� RI� WKH� UHJLRQ� LV� FRQFHQWUDWHG� LQ� LWV� ILIWHHQ� XUEDQ� DUHDV� H[FHHGLQJ� �������
UHVLGHQWV��ZKLOVW� LWV�H[WHQVLYH� UXUDO�]RQHV�KDYH� IRU�GHFDGHV�EHHQ�VXIIHULQJ� IURP�DQ�DJHLQJ�
DQG�GHFOLQLQJ�SRSXODWLRQ��:LWK�WKHVH�EDVLF�GDWD�LQ�PLQG��DQ�H[SODQDWLRQ�FDQ�QRZ�EH�JLYHQ�RI�
WKH�DSSURDFK�WDNHQ�E\�,17(1666�3$�LQ�WKLV�UHJLRQ�DQG�WKH�UHVXOWV�REWDLQHG��
�
����6WUXFWXUH�RI�WKH�&DVWLOOD�\�/HyQ�5//�
,Q�DFFRUGDQFH�ZLWK� WKH�SURMHFW�JXLGHOLQHV�� WKH�&DVWLOOD�\�/HyQ�5//�ZDV�RUJDQL]HG�WR�UHIOHFW�
WKH� HQHUJ\�� WRZQ�SODQQLQJ� DQG� VRFLR�HFRQRPLF� SDQRUDPD� RI� WKH� UHJLRQ�� FRYHULQJ� WKUHH�
FUXFLDO�DUHDV��ORFDO�DXWKRULWLHV��WKH�SULYDWH�VHFWRU�DQG�WKH�JHQHUDO�SXEOLF��7KH�VWUXFWXUH�RI�WKH�
&DVWLOOD�\�/HyQ�5//�ZDV�DOVR�VKDSHG�DV�D�IXQFWLRQ�RI�IRXU�PDLQ�UROHV��)LUVWO\��FR�RUGLQDWLRQ�
ZRUN� ZDV� XQGHUWDNHQ� E\� WKH� 'LUHFWRUDWH� *HQHUDO� RI� +RXVLQJ�� $UFKLWHFWXUH� DQG� 7RZQ�
3ODQQLQJ� >'LUHFFLyQ� *HQHUDO� GH� 9LYLHQGD�� $UTXLWHFWXUD� \� 8UEDQLVPR@� RI� WKH� 2IILFH� IRU�
'HYHORSPHQW� DQG� WKH� (QYLURQPHQW� >&RQVHMHUtD� GH� )RPHQWR� DQG� 0HGLR� $PELHQWH@� RI� WKH�
5HJLRQDO�*RYHUQPHQW�RI�&DVWLOOD�\�/HyQ�>-XQWD�GH�&DVWLOD�\�/HyQ@��WKH�UHJLRQDO�DXWKRULW\�WKDW�
ZDV�D� SDUWQHU� LQ� WKH� SURMHFW� DQG� UHVSRQVLEOH� IRU� WRZQ� DQG� FRXQWU\� SODQQLQJ�SROLFLHV� LQ� WKH�
DUHD��6HFRQGO\��WHFKQLFDO�VXSSRUW�IRU�WKH�5//�ZDV�SURYLGHG�E\�WKH�,QVWLWXWR�8QLYHUVLWDULR�GH�
8UEDQtVWLFD�RI�WKH�8QLYHUVLW\�RI�9DOODGROLG��WKH�RWKHU�6SDQLVK�DVVRFLDWH�LQ�WKH�SURMHFW��
�

�
)LJXUH����6WUXFWXUH�DQG�PHPEHUV�RI�WKH�5//�&DVWLOOD�\�/HyQ��6RXUFH��,17(1666�3$�&DVWLOOD�\�/HyQ��
�
7KLUGO\��LQ�YLHZ�RI�WKH�SURMHFW¶V�IRFXV��LW�ZDV�GHFLGHG�WR�WDNH�DV�DVVRFLDWHV�FROODERUDWLQJ�ZLWK�
WKH�5//�WZR�IXUWKHU�GHSDUWPHQWV�RI�WKH�UHJLRQDO�JRYHUQPHQW�GLUHFWO\�LQYROYHG�LQ�WKH�PDWWHUV�
DGGUHVVHG�E\� WKH�SURMHFW��7KH�ILUVW�ZDV�(5(1�� WKH�&DVWLOOD�\�/HyQ�5HJLRQDO�(QHUJ\�%RDUG�
>(QWH�5HJLRQDO�GH� OD�(QHUJtD�GH�&DVWLOOD�\�/HyQ@��FKDUJHG�ZLWK�HQHUJ\�SROLF\� LQ� WKH�UHJLRQ���
7KH� VHFRQG� ZDV� 620$&\/�� WKH� &DVWLOOD� \� /HyQ� 3XEOLF� ,QIUDVWUXFWXUH� DQG� (QYLURQPHQW�
&RUSRUDWLRQ� >6RFLHGDG� 3~EOLFD� GH� ,QIUDHVWUXFWXUDV� \� 0HGLR� $PELHQWH� GH� &DVWLOOD� \� /HyQ@��
ZKLFK� KDV� D� GHSDUWPHQW� IRU� HQHUJ\� HIILFLHQF\� DQG� UHQHZDEOH� HQHUJ\� UHVSRQVLEOH� IRU�
GHVLJQLQJ�� SXWWLQJ� LQWR� RSHUDWLRQ� DQG� PDQDJLQJ� D� ODUJH� QXPEHU� RI� HQHUJ\� SURMHFWV� LQ� WKH�
DUHD��
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�
)LQDOO\�� WKH� 5//� ZDV� URXQGHG� RXW� ZLWK� D� UDQJH� RI� SDUWLFLSDQWV�� FRUUHVSRQGLQJ� WR� VL[� ODUJH�
JURXSLQJV��ORFDO�DXWKRULWLHV�DQG�PXQLFLSDO�SXEOLF�FRPSDQLHV��EXVLQHVVHV�ZRUNLQJ�LQ�WKH�DUHDV�
RI� HQHUJ\� DQG� HQJLQHHULQJ�� DVVRFLDWLRQV� RI� YDULRXV� VRUWV� �RI� HFRORJLVWV�� FRQVXPHUV��
QHLJKERXUKRRGV�� DQG� VLPLODU��� SURIHVVLRQDO� ERGLHV� �RI� DUFKLWHFWV�� IRU� H[DPSOH��� UHVHDUFK�
RUJDQL]DWLRQV�DQG�IRXQGDWLRQV��OLQNHG�WR�WKH�HQHUJ\�ILHOG��DQG�FR�RSHUDWLYHV��

�
����*XLGHOLQHV�IRU�,QWHJUDWHG�(QHUJ\�DQG�6SDFH�3ODQQLQJ�
7KH�&DVWLOOD�\�/HyQ�5//�KDG�WZR�IXQGDPHQWDO�EHQFKPDUNV�ZKHQ�GUDZLQJ�XS�WKH�FRQWHQWV�RI�
LWV� LQWHJUDWHG� VXVWDLQDEOH� HQHUJ\� SODQ�� 7KHVH� FRUUHVSRQGHG� WR� WKH� PDLQ� OLQHV� WDNHQ� E\�
UHJLRQDO�SROLFLHV��ILUVWO\�LQ�HQHUJ\�PDWWHUV�DQG�VHFRQGO\�LQ�WRZQ�DQG�FRXQWU\�SODQQLQJ��
�
2I�WKH�WZR��WKH�ILUVW�LV�(75��WKH�5HQHZDEOH�+HDW�6WUDWHJ\�>(VWUDWHJLD�7pUPLFD�5HQRYDEOH@�IRU�
&DVWLOOD� \� /HyQ�FRYHULQJ������ WR�������2Q� WKH�EDVLV� RI� DQ�DVVHVVPHQW�RI� WKH� GHPDQG� IRU�
KHDWLQJ�LQ�WKH�UHJLRQ��WKLV�GRFXPHQW�DLPV�WR�HQFRXUDJH�WKH�SURGXFWLRQ�RI�WKHUPDO�HQHUJ\�IRU�
WKLV�SXUSRVH�IURP�UHQHZDEOH�VRXUFHV��DV�DJDLQVW�WKH�FXUUHQW�SUHGRPLQDQFH�RI�IXHOV�VXFK�DV�
QDWXUDO� JDV�� DW� SUHVHQW� DFFRXQWLQJ� IRU� ���� RI� KHDW� JHQHUDWLRQ�� 7KH� VWUDWHJ\� OD\V� VSHFLDO�
VWUHVV�RQ� WKH� UROH� WKDW�FDQ�EH�SOD\HG� LQ� WKLV�PDWWHU�E\� WKUHH�DOWHUQDWLYHV�� VRODU�SRZHU��ELR�
HQHUJ\�DQG�JHR�WKHUPDO�KHDW��:LWK�UHJDUG�WR� WKH�VHFRQG�RI� WKHVH�� WKH�GRFXPHQW�SRLQWV�RXW�
WKH� JUHDW� SRWHQWLDO� WKH� UHJLRQ� HQMR\V�� LQ� WKH� OLJKW�� IRU� H[DPSOH�� RI� LWV� H[WHQVLYH� DUHDV� RI�
ZRRGODQG�� $W� SUHVHQW� RQO\� D� WLQ\� SRUWLRQ� RI� WKH� SRWHQWLDO� IRU� WKH� SURGXFWLRQ� RI� ELRPDVV� LV�
H[SORLWHG�IRU�HQHUJ\��\HW�WKLV�ZRXOG�EH�DQ�HFRQRPLF�DFWLYLW\�ZKLFK�ZRXOG�UHQGHU�UXUDO�DUHDV�LQ�
&DVWLOOD�\�/HyQ�PRUH�G\QDPLF��FUHDWLQJ�QHZ�HPSOR\PHQW�SRVVLELOLWLHV��
�

�
)LJXUH����2Q�WKH�OHIW��HYDOXDWLRQ�RI�WKH�WKHUPDO�HQHUJ\�GHPDQG�LQ�&DVWLOOD�\�/HyQ��DFFRUGLQJ�WR�(75��

2Q�WKH�ULJKW��LQGH[�RI�UHJHQHUDWLRQ�QHHGV�RI�WKH�PXQLFLSDOLWLHV�RI�WKH�UHJLRQ��DFFRUGLQJ�WR�
(58&\/��6RXUFH��-XQWD�GH�&DVWLOOD�\�/HyQ��

�
7KH� VHFRQG� EHQFKPDUN� LV� (58&\/� WKH� &DVWLOOD� \� /HyQ� 8UEDQ� 5HJHQHUDWLRQ� 6WUDWHJ\�
>(VWUDWHJLD� GH�5HJHQHUDFLyQ�8UEDQD� GH�&DVWLOOD� \� /HyQ@�� ZKLFK�ZDV� DGRSWHG� LQ� ����� DQG�
PDUNHG� DQ� RULHQWDWLRQ� RI� WRZQ�SODQQLQJ� SROLFLHV� LQ� WKH� UHJLRQ� WRZDUGV� XUEDQ� UHKDELOLWDWLRQ��
UHJHQHUDWLRQ�DQG�UHQRYDWLRQ��$IWHU�D�SHULRG�GRPLQDWHG�E\�WRZQ�SODQQLQJ�RI�DQ�H[SDQVLRQLVW�
QDWXUH�� WKH� DLP� RI� WKLV� VWUDWHJ\� LV� WR� HQFRXUDJH� LPSURYHPHQW� RI� H[LVWLQJ� XUEDQ� DUHDV� E\�
HQVXULQJ� WKH\� DUH� IXQFWLRQDOO\�� HQYLURQPHQWDOO\�DQG�VRFLDOO\�DSSURSULDWH��:LWK� WKLV�SXUSRVH��
WKH� VWUDWHJ\� IRFXVHV� RQ� WKH� RXWHU� VXEXUEV� RI� WRZQV� LQ� WKH� UHJLRQ� EXLOW� EHWZHHQ� ����� DQG�
������7KLV�LV�EHFDXVH�D�ODUJH�SDUW�RI�WKH�SRSXODWLRQ�OLYHV�LQ�VXFK�DUHDV�DQG�WKH\�DUH�ZKHUH�
WKH� JUHDWHVW� SUREOHPV� RI� XUEDQ� YXOQHUDELOLW\� DUH� FRQFHQWUDWHG�� OLQNHG� WR� DVSHFWV� RI�
GHPRJUDSKLFV�� VXFK� DV� DJHLQJ�� RI� WKH� HFRQRP\�� VXFK� DV� XQHPSOR\PHQW�� RU� WR� WKH� YHU\�
QDWXUH�RI� WKH�KRXVLQJ�VWRFN��ZKLFK�VXIIHUV� IURP�FRQVLGHUDEOH�GHILFLHQFLHV�� IRU� LQVWDQFH�ZLWK�
UHJDUG� WR�DFFHVVLELOLW\�RU� WR�HQHUJ\�HIILFLHQF\��)RU� LWV� LPSOHPHQWDWLRQ�� WKH�VWUDWHJ\�KDV� ILUVW�
EXLOW� XS� D� V\VWHP� IRU�HYDOXDWLQJ� UHJHQHUDWLRQ�QHHGV� LQ� HYHU\� ORFDO� JRYHUQPHQW� DUHD� LQ� WKH�
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UHJLRQ�DQG�LQ�DOO�RI�WKH�TXDUWHUV�RI�LWV�ILIWHHQ�FLWLHV��VR�DV�WR�FRQFHQWUDWH�HIIRUWV��LQYHVWPHQW�RI�
SXEOLF�IXQGV��DW�WKRVH�SRLQWV�ZKHUH�WKHVH�DUH�JUHDWHVW���/LNHZLVH��LW�KDV�HVWDEOLVKHG�D�VHW�RI�
FULWHULD� IRU� RULHQWLQJ� UHKDELOLWDWLRQ�� UHJHQHUDWLRQ� DQG� UHQRYDWLRQ� DFWLRQV�� VR� WKDW� WKH\� ZLOO�
LQFRUSRUDWH� DQ� LQWHJUDWHG� DSSURDFK� WKDW� ZLOO� LQFUHDVH� WKHLU� HIILFDF\�� 7KLV� LQFOXGHV� DVSHFWV�
GLUHFWO\� FRQQHFWHG� ZLWK� HQHUJ\�� ZKHWKHU� SDVVLYH� IHDWXUHV�� VXFK� DV� LPSURYLQJ� EXLOGLQJ�
LQVXODWLRQ��RU�DFWLYH�PHDVXUHV��LQVWDOODWLRQV�VXSSOLHG�ZLWK�HQHUJ\�IURP�UHQHZDEOH�VRXUFHV���
�
����'HILQLWLRQ�RI�2EMHFWLYHV�IRU�WKH�,QWHJUDWHG�6XVWDLQDEOH�(QHUJ\�3ODQ�
7KH� &DVWLOOD� \� /HyQ� 5//� WRRN� WKHVH� WZR� EHQFKPDUNV� DV� D� VWDUWLQJ� SRLQW��2Q� WKH� EDVLV� RI�
FRQVLGHUDWLRQ� RI� WKH� FRQWH[W� DQG� RI� VWUHQJWKV�� ZHDNQHVVHV�� RSSRUWXQLWLHV� DQG� WKUHDWV� LW�
SURYHG�HDV\�WR�GHFLGH�WR�RULHQW�LWV�LQWHJUDWHG�VXVWDLQDEOH�HQHUJ\�SODQ�IRU�WKH�UHJLRQ�WRZDUGV�
SUHVVLQJ�IRU�XUEDQ�KHDWLQJ�QHWZRUNV�IXHOOHG�ZLWK�ELRPDVV���
�
,Q�WKH�ILUVW�SODFH��DQ�LQFUHDVH�LQ�WKH�XVH�RI�ELRPDVV�WR�SURGXFH�HQHUJ\�RIIHUV�DGYDQWDJHV�IRU�
WKH�H[WHQVLYH�UXUDO�HQYLURQPHQW�RI�&DVWLOOD�\�/HyQ��7KLV�LV�EHFDXVH�LW�ZRXOG�ERRVW�HFRQRPLF�
DFWLYLW\�DQG�HPSOR\PHQW��DV�ZHOO�DV� IDFLOLWDWLQJ�EHWWHU�PDQDJHPHQW�RI� WKH�ZRRGODQGV� LQ� WKH�
UHJLRQ��ZLWK�SRVLWLYH�HIIHFWV�VXFK�DV�D�UHGXFWLRQ�LQ�WKH�ULVN�RI�IRUHVW�ILUHV��0RUHRYHU��ELRPDVV�
LV�D�UHVRXUFH�QDWLYH�WR�WKH�UHJLRQ�DQG�D�UHQHZDEOH�IXHO�WKDW�FDQ�HDVLO\�UHSODFH�LPSRUWHG�IRVVLO�
IXHOV�VXFK�DV�QDWXUDO�JDV���
�
$� FRPELQDWLRQ� RI� XWLOL]DWLRQ� RI� D� ORFDO� UHQHZDEOH� IXHO� OLNH� ELRPDVV� DQG� HQFRXUDJHPHQW� RI�
FHQWUDOL]HG�SURGXFWLRQ�RI� WKHUPDO�HQHUJ\� WKURXJK�KHDW�QHWZRUNV� LV�DLPHG�DW�DFKLHYLQJ�ERWK�
HQYLURQPHQWDO�DQG�ILQDQFLDO�EHQHILWV��2Q�WKH�RQH�KDQG��FHQWUDOL]DWLRQ�IDFLOLWDWHV�RSWLPL]DWLRQ�
RI� UHVRXUFHV� DQG� KHQFH� LQFUHDVHV� HQHUJ\� HIILFLHQF\�� 2Q� WKH� RWKHU�� WKLV� EULQJV� DERXW� D�
UHGXFWLRQ�LQ�FRVWV�WRJHWKHU�ZLWK�EHQHILFLDO�HIIHFWV�IURP�D�VRFLDO�YLHZSRLQW��7KLV�LV�EHFDXVH�D�
UHGXFWLRQ� LQ� FXVWRPHUV¶� ELOOV� SURYLGHV� D� FRQWULEXWLRQ� WR� VROYLQJ� SUREOHPV� VXFK� DV� HQHUJ\�
SRYHUW\��DV�ZHOO�DV�HQKDQFLQJ�WKH�OHYHO�RI�FRPIRUW�LQ�KRPHV�VHUYHG�E\�WKLV�W\SH�RI�VROXWLRQ��
�
)URP�WKH�YLHZSRLQW�RI�WRZQ�DQG�FRXQWU\�SODQQLQJ��WKHUH�LV�DOVR�DQ�LQWHUHVWLQJ�V\QHUJ\��VLQFH�
WKH� LQVWDOODWLRQ�RI�KHDWLQJ�QHWZRUNV�FDQ�EH�FRPELQHG�ZLWK� WKH�XUEDQ�UHQHZDO�DFWLRQV�ZKLFK�
WKH� UHJLRQDO� JRYHUQPHQW� ZLVKHV� WR� SURPRWH�� 7KLV� DOORZV� FHQWUDOL]DWLRQ� RI� SURGXFWLRQ� WR� EH�
HIIHFWHG� LQ� WDQGHP� ZLWK� FRPSOHPHQWDU\� PHDVXUHV� UHGXFLQJ� GHPDQG�� IRU� H[DPSOH� E\�
LPSURYHPHQWV�LQ�WKH�LQVXODWLRQ�RI�ZDOOV�DQG�URRIV��QRUPDOO\�LQFOXGHG�LQ�RSHUDWLRQV�RI�WKLV�VRUW��
�

�
)LJXUH����9LVLW�RI�WKH�PHPEHUV�RI�WKH�5//�RI�&DVWLOOD�\�/pRQ�WR�WKH�'+�RI�WKH�8QLYHUVLW\�RI�9DOODGROLG��

6RXUFH��,17(1666�3$�&DVWLOOD�\�/HyQ���
�
6LPLODUO\��DQ�DGGLWLRQDO�IDFWRU�NHSW�LQ�PLQG�ZDV�WKH�IDFW�WKDW�WKH�UHJLRQDO�JRYHUQPHQW��WKURXJK�
620$&\/��KDG�DOUHDG\� LQLWLDWHG�D�SROLF\�RI� UROOLQJ�RXW�XUEDQ�KHDWLQJ�QHWZRUNV�ZKLFK�FRXOG�
WKXV�EH�UHLQIRUFHG�DQG�VXSSRUWHG���2Q�WKLV�SRLQW��WKH�PHPEHUV�RI�WKH�&DVWLOOD�\�/HyQ�5//�KDG�
WKH� RSSRUWXQLW\� WR� YLVLW� VHYHUDO� RI� WKHVH� QHWZRUNV�� ,Q� GRLQJ� VR�� WKH\� JDLQHG� ILUVW�KDQG�
LQIRUPDWLRQ� DERXW� WKH� REVWDFOHV� PHW� E\� WKHLU� SURPRWHUV� ZKHQ� DWWHPSWLQJ� WR� VHW� WKHP� XS��
PHDVXUHV�WKDW�PLJKW�DLG�LQ�PDQDJLQJ�WKHP��DQG�DOVR�JRRG�SUDFWLFH�WKDW�FRXOG�EH�OHDUQW�IURP�
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WKHP��$PRQJ�WKHVH�YLVLWV�RQH�KLJKOLJKW�ZDV� WKH�KHDWLQJ�QHWZRUN�VHUYLQJ�D� ODUJH�SDUW�RI� WKH�
EXLOGLQJV� RI� WKH� 8QLYHUVLW\� RI� 9DOODGROLG�� FXUUHQWO\� DPRQJ� WKH� PRVW� H[WHQVLYH� QHWZRUNV� LQ�
6SDLQ�� &RPSOHPHQWDU\� OHDUQLQJ� DFWLYLWLHV� ZHUH� DOVR� RUJDQLVHG�� VXFK� DV� D� VHPLQDU� RQ� WKH�
SRVVLEOH�FRQWULEXWLRQV�IURP�XUEDQ�SODQQLQJ�WR�HQHUJ\�WUDQVLWLRQ��
�
����*XLGHOLQHV� IRU� 6XVWDLQDEOH� 'HYHORSPHQW� DQG� ,QWHJUDWHG� 0DQDJHPHQW� RI� 8UEDQ�

+HDWLQJ�1HWZRUNV�LQ�&DVWLOOD�\�/HyQ�
2QFH�WKH�ZRUN�KDG�EHHQ�JLYHQ�D�IRFXV��DQG�DV�D�FRQVHTXHQFH�RI�WKH�OHDUQLQJ�DFWLYLWLHV�DQG�
ODWHU�GLVFXVVLRQV��WKH�&DVWLOOD�\�/HyQ�5//�GHFLGHG�WKDW�LWV�LQWHJUDWHG�VXVWDLQDEOH�HQHUJ\�SODQ�
VKRXOG� WDNH� WKH� VKDSH� RI� *XLGHOLQHV� IRU� WKH� VXVWDLQDEOH� GHYHORSPHQW� DQG� LQWHJUDWHG�
PDQDJHPHQW�RI�XUEDQ�GLVWULFW�KHDWLQJ�QHWZRUNV�LQ�&DVWLOOD�\�/HyQ��7KH�LQWHQWLRQ�ZDV�WR�GUDZ�
XS�D�GRFXPHQW�WKDW� LQ� LWVHOI�ZRXOG�UHSUHVHQW�DQ�LQWHJUDWHG�DQG�DFWLRQ�RULHQWHG�DSSURDFK��,Q�
RWKHU� ZRUGV�� LW� ZRXOG� EH� GLUHFWHG� WRZDUGV� WKH� SXWWLQJ� LQWR� SUDFWLFH� RI� VSHFLILF� PHDVXUHV�
IDFLOLWDWLQJ� WKH� UROOLQJ�RXW�DQG� WKH�PRVW�HIIHFWLYH�RSHUDWLRQ�SRVVLEOH�RI�XUEDQ�GLVWULFW�KHDWLQJ�
QHWZRUNV�LQ�WKH�UHJLRQ��
�
ϭ͘�/ŵƉƌŽǀĞŵĞŶƚ�
ŽĨ�ZĞŐƵůĂƚŽƌǇ�
&ƌĂŵĞǁŽƌŬ

ϭ͘ϭ�Ͳ �ĞǀĞůŽƉ Ă�ƌĞŐŝŽŶĂů�ƐƚƌĂƚĞŐǇ ƚŽ�ƉƌŽŵŽƚĞ ĚŝƐƚƌŝĐƚ ŚĞĂƚŝŶŐ
ϭ͘Ϯ�Ͳ WƌŽŵŽƚĞ ĨŽƌĞƐƚŵĂŶĂŐĞŵĞŶƚ ĨĂĐŝůŝƚĂƚŝŶŐ ƐƵƐƚĂŝŶĂďůĞ ĞŶĞƌŐǇƵƐĞ
ϭ͘ϯ�Ͳ �ůĂďŽƌĂƚĞ ƐƉĞĐŝĨŝĐ ůŽĐĂů�ŽƌĚŝŶĂŶĐĞƐ ŽŶ ĚŝƐƚƌŝĐƚ ŚĞĂƚŝŶŐ
ϭ͘ϰ�Ͳ ZĞŐƵůĂƚŽƌǇ ĐŽŶƐŝĚĞƌĂƚŝŽŶ ŽĨ�ĚŝƐƚƌŝĐƚ ŚĞĂƚŝŶŐ ĂƐ�ĂŶ ƵƌďĂŶ ƐĞƌǀŝĐĞ

Ϯ͘�'ƵŝĚĂŶĐĞ�ĨŽƌ�
ĞŶĞƌŐǇ�ƉƌŽũĞĐƚƐ

Ϯ͘ϭ�Ͳ �ŽŵƉƵůƐŽƌǇ ƉĂƌƚŝĐŝƉĂƚŽƌǇ ůŽĐĂůŝǌĂƚŝŽŶ ƐƚƵĚŝĞƐ ĨŽƌ ƚŚĞƌŵĂů ƉůĂŶƚƐ
Ϯ͘Ϯ�Ͳ �ĐŚŝĞǀĞ ƚŚĞ ĐƌŝƚŝĐĂů ŵĂƐƐ ŽĨ�ĐŽŶƐƵŵƉƚŝŽŶ ƚŚƌŽƵŐŚ ƉƵďůŝĐ ďƵŝůĚŝŶŐƐ
Ϯ͘ϯ�Ͳ �ŽŵƉƵůƐŽƌǇ ĐŽŵƉůĞƚŝŽŶ ŽĨ�ĨĞĂƐŝďŝůŝƚǇ ƐƚƵĚŝĞƐ
Ϯ͘ϰ�Ͳ �ŶĞƌŐǇ ŽƉƚŝŵŝǌĂƚŝŽŶĂŶĚ�ŝŶĐůƵƐŝŽŶ ŽĨ�ĐŽŵƉůĞŵĞŶƚĂƌǇ ƐŽůƵƚŝŽŶƐ
Ϯ͘ϱ�Ͳ WƌŽŵŽƚĞ ďŝŽĐůŝŵĂƚŝĐ ƐŽůƵƚŝŽŶƐ ŝŶ�ďƵŝůĚŝŶŐƐ

ϯ͘�̂ ƉĂƚŝĂů�
WůĂŶŶŝŶŐ�
^ƚƌĂƚĞŐŝĞƐ

ϯ͘ϭ�Ͳ /ŶĐŽƌƉŽƌĂƚĞ ĚŝƐƚƌŝĐƚ ŚĞĂƚŝŶŐ ŝŶ�ŵƵŶŝĐŝƉĂů�ƵƌďĂŶ ƉůĂŶŶŝŶŐ
ϯ͘Ϯ�Ͳ WƌŽŵŽƚĞ ƚŽ�ŝŶĐŽƌƉŽƌĂƚĞ ĚŝƐƚƌŝĐƚ ŚĞĂƚŝŶŐ ŝŶ�ƵƌďĂŶ ƌĞŐĞŶĞƌĂƚŝŽŶ
ϯ͘ϯ�Ͳ WƌŽŵŽƚĞ ƚŽ�ŝŶĐŽƌƉŽƌĂƚĞ ĚŝƐƚƌŝĐƚ ŚĞĂƚŝŶŐ ŝŶ�ŶĞǁ�ƵƌďĂŶ ĂƌĞĂƐ
ϯ͘ϰ�Ͳ �ƉƉůŝĐĂƚŝŽŶ ŽĨ�ŐŽŽĚ ƉƌĂĐƚŝĐĞ ĐƌŝƚĞƌŝĂ ŝŶ�ƚŚĞ ĚĞƐŝŐŶ ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ ŽĨ�ĚŝƐƚƌŝĐƚ ŚĞĂƚŝŶŐ
ϯ͘ϱ�Ͳ WƌŽŵŽƚĞ Ă�ŵŽƌĞ�ƐƵƐƚĂŝŶĂďůĞ ĚĞƐŝŐŶŽĨ�ƚŚĞ ƉƵďůŝĐ ƐƉĂĐĞ

ϰ͘�'ŽŽĚ�ƉƌĂĐƚŝĐĞ�
ŽĨ�ŐŽǀĞƌŶĂŶĐĞ�ŽĨ�
ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�
ƉƌŽũĞĐƚƐ�

ϰ͘ϭ�Ͳ �ĚŽƉƚŝŽŶ ŽĨ�ƚŚĞ >ŝǀŝŶŐ�>ĂďĂƉƉƌŽĂĐŚ ŝŶ�ƚŚĞ ĚĞƐŝŐŶ ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ ŽĨ�ƉƌŽũĞĐƚƐ
ϰ͘Ϯ�Ͳ �ƌĞĂƚŝŽŶ ŽĨ�ŝŶƚĞƌĚĞƉĂƌƚŵĞŶƚĂů ǁŽƌŬŝŶŐ ƚĞĂŵƐ ŝŶ�WƵďůŝĐ �ĚŵŝŶŝƐƚƌĂƚŝŽŶƐ
ϰ͘ϯ Ͳ WƌŽŵŽƚŝŽŶ ŽĨ�ƚŚĞ ŵŝǆĞĚŵĂŶĂŐĞŵĞŶƚ ;ƉƵďůŝĐ ͬ�ƉƌŝǀĂƚĞͿ�ŽĨ�ĚŝƐƚƌŝĐƚ ŚĞĂƚŝŶŐ
ϰ͘ϰ�Ͳ �ĚǀĂŶĐĞĚ ƵƐĞ�ŽĨ�/�d�ŝŶ�ƚŚĞ ŵĂŶĂŐĞŵĞŶƚ ŽĨ�ĚŝƐƚƌŝĐƚ ŚĞĂƚŝŶŐ

ϱ͘��ĐƚŝŽŶƐ�ŽĨ�
ĐŽŵŵƵŶŝĐĂƚŝŽŶ�
ĂŶĚ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ

ϱ͘ϭ�Ͳ KƌŐĂŶŝǌĂƚŝŽŶŽĨ�ƉĂƌƚŝĐŝƉĂƚŽƌǇ ƉƌŽĐĞƐƐĞƐ ĚƵƌŝŶŐ ƚŚĞ ĚĞƐŝŐŶ ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ ŽĨ�ĞĂĐŚ ƐƉĞĐŝĨŝĐ ƉƌŽũĞĐƚ
ϱ͘Ϯ�Ͳ KƌŐĂŶŝǌĂƚŝŽŶŽĨ�ŝŶĨŽƌŵĂƚŝŽŶĂŶĚ�ƚƌĂŝŶŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ ŽƌŝĞŶƚĞĚ ƚŽ�ƚĞĐŚŶŝĐŝĂŶƐ
ϱ͘ϯ Ͳ KƌŐĂŶŝǌĂƚŝŽŶŽĨ�ŝŶĨŽƌŵĂƚŝǀĞ ĂŶĚ�ƚƌĂŝŶŝŶŐ ĂĐƚŝǀŝƚŝĞƐ ŽƌŝĞŶƚĞĚ ƚŽ�ƚŚĞ ĐŝƚŝǌĞŶƐŚŝƉ͕�ǁŝƚŚ ƐƉĞĐŝĂů ĂƚƚĞŶƚŝŽŶ ƚŽ�ƚŚĞ
ǇŽƵŶŐ ƉŽƉƵůĂƚŝŽŶ

�)LJXUH����*XLGHOLQHV�IRU�WKH�VXVWDLQDEOH�GHYHORSPHQW�DQG�LQWHJUDWHG�JRYHUQDQFH�RI�XUEDQ�
GLVWULFW�KHDWLQJ�LQ�&DVWLOOD�\�/HyQ��6RXUFH��,17(1666�3$�&DVWLOOD�\�/HyQ��

�
7R�WKLV�HQG��D�WRWDO�RI����JXLGHOLQHV�ZHUH�GUDZQ�XS��JURXSHG�LQWR�ILYH�PDLQ�ILHOGV�RI�DFWLRQ���
7KHVH� ZHUH� LPSURYHPHQWV� LQ� WKH� UHJXODWRU\� IUDPHZRUN�� JXLGDQFH� IRU� HQHUJ\� SURMHFWV��
VWUDWHJLHV� IRU�VSDWLDO�SODQQLQJ��JRRG�SUDFWLFH� LQ�JRYHUQDQFH�DQG�PDQDJHPHQW�� DQG�DFWLRQV�
DLPHG�DW�EHWWHU�FRPPXQLFDWLRQ�DQG�SDUWLFLSDWLRQ��(DFK�JXLGHOLQH��SUHVHQWHG�LQ�D�UHFRUG�FDUG�
OLNH�IRUPDW��SURSRVHG�D�VHW�RI�DFWLRQV�WR�EH�SXW�LQWR�SUDFWLFH��7KHVH�UDQ�IURP�PRGLILFDWLRQV�WR�
FHUWDLQ� VWDQGDUGV� WR� UHFRPPHQGDWLRQV� IRU� SURMHFWV� RU� PDQDJHPHQW�� EDVHG� RQ� WULHG� DQG�
WHVWHG�H[SHULHQFHV��7KH\�DOVR� LQFOXGHG�D�QXPEHU�RI�JHQHUDO�FRQVLGHUDWLRQV��H[SODLQLQJ� WKH�
QDWXUH�DQG�DLPV�RI� WKH�PHDVXUHV�SURSRVHG�� WKH�UHVRXUFHV�DQG�WRROV�DIIHFWHG�E\� WKHP��DQG�
DQ�LQGLFDWLRQ�RI�ZKLFK�DJHQWV�VKRXOG�EH�UHVSRQVLEOH�IRU�WKHLU�DSSOLFDWLRQ��7KH�&DVWLOOD�\�/HyQ�
5//� GHHPHG� WKDW� HIIHFWLYH� DSSOLFDWLRQ� RI� WKH�PHDVXUHV� LQFRUSRUDWHG� ZLWKLQ� WKH� JXLGHOLQHV�
ZRXOG� ERRVW� WKH� QXPEHU� RI� SURMHFWV� IRU� KHDWLQJ� QHWZRUNV� LQ� WKH� UHJLRQ� RYHU� WKH� VKRUW� DQG�
PHGLXP�WHUP��7KLV�ZRXOG�EH�DQ�RXWFRPH�RI�IDFLOLWDWLRQ�RI�VHUYLFHV�IRU�UHVLGHQWLDO�XVH�DQG�WKH�
HQWU\� RI� WKH� SULYDWH� VHFWRU� LQWR� SURPRWLRQ� DQG�PDQDJHPHQW� RI� VXFK� QHWZRUNV�� )LQDOO\�� WKH�
JXLGHOLQHV�ZHUH�SUHVHQWHG�WKURXJK�WKUHH�URDGVKRZV�WKDW� WRRN�SODFH�LQ�GLIIHUHQW�FLWLHV�RI�WKH�
UHJLRQ��DQG�D�ERRN�ZDV�HGLWHG�WR�VXPPDULVH�WKH�ZRUN�DQG�UHVXOW�RI�&DVWLOOD�\�/HyQ�5//��
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)HUQiQGH]�0DURWR��0LJXHO� ,17(1666�3$� ��WK�,62&$53�&RQJUHVV�������
'H�ODV�5LYDV�6DQ]��-XDQ�/XLV�
&DQWHUR�&HODGD��6HUJLR�

���
�

��� &RQFOXVLRQV�
�
7KH� SURJUHVV� RI� WKH� ,17(1666�3$� SURMHFW�� HVSHFLDOO\� LQ� WKH� FDVH� RI� &DVWLOOD� \� /HyQ��
GHPRQVWUDWHG� WKH�DGYDQWDJHV�RI�DQ� LQQRYDWLYH�DSSURDFK� WR�PHFKDQLVPV� IRU�GHVLJQLQJ�DQG�
GHFLVLRQ�PDNLQJ�ZLWKLQ� SXEOLF� DGPLQLVWUDWLRQ�� EDVHG�RQ�EULQJLQJ� LQ� DOO� WKRVH� LQYROYHG� LQ�� RU�
DIIHFWHG�E\��WKH�GHFLVLRQV�WDNHQ��)URP�WKH�YLHZSRLQW�RI�SXEOLF�DGPLQLVWUDWLRQV��WKH�VHWWLQJ�XS�
RI� D� SDUWLFLSDWRU\� IRUXP� IURP� WKH� YHU\� VWDUW� RI� SURMHFWV� JXDUDQWHHV� WR� D� ODUJH� H[WHQW� WKH�
DGRSWLRQ� RI� VROXWLRQV� WKDW� DUH� FRQVHQVXDO� DQG� VKDUHG�� DV� ZHOO� DV� EHLQJ� WHFKQLFDOO\� EHWWHU�
LQIRUPHG� DQG� PRUH� ILQHO\� WXQHG�� VLQFH� WKH\� DUH� ZRUNHG� RXW� ZLWKLQ� D� IUDPHZRUN� RI�
FROODERUDWLRQ�� DQG� RI� WUDQVSDUHQW� DQG� RSHQ� GHEDWH�� ,Q� WKLV� ZD\�� WKHUH� LV� D� QRWHZRUWK\�
UHGXFWLRQ�LQ�WKH�ULVN�RI�UHMHFWLRQ�RI��RU�VRFLDO�SURWHVW�DJDLQVW��WKH�SURMHFWV�HPHUJLQJ��VXFK�DV�
1,0%<���,Q�WKH�VSHFLILF�ILHOG�RI�HQHUJ\��VXFK�SUREOHPV�DUH�KDELWXDOO\�HQFRXQWHUHG��YHU\�RIWHQ�
DV�DQ�RXWFRPH�RI�D�ODFN�RI�DQ\�SUHFLVH�XQGHUVWDQGLQJ�RI�WKH�VRFLR�HFRQRPLF�FRQWH[W�LQ�ZKLFK�
WKHVH� SURMHFWV� PXVW� EH� XQGHUWDNHQ�� 6LPLODUO\�� WKH� LPSRUWDQFH� RI� LQFOXGLQJ� VSDWLDO�� WRZQ�
SODQQLQJ� DQG� WHUULWRULDO� YDULDEOHV� ZDV� PDGH� FOHDU�� LI� DQ� RYHUDOO� XQGHUVWDQGLQJ� LV� WR� EH�
DFKLHYHG�RI�WKH�FRQVHTXHQFHV�WKDW�HYHU\�SURMHFW�PXVW�KDYH�LQ�LWV�ILHOG�RI�DSSOLFDWLRQ���
�
:LWK� UHJDUG� WR� WKRVH�DFWRUV�DQG�DJHQFLHV� LQYROYHG� LQ� WKH�5//�� LW�ZDV� FOHDU� WKDW� WKH\�ZHUH�
VWURQJO\�PRWLYDWHG�WR�SDUWLFLSDWH��DQG�GHULYHG�PXFK�VDWLVIDFWLRQ�IURP�WKH�IDFW�WKDW�WKHLU�SRLQWV�
RI� YLHZ� DQG� LQWHUHVWV�ZHUH� YDOXHG� DQG� WDNHQ� LQWR� DFFRXQW�� 7KH�PHPEHUV� RI� WKH�&DVWLOOD� \�
/HyQ�5//�DOVR�UDWHG�YHU\�SRVLWLYHO\� WKH� WUDLQLQJ�DFWLYLWLHV�RFFXUULQJ�DV� WKH�SODQ�SURJUHVVHG��
VXFK�DV�YLVLWV� WR�KHDWLQJ�QHWZRUNV��DQG�VWUHVVHG� WKDW� WKH�SULQFLSDO� UHVXOW�RI� WKH�SURMHFW�ZDV�
QRW� MXVW� WKH� SODQ� GUDZQ�XS�� EXW� DOVR� WKH�5//� LWVHOI� DV� D� IRUXP� IRU� SDUWLFLSDWLRQ�ZKLFK� DOVR�
DOORZHG�WKHP�WR�JHW�WR�NQRZ�RQH�DQRWKHU�DQG�FRPSDUH�LGHDV���
�
+RZHYHU��LQFRUSRUDWLRQ�RI�WKLV�PHWKRG�IRU�GHVLJQLQJ�DQG�GHFLVLRQ�PDNLQJ�LQWR�WKH�GD\�WR�GD\�
IXQFWLRQLQJ�RI�SXEOLF�DGPLQLVWUDWLRQ� UHTXLUHV�SURIRXQG�FKDQJHV� LQ� WKH�FXUUHQW�DGPLQLVWUDWLYH�
DQG� LQVWLWXWLRQDO� VWUXFWXUH�� QR� VLPSOH�PDWWHU�� )LUVW� RI� DOO�� LW� LPSOLHV� FKDQJHV� LQ� WKH� ZRUNLQJ�
SKLORVRSK\�RI�WKH�DGPLQLVWUDWLRQ��ZKLFK�ZRXOG�EH�REOLJHG�WR�FHGH�SDUW�RI�LWV�SULPH�UROH�DQG�LWV�
FRQWURO��DQG� WR�RSHQ�XS� LWV�RSHUDWLRQV� LQ�D�YHU\�FOHDU�DQG�XQUHVWULFWHG�ZD\� WR� WKH�VRFLHW\� LW�
VHUYHV�� )URP� WKDW� VWDUWLQJ� SRLQW�� WKHUH� ZRXOG� DOVR� EH� D� QHHG� WR� SURYLGH� VRPH� IRUP� RI�
VWUXFWXUH� IRU� FKRRVLQJ�� DQG� HQVXULQJ� SDUWLFLSDWLRQ� E\�� WKH� YDULRXV� PHPEHUV� RI� ZKDWHYHU�
IRUXPV�ZHUH�HVWDEOLVKHG��ZKLFK�PLJKW�EH�HLWKHU�RI�D�SHUPDQHQW�QDWXUH��GLUHFWHG�WRZDUGV�WKH�
SURGXFWLRQ�RI�ZLGH�UDQJLQJ�SODQV��RU�OLQNHG�WR�WKH�GUDZLQJ�XS�RI�VSHFLILF�WDUJHWHG�SURMHFWV��
�
�
�
$FNQRZOHGJHPHQW�

�
7KH� ,17(1666�3$� SURMHFW� KDV� UHFHLYHG� IXQGLQJ� IURP� WKH� (XURSHDQ� 8QLRQ¶V�
+RUL]RQ������ UHVHDUFK�DQG� LQQRYDWLRQ�SURJUDPPH�XQGHU�JUDQW�DJUHHPHQW�1R�
��������

�
�
�
5HIHUHQFHV�
�
&DQWHUR� &HODGD�� 6HUJLR�� DQG� )HUQiQGH]�0DURWR�� 0LJXHO�� HGV�� ������� (O� 3UR\HFWR�
,17(1666�3$� HQ� &DVWLOOD� \� /HyQ�� XQD� H[SHULHQFLD� GH� SODQLILFDFLyQ� HQHUJpWLFD� \� HVSDFLDO�
VRVWHQLEOH� H� LQWHJUDGD�� 9DOODGROLG�� ,17(1666�3$� &DVWLOOD� \� /HyQ�� $YDLODEOH� IURP��
KWWS���ZZZ��XYD�HV�LXX�HV�SXEOLFDFLRQHV�RWUDV�SXEOLFDFLRQHV�HO�SUR\HFWR�LQWHQVVV�SD�HQ�
FDVWLOOD�\�OHRQ�XQD�H[SHULHQFLD�GH�SODQLILFDFLRQ�HQHUJHWLFD�\�HVSDFLDO�VRVWHQLEOH�H�LQWHJUDGD��
>$FFHVVHG�����������@��
�
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'H�ODV�5LYDV�6DQ]��-XDQ�/XLV�
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���
�

'H�ODV�5LYDV�6DQ]��-XDQ�/XLV��GLU���������(VWUDWHJLD�GH�5HJHQHUDFLyQ�8UEDQD�HQ�&DVWLOOD�\�
/HyQ��-XQWD�GH�&DVWLOOD�\�/HyQ��$YDLODEOH�IURP���
KWWS���YLYLHQGD�MF\O�HV�ZHE�MF\O�2ILFLQD9LYLHQGD�HV�3ODQWLOOD������������������B�B�B�
>$FFHVVHG�����������@��
�
*LDQQRXOL��,��&KULVWLGRX��&��0DULQHUR�3HUDO��$�0���&DQWHUR�&HODGD��6���GH�ODV�5LYDV�6DQ]��-�/���
)HUQiQGH]� 0DURWR�� 0��� =XLGHPD�� &��� 6DOHPLN�� .��� *XJHUHOO�� .��� %ODWKUD�� 6��� /HRQKDUW�
3HWHUVHQ�� .��� 7DVRSRXORX�� $��� 3DSDLRDQQRX�� $��� DQG� .RXWVRPDUNRV�� 1�� ������� ³$� &R�
SODQQLQJ�$SSURDFK�IRU�$UHD�%DVHG�+ROLVWLF�(QHUJ\�3ODQQLQJ��7KH�([SHULHQFH�RI�,17(1666�
3$�SURMHFW´�� ,Q�3URFHHGLQJV�RI� WKH� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&KDQJLQJ�&LWLHV� ,,,��6SDWLDO��
'HVLJQ��/DQGVFDSH�	�6RFLR�HFRQRPLF�'LPHQVLRQV��6\URV��'HORV��0\NRQRV�,VODQGV��*UHHFH��
���������
�
,17(1666�3$� SURMHFW� ������� 5HJLRQDO� /LYLQJ� /DEV� &RQWH[W� DQG� 3RWHQWLDOV� IRU� ,QQRYDWLRQ��
(XURSHDQ� &RPPLVVLRQ�� $YDLODEOH� IURP�� KWWSV���FRUGLV�HXURSD�HX�SURMHFW�UFQ�������BHQ�KWPO�
>$FFHVVHG�����������@���
�
6FKXPDFKHU�� -HQV�� DQG� 1LLWDPR�� 9HOL�3HHND�� HGV�� ������� (XURSHDQ� /LYLQJ� /DEV�� $� 1HZ�
$SSURDFK�IRU�+XPDQ�&HQWULF�5HJLRQDO�,QQRYDWLRQ��%HUOLQ��:LVVHQVFKDIWOLFKHU�9HUODJ��
�
7LUD��0DXUL]LR��*LDQQRXOL�� ,RDQQD��6JREER��$OHVVDQGUR��%UHVFLD��&DUPLQH��&HUYLJQL��&KLDUD��
&DUROOR�� /LVD�� DQG�7RXUNROLDV�� &KULVWRV� ������� ³,17(1666�3$�� D� 6\VWHPDWLF�$SSURDFK� IRU�
,QVSLULQJ� 7UDLQLQJ� (QHUJ\�6SDWLDO� 6RFLRHFRQRPLF� 6XVWDLQDELOLW\� WR� 3XEOLF� $XWKRULWLHV´��
83/DQ'�-RXUQDO�RI�8UEDQ�3ODQQLQJ��/DQGVFDSH�	�HQYLURQPHQWDO�'HVLJQ��9RO����1R������������
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ABSTRACT: �

&LWLHV�LQ�QRUWKHUQ�(XURSH�DUH�LQFUHDVLQJO\�LQKDELWHG�E\�SHRSOH�ZLWK�GLYHUVH�FXOWXUDO�EDFNJURXQGV��
7KH� VRFLDO�� HFRQRPLF� DQG� HQYLURQPHQWDO� VXVWDLQDELOLW\� RI� FLWLHV� UHTXLUHV� FDSDFLW\� WR� OLYH� ZLWK�
GLIIHUHQFHV��5HFHQW�LQFUHDVHV�LQ�UHIXJHHV�DQG�DV\OXP�VHHNHUV�SRVH�QHZ�FKDOOHQJHV��ZKLFK�DGGV�
WR�FKDOOHQJHV�DOUHDG\�IDFHG�E\�WKH�FLWLHV��DIIRUGDEOH�KRXVLQJ��WUDQVSRUW��FRPPXQLW\�PHHWLQJ�VSDFHV�
DQG�QHZ�HFRQRPLF�RSSRUWXQLWLHV���

7KH�FROG�FOLPDWH�RI� WKH�QRUWK�EULQJV�FHUWDLQ�FKDOOHQJHV� UHODWHG� WR�FUHDWLQJ�QHZ�PHHWLQJ�SODFHV��
LQGRRUV�DQG�RXWGRRUV��EXW�WKH�LQFUHDVHG�GLYHUVLW\�KDV�OHG�WR�D�ZLGH�YDULHW\�RI�QHZ�DQG�LQQRYDWLYH�
LQWHJUDWLRQ�DFWLYLWLHV��DLPLQJ�DW�FRQQHFWLQJ�QHZFRPHUV�DQG�HVWDEOLVKHG�UHVLGHQWV�LQ�XUEDQ�PHHWLQJ�
SODFHV�� 7KLV� VHVVLRQ�ZLOO� IRFXV� RQ� H[SORULQJ� WKH� IXQFWLRQ� RI� DQG� FRQQHFWLRQV� EHWZHHQ�PHHWLQJ�
SODFHV��LQWHUDFWLRQ�DQG�SDUWLFLSDWLRQ�LQ�WKH�FLW\��$V�D�SDUW�RI�WKLV�EURDG�WKHPH��WKHVH�TXHVWLRQV�ZLOO�
EH�UHOHYDQW���

+RZ�DUH�XUEDQ�VSDFHV�EHLQJ�XVHG�E\�QHZFRPHUV�DQG�HVWDEOLVKHG�UHVLGHQWV"��

+RZ� DQG� XQGHU� ZKDW� FRQGLWLRQV� GR� PHHWLQJ� SODFHV� OHDG� WR� FURVV�FXOWXUDO� HQFRXQWHUV� DQG�
LQWHUDFWLRQ"��

,Q� ZKDW� ZD\� DQG� WR� ZKDW� GHJUHH� FDQ� FURVV�FXOWXUDO� PHHWLQJ� SODFHV� DQG� HQFRXQWHUV� OHDG� WR�
SURFHVVHV�RI�SDUWLFLSDWLRQ�LQ�XUEDQ�OLIH"��

7KH�VHVVLRQ�HQFRXUDJHV�D�ZLGH�UDQJH�RI�FRQWULEXWLRQV��LQFOXGLQJ�IURP�DFDGHPLD��SUDFWLWLRQHUV�DQG�
FLYLO�VRFLHW\��:H�LQYLWH�FRQWULEXWLRQV�UHODWHG�WR�QHZ�WKHRULHV�RU�PHWKRGV�IRU�SODQQLQJ�IRU�GLYHUVLW\�DV�
ZHOO�DV�FDVH�VWXGLHV�DQG�SUDFWLFDO�H[DPSOHV��LQFOXGLQJ�WRROV�IRU�SODQQLQJ��%RWK�SODQQHG�DFWLYLWLHV�DV�
ZHOO�DV�RQJRLQJ�RU�FRPSOHWHG�DFWLYLWLHV�PD\�EH�SUHVHQWHG���

7KH� VHVVLRQ� IRUPDW� ZLOO� EH� VKRUW� ����PLQ�� SUHVHQWDWLRQV� IROORZHG� E\� D�PRGHUDWHG� URXQG� WDEOH�
GLVFXVVLRQ��RSHQ�IRU�DOO�LQWHUHVWHG�SDUWLHV��7KH�GLVFXVVLRQ�DLPV�DW�H[SORULQJ�LQQRYDWLYH�PXOWLFXOWXUDO�
LQWHJUDWLRQ�DFWLYLWLHV�WKDW�KHOS�XV�WR�OLYH�ZLWK�GLIIHUHQFH��HQKDQFH�LQWHJUDWLYH�LQWHUDFWLRQ�DQG�GHYHORS�
FLWLHV¶� SUREOHP�VROYLQJ� FDSDFLWLHV�� 7KH� VHVVLRQ� ZLOO� SURYLGH� D� VXPPDU\� IURP� WKH� URXQG�WDEOH�
GLVFXVVLRQ�WR�EH�KHOG�DW�WKH�VHVVLRQ���

�
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Enhancing urban encounters - the transformative powers of creative 
integration initiatives   

Førde, Anniken, TROMSØ, Norway   

��

ABSTRACT:  

Sustainable cites requires capacity to live with difference. In a world of increased mobility and 
migration, our cities become more and more diversified. While national discourses on diversity often 
are problem-focused, social initiatives are emerging in diverse cities addressing the positive 
potential of the city as a cross-cultural meeting place. In Norway, such initiatives have increased in 
QXPEHUV�VLQFH�³WKH�UHIXJHH�FULVHV´�LQ�������DQG�ZH�VHH�FUHDWLYH�DSSURDFKHV�ULVLQJ�IURP�WKH�FLYLO�
society, the voluntary sector as well as private companies and local government aiming to facilitate 
encounters with difference. This paper explores innovative integration initiatives in cities in the 
north, emphasizing how new forms of engagement and responsibility might be engendered. The 
cities are seen as sites of experiments, where new relations across difference are developed. 
Framing encounters as emergent, transitory, fragile but yet hopeful, we discuss the transformative 
powers of such initiatives for planning diverse cities.   

 �
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Local identities on change:  
urban waterfront regeneration within the global city Istanbul 

�/RFDO�LGHQWLWLHV�RQ�FKDQFH�ZLWKLQ�WKH�JOREDO�FLW\�,VWDQEXO��
�

6HULQ�*($0%$=8��,RQ�0LQFX�8QLYHUVLW\�RI�$UFKLWHFWXUH�DQG�8UEDQ�3ODQQLQJ��5RPDQLD��
�
�
�
�
�

1. Transformations in Halic

2YHU�WKH�ODVW�GHFDGHV��PDQ\�FLWLHV�ZRUOGZLGH�KDYH�SURPRWHG�XUEDQ�ZDWHUIURQW�UHJHQHUDWLRQ�
IRU�D�YDULHW\�RI�UHDVRQV�EXLOGLQJ�RQ�WKH�SDUWLFXODU�VFHQHU\�RI�WKHVH�VLWHV��7KH�VXFFHVV�RI�WKH�
ILUVW�ZHOO�NQRZQ�XUEDQ�ZDWHUIURQW�UHJHQHUDWLRQ�SURMHFW��%DOWLPRUH�,QQHU�+DUERU�UHJHQHUDWLRQ�
��������KDV�VHUYHG�DV�D�SURWRW\SH�IRU�FLWLHV�DURXQG�WKH�ZRUOG�ZLWK�WKH�GHVLUH�WR�SRVLWLRQ�
WKHPVHOYHV�LQ�WKH�UDFH�WR�EHFRPH�*OREDO�&LWLHV��+DUYH\�������E\�SURYLGLQJ�VWUDWHJLFDOO\�
ORFDWHG�KLJK�TXDOLW\�LQYHVWPHQW�RSSRUWXQLWLHV�WR�DWWUDFW�JOREDO�FDSLWDO��RU�E\�FRQVWUXFWLQJ�
DWWUDFWLYH�VSDFHV�WR�SURPRWH�WRXULVP�DQG�OHLVXUH��1RZDGD\V��DOPRVW�HYHU\�FLW\�DW�ZDWHU
V�
HGJH�LV�HQJDJHG�LQ�UHJHQHUDWLRQ�SURMHFWV�ZLWK�VWURQJ�SROLWLFDO�LPSHWXVHV�DQG�LQWHUHVW�IURP�
YDULRXV�SDUWLHV��DXWKRULWLHV��GHYHORSHUV�DQG�QHLJKERULQJ�FRPPXQLWLHV��+R\OH��������
7KHVH�GHYHORSPHQWV�KDYH�EHHQ�FULWLFDOO\�H[DPLQHG�E\�PDQ\�VFKRODUV��PDQ\�RI�ZKLFK�VKDUH�
WKH�EHOLHI�WKDW�XUEDQ�ZDWHUIURQW�UHJHQHUDWLRQ�LV�RIWHQ�QRW�DGGUHVVLQJ�WKH�XQGHUO\LQJ��GHHS�
URRWHG�SUREOHPV�RI�WKH�FLWLHV�DQG�IXUWKHUPRUH��LJQRULQJ�WKH�VRFLDOO\�DQG�HFRQRPLFDOO\�
XQVWDEOH�ODQGVFDSHV�LQ�ZKLFK�WKH\�RIWHQ�RFFXU��YHULWDEO\�FRQWULEXWLQJ�WR�WKH�HVFDODWLRQ�RI�
LQHTXDOLW\��SRODUL]DWLRQ�DQG�GHSULYDWLRQ�LQ�WKH�FLW\��+DUYH\�������������%URZQLOO�������*RUGRQ�
����E��+R\OH�������6DDULQHQ�DQG�.XPSXODLQHQ�������%XWOHU�������+HDOH\�������*RUGRQ�
����D������E��)HOGPDQ�������)DLQVWHLQ�������*UDQDWK�������%XWOHU��������
�
6WXG\LQJ�XUEDQ�ZDWHUIURQW�UHJHQHUDWLRQ�DV�D�FRPSOH[�XUEDQ�LQWHUYHQWLRQ��VSHFLILFDOO\�LWV�
VSHFLDO�JRYHUQDQFH��UHVLVWDQFH�DQG�LPSDFWV�RQ�WKH�QHLJKERULQJ�WLVVXH��FRXOG�EH�FRQVLGHUHG�D�
SULVP�WKURXJK�ZKLFK�EURDGHU�VRFLHWDO�WUDQVIRUPDWLRQ�SURFHVVHV�DQG�UHODWHG�SODQQLQJ�
FKDOOHQJHV�FDQ�EH�XQGHUVWRRG��)RU�WKH�VFRSH�RI�WKLV�VWXG\��WKH�HPSLULFDO�UHVHDUFK�JDWKHUHG�
ERWK�SULPDU\�DQG�VHFRQGDU\�GDWD�WKURXJK��OLWHUDWXUH�UHYLHZ��UHYLHZ�RI�ODZV��UHYLHZ�RI�RIILFLDO�
GRFXPHQWV�DQG�ODQG�XVH�SODQV�����LQWHUYLHZV�����TXHVWLRQQDLUHV��SDUWLFLSDWRU\��REVHUYDWLRQ��
DQ�ZRUNVKRSV��REVHUYDWLRQ�DQG�SKRWRJUDSKV��
�
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,Q�RUGHU�WR�XQGHUVWDQG�WKH�SODQQLQJ�SURFHVVHV�RI�WKH�UHJHQHUDWLRQ�RI�+DOLF
V�ZDWHUIURQW��D�
UHIOHFWLRQ�LV�GRQH�XSRQ�WKH�SHFXOLDULWLHV�RI�,VWDQEXO¶V�XUEDQ�UHJHQHUDWLRQ�SROLFLHV�DQG�WKH�
LQVWLWXWLRQDO�IUDPHZRUN�DW�FLW\�DQG�QDWLRQDO�OHYHO�WKDW�KDYH�IDFLOLWDWHG�LW��,VWDQEXO��7XUNH\�KDV�
EHHQ�H[SHULHQFLQJ�D�QHR�OLEHUDO�UHFRQILJXUDWLRQ�WKDW�LV�QRZ�LQ�LWV�ILQDO�VWDJH��,Q�WKLV�FRQWH[W��
XUEDQ�UHJHQHUDWLRQ�LV�VWHHUHG�DV�D�WRRO�IRU�GHYHORSPHQW�ZLWKLQ�D�VSHFLDO�OHJDO�IUDPHZRUN�DQG�
ZKLOH�WKH�SXUSRVH�RI�WKH�SURMHFWV�VHHP�WR�EH�LQ�WKH�QDPH�RI�XSJUDGLQJ�WKH�EXLOW�HQYLURQPHQW�
DQG�LPSURYLQJ�WKH�OLYLQJ�FRQGLWLRQV�RI�WKH�SRRU��WKH�WRS�GRZQ�DSSURDFK��UHGXFH�WKH�SURMHFWV�
WR�MXVW�WUDQVIRUPDWLRQ�RI�SK\VLFDO�VSDFH�DQG�QHJOHFWLQJ�WKH�VRFLDO��HFRQRPLF�DQG�
HQYLURQPHQWDO�GLPHQVLRQV��ZKLFK�DORQJ�ZLWK�WKH�XQZLOOLQJQHVV�RI�JRYHUQPHQW�WR�DOORZ�
JUDVVURRWV�SDUWLFLSDWLRQ�LQ�WKH�SODQQLQJ�SURFHVV�EHFRPH�WKH�IRFXV�RI�GLVFRQWHQW�DQG�SURWHVW���
�
+DOLF��D�����NP�ED\�RI�WKH�%RVSKRUXV�DQG�WKH�FUDGOH�RI�VHWWOHPHQW�VLQFH�WKH�ELUWK�RI�WKH�FLW\��
ZDV�KHDYLO\�LQGXVWULDOL]HG�DQG�FRQWDPLQDWHG�LQ�WKH�����V�DQG�VLQFH�WKHQ�KDV�EHHQ�
H[SHULHQFLQJ�D�ORQJ�SURFHVV�RI�WUDQVIRUPDWLRQ�DORQJ�LWV�ZDWHUIURQW��,Q�OLQH�ZLWK�SRSXODU�1RUWK��
:HVWHUQ�H[DPSOHV�RI�XUEDQ�ZDWHUIURQW�UHJHQHUDWLRQ�DW�WKDW�WLPH��WKLV�SURFHVV�ZDV�WULJJHUHG�
E\�0D\RU�'DODQ�LQ������ZKR�IDPRXVO\�VWDWHG�KLV�PLVVLRQ��Ä7KH�ZDWHU�RI�WKH�+DOLF�ZLOO�EH�DV�
EOXH�DV�P\�H\HV¶´���%HKLQG�WKH�HQYLURQPHQWDO�FRQFHUQV��WKHUH�ZDV�DOVR�DQ�HFRQRPLF�
PRWLYDWLRQ�WR�EULQJ�,VWDQEXO�EHWZHHQ�WKH�FRPSHWLWLYH�JOREDO�FLWLHV�ZLWK�D�YLVLRQ�RI�D��&XOWXUDO�
9DOOH\����
7KH�IROORZLQJ�IRUFHG�GH�LQGXVWULDOL]DWLRQ�SURFHVV�RI�WKH�����V�ZDV�LPSUHVVLYH�DQG�GLG�LQGHHG�
LPSURYH�+DOLF�IURP�DQ�HQYLURQPHQWDO�SHUVSHFWLYH��EXW�WKH�FOHDULQJ�SURFHVV�ZDV�SXUVXHG�ZLWK�
D�KHDY\�KDQGHG��WRS�GRZQ�JRYHUQPHQWDO�DSSURDFK�WR�SODQQLQJ�DQG�WKH�OHJDF\�RI�'DODQ�LV�
FRQWHVWHG��7KH�SURMHFW�FUHDWHG�DQ�DSSUR[LPDWHO\���P�ZLGH�VWULS�RI�YDFDQW�ODQG±�D�JUHDW�
RSSRUWXQLW\�LQ�WHUPV�RI�RIIHULQJ�RSHQ�JUHHQ�VSDFHV�IRU�WKH�FLW\��EXW�DOVR�PDVV�XQHPSOR\PHQW�
DQG�SRYHUW\�LQ�WKH�EDFNVWDJH�QHLJKERUKRRGV�SRSXODWHG�E\�IRUPHU�GRFN�DQG�VKLS\DUG�
ZRUNHUV����
�
7KH�IROORZLQJ�LQLWLDWLYHV�WR�UHJHQHUDWH�+DOLF
V�ZDWHUIURQW�VKRZHG�QR�LQWHQWLRQ�RI�UHVROYLQJ�WKH�
VRFLDO�DQG�HFRQRPLF�EXUQLQJ�LVVXHV�RI�WKH�QHLJKERULQJ�FRPPXQLWLHV��:LWKLQ�WKH�VDPH�WRS�
GRZQ�SODQQLQJ�DSSURDFK��DV�LQ�WKH���
V�FOHDUDQFH�LQWHUYHQWLRQ��XUEDQ�ZDWHUIURQW�UHJHQHUDWLRQ�
SURMHFWV�DUH�DG�KRF�LQLWLDWLYH�RI�GLIIHUHQW�ERGLHV�RI�WKH�JRYHUQPHQW�GHSHQGLQJ�RQ�RZQHUVKLS�
DQG�SODQQLQJ�ULJKWV�RYHU�WKH�ODQG��FUHDWLQJ�GHYHORSPHQWV�IRU�PLGGOH�KLJK�LQFRPH�FLWL]HQV��
�:LWK�HPSW\�FRQYHQWLRQ�FHQWHUV�LQ�WKH�PLGGOH�RI�SRRU�QHLJKERUKRRGV��D�IHZ�DUW�JDOOHULHV�ULJKW�
EHVLGH�GHPROLVKHG�KLVWRULF�EXLOGLQJV��DQG�QHZO\�EXLOW�PXVHXPV�QH[W�WR�VTXDWWHU�KRXVLQJ���
�%H]PH]������SS���������
6WLOO��WKLV�����NP�JUHHQ�EHOW�RI�SDUNV�DQG�UHFUHDWLRQDO�VSDFHV�LQ�WKH�KHDUW�RI�WKH�FLW\��
UHSUHVHQWV�DQ�HQRUPRXV�RSSRUWXQLW\�IRU�D�FRQJHVWHG�JOREDO�FLW\�DV�,VWDQEXO�DQG�LWV�FLWL]HQV��
EXW�PRVWO\�IRU�LWV�ORZ�LQFRPH�QHLJKERULQJ�FRPPXQLWLHV�LQ�QHHG�RI�SXEOLF�VSDFH��
�
�
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Figure 1: Change of Halic's waterfront from 1980s until 2013 
�
�
�
�
�

1.1. Halic shipyard conservation project  
 

+DOLF�6KLS\DUG�&RQVHUYDWLRQ�3URMHFW�LV�DQ�XUEDQ�ZDWHUIURQW�UHJHQHUDWLRQ�SURMHFW�LQ�RQ�JRLQJ�
SODQQLQJ�SURFHVV��LQLWLDWHG�DQG�VXEVLGL]HG�E\�,VWDQEXO�0HWURSROLWDQ�0XQLFLSDOLW\�DQG�FUHDWHV�
KRSH�LQ�WDLORUHG�RXWFRPHV��VHUYLQJ�WKH�FLWL]HQV�LQWHUHVW�DV�D�SXEOLF�SURMHFW��EXW�LV�PLVVLQJ�LWV�
WUDQVSDUHQF\��
7KH�VLWH�RI�+DOLF�VKLS\DUG�ZDV�IRU�ORQJ�XQGHU�SUHVVXUH�RI�WUDQVIRUPDWLRQ�GXH�WR�WKH�RSSRUWXQH�
ORFDWLRQ�DQG�DOVR�EHLQJ�RQH�RI�WKH�ODVW�SURMHFWV�WKDW�FRXOG�FRPSOHPHQW�WR�WKH�³&XOWXUDO�9DOOH\´�
YLVLRQ���)RU�XQGHUVWDQGLQJ�WKH�DUHD�RI�WKH�SURMHFW�DQG�LWV�UHOHYDQFH��LW�PXVW�EH�QRWHG��WKDW�WKH�
VKLS\DUGV�DLPHG�WR�EH�WUDQVIRUPHG�DUH�DOVR�LPSRUWDQW�IRU�WKHLU�FXOWXUDO�DQG�KLVWRULFDO�YDOXH�DW�
JOREDO��QDWLRQDO�DQG�ORFDO�OHYHO��&RQVLGHULQJ�WKH�OHJDO�IUDPHZRUN��DOO�WKUHH�VKLS\DUGV�DUH�
XQGHU�/DZ�RI�&RQVHUYDWLRQ�DQG�GHVLJQDWHG�WR�UHJHQHUDWLRQ�DQG�WKHLU�FXUUHQW�IXQFWLRQ�ZLOO�EH�
FKDQJHG�ZLWK�WKH�VXJJHVWHG�IXQFWLRQV�IURP�H[LVWLQJ�SODQV��FXOWXUH��UHFUHDWLRQ�DUHDV��
FRPPHUFH�DQG�HGXFDWLRQ��$OVR�&RQVHUYDWLRQ�%RDUG�1R��,,��UHSUHVHQWLQJ�0LQLVWU\�RI�7RXULVP�
DQG�&XOWXUH��ZLOO�EH�DGGHG�WR�WKH�SODQQLQJ�SURFHVV���
�
7KH�RZQHUVKLS�EHORQJV�WR�GLIIHUHQW�JRYHUQPHQWDO�ERGLHV�ZKLFK�PDNHV�D�FROODERUDWLRQ�
EHWZHHQ�WKHVH�DFWRUV�FKDOOHQJLQJ��0DMRU�DFWRUV�LQ�WKH�SODQQLQJ�SURFHVV�RI�+DOLF�6KLS\DUG�
&RQVHUYDWLRQ�3URMHFW�DUH���,VWDQEXO�0HWURSROLWDQ�0XQLFLSDOLW\��WKH�LQLWLDWRU�RI�WKH�SURMHFW��
RZQHU�RI�WKH�ODQG�DQG�DOVR�WKH�SURYLGHU�RI�WKH�ILQDQFH�LQ�UHDOL]LQJ�LW���WKH��'HSDUWPHQW�RI�
+LVWRULF�(QYLURQPHQW�3URWHFWLRQ�PDQDJLQJ�WKH�SURMHFW��KDYLQJ�PDLQO\�WKH�UHVSRQVLELOLW\�WR�
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DVVXUH�WKH�FRQVHUYDWLRQ�DQG�UHVWRUDWLRQ�RI�WKH�KLVWRULFDO�PRQXPHQWV�LQ�WKH�DUHD���WKH�
&RQVHUYDWLRQ�%RDUG�1R��,,��UHSUHVHQWDWLYH�RI�0LQLVWU\�RI�&XOWXUH�DQG�7RXULVP��KDYLQJ�DOVR�WKH�
PDLQ�UHVSRQVLELOLW\�WR�DVVXUH�WKH�FRQVHUYDWLRQ�DQG�UHVWRUDWLRQ�RI�WKH�PRQXPHQWV��,VWDQEXO�
0HWURSROLWDQ�3ODQQLQJ�LQ�FKDUJH�RI�WKH�SODQV�DQG�GHVLJQ�RI�WKH�SURMHFW�DQG�DOVR�,'2��SULYDWH�
FRPSDQ\���KDYLQJ�WKH�WHQGHU�RI�WKH�ODQG���
�
,Q�WKH�LQWHUYLHZV�ZLWK�UHSUHVHQWDWLYHV�IURP�WKH�SODQQLQJ�GHSDUWPHQW�RI�,VWDQEXO�0HWURSROLWDQ�
3ODQQLQJ��WKH�WHDP�SODQQLQJ�+DOLF�6KLS\DUG�&RQVHUYDWLRQ�3URMHFW��LW�KDV�EHHQ�UHYHDOHG�WKDW�
WKH�RXWFRPHV�RI�WKH�SURMHFW�ZLOO�WDNH�LQWR�FRQVLGHUDWLRQ�WKH�SUHYLRXV�VXJJHVWLRQV��+DOLF�
6KLS\DUG�&RQVHUYDWLRQ�3URMHFW�ZLOO�UHVSHFW�WKH��������3ODQV�RI�%H\RJOX�LQ�WHUPV�RI�
FRQVHUYDWLRQ�RI�WKH�VKLS\DUGV��DORQJ�ZLWK�WKH�UHFRPPHQGDWLRQV�RI�LPSOHPHQWLQJ�FXOWXUDO�DQG�
UHFUHDWLRQDO�DFWLYLWLHV��0RUHRYHU��FUHDWLRQ�RI�JUHHQ�VSDFHV�LV�HPSKDVL]HG��WKH�YLVLRQ�EHLQJ�WR�
RSHQ�WKH�ZDWHUIURQW�IRU�WKH�EURDG�SXEOLF��WKH�FLWL]HQV�RI�,VWDQEXO��+RZHYHU��WKH�SURMHFW�
FRQWDLQV�QR�DQDO\VLV�RI�LPSDFW�DVVHVVPHQW�VXFK�DV��HQYLURQPHQWDO��HFRQRPLF�RU�VRFLDO��WKLV�
VKRZLQJ�WKH�SK\VLFDO�IRFXV�RI�XUEDQ�ZDWHUIURQW�UHJHQHUDWLRQ�LQ�SODQQLQJ��SXWWLQJ�LQ�GRXEW�WKH�
VXFFHVV�DQG�SXUSRVH�RI�WKLV�SURMHFW��6WUDWHJLHV�FRQFHUQLQJ�WKH�GHYHORSPHQW�KDYH�EHHQ�
SURSRVHG�E\�,VWDQEXO�0HWURSROLWDQ�3ODQQLQJ���FRQVHUYDWLRQ�RI�WKH�EXLOGLQJV��HQKDQFLQJ�WKH�
WUDQVSRUWDWLRQ�LQ�WKH�DUHD��LQWURGXFWLRQ�RI�UHFUHDWLRQDO�DQG�H[SRVLWLRQ�DUHDV��EULQJLQJ�WKH�FLW\�
WR�WKH�ZDWHUIURQW��SURWHFWLRQ�RI�JUHHQ�VSDFHV�DQG�HQVXUH�WKH�SDUWLFLSDWLRQ�RI�WKH�ORFDO�SHRSOH�
RI�WKH�DUHD���%XW�DOWKRXJK�WKHVH�VWUDWHJLF�SRLQWV�SUHVHQWHG��WKHUH�ZDV�QR�LQIRUPDWLRQ�IRU�WKH�
EURDGHU�SXEOLF�DERXW�WKH�SURMHFW�RU�WKH�UHTXHVW�IRU�DQ\�FROODERUDWLRQ�IURP�WKH�FLWL]HQ¶V�VLGH��
7KLV�OHDGV�WR�TXHVWLRQLQJ�WKH�RXWFRPHV�RI�WKH�SURMHFW�EHFDXVH�RI�WKLV�W\SH�RI�QRQ�WUDQVSDUHQW�
SODQQLQJ�SURFHVV�WKDW�OHDYHV�QR�LQSXW�IURP�WKH�FLWL]HQ¶V�SHUVSHFWLYH��$V�VHHQ�DQG�FULWLFL]HG�LQ�
RWKHU�H[DPSOHV�RI�SURMHFWV�DORQJ�WKH�+DOLF��WKH�SURMHFW�FRXOG�DOVR�SRWHQWLDOO\�HQKDQFH�H[LVWLQJ�
VRFLR�HFRQRPLF�SUREOHPV��D�PDWWHU�WKDW�ZLOO�EH�SUHVHQWHG�LQ�WKH�IROORZLQJ�SDUW�RI�WKH�DUWLFOH��
E\�DQDO\]LQJ�WKH�QHLJKERULQJ�FRPPXQLW\�LQ�UDSSRUW�WR�WKH�SURMHFW���

 
 
 
 
 
 

2. Bedrettin inhabitants, a neighboring community on struggle  
 
7KLV�SDUW�SUHVHQWV�WKH�HYDOXDWLRQ�RI�WKH�+DOLF�6KLS\DUG�&RQVHUYDWLRQ�3URMHFW��FRQVLGHULQJ�WKH�
LPSDFW�RQ�WKH�QHLJKERULQJ�FRPPXQLW\��%HGUHWWLQ�1HLJKERUKRRG�LV�FKRVHQ�IRU�DQDO\VLV�
EHFDXVH�LW�LV�WKH�FORVHVW�FRPPXQLW\�QH[W�WR�+DOLF�VKLS\DUG��DOVR�EHLQJ�WKH�ILUVW�JURXS�RI�DFWRUV�
LPSDFWHG�RU�WKDW�FRXOG�EHQHILW�IURP�WKLV�SURMHFW�ZLOO�EH�H[SRVHG��
�
%HGUHWWLQ�1HLJKERUKRRG�LV�D�ORZ�LQFRPH�QHLJKERUKRRG��DFFRUGLQJ�WR�PHGLDQ�PRQWKO\�
KRXVHKROG�LQFRPH�������DW�WKH�VKRUHV�RI�+DOLF��LQ�%H\RJOX�'LVWULFW��,W�ZDV�VWURQJO\�FRQQHFWHG�
WR�+DOLF�&DPLDOWL�DQG�7DVNL]DN�VKLS\DUGV��EHLQJ�RFFXSLHG�E\�EOXH�FROODU�ZRUNHUV�DW�WKH�
VKLS\DUGV��7KHUHIRUH��WKH�QHLJKERUKRRG�ZDV�PXFK�DIIHFWHG�E\�WKH�FOHDUDQFH�SURFHVV�GRQH�
E\�0D\RU�'DODQ�LQ�������WKH�ILUVW�UHJHQHUDWLRQ�DORQJ�+DOLF��LWV�FXUUHQW�SUREOHPDWLF�HFRQRPLF�
FRQGLWLRQ�EHLQJ�RXWFRPH�RI�WKH�IRUFHG�GHLQGXVWULDOL]DWLRQ�SURFHVV�RI�WKDW�WLPH��7RGD\��
DSSUR[LPDWHO\������SHRSOH�OLYH�LQ�%HGUHWWLQ�1HLJKERUKRRG�DQG�DUH�PRVWO\�GLYLGHG�DV�UHWLUHG�
ZRUNHUV�IURP�WKH�VKLS\DUGV��SHRSOH�FRPLQJ�IURP�$QDWROLDQ�VLGH�RI�7XUNH\�DQG�D�FRQVLGHUDEOH�
JURXS�RI�URPD�PLQRULWLHV�   
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%DVHG�RQ�WKH�LQWHUYLHZV�ZLWK�WKH��PXKWDU��PD\RU�RI�QHLJKERUKRRG��RI�%HGUHWWLQ�
1HLJKERUKRRG��WKH�TXHVWLRQHUV�UHDOL]HG�ZLWK�WKH�FRPPXQLW\�DQG�WKH�SHUVRQDO�REVHUYDWLRQV�RI�
WKH�UHVHDUFKHU�RQ�VLWH��LV�IRXQG�WKDW�WKH�QHLJKERUKRRG�LV�LQ�RQ�JRLQJ�WUDQVIRUPDWLRQ�GXH�WR�
VHYHUDO�UHDVRQV���)LUVW��%HGUHWWLQ�1HLJKERUKRRG�ZDV�GHFODUHG�DV�5HQHZDO�$UHD�LQ������DQG��
DFFRUGLQJ�WR�/DZ�RI�5HQHZDO��WKH�QHLJKERUKRRG�ZLOO�JR�XQGHU�D�SURFHVV�RI�UHJHQHUDWLRQ�
ZKLFK�ZLOO�SXW�LQ�GDQJHU�RI�GLVSODFHPHQW�WKH�SRRU�FLWL]HQV�OLYLQJ�LQ�WKH�DUHD��$OWKRXJK������RI�
WKH�FLWL]HQV�OLYLQJ�WKHLU�RZQ�WKHLU�ODQG��WKH�KRXVHV�EXLOW�DUH�QRW�LQ�JRRG�FRQGLWLRQ��EHLQJ�
FODVVLILHG�DV��JHFHNRQGX���VTXDWWHU�KRXVLQJ��DQG�KDYH�WR�EH�UHQHZHG�DQG�LPSURYHG�IRU�WKHLU�
VDIHW\��WKLV�EHLQJ�D�KDUG�WDVN�IRU�WKH�PDMRULW\�RI�WKH�FRPPXQLW\�ZKLFK�LV�SRRU��6HFRQG��WKH�
LQFUHDVLQJ�SULFHV�RI�ODQG�LQ�WKH�DUHD�DUH�WKH�SURRI�RI�WKH�SURFHVV�RI�JHQWULILFDWLRQ�VHHQ�DOVR�
DORQJ�WKH�ZKROH�ZDWHUIURQW�RI�+DOLF���
�
7KHVH�FKDQJHV�EULQJ�D�VWURQJ�RSSRVLWLRQ�IURP�WKH�FRPPXQLW\��ZKR�LV�DJDLQVW�WKLV�UHQHZDO�
SURMHFW�DQG�DIUDLG�RI�GLVSODFHPHQW��7RJHWKHU�ZLWK�WKHLU�PXKWDU��WKH�FRPPXQLW\�IRXQG�D�
QHLJKERUKRRG�DVVRFLDWLRQ�QDPHG�%HGUHWWLQ�1HLJKERUKRRG�$VVRFLDWLRQ��7KLV�KDV�WKH�SXUSRVH�
WR�ILJKW�LQ�FRXUW��DV�WKH�RQO\�ZD\�RI�FKDOOHQJLQJ�GHFLVLRQ�PDNLQJ��DJDLQVW�WKH�UHJHQHUDWLRQ�RI�
WKHLU�QHLJKERUKRRG�DQG�DOO�RWKHU�UHJHQHUDWLRQ�SURMHFWV�WKDW�FRXOG�DIIHFW�WKHP��$OO�FLWL]HQV�RI�
%HGUHWWLQ�1HLJKERUKRRG�VLJQHG�D�OLVW�RSSRVLQJ�WKLV�LQWHUYHQWLRQ�DQG�WKH�PXQLFLSDOLW\¶V�SURMHFW�
ZDV�JLYHQ�WR�FRXUW��+RZHYHU��WKH�UHVXOWV�ZHUH�QRW�SRVLWLYH�RQHV�DQG�WKLV�FUHDWHG�PLVWUXVW�
EHWZHHQ�WKH�FRPPXQLW\�RI�%HGUHWWLQ�1HLJKERUKRRG�DQG�PXQLFLSDOLW\�DORQJ�ZLWK�ORVV�RI�KRSH�
WRZDUGV�WKH�DFWLRQV�RI�WKH�JRYHUQPHQW����,Q�WKLV�FRQWH[W��DOWKRXJK�WKH�SXUSRVH�RI�WKH�XUEDQ�
UHQHZDO�SURMHFW�VHHPV�WR�EH�LQ�WKH�QDPH�RI�XSJUDGLQJ�WKH�EXLOW�HQYLURQPHQW�DQG�LPSURYLQJ�
WKH�OLYLQJ�FRQGLWLRQV�RI�WKLV�SRRU�FRPPXQLW\��WKH�WRS�GRZQ�DSSURDFK�DORQJ�ZLWK�WKH�
XQZLOOLQJQHVV�RI�JRYHUQPHQW�WR�DOORZ�DQ\�SDUWLFLSDWLRQ�IURP�WKH�FLWL]HQ¶V�VLGH�FDQ�EH�
TXHVWLRQHG���
 
7KH�UHDVRQ�IRU�RSSRVLWLRQ��IURP�WKH�FLWL]HQ¶V�SHUVSHFWLYH�ZDV�QRW�RQO\�WKH�IHDU�RI�
GLVSODFHPHQW��EXW�DOVR�WKH�GLIIHUHQFH�EHWZHHQ�WKH�QHZ�SURSRVHG�SODQV�DQG�WKHLU�DFWXDO�
QHHGV��$V�UHDVRQ�IRU�WKLV�DUH�WKH�XQ�WUDQVSDUHQW�SURFHVVHV�RI�SODQQLQJ�ZLWK�QR�FROODERUDWLRQ�
RU�SDUWLFLSDWLRQ�IURP�WKH�FRPPXQLW\¶V�VLGH��3XEOLF�SODQQLQJ�SROLF\�LQ�7XUNH\�JLYHV�ULJKWV�RI�
LQYROYHPHQW�LQ�SODQQLQJ�SURFHVV�MXVW�WR�WKH�RZQHUV�RI�WKH�ODQG�DQG�ZHOFRPHV�SDUWLFLSDWLRQ�
IURP�WKH�FLWL]HQ¶V�SHUVSHFWLYH�DW�WKH�HQG�RI�WKH�SODQQLQJ�SURFHVV��6WLOO��VWXG\LQJ�WKH�
QHLJKERULQJ�FRPPXQLW\�RI�+DOLF�6KLS\DUG�&RQVHUYDWLRQ�3URMHFW��LW�ZDV�IRXQG�WKDW�WKH�FLWL]HQV�
KDYH�EHHQ�LQIRUPHG�DERXW�WKH�GHYHORSPHQW�RI�WKH�VKLS\DUGV�DQG�DFWLYH�LQ�LQIOXHQFLQJ�WKH�
SODQQLQJ�SURFHVV����7KH�FRPPXQLW\�GRHVQ
W�EHOLHYH�WKDW�WKH�SURMHFW�ZLOO�EH�GRQH�IRU�WKHLU�
LQWHUHVW�DQG�WKDW�ZLOO�EULQJ�WKHP�MRE�RSSRUWXQLWLHV�RU�RWKHU�EHQHILWV�RI�VXFK��$OVR�WKHUH�LV�D�
ODFN�RI�LQIRUPDWLRQ�UHJDUGLQJ�WKH�SURMHFW�ZKLFK�SURYHV�WKH�ODFN�RI�WUDQVSDUHQF\�LQ�SODQQLQJ��
�
7KH�ODFN�RI�LQIRUPDWLRQ�UHJDUGLQJ�WKH�SURMHFW�PDNHV�WKH�FRPPXQLW\�FRPH�FORVHU�WR�&KDPEHU�
RI�$UFKLWHFWV��1HLJKERUKRRG�$VVRFLDWLRQV�DQG�+DOLF�5HVLVWDQFH�XUEDQ�VRFLDO�PRYHPHQW��WKH�
DFWRUV�FXUUHQWO\�HQJDJHG�LQ�D�ILJKW�DJDLQVW�WKH�ZDWHUIURQW�UHJHQHUDWLRQ�RI�WKH�VKLS\DUGV���,Q�
WKH�TXHVWLRQHUV�FRQGXFWHG�GXULQJ�WKH�PHHWLQJV�RI�+DOLF�5HVLVWDQFH��EHVLGHV�WKH�IHDU�RI�
GLVSODFHPHQW�DQVZHUV�DOVR�DV��³WR�OHDUQ�WKH�WUXWK´��³EHFDXVH�WKLV�SURMHFW�LV�EHLQJ�XVHG�
VWUDWHJLFDOO\�DJDLQVW�XV´�ZHUH�JLYHQ���
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2.1. True needs of the citizens 
 
/RRNLQJ�WR�%HGUHWWLQ�1HLJKERUKRRG��RQH�FRXOG�VHH�D�FRQGHQVHG�OLYLQJ�HQYLURQPHQW��WUDSSHG�
EHWZHHQ�ZLGH�ERXOHYDUGV�DQG�ZLWK�D�JUHDW�YLHZ�WRZDUGV�WKH�VKRUH�RI�+DOLF��$QDO\]LQJ�WKH�
EXLOW�HQYLURQPHQW��LW�FDQ�EH�VHHQ�WKURXJK�WKH�QDUURZ�VWUHHWV�DQG�ODFN�RI�SXEOLF�VSDFHV��WKDW�LW�
HYROYHG�RUJDQLFDOO\�DQG�XQSODQQHG��7KH�ODFN�RI�SXEOLF�VSDFH�DQG�DOVR�JUHHQ�DUHDV�LV�D�PDLQ�
ORVV�IRU�WKLV�QHLJKERUKRRG��EXW�DOVR�RQH�RI�WKH�PDLQ�DVSHFWV�WKDW�+DOLF�6KLS\DUG�
&RQVHUYDWLRQ�3URMHFW�FRXOG�LPSURYH���
�
$OWKRXJK��DV�SUHYLRXVO\�PHQWLRQHG��WKH�FLWL]HQV�RI�%HGUHWWLQ�1HLJKERUKRRG�DUH�DJDLQVW�WKH�
+DOLF�6KLS\DUG�&RQVHUYDWLRQ�3URMHFW��RXWFRPHV�RI�WKH�TXHVWLRQHUV�UHJDUGLQJ�ZKDW�WKH\�ZRXOG�
QHHG�LQ�WKH�IXWXUH�GHYHORSPHQW�ZHUH��JUHHQ�VSDFHV��FXOWXUH�DQG�HGXFDWLRQ�IDFLOLWLHV��NHHSLQJ�
WKH�ZRUNLQJ�VKLS\DUGV��KHDOWK�IDFLOLWLHV���,Q�WKH�GLVFXVVLRQV�ZLWK�WKH�FRPPXQLW\��HVSHFLDOO\�
ZLWK�WKH�JURXS�RI�PRWKHUV��PRVWO\�VWD\LQJ�KRPH�DQG�WDNLQJ�FDUH�RI�WKHLU�FKLOGUHQ��WKH�QHHG�RI�
FORVHU�SXEOLF�VSDFH�DQG�JUHHQ�DUHDV�ZDV�HPSKDVL]HG��,W�ZDV�IRXQG�WKDW�IDPLOLHV�JR�WR�RWKHU�
SDUNV�DORQJ�WKH�+DOLF�DQG�PDNH�EDUEHTXHV�RU�MXVW�EULQJ�WKHLU�FKLOGUHQ�WR�SOD\��WKLV�EHLQJ�WKH�
RQO\�UHFUHDWLRQDO�DFWLYLW\�IRU�WKHVH�IDPLOLHV��$Q�LQWULJXLQJ�YLVLRQ�RI�WKH�FKLOGUHQ�LV�WKH�RQH�RI�
WKH��ILVKHUPDQ���D�V\PERO�RI�WKH�ZDWHUIURQW�RI�,VWDQEXO�ZKLFK�VKRXOG�QRW�EH�EOXUUHG�LQ�WKH�
ODQGVFDSH�RI�ZDWHUIURQW�GHYHORSPHQW�IRU�JOREDO�HFRQRPLF�JDLQ�JLYHQ�E\�SURMHFWV�LQ�QDPH�RI�
WRXULVP�DQG�FRQVXPSWLRQ�����
�
7KH�UHJHQHUDWLRQ�RI�+DOLF�VKLS\DUG��LV�XQGHUVWRRG�WR�EH�D�ELJ�RSSRUWXQLW\�IRU�WKH�FRPPXQLW\�
LQ�WHUPV�RI�FUHDWLQJ�SXEOLF�VSDFH�IRU�UHFUHDWLRQ��LPSURYLQJ�WKH�TXDOLW\�RI�WKHLU�OLIH�
FRQVLGHUDEO\��
7DNLQJ�LQWR�DFFRXQW�WKH�YXOQHUDEOH�SRVLWLRQ�RI�WKH�QHLJKERUKRRG�LQ�WHUPV�RI�HFRQRPLF�
VLWXDWLRQ��WKH�RQ�JRLQJ�JHQWULILFDWLRQ�SURFHVV�DW�+DOLF
V�ZDWHUIURQW�DQG�WKH�UHQHZDO�SURMHFW�LQ�
WKH�DJHQGD�RI�WKH�JRYHUQPHQW��LW�FDQ�EH�DUJXHG�WKDW�+DOLF�6KLS\DUG�&RQVHUYDWLRQ�3URMHFW�ZLOO�
FRQWULEXWH�WR�WKLV�SLFWXUH�FRQVLGHUDEO\��FUHDWLQJ�VRFLDO�DQG�HFRQRPLF�LPSDFWV�RQ�WKH�
FRPPXQLW\��)URP�WKH�TXHVWLRQHUV�FRQGXFWHG�LQ�WKH�QHLJKERUKRRG�LW�LV�FOHDU�WKDW�WKH�
FRPPXQLW\�LV�DJDLQVW�+DOLF�6KLS\DUG�&RQVHUYDWLRQ�SURMHFW��WKH�PDLQ�UHDVRQV�EHLQJ�LQ�UHODWLRQ�
ZLWK�WKH�PLVWUXVW�WRZDUGV�WKH�UHJHQHUDWLRQ�SURMHFWV�LQLWLDWHG�E\�WKH�JRYHUQPHQW��WKH�ODFN�RI�
WUDQVSDUHQF\�LQ�WKH�SODQQLQJ�SURFHVVHV��WKH�ODFN�RI�JRRG�TXDOLW\�LQIRUPDWLRQ�DQG�WKH�IHDU�RI�
GLVSODFHPHQW�UDWKHU�WKDQ�WKH�SURMHFW�LWVHOI�RU�LWV�RXWFRPHV��7KHVH�DVSHFWV�DUH�DOVR�WKH�
UHDVRQ�ZK\�WKH�QHLJKERULQJ�FRPPXQLW\�LV�HQJDJLQJ�ZLWK�RWKHU�DFWRUV�LQ�RSSRVLWLRQ����
�
7KH�FRPPXQLW\�RI�%HGUHWWLQ�1HLJKERUKRRG�LV�DQ�LPSRUWDQW�DFWRU�EHLQJ�WKH�PRVW�DIIHFWHG�E\�
WKH�SURMHFW��EXW�DOVR�E\�LWV�SRWHQWLDO�WR�JLYH�LQSXWV�WR�WKH�SURMHFW��'XH�WR�WKH�ODFN�RI�
FRQVLGHUDWLRQ�RI�WKLV�QHLJKERUKRRG�LQ�WKH�SODQQLQJ�SURFHVV�WKH�WUXH�EHQHILWLQJ�RXWFRPHV�RI�
WKH�SURMHFW�ZLOO�QRW�EH�DFKLHYHG��2SSRUWXQLWLHV�IRU�PRUH�LQFOXVLYH�DQG�WUDQVSDUHQW�SURFHVVHV�
LQ�SODQQLQJ�FDQ�EH�IRXQG�DIWHU�DQDO\]LQJ�WKH�QHLJKERULQJ�FRPPXQLW\�DV�WKH�RSHQQHVV�DQG�
LQWHUHVW�RI�WKH�FRPPXQLW\�LQ�SDUWLFLSDWRU\�SODQQLQJ�PHWKRGV�DQG�LQ�H[SUHVVLQJ�WKHLU�QHHG��
7KH�FRPPXQLW\�LV�QRW�RQO\�LQ�QHHG�RI�SXEOLF�JUHHQ�VSDFH�ZKLFK�FDQ�EH�FUHDWHG�ZLWK�WKH�+DOLF�
6KLS\DUG�&RQVHUYDWLRQ�3URMHFW��EXW�DOVR�LQ�QHHG�RI�SURJUDPV�DQG�VROXWLRQV�IRU�LWV�YXOQHUDEOH�
HFRQRPLF�FRQGLWLRQ��+DOLF�6KLS\DUG�&RQVHUYDWLRQ�3URMHFW��LI�SODQQHG�FDUHIXOO\��PLJKW�VDWLVI\�
DQG�UHVROYH�VRPH�RI�WKH�SUREOHPV�IDFHG�E\�WKH�FRPPXQLW\��EXW�WKLV�LV�SRVVLEOH�RQO\�LI�WKH�
FRPPXQLW\�LV�LQYROYHG�LQ�WKH�SODQQLQJ�SURFHVV���
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8UEDQ�ZDWHUIURQW�UHJHQHUDWLRQ�LQ�WKH�FRQWH[W�RI�,VWDQEXO�UHYHDOV�WKH�VDPH�IHDWXUHV�RI�WKH�
SRSXODU�FRQWHVWHG�FDVHV�RI�1RUWK�DQG�:HVWHUQ�H[DPSOHV���7KH�OHDGLQJ�IDFWRUV��DUH�DQ�
HQWUHSUHQHXULDO�JRYHUQPHQW�DQG�DOVR��D�QDWLRQDO�SROLF\�RQ�XUEDQ�UHJHQHUDWLRQ�GHVLJQDWHG�E\�
WKH�FHQWUDO�JRYHUQPHQW��7KH�VWURQJ�DQG�FRQVWDQWO\�JURZLQJ�RSSRVLWLRQ�LV�QRW�RQO\�WKH�
UHVLVWDQFH�WR�WKLV�SDUWLFXODU�XUEDQ�ZDWHUIURQW�UHJHQHUDWLRQ�SURMHFW��EXW�LW�OHDGV�WR�D�ELJJHU�
SLFWXUH�RI�XUEDQ�UHJHQHUDWLRQ�SURMHFWV��LQ�,VWDQEXO��UHDOL]HG�WKURXJK�D�WRS�GRZQ�DSSURDFK�WR�
SODQQLQJ��FUHDWLQJ�PDMRU�VRFLDO�DQG�HFRQRPLF�LPSDFWV��2QH�PD\�DUJXH�WKDW�RQO\�WKURXJK�D�
FKDQJH�WRZDUGV�D�PRUH�LQFOXVLYH�SODQQLQJ�DSSURDFK��DORQJ�ZLWK�FOHDU�WDUJHWV�IRU�WKH�
LPSURYHPHQW�RI�WKH�TXDOLW\�RI�OLIH�IRU�WKH�QHLJKERULQJ�FRPPXQLW\��WKH�XUEDQ�ZDWHUIURQW�
UHJHQHUDWLRQ�SURMHFW��+DOLF�6KLS\DUG�&RQVHUYDWLRQ�3URMHFW��ZLOO�EH�DEOH�WR�HVFDSH�WKH�FXUUHQW�
GHDGORFNV�DQG�FROOLVLRQV�EHWZHHQ�JRYHUQPHQW��LQYHVWRUV��UHVLVWDQFH�DQG�ORFDO�FRPPXQLW\�
DQG�PLJKW�KDYH�D�FKDQFH�WR�DFWXDOO\�VHW�DQ�XUJHQWO\�QHHGHG�SUHFHGHQW�RI�D�QHZ�SODQQLQJ�
FXOWXUH�LQ�,VWDQEXO��
 
 
 
�
 

 
 

Figure 2: Opposites. Right : Renewal Plan of Bedrettin Neighborhood; Left: the garden of a citizen 

Source: Geambazu, S (2014), Date: 19.11.2013 
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Figure 3: Perspectives: Analysis on the urban tissue of Bedrettin Neighborhood through photograps; 

Source: Geambazu, S (2014) ; Date of photographs: 23.09.2013; 19.11.2013; 11.11.2013 
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$XWKRU��,ULV�*RPPHUV��SURJUDPOHDGHU�VXVWDLQDEOH�FLW\��$QWZHUS��%HOJLXP�

x� *RYHUQDQFH��PDQDJHPHQW��DGPLQLVWUDWLRQ�DQG�SODQQLQJ�V\VWHPV�

Title: A Green tool to measure the environmental and ecological benefits of green areas and to 
involve different stakeholders 
City, Country: Antwerp, Belgium 
Area: �������KD 
Population�����������-DQXDU\�������
Signatory to the Covenant of Mayors since:�����  
 
In a nutshell  
*UHHQ�DQG�EOXH�PHDVXUHV�RU�LQIUDVWUXFWXUHV�KHOS�FLWLHV�EHFRPH�PRUH�UHVLOLHQW�WR�FOLPDWH�FKDQJH��DQG�
WKH\�DOVR�KDYH�PDQ\�RWKHU�FR�EHQHILWV��$QWZHUS¶V�*URHQWRRO´� RU� LQ�(QJOLVK� ³*UHHQWRRO´ DOORZV�XUEDQ�
SODQQHUV� WR�H[SORUH� WKH�SRWHQWLDO�RI�JUHHQ� WR� LPSURYH� WKH� OLYLQJ�HQYLURQPHQW� �KHDW�VWUHVV��DLU�TXDOLW\��
HWF��� LQ�D�VSHFLILF�DUHD�RU�QHLJKERXUKRRG��7KH�DSSOLFDWLRQ� LV�JLYLQJ�DQ� LQVLJKW� LQ�WKH�HIIHFWV�RI�QDWXUH�
EDVHG�VROXWLRQV�RQ� WKH�KXPDQ�HQYLURQPHQW��DLU�TXDOLW\�� KHDW�VWUHVV��ZDWHU� UXQ�RII��QRLVH�SHUFHSWLRQ��
ELRGLYHUVLW\� DQG� FDUERQ� VHTXHVWUDWLRQ�� 7KH� DSSOLFDWLRQ� VKRZV� ZKLFK� QDWXUH� EDVHG� VROXWLRQV� �WUHHV��
VKUXEV��JUHHQ� URRIV��JUHHQ�ZDOOV��«��FDQ�EH�XVHG�ZKHUH� LQ� WKH�FLW\�DQG�JLYHV� WKH�SRWHQWLDO� LPSDFW��
0DSV�JLYH�WKH�XVHU�WKH�SRVVLELOLW\�WR�FKHFN�ZKDW�LV�SRVVLEOH�LQ�VSHFLILF�SDUWV�RI�$QWZHUS��

�

Adressing heat and flood stress 
$OWKRXJK�$QWZHUS�KDV�DYRLGHG�PDMRU�IORRGV�VR�IDU��WKH�FLW\� LV�DW�ULVN�RI�IOXYLDO�IORRGLQJ��VHD�OHYHO�ULVH�
DQG� VWRUPV�� $QWZHUS� DOVR� VXIIHUV� IURP� LQFUHDVLQJO\� H[WUHPH� WHPSHUDWXUHV�� ,Q� WKH� FLW\�� LW� LV� XS� WR� ��
GHJUHHV� ZDUPHU� LQ� WKH� ODWH� DIWHUQRRQ�� HYHQLQJ� DQG� HVSHFLDOO\� DW� QLJKW� WKDQ� LQ� UXUDO� DUHDV�� D�
SKHQRPHQRQ�FDOOHG�WKH�³XUEDQ�KHDW�LVODQG�HIIHFW´��2QO\�JUHHQ�VSDFHV�LQ�WKH�FLW\�DUH�VLJQLILFDQWO\�FRROHU�
WKDQ�WKH�UHVW�RI�WKH�XUEDQ�WHUULWRU\��DQG�DOVR�FRQWULEXWH�WR�UHWDLQ�H[FHVV�ZDWHU���

2QH�RI�WKH�PDLQ�UHDVRQV�LV�WKDW�WKH�FLW\�FHQWHU�RI�$QWZHUS�LV�KLJKO\�SHWULILHG��$V�PDMRU�WKUHDW�WR�WKH�&LW\�
RI�$QWZHUS�KHDW�DQG� IORRGLQJ�ULVNV�ZHUH�KLJKOLJKWHG� LQ� WKH�$QWZHUS�&OLPDWH�$GDSWDWLRQ�6WUDWHJ\�DQG�
WKH� $QWZHUS� *UHHQ� 3ODQ�� %RWK� SUREOHPV� LGHQWLILHG� FDQ� EH� WDFNOHG� PDNLQJ� XVH� RI� QDWXUH� EDVHG�
VROXWLRQV��0RVW� RI� WKH� WLPH�QDWXUH� EDVHG� VROXWLRQV� GR� FRQWULEXWH� DW� WKH� VDPH� WLPH� WR� UHGXFLQJ� ERWK�
SUREOHPV�PHQWLRQHG��

2Q�WRS�RI�ZDWHU�PDQDJHPHQW�DQG�KHDW�VWUHVV�UHGXFWLRQ��JUHHQLQJ�WKH�FLW\�KDV�RWKHU�HQYLURQPHQWDO�DQG�
HFRORJLFDO�EHQHILWV��LW�DOVR�FRQWULEXWHV�WR�UHGXFLQJ�DLU�DQG�QRLVH�SROOXWLRQ��LQFUHDVLQJ�ELRGLYHUVLW\��DQG�
FDSWXULQJ�&2���7KH�$QWZHUS¶V�JUHHQ�SODQ� DGRSWHG� LQ� �����DFNQRZOHGJHV� WKHVH�HQYLURQPHQWDO� DQG�
HFRORJLFDO�EHQHILWV��+RZHYHU��LQ�PDQ\�FDVHV��HYHQ�WKRXJK�WKRVH�EHQHILWV�DUH�YDJXHO\�NQRZQ��WKH\�DUH�
QRW�HDV\�WR�TXDQWLI\��

 
More informed urban planning decisions 
7R�DGGUHVV� WKLV� NQRZOHGJH�JDS�� WKH�FLW\�RI�$QWZHUS�KDV�FRPPLVVLRQHG� WKH�FUHDWLRQ�RI� WKH�$QWZHUS�
*UHHQWRRO� �$QWZHUSVH� *URHQWRRO��� DLPHG� DW� SURYLGLQJ� LQIRUPDWLRQ� DERXW� EOXH�JUHHQ� PHDVXUHV� DQG�
WKHLU� HIIHFW� RQ� HQYLURQPHQWDO� FKDOOHQJHV�� ,QLWLDOO\� GHVLJQHG� DV� DQ� DSSOLFDWLRQ� WR� KHOS� $QWZHUS�
DGPLQLVWUDWRUV� PDNH� XUEDQ� SODQQLQJ� GHFLVLRQV�� LW� KDV� EHHQ� DGRSWHG� E\� SULYDWH� LQYHVWRUV� ZLOOLQJ� WR�
LQYHVW�LQ�JUHHQ�DFWLRQV�DQG�SURMHFWV��DQG�E\�WHFKQLFLDQV�LQ�FKDUJH�RI�H[HFXWLRQ�DQG�PDLQWHQDQFH��7KH�
WRRO�� ZKLFK� LV� HQWLUHO\� SXEOLF�� FRQWDLQV� LQWHUDFWLYH� PDSV� WKDW� HQDEOH� VLWHV� DQDO\VLV�� 7KH� XVHU� FDQ�
YLVXDOLVH� WKH� ORFDWLRQ¶V� FXUUHQW� FKDUDFWHULVWLFV� �VRLO�� SODQWV�� HWF��� DQG� GLVFRYHU� WKH� HIIHFW� RI� H[LVWLQJ�
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EOXH�JUHHQ�PHDVXUHV� RQ� VHYHQ� SDUDPHWHUV�� ELRGLYHUVLW\�� &2�� FDSWXUH�� QRLVH�� DLU� TXDOLW\�� UHFUHDWLRQ�
DQG�SUR[LPLW\��KHDW�VWUHVV��DQG�ZDWHU�PDQDJHPHQW��(DFK�SDUDPHWHU�UHFHLYHV�D�VFRUH�UDQNHG�IURP���WR�
���,W�PDNHV�LW�SRVVLEOH�WR�H[SORUH�WKH�LPSDFW�RI�D�SRVVLEOH�PHDVXUH��VXFK�DV�JUHHQ�URRIV��ZDWHU�WDQNV�
RU�WUHH�SODQWLQJ��RQ�WKHVH�VHYHQ�SDUDPHWHUV��FRPSDUHG�WR�WKH�H[LVWLQJ�VLWXDWLRQ��

7KH�WRRO�KHOSV�XVHUV�E\�LQVSLULQJ�WKH�GHVLJQ�SURFHVV��TXDQWLI\LQJ�LPSDFW�RQ�D�VSHFLILF�VLWH��FRPSDULQJ�
DQG� FRPELQLQJ� PHDVXUHV�� VWLPXODWLQJ� GLDORJXH� EHWZHHQ� VWDNHKROGHUV�� DQG� LQWHJUDWLQJ� EOXH�JUHHQ�
LQIUDVWUXFWXUHV�DQG�FKDOOHQJHV�LQWR�WKH�SODQQLQJ�SURFHVV���

7KH� WRRO� SURYLGHV� LQVSLUDWLRQ� DQG� VFLHQWLILF� LQIRUPDWLRQ� RQ� QHDUO\� ��� EOXHJUHHQ� PHDVXUHV�� ,W� LV� D�
SHGDJRJLFDO� LQVWUXPHQW�DLPHG�DW� LQIRUPLQJ�WKH�FLW\RIILFHUV�DERXW�VXFK�PHDVXUHV�DQG�WKHLU� LPSDFW�RQ�
WKH�GD\�WR�GD\�OLIH�RI�FLWL]HQV���

Use of the Greentool 
7KH�WRRO�LV�EHLQJ�XVHG�E\�WKH�HQYLURQPHQW�GHSDUWPHQW�LQ�WKHLU�DGYLVRU\�SURFHVV��6SDFLDO�SODQQHUV�FDQ�
DOVR�XVH�WKH�WRRO�WKHPVHOYHV�WR�DQDO\VH�SURMHFWV�WKH\�DUH�ZRUNLQJ�RQ�DQG�WR�IHHG�WKH�GLDORJXH�DERXW�
WKH�ULJKW�JUHHQ�RQ�WKH�ULJKW�SODFH��([DPSOHV�DUH�WKH�µ=XLGHUGRNNHQ¶�DQG�WKH�µ*URHQSODDWV¶��

7KH�JUHHQWRRO�ZDV�XVHG� IRU� LQVWDQFH� LQ� WKH�QHLJKERXUKRRG�6LQW�$QGULHV� LQ� WKH�KHDUW�RI� WKH�FLW\�� ,Q�D�
SURFHVV�IURP�WKH�FLW\ODE��6WDGVODE������ WKH�FLW\�DLPHG�WR�FR�FUHDWH�PRUH�VSDFH�IRU�JUHHQ�E\�VHWWLQJ�
XS�H[SHULPHQWV� WRJHWKHU�ZLWK� WKH� ORFDO� VWDNHKROGHUV�� 7KH�JUHHQWRRO� VKRZHG�ZKDW� WKH� LPSRUWDQFH�RI�
JUHHQ� LQ� WKLV� SDUWLFXODU� QHLJKERXUKRRG� ZDV� DQG� KRZ� IRU� LQVWDQFH� JUHHQ� URRIV� FRXOG� FRQWULEXWH� WR�
HVSHFLDOO\�WKH�KHDW�VWUHVV�DQG�WKH�ZDWHU�UHWHQWLRQ��

7KH� JUHHQWRRO� ZLOO� DOVR� EH� XVHG� LQ� WKH� FRPPXQLFDWLRQ�� DQG� SODQQLQJSURFHVV� RI� WKH� VR� FDOOHG�
µJDUGHQVWUHHWV¶�� WKDW� ZLOO� EH� H[HFXWHG� RQ� GLIIHUHQW� ORFDWLRQV� LQ� WKH� FLW\� IRU� D� EHWWHU� RYHUDOO� OLYLQJ�
HQYLURQPHQW���

Additional information 
$QWZHUS¶V�*UHHQWRRO�ZDV�GHVLJQHG�E\�9,72��WKH�)OHPLVK�,QVWLWXWH�RI�WHFKQRORJ\�DQG�UHVHDUFK��DQG�WKH�
8QLYHUVLW\� RI�*KHQW�� DQG�ZDV� UHOHDVHG� LQ� -DQXDU\� ������ 7KH� WRRO� ZDV� FRPPLVVLRQHG� YLD� D� WHQGHU��
6LQFH�������WKH�FLW\�RI�$QWZHUS�LV�SDUW�RI�WKH�(XURSHDQ�(Q5RXWH�SURMHFW�RQ�XUEDQ�JUHHQ�LQIUDVWUXFWXUH�
DORQJ�ZLWK�9,72��ZKLFK�PDNHG�LW�SRVVLEOH�WR�IXUWKHU�GHYHORS�WKH�WRRO��7KH�FLW\�RI�$QWZHUS�GHFLGHG�WR�
GHYHORS� WKLV� LQVWUXPHQW� EHFDXVH� JUHHQ� DUHDV� SOD\� D� PLWLJDWLQJ� UROH� LQ� HYHU\� DFWLRQ� SODQ� RI� WKHLU�
HQYLURQPHQW�GHSDUWPHQW��7KH\�ZDQWHG�WR�PDNH�LW�DFFHVVLEOH�±�WRJHWKHU�ZLWK�WKHLU�PDSSLQJ�H[HUFLVHV�
DQG�RWKHU�UHVHDUFK�±�IRU�HYHU\�FLW\�RIILFHU�LQ�DQ�DWWUDFWLYH�PDQQHU��

7KH�WRRO�LV�HQWLUHO\�RZQHG�E\�WKH�FLW\�DQG�LV�IUHH�WR�XVH�IRU�HYHU\RQH��,W�ZDV�PHDQW�IRU�LQWHUQDO�XVH�LQ�
WKH�ILUVW�SODFH�EXW�WKH�FLW\�GHFLGHG�WR�PDNH�LW�DFFHVVLEOH�IRU�HYHU\ERG\��

Analysis for Sint Andries 
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Greenroof possible 

Areas with less then 4m2 
green / inhabitant 

Heatstress 

1312



 

 

 

USEFUL LINKS 
KWWSV���JURHQWRRO�DQWZHUSHQ�EH��

KWWS���FOLPDWH�DGDSW�HHD�HXURSD�HX�HX�DGDSWDWLRQ�SROLF\�FRYHQDQW�RI�PD\RUV�FLW\�SURILOH�DQWZH�� 
KWWS���ZZZ�FRYHQDQWRIPD\RUV�HX�DERXW�VLJQDWRULHVBHQ�KWPO"FLW\BLG �	VHDS 
 
CONTACT  
,ULV�JRPPHUV#VWDG�DQWZHUSHQ�EH 
*ULHW�ODPEUHFKWV#VWDG�DQWZHUSHQ�EH�

 

1313



*XR��<XWLQJ����������������������������������������������social network and                 ��WK�,62&$53�&RQJUHVV����� 
community garden � 

�
�

 
Space production: The interaction between social network and 

community garden  
�

<XWLQJ�*82��7RQJML�8QLYHUVLW\��&KLQD�
�
�
Abstract 
 
1RZDGD\V��PXFK�DWWHQWLRQ�KDV�EHHQ�SD\HG�WR�KHDOWK�VWDWXV�DQG�TXDOLW\�RI�OLIH�RYHU�WKH�ZRUOG��
KHDOWK�SUREOHP�LV� LQFUHDVLQJO\�VHULRXV��$V�DFWLYLW\�VSDFH��FRPPXQLW\�JDUGHQ�UHSUHVHQWV� WKH�
UROH� �GLUHFWO\� OLQN� LQGLYLGXDOV�� VRFLDO� FDSLWDO� DQG� EXLOW� HQYLURQPHQW��� ,W� KDV� EHHQ� XVHG� WR�
H[DPLQH�SHRSOH¶V�KDELWXDO� LQWHUDFWLRQV�ZLWK� WKHLU� HQYLURQPHQW��$�JURZLQJ�ERG\�RI� OLWHUDWXUH�
FRQFHSWXDOL]HV� XUEDQ� DJULFXOWXUH� DQG� FRPPXQLW\� JDUGHQV� DV� VSDFHV� RI� GHPRFUDWLF�
FLWL]HQVKLS� DQG� UDGLFDO� SROLWLFDO� SUDFWLFH�� 8UEDQ� FRPPXQLW\� JDUGHQV� DUH� ODXGHG� DV� RSHQ�
VSDFH�ZKLFK�UHVLGHQWV�FDQ�DOOHYLDWH�IRRG�LQVHFXULW\�DQG�FODLP�ULJKWV�WR�WKH�FLW\��,W�DOVR�VHHPV�
WR� SURYLGH� DQ� RSSRUWXQLW\� IRU� UHFRQFLOLDWLRQ� EHWZHHQ� WKH� XUEDQ� DQG� QRQXUEDQ� UHDOP� LQ� D�
GHQVHO\�EXLOW��XUEDQ�HQYLURQPHQW�DQG�WKH�SRVVLELOLW\�RI�LQWURGXFLQJ�QHZ�DSSURDFKHV�WR�SXEOLF�
SROLFLHV��XUEDQ�SODQQLQJ�LQFOXGHG���
�
7KLV� SDSHU� LQYHVWLJDWHG� WKH� DVVRFLDWLRQ� EHWZHHQ� WKH� QHLJKERUKRRG� VRFLRHFRQRPLF�
HQYLURQPHQW� DQG� SK\VLFDO� LQDFWLYLW\� DQG� H[SORUHG� WKH� FRQWULEXWLRQ� RI� QHLJKERUKRRG�
FKDUDFWHULVWLFV� WR� WKLV� DVVRFLDWLRQ��:H�SD\HG� FORVH� DWWHQWLRQ� RQ� WKH� FRPPXQLW\� JDUGHQV� LQ�
W\SLFDO� ROG�IDVKLRQHG�ZRUNHU� YLOODJH� FRPPXQLW\�� 7R� GHWHUPLQH� WKH� UROH� FRPPXQLW\� JDUGHQV�
SOD\�LQ�FRPPXQLW\�GHYHORSPHQW��RSHQ�VSDFH��DQG�FLYLF�DJULFXOWXUH��ZH�FRQGXFWHG�LQWHUYLHZV�
ZLWK� FRPPXQLW\� JDUGHQV� IURP� 6KDQJKDL�� <DQJSX� 'LVWULFW�� 7KLV� SDSHU� LQYHVWLJDWHV� XUEDQ�
FRPPXQLW\�JDUGHQV�DV�VSDFHV�RI�FLWL]HQVKLS� WKURXJK�D�FDVH�VWXG\�RI�$QVKDQ�)RUWK�YLOODJH��
ZKLFK�LV�DQ�DJHORQJ�EXLOW�FRPPXQLW\��7KH�UHVLGHQWV�WKHUH�DUH�ORQJ�OLYHG�DQG�RI�D�KLJK�DJLQJ�
OHYHO��7KH�3DUDTXDW�JDUGHQ� LQ� WKH� WKLUG� UHVLGHQWLDO�DUHD�RI�$QVKDQ�)RUWK�YLOODJH� LV�D� W\SLFDO�
SRVLWLYH� VSDFH� WR� SURPRWH� UHVLGHQWV
� LQWHUFRXUVH� WKURXJK� XUEDQ� DJULFXOWXUH�� 7KURXJK�
TXHVWLRQQDLUHV� DQG�*URXQGHG� 7KHRU\� LQWHUYLHZV�� WKH� SDSHU� LV� DQ� DWWHPSW� WR� DQVZHU� WKUHH�
TXHVWLRQV������7KH�UHODWLRQVKLS�EHWZHHQ�GHPRJUDSKLF�DWWULEXWH�FODVVLILFDWLRQ�DQG�SXEOLF�VSDFH�
XVDJH������+RZ�WR�GHYHORS�SRVLWLYH�VRFLDO�UHODWLRQV�DQG�FLWL]HQVKLS�DPRQJ�XUEDQ�UHVLGHQWV������
+RZ�VXLWDEOH�VKDSLQJ�RI�SXEOLF�VSDFH�DIIHFWV�WKH�DFWLYDWLRQ�DQG�LQWHJUDWLRQ�RI�ORFDO�UHVLGHQWV��
:H�WU\�WR�ILQG�RXW�WKH�LQWHUDFWLRQ�WKDW�XUEDQ�DJULFXOWXUH�EULQJV�WR�FLWL]HQV¶�SDUWLFLSDWLRQ�DQG�WKH�
UHVLGHQWV¶�OLIH�VW\OH�DV�SXEOLF�VSDFH��7KH�JDUGHQV�FDQ�DOVR�EH�YLHZHG�DV�XQLTXH��SDUWLFLSDWRU\�
ODQGVFDSHV�� WKDW�FRPELQH�DVSHFWV�RI�GLYHUVLW\�PRYHPHQWV��DV�ZHOO�DV�SURYLGH�D�FRQQHFWLRQ�
EHWZHHQ�LPPLJUDQWV�DQG�WKHLU�FXOWXUDO�KHULWDJH��
�
Keywords:�FRPPXQLW\�JDUGHQ��SXEOLF�VSDFH��KHDOWK��LGHQWLW\��
�
1. Introduction 
�
1RZDGD\V��WKH�SURFHVV�RI�XUEDQL]DWLRQ�FRQWLQXHV�WR�DGYDQFH�LQ�YDULRXV�FRXQWULHV��$FFRUGLQJ�
WR�GDWD�SURYLGHG�E\�WKH�8QLWHG�1DWLRQV�'HSDUWPHQW�RI�(FRQRPLF�DQG�6RFLDO�$IIDLUV������ELOOLRQ�
SHRSOH� DUH� QRZ� OLYLQJ� LQ� FLWLHV�� ZKLFK� LV� HTXLYDOHQW� WR� KDOI� RI� WKH� ZRUOG
V� SRSXODWLRQ�� ,W� LV�
SUHGLFWHG� WKDW� E\� ������ WKH� WRWDO� JOREDO� SRSXODWLRQ� ZLOO� UHDFK� ���� ELOOLRQ�� RI� ZKLFK� WKH� WRWDO�
SRSXODWLRQ�OLYLQJ�LQ�FLWLHV�ZLOO�UHDFK������ELOOLRQ��&KLQD
V�XUEDQ�SRSXODWLRQ�KDV�DOVR�LQFUHDVHG�
IURP��������PLOOLRQ�LQ������WR�������PLOOLRQ�LQ�����>�@��6XFK�UDSLG�XUEDQ�SRSXODWLRQ�JURZWK�ZLOO�
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LQHYLWDEO\�EULQJ�DERXW�PDQ\�XUEDQ�SUREOHPV�DQG�XUEDQ�GLVHDVHV��7KH�UROH�RI�QDWXUDO�HFRORJ\�
LQ�UHJXODWLQJ�SHRSOH
V�KHDOWK�LV�SDUWLFXODUO\�LPSRUWDQW�LQ�WRGD\
V�VRFLHW\��,Q�DGGLWLRQ��SHRSOH¶V�
OLIHVW\OHV�DQG�IRUP�RI�UHVLGHQFH�DUH�DOVR�FKDQJLQJ��+LJK�GHQVLW\�UHVLGHQWLDO�DUHDV�KDYH�ULVHQ��
7KH�PRELOLW\�RI�XUEDQ�SRSXODWLRQ�LV�LQFUHDVLQJ�JUHDWO\��7KH�VRFLDO�QHWZRUN�VWUXFWXUH�KDV�EHHQ�
VWURQJO\� LPSDFWHG�� DQG� WKH� QHLJKERUKRRG� UHODWLRQVKLS� LV� JUDGXDOO\� EHFRPLQJ� ZHDN�� $JLQJ�
WUHQG� LV� LQFUHDVLQJO\� VHULRXV�� 7KHUHIRUH�� DOO� FRXQWULHV� KDYH� QRWLFHG� WKH� LPSRUWDQFH� RI�
GHYHORSLQJ�FRPPXQLW\�JDUGHQV�LQ�FLWLHV�WR�LPSURYH�WKH�KHDOWK�RI�UHVLGHQWV�DQG�EXLOG�DQ�DFWLYH�
QHLJKERUKRRG�UHODWLRQVKLS���
�
7KH� WHUP� ³FRPPXQLW\�JDUGHQV´� ILUVW�DSSHDUHG�GXULQJ� WKH�)LUVW�:RUOG�:DU��6RPH�(XURSHDQ�
DQG�$PHULFDQ�ZDUULQJ�FRXQWULHV�WULJJHUHG�D�IRRG�FULVLV��IRUFLQJ�WKH�JRYHUQPHQW�WR�HQFRXUDJH�
WKH� SXEOLF� WR� FXOWLYDWH� WKH� HDUWK� WR� JURZ� IRRG�� DQG� EXLOG� FRPPXQLW\� JDUGHQV� WR� VROYH� WKH�
SUREOHP�RI�IRRG�DQG�FORWKLQJ�>�@��/DWHU��LQ�(XURSH�DQG�WKH�8QLWHG�6WDWHV��LW�GHYHORSHG�LQWR�WKH�
SXEOLF�JUHHQ�VSDFH�WKDW�ZDV�GLYLGHG�RU�OHDVHG�WR�UHVLGHQWV�IRU�SODQWLQJ�DFWLYLWLHV��,W�FRXOG�KHOS�
LPSURYH�WKH�XUEDQ�HQYLURQPHQW��FUHDWH�RSSRUWXQLWLHV�IRU�FRPPXQLFDWLRQ�DQG�HGXFDWLRQ��DQG�
SURPRWH� WKH� UHVLGHQWV
� SRVLWLYH� QHLJKERUKRRG� UHODWLRQV�� &RPSDUHG� ZLWK� RWKHU� IRUPV� RI�
DJULFXOWXUH�� WKH� FKDUDFWHULVWLFV� RI� FRPPXQLW\� JDUGHQV� DUH� VLJQLILFDQW�� ,W� UHOLHV� RQ� WKH�
EDFNJURXQG� RI� KLJK�VSHHG� GHYHORSPHQW� RI� XUEDQL]DWLRQ�� ,W� KDV� JRRG� DGDSWDELOLW\� LQ� KLJK�
GHQVLW\� FRPSRXQG� QHLJKERUKRRGV�� ,W� LV� XVXDOO\� GLVWULEXWHG� RU� UHQWHG� WR� WKH� FRPPXQLW\�
UHVLGHQWV�E\�WKH�JRYHUQPHQW�RU�UHODWHG�GHSDUWPHQWV��7KH�PDQDJHPHQW�V\VWHP�LV�ERWWRP�XS�
DQG�FRPPXQLW\�EDVHG��7KH�SDUWLFLSDQWV�DOZD\V�YDULRXV� LQ� OHYHO�RI� LQFRPH�DQG�DJH��PRVW�RI�
WKHP�DUH�ROG�SHRSOH�ZKR�KDYH�D�ODUJH�DPRXQW�RI�OHLVXUH�WLPH��
�
7KH�XUEDQ�FRPPXQLW\�JDUGHQ�WKDW�KDV�ULVHQ�LQ�&KLQD�LQ�UHFHQW�\HDUV� LV�D�UHYLYDO�RI�IDUPLQJ�
FXOWXUH��,W�DOVR�RULJLQDWHG�IURP�WKH�IRUP�RI�JUHHQ�VSDFH�LQ�(XURSHDQ�DQG�$PHULFDQ�FRXQWULHV��
,W�PHDQV�WKDW�LGOH�ODQG�LV�GLYLGHG�LQWR�VPDOO�SLHFHV�IRU�FKHDS�UHQW�RU�GLVWULEXWHG�WR�LQGLYLGXDOV�
DQG�IDPLOLHV�IRU�JDUGHQLQJ�RU�DJURQRP\�>�@��$V�WKH�UHSUHVHQWDWLYH�RI�&KLQD
V�KLJK�GHQVLW\�FLWLHV��
6KDQJKDL�KDV�DQ�DYHUDJH�GHQVLW\�RI��������SHRSOH�NP�� LQ� WKH�ROG�FLW\� �HQG�RI�������GDWD���
:LWK� WKH� UDSLG� H[SDQVLRQ� RI� FLWLHV� DQG� WKH� GHFOLQLQJ� RSHQ� VSDFH�� KRZ� WR� XVH� FRPPXQLW\�
JDUGHQV�WR�LPSURYH�WKH�TXDOLW\�RI�OLIH�RI�UHVLGHQWV�DQG�UHDOL]H�FLWLHV�VXVWDLQDEOH�GHYHORSPHQW�
KDV� EHFRPH� D� WRSLF� RI� LQFUHDVLQJ� FRQFHUQ�� 6LQFH� ������ ZLWK� WKH� JUDGXDO� DGYDQFHPHQW� RI�
XUEDQ� UHQHZDO� LQ�6KDQJKDL�� UHOHYDQW�RUJDQL]DWLRQV�KDYH�EHJXQ� WR�DSSHDU�GHGLFDWHG� WR� WKH�
FRQVWUXFWLRQ�RI�FRPPXQLW\�IDUPV��$W�SUHVHQW��WKHUH�DUH�QHDUO\����FRPPXQLW\�JDUGHQV�EXLOW�RU�
XQGHU�FRQVWUXFWLRQ�LQ�6KDQJKDL��ZKLFK�DUH�ORFDWHG�LQ�UHVLGHQWLDO�DUHDV��QHLJKERUKRRGV��SDUNV��
DQG�FDPSXVHV�LQ�<DQJSX�DQG�3XGRQJ�'LVWULFW��:LWK�SXEOLF�SDUWLFLSDWLRQ�DV�WKH�PDLQ�GULYLQJ�
IRUFH��WKH\�SURYLGH�QDWXUDO�VSDFH�LQ�D�GHQVH�XUEDQ�HQYLURQPHQW�DQG�SURPRWH�WKH�KHDOWK\�DQG�
VXVWDLQDEOH�GHYHORSPHQW�RI�WKH�FLW\��
�
�
2. Community Garden and Health 
�
,Q������� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ�GHILQHG�KHDOWK�DV� �� FRPSOHWH�SK\VLFDO��PHQWDO� DQG�
VRFLDO� ZHOO�EHLQJ�� QRW�PHUHO\� QHJDWLYHO\� DV� WKH� DEVHQFH� RI� GLVHDVH� RU� LQILUPLW\�� >�@�� $V� WKH�
ODUJHVW� QRQ�JRYHUQPHQWDO� RUJDQL]DWLRQ� LQ� WKH� 8QLWHG� 6WDWHV� DQG� &DQDGD� GHGLFDWHG� WR�
SURPRWLQJ� WKH� GHYHORSPHQW� RI� FRPPXQLW\� IDUPV� �� 7KH� $PHULFDQ� &RPPXQLW\� *DUGHQLQJ�
$VVRFLDWLRQ��RQFH�VXPPDUL]HG�WKH�EHQHILWV�RI�FRPPXQLW\�IDUPV�DV�� ,PSURYLQJ�WKH�TXDOLW\�RI�
OLIH�RI�SDUWLFLSDQWV��SURPRWLQJ� WKH�KDUPRQLRXV�GHYHORSPHQW�RI� WKH�FRPPXQLW\��DQG�FUHDWLQJ�
*RRG� FRPPXQLW\� DWPRVSKHUH�� HQFRXUDJLQJ� VHOI�VXIILFLHQF\�� EHDXWLI\LQJ� WKH� QHLJKERUKRRG��
SURGXFLQJ�QXWULWLRXV�IRRG��UHGXFLQJ�IDPLO\�IRRG�H[SHQVHV��VDYLQJ�UHVRXUFHV��SURYLGLQJ�OHLVXUH��
H[HUFLVH��UHVW�DQG�UHFUHDWLRQ�VLWHV��DQG�HGXFDWLRQDO�SODWIRUPV�WR�UHGXFH�FULPH��SURWHFW�JUHHQ�
VSDFH��DQG�FUHDWH� MREV�2SSRUWXQLW\�DQG�SURPRWLRQ�RI�HFRQRPLF�GHYHORSPHQW�� UHGXFLQJ�FDU�
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H[KDXVW� IURP� VWUHHWV� DQG� SDUNLQJ� ORWV>�@�� 7KLV� UHIOHFWV� WKH� UROH� RI� FRPPXQLW\� JDUGHQV� LQ�
SURPRWLQJ�SHUVRQDO�KHDOWK��FRPPXQLW\�EHORQJLQJ��DQG�HYHQ�VRFLDO�GHYHORSPHQW��
�
2.1 Improve Physical Health Level 
7RGD\�� LQ�PDQ\�FLWLHV� LQ�/DWLQ�$PHULFD��SHRSOH�DUH�VWUXJJOLQJ� WR�VXUYLYH�RQ�WKH�VXEVLVWHQFH�
OHYHO��'HYHORSLQJ�FRPPXQLW\�DJULFXOWXUH�FDQ�LPSURYH�SHRSOH¶V�GLHW�DQG�LPSURYH�WKHLU�SK\VLFDO�
ILWQHVV��)RU�H[DPSOH��LQ�&RORPELD
V�SRRUHVW�GLVWULFW�RI�%RJRWi�LQ�������&RORPELD�HQFRXUDJHG�
WKH�FXOWLYDWLRQ�RI�KRPH�JURZQ�NLWFKHQ�JDUGHQV��ZKLFK�ZDV�DOVR�DQ� LPSRUWDQW�SUDFWLFH� LQ�WKH�
PXQLFLSDO�SURMHFW�RI�³%RJRWD�VLQ�KDPEUH´�>�@��(YHQ�LQ�VRPH�(XURSHDQ�FRXQWULHV�DQG�FRXQWULHV�
WKDW�GR�QRW�FXUUHQWO\�KDYH�DQ�HFRQRPLF�FULVLV�� LW� LV�HTXDOO\� LPSRUWDQW� WR�GHYHORS�FRPPXQLW\�
IDUPV��6WXGLHV�KDYH�VKRZQ�WKDW�SRRU�GLHW�DQG�OLYLQJ�KDELWV�KDYH�D�ODUJH�QXPEHU�RI�QHJDWLYH�
HIIHFWV�RQ� WKH�KHDOWK�RI�XUEDQ� UHVLGHQWV��'DWD� VKRZ� WKDW�����RI�(XURSHDQ�XUEDQ�3HRSOH
V�
GLVHDVH� DQG� SUHPDWXUH� LV� QRW� RQO\� D� EDFWHULDO� LQIHFWLRQ� RU� JHQHWLF� SUREOHPV�� EXW� EHFDXVH�
SHRSOH�ODFN�RI�D��ORZ�YLFWLPL]DWLRQ�PRGH�RI�OLIH�� >�@��,Q�VKRUW��FRPPXQLW\�JDUGHQV�FDQ�SURYLGH�
SHRSOH�ZLWK� KHDOWK\� IRRG� DQG� OLIHVW\OH�� +HDOWK\� OLYLQJ� KDELWV� VXFK� DV� FKDQJLQJ� WKH� KDELW� RI�
VHGHQWDU\� DQG� PDLQWDLQLQJ� PRGHUDWH� HDWLQJ� FDQ� UHGXFH� WKH� SUREDELOLW\� RI� VXIIHULQJ� IURP�
FDUGLRYDVFXODU�GLVHDVHV�DQG�FDQFHUV�>�@��
�
2.2 Promote Identity and Integration 
7KH�1RUWK�$PHULFDQ�&RPPXQLW\�RI�)DUPHUV�$VVRFLDWLRQ�SURSRVHG�LQ������WKDW�³D�FRPPXQLW\�
JDUGHQ� LV�D�SODFH�ZKHUH� LQGLYLGXDOV�DQG�QHLJKERUV¶�FKLOGUHQ��EXVLQHVVPHQ��KRPHOHVV� IRONV��
DQG�DUWLVWV�ZRUN�WRJHWKHU�VLGH�E\�VLGH��7KH\�VKDUH�VWRULHV�DQG�VKRYHOV�� ODXJKWHU�DQG�ZDWHU��
7KH\�VORZO\�EXLOG�UHODWLRQVKLSV��WUDQVFHQG�JDUGHQV��DQG�LQWHJUDWH�LQWR�ODUJHU�FRPPXQLWLHV�>�@´�
<XDQ�3LQJSLQJ�UHYLHZHG�D�UHVHDUFK�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�FRPPXQLW\�JDUGHQV�DQG�
WKH� LQWHUSHUVRQDO� LQWHUDFWLRQV�IURP�WKUHH�DVSHFWV��FRPPXQLFDWLRQ�EHWZHHQ�IDPLO\�PHPEHUV��
GLIIHUHQW�IDPLOLHV��DQG�LQVLGH�DQG�RXWVLGH�WKH�JDUGHQV��$V�DQ�LPSRUWDQW�FRPPXQLFDWLYH�VSDFH��
FRPPXQLW\�JDUGHQ�EHFRPH�DQ�LPSRUWDQW�OLQN�EHWZHHQ�IDPLO\�PHPEHUV��FRPPXQLW\�UHVLGHQWV�
DQG� FRPPXQLW\� DGPLQLVWUDWRUV�� >��@>��@�� 7KHVH� VWXGLHV� DQG� SUDFWLFDO� FDVHV� KDYH� SURYHG� WKDW�
FRPPXQLW\� IDUPV� FDQ� SRRO� D� JURXS� RI� UHVLGHQWV� WRJHWKHU� ZLWK� FRPPRQ� LQWHUHVWV� DQG�
VWUHQJWKHQ�WKHLU�VRFLDO�QHWZRUN�WR�LQFUHDVH�WKH�VHQVH�RI�EHORQJLQJ�DQG�LGHQWLW\��7KLV�NLQG�RI�
HPRWLRQDO�FRQVROLGDWLRQ�FDQ�SURPRWH�FRPPXQLW\� LGHQWLW\�DQG�FRPPXQLW\�VSLULW��HYHQ�H[WHQG�
WKH�LPSDFW�WR�RWKHU�FRPPXQLWLHV�DQG�LPSURYH�WKH�KDUPRQ\�RI�WKH�HQWLUH�VRFLHW\��
�
3. Introduction of Baicao Garden 
�
3.1 Construction Background 
%DLFDR� *DUGHQ� LV� ORFDWHG� LQ� WKH� WKLUG� UHVLGHQWLDO� DUHD� RI� $QVKDQ� IRUWK� YLOODJH�� 7KH� WKLUG�
UHVLGHQWLDO� DUHD�RI�$QVKDQ� IRUWK� YLOODJH�ZDV�EXLOW� LQ� WKH�����V�� ,W� LV� D� W\SLFDO� ROG�IDVKLRQHG�
ZRUNHU�YLOODJH�� ,Q� WKH�����V�� LW�EHFDPH�D�PRGHO� RI� WKH�ROG�KRXVLQJ�FRPSUHKHQVLYH� UHIRUP��
7KH� FRQFHSW� RI� ORZ� FDUERQ� DQG� HQYLURQPHQWDO� SURWHFWLRQ� KDV� EHHQ� DFFRPSDQLHG� E\� WKH�
FRQVWUXFWLRQ�RI�WKH�FRPPXQLW\��'XULQJ�WKH�³��WK�)LYH�<HDU�3ODQ´�SHULRG��WKH�FRPPXQLW\�ZDV�
LQFOXGHG�LQ�WKH�HQHUJ\�VDYLQJ�HPLVVLRQ�UHGXFWLRQ�PRGHO�FRPPXQLW\��,Q�RUGHU�WR�GHPRQVWUDWH�
WKH� QHZ� IHDWXUHV� RI� HQHUJ\�VDYLQJ� DQG� HQYLURQPHQWDO� SURWHFWLRQ� LQ� 6KDQJKDL� WKURXJK� WKH�
6KDQJKDL�:RUOG�([SR��D�QXPEHU�RI�DFKLHYHPHQWV�KDYH�EHHQ�IRUPHG�LQ�WKH�FRPPXQLW\��VXFK�
DV� VSUD\� FRROLQJ� V\VWHP�� UDLQZDWHU� FROOHFWLQJ� JUHHQLQJ� DQG�ZDWHULQJ� V\VWHP�� VRODU� HQHUJ\�
XWLOL]DWLRQ� V\VWHP�� LQVXODWLRQ� UHQRYDWLRQ� RI� UHVLGHQWLDO� RXWHU� ZDOOV�� DQG� FRQVWUXFWLRQ� RI�
HQYLURQPHQWDO� PRQLWRULQJ� SODWIRUP�� 7KHVH� DFKLHYHPHQWV� KDYH� HQDEOHG� WKH� FRPPXQLW\� WR�
DFKLHYH�LQLWLDO�VXFFHVVHV�LQ�EXLOGLQJ�HQHUJ\�VDYLQJ�UHQRYDWLRQ��QHZ�HQHUJ\�XVH��DQG�HQHUJ\�
VDYLQJ�PDQDJHPHQW��DQG�KDYH�WDNHQ�WKH�OHDG�RYHU�RWKHU�ZRUNHUV
�QHZ�YLOODJHV��,Q�������WKH�
WKLUG�UHVLGHQWLDO�DUHD�RI�$QVKDQ�)RXUWK�9LOODJH�ZDV�LQFOXGHG�LQ�WKH�³��WK�)LYH�<HDU�3ODQ´�ORZ�
FDUERQ�SLORW�FRPPXQLW\�LQ�6KDQJKDL��7KH�'HSDUWPHQW�RI�/DQGVFDSH�6WXGLHV�LQ�&ROOHJHV�DQG�
6LSLQJ� 6WUHHW� 0DQDJHPHQW� MRLQWO\� FROODERUDWHG� LQ� EXLOGLQJ� ODQGVFDSH� LPSURYHPHQW� LQ� WKLV�
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FRPPXQLW\�� 7KH� VXUURXQGLQJ� FROOHJH� ODQGVFDSH�GHVLJQ� WHDP� OHG� WKH� FRPPXQLW\� UHVLGHQWV��
YROXQWHHUV��DQG�WKH�³)DQJ�/LQ�)ORZHU�&OXE´�GHVLJQHG�DQG�EXLOW�WKLV�%DLFDR�JDUGHQ��
�
3.2 Design Process 
%DLFDR� *DUGHQ� FRYHUV� DQ� DUHD� RI� DERXW� ���� VTXDUH� PHWHUV�� DQG� WKH� GHVLJQHUV� PDLQO\�
FRQVLGHUV�WKH�IROORZLQJ�DVSHFWV��)LUVW��WKH�SHU�FDSLWD�SXEOLF�JUHHQ�DUHD�RI� WKH�GLVWULFW� LV�RQO\�
����� VTXDUH� PHWHUV�� WKH� FHQWUDO� VTXDUH� KDV� SRRU� PDLQWHQDQFH� DQG� ODFNV� RSHQ� VSDFH� IRU�
DFWLYLWLHV��7KH�VHFRQG�LV�WKDW�WKH�FRPPXQLW\�KDV�D�KLJK�OHYHO�RI�DJLQJ��ZLWK�D�WRWDO�SRSXODWLRQ�
RI�DERXW��������RI�ZKLFK�ROG�SHRSOH�RYHU�WKH�DJH�RI����DFFRXQW�IRU��������$OWKRXJK�WKHUH�DUH�
D� ODUJH�QXPEHU�RI� WHQDQWV�� WKH� WHQDQWV�JHQHUDOO\� OLYH� ORQJHU�� WKH�VHQVH�RI�EHORQJLQJ� WR� WKH�
FRPPXQLW\� LV� KLJK�� DQG� WKH� UHODWLRQVKLS� EHWZHHQ� QHLJKERUV� LV� KDUPRQLRXV�� 7KLUG�� WKH�
PDQDJHPHQW� HIIHFW� RI� WKH� FRPPXQLW\� UHVLGHQWV
� FRPPLWWHH� LV� UHODWLYHO\� JRRG�� 0DQ\�
KRUWLFXOWXUDO� HQWKXVLDVWV� LQ� WKH� FRPPXQLW\� DUH� XQLWHG� WR� IRUP� D� KRUWLFXOWXUDO� DXWRQRP\�
RUJDQL]DWLRQ�±� WKH�³)DQJ�/LQ�)ORZHU�&OXE´�>��@��7KH�DVVRFLDWLRQ�ZDV�HVWDEOLVKHG�LQ������DQG�
FRQVLVWV�RI�D�JURXS�RI�KREE\LVW�UHVLGHQWV��&XUUHQWO\�� WKHUH�DUH�DERXW����PHPEHUV�� LQFOXGLQJ�
PDQDJHPHQW� SHUVRQQHO�� RI� ZKRP� DERXW� ��� DUH� DFWLYH�� 7KH� %DLFDR�*DUGHQ� LV� LQWHQGHG� WR�
FUHDWH� D� VSDFH� ZKHUH� UHVLGHQWV� FDQ� SURSRVH� LGHDV�� SDUWLFLSDWH� LQ� GHVLJQ�� DQG� SURYLGH�
UHVLGHQWV�ZLWK�D�KRUWLFXOWXUDO�FRPPXQLFDWLRQ�SODWIRUP��%HIRUH�GHVLJQLQJ�WKH�JDUGHQ��WKH�WHDP�
RI�GHVLJQHUV�ODXQFKHG�D�³OLWWOH�ODQGVFDSH�GHVLJQHU´�HYHQW�WR�DOORZ�FKLOGUHQ�WR�FUHDWH�DQ�LGHDO�
JDUGHQ�DQG�OHW� WKHP�KDYH�D�VHQVH�RI�H[SHFWDWLRQ�DQG�D�VHQVH�RI�EHORQJLQJ�WR�WKH�VRRQ�WR�
EH�IDFHG�VPDOO�JDUGHQ��7KH�GHVLJQ�WHDP�SRVLWLRQHG�WKH�JDUGHQ�IXQFWLRQ�WR�VDWLVI\�UHVLGHQWV
�
OHLVXUH�DFWLYLWLHV��SDUHQW�FKLOG�LQWHUDFWLRQ�DQG�QDWXUH�HGXFDWLRQ��5HVLGHQWV¶�VXJJHVWLRQV�KDYH�
EHHQ� FRQWLQXRXVO\� VRXJKW� VXFK� DV� WKH� XVH� RI� ZRRG� ERDUGV� FDQ� FDXVH� QRLVH� DQG� GLVWXUE�
UHVLGHQWV¶� UHVW�� 8QGHU� WKH� JXLGDQFH� RI� SURIHVVLRQDO�� QHDUO\� ������ FRPPXQLW\� UHVLGHQWV�
SDUWLFLSDWHG�WR�EXLOG�WKH�JDUGHQ�E\�WKHLU�RZQ�KDQGV��IURP�GUDZLQJ�RQ�WKH�IHQFHV�WR�FROOHFWLQJ�
UDLQZDWHU�� IURP� FRPSRVWLQJ� NLWFKHQ� ZDVWH� WR� ³GULIWLQJ´� SODQWV�� ,Q� WKDW� VXPPHU�� XQGHU� WKH�
FROOHFWLYH� ZLVGRP� RI� HYHU\RQH�� WKH� EDUH� JUHHQ� EHOW� ILQDOO\� EHFDPH� WKH� FUHDWLYH� %DLFDR�
*DUGHQ��$OWKRXJK�WKHVH�MREV�FDQ�EH�FRPSOHWHG�LQ�D�ZHHN�RU�VR�LI�LW�ZDV�GRQH�E\�SURIHVVLRQDO�
FRQVWUXFWLRQ� WHDPV�� UHVLGHQWV� DOO� VD\� WKDW� SHUVRQDO� LQYROYHPHQW� LV� IDU� PRUH� YDOXDEOH� WKDQ�
DQ\WKLQJ� HOVH�� ,Q� VKRUW�� WKH� MRLQW� FRQVWUXFWLRQ� RI� UHVLGHQWV� DQG� SURIHVVLRQDO� WHDPV� KDV�
SURYLGHG�QHZ�LGHDV�IRU�WKH�FRQVWUXFWLRQ�RI�RWKHU�FRPPXQLW\�JDUGHQV��
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Figure 1: An aerial view of Baicao Garden 

Source: Liu Yuelai, Yin Kejun, Wei Yi, et al(2017). Community Garden Practice in High-density Central 
Cities ²A Case Study of KIC Garden and Herb Garden in Shangha [J]. Landscape Architecture, 16-
22 . 
 

3.3 Activation and Operation 
7KH� )ORZHU� &OXE� SOD\HG� D� NH\� UROH� LQ� WKH�
FRQVWUXFWLRQ�RI�%DLFDR�*DUGHQ��7KH�SUHVLGHQW�
VRUWHG�RXW�WKH�QDPH�OLVW�RI�WKH�FOXE�PHPEHUV��
FRXQWHG� WKH� LGOH� WLPH� RI� HDFK� SHUVRQ��
FRPELQHG� WKHLU� UHVSHFWLYH�FKDUDFWHULVWLFV�DQG�
WKH� PDMRU� DELOLWLHV� WR� PDNH� D� FRQVWUXFWLRQ�
VFKHGXOH��7KH�WDEOH�LQFOXGHV�D�ZDWHULQJ�JURXS��
D� IHUWLOL]LQJ� JURXS� DQG� D� JDUEDJH� SLFNLQJ� XS�
JURXS�� HWF�� >��@�� $W� WKH� VDPH� WLPH�� WKH�
FRPPXQLW\�KDV�DOVR�IRUPHG�D��OLWWOH�YROXQWHHU��
WHDP� VR� WKDW� FKLOGUHQ� FDQ� SDUWLFLSDWH� LQ� WKH�
FRQVWUXFWLRQ�RI� WKH�JDUGHQ�DQG�FXOWLYDWH� WKHLU�
VHQVH� RI� UHVSRQVLELOLW\�� ,Q� ������ DFWLYLWLHV�
DERXW�³�7KH����6RODU�7HUPV´�ZHUH�FDUULHG�RXW��
SDUWLFLSDQWV� WRRN� QDWXUDO� REVHUYDWLRQV� DQG�
QRWHV� HYHU\� WZR� ZHHNV�� %DLFDR� *DUGHQ� LV��
DOVR� XVHG� DV� WKH� VFKRRO� QDWXUDO� HGXFDWLRQ�
EDVH� RI� 'DKXVKDQ� 5RDG� 3ULPDU\� 6FKRRO��
%HVLGHV�� LW� UHDOL]HG� WKH� VKDULQJ� RI� DFWLYLW\�
UHVRXUFHV� ZLWK� 1RQJIDQJ� *DUGHQ� LQ� )XVKXQ�
5RDG�� ZKLFK� EURXJKW� FORVHU� LQWHUDFWLRQ�
EHWZHHQ� QHLJKERUV>��@�� 7KHVH� DFWLYLWLHV� KDYH�
DOO� VWUHQJWKHQHG� WKH� EXLOGLQJ� RI� FRPPXQLW\�
FRKHVLRQ��$V�DQ�RUJDQLF�SXEOLF�VSDFH��%DLFDR�

Figure 2: Spatial distribution of community 
activities in Baicao Garden 

Source: Liu Yuelai, Yin Kejun, Wei Yi, et 
al(2017). Community Garden Practice in High-
density Central Cities ²A Case Study of KIC 
Garden and Herb Garden in Shangha [J]. 
Landscape Architecture, 16-22�
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*DUGHQ� LV� D� JRRG� SODFH� WR� EULQJ� SHRSOH� ZLWK� FRPPRQ� LQWHUHVWV� WRJHWKHU� DQG� OHW� WKHP�
LQIOXHQFH� RWKHU� UHVLGHQWV� VR� WKDW� WKH� FRPPXQLW\¶V� VHOI�JRYHUQDQFH� DELOLW\� ZLOO� EHFRPH�
VWURQJHU�DQG�VWURQJHU�� ,W� LV� D�JRRG�ZD\� WR� FKDQJH� UHVLGHQWV� IURP�FRQVXPHUV� WR�SURGXFHUV�
DQG�VWUHQJWKHQ�WKHLU�VHQVH�RI�EHORQJLQJ�DQG�LGHQWLW\��
�
4. Health Promotion of Baicao Garden on The Flower club Members  
�
4.1 Basic Information 
�����$FWLYLWLHV��
$OWKRXJK�WKHUH�DUH�QHDUO\����PHPEHUV� in WKH� µ)DQJ�Lin�)ORZHU�&OXE¶��ZKLFK� LQFOXGHV�PDQ\�
PDQDJHPHQW� SHUVRQQHO�� 7KHUH� DUH� RQO\� ��� SHRSOH� DFWXDOO\� SDUWLFLSDWH� LQ� WKH� DFWLYLWLHV�
IUHTXHQWO\��DQG�WKHLU�EDVLF�DJH�LV�DERYH����\HDUV�ROG��7KH�SHUVRQ�LQ�FKDUJH�ZLOO�DVN�WKH�IUHH�
WLPH� RI� HDFK�PHPEHU� WR� DUUDQJH� WKH�ZRUNVKHHWV�� (YHU\� GD\�� WZR� SHRSOH�ZLOO�PDLQWDLQ� WKH�
%DLFDR� *DUGHQ�� 'LIIHUHQW� JURXSV� ZLOO� EH� UHVSRQVLEOH� IRU� GLIIHUHQW� WDVNV�� VXFK� DV� ZDWHULQJ��
IHUWLOL]LQJ��FROOHFWLQJ�JDUEDJH��HWF��7KH�FOXE
V�FRUH�PHPEHUV�KDYH�D�UHJXODU�PHHWLQJ�RQFH�D�
ZHHN��'XULQJ�VHYHUDO� ILHOG�VWXGLHV�DQG� LQWHUYLHZV�� WKH�DXWKRU� IRXQG� WKDW� WKH�PHHWLQJV�ZHUH�
PDLQO\� KHOG� LQ� WZR� SODFHV�� 7KH� LQGRRU� DFWLYLWLHV� ZHUH� VHOHFWHG� LQ� WKH� DFWLYLW\� URRP� IRU� WKH�
HOGHUO\� LQ� WKH� FRPPXQLW\�� (YHU\RQH� VDW� WRJHWKHU� WR� GLVFXVV� DQG� H[FKDQJH� WKH� IORZHU�
FXOWLYDWLRQ�WHFKQLTXHV�DQG�DSSUHFLDWH�WKH�QHZO\�FXOWLYDWHG�)ORZHUV��7KH\�DOVR�GLVFXVVHG�WKH�
GLIILFXOWLHV�PHW�ZKHQ�PDLQWDLQLQJ�WKH�%DLFDR�*DUGHQ�DQG�WU\�WR�ILQG�WKH�VROXWLRQV��6RPHWLPHV�
WKH\� ZRXOG� LQWURGXFH� QHZ� IORZHU� IULHQGV� WR� HDFK� RWKHU� DQG� VR� RQ�� ,Q� WKH� UHFHQW� UHJXODU�
PHHWLQJ�� WKH� PHPEHUV� GLVFXVVHG� WKH� VROXWLRQ� WR� WKH� WKHIW� RI� WZR� SURPLVLQJ� URVHV�� 7KH\�
SURSRVHG�PHDVXUHV�VXFK�DV�RUJDQL]LQJ�IORZHU�GHOLYHU\�DFWLYLWLHV�DQG�LQVWDOOLQJ�PRQLWRULQJ��,Q�
VRPH� UHJXODU� PHHWLQJ�� WKH\� ZRXOG� KROG� RXWGRRU� DFWLYLWLHV� LQ� WKH� %DLFDR� *DUGHQ�� VXFK� DV�
EXLOGLQJ�VKHOYHV�IRU�YHJHWDEOHV��ZDWHULQJ�DQG�IHUWLOL]LQJ��6SHFLDO�DFWLYLWLHV�VXFK�DV�WKH�ODQWHUQ�
ULGGOHV�RI�WKH�0LG�$XWXPQ�)HVWLYDO�DUH�KHOG�GXULQJ�WKH�IHVWLYDO��7KH�GHVLJQ�WHDP�ZLOO�DOZD\V�
IROORZ� WKLV� SURMHFW�� 7KH\� ZRXOG� PDNH� DQ� RQ�WKH�VSRW� LQYHVWLJDWLRQ� IURP� WLPH� WR� WLPH� WR�
XQGHUVWDQG�WKH�GLIILFXOWLHV�HQFRXQWHUHG�E\�UHVLGHQWV�DQG�ZRXOG�WU\�WKHLU�EHVW�WR�KHOS�VROYH�LW��
,W� FDQ� EH� VHHQ� WKDW� WKH� GHVLJQ� WHDP� DQG� WKH� UHVLGHQWV� WKHPVHOYHV� KDYH� D� YHU\� SRVLWLYH�
DWWLWXGH�WRZDUGV�%DLFDR�*DUGHQ�VR�WKDW�LW�FDQ�EHWWHU�EHFRPH�D�SRVLWLYH�VSDFH�IRU�UHVLGHQWV�WR�
FRPPXQLFDWH��
�

 

3 4 
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Figure 3-5: Daily activities of the Flower Club members in the Baicao Garden 

Figure 6: University team came to visit Baicao Garden 

�

������ �
Figure 7-8: The regular meeting in the elderly activity room 

Source: photographed by author 

�
������4XHVWLRQQDLUH�5HVXOWV�
:H�KDG�WKH�SULYLOHJH�RI�FRQGXFWLQJ�D�TXHVWLRQQDLUH�VXUYH\�RI���PHPEHUV�RI�WKH�)ORZHU�&OXE�
DQG�IRXQG�WKDW�WKH�PHPEHUV�ZKR�OLYHG�LQ�WKH�FRPPXQLW\�IRU�WKH�VKRUWHVW�SHULRG�RI�WLPH�OLYHG�
KHUH� IRU� ��� \HDUV��7KH� ORQJHVW� LV� XS� WR� ��� \HDUV��$OO� RI� WKHP�DUH� EDVLFDOO\� ORFDO� SHRSOH� LQ�
6KDQJKDL�� 7KH� DYHUDJH� DJH� LV� RYHU� ���� 7KH\� KDYH� D� KLJK� VHQVH� RI� EHORQJLQJ� WR� WKH�
FRPPXQLW\�DQG�KDYH�FHUWDLQ�UHTXLUHPHQWV�IRU�WKHLU�RZQ�OLYLQJ�FRQGLWLRQV��)RU�H[DPSOH��PRVW�
RI� WKHP� OLYH� LQ� PXOWL�VWRUH\� EXLOGLQJV� DQG� WKH\� DOO� ZDQW� WR� ,QVWDOO� HOHYDWRUV� LQ� WKHLU� XQLW�
EXLOGLQJV��0RUH�WKDQ�KDOI�RI�WKH�HOGHUO\�GR�QRW�OLYH�ZLWK�WKHLU�FKLOGUHQ�DQG�GR�QRW�QHHG�WR�WDNH�
FDUH� RI� WKHLU� JUDQGFKLOGUHQ�� 7KHUHIRUH�� WKH\� KDYH� VXIILFLHQW� SHUVRQDO� WLPH� DQG� DUH� LQ� FORVH�
FRQWDFW�ZLWK�RWKHU� UHVLGHQWV�DQG�PDQDJHUV� LQ� WKH� FRPPXQLW\��0RVW� RI� WKH�PHPEHUV�RI� WKH�
)ORZHU� &OXE� KDYH� VPDUW� SKRQHV� DQG� FDQ� XVH� WKH� ,QWHUQHW�� 7KH\� ORYH� WR� SDUWLFLSDWH� LQ�
FRPPXQLW\� DFWLYLWLHV� DQG�DUH� IXOO\� FDSDEOH� RI� OLYLQJ� LQGHSHQGHQWO\��2QO\� WKUHH� SHRSOH� RIWHQ�
QHHG� WR�JR�RXW� WR�VHH�D�GRFWRU��0RVW�PHPEHUV�JR�RXW� WR� WDNH� WKH�FRPPXQLW\�DFWLYLWLHV�����
WLPHV� D� GD\�� PRUH� WKDQ� KDOI� RI� WKHP� JR� WR� WKH� RXWVLGH� RI� WKH� FRPPXQLW\� HYHU\� GD\�� DQG�

�� ��

�� ��
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FRPSDUHG� WR� RWKHU� SXEOLF� VSDFH�� WKH� JUHHQ� DQG� WKH� HOGHUO\� DFWLYLW\� FHQWHU� EHFRPH� WKHLU�
IDYRULWH�SODFHV�IRU�YDULRXV�DFWLYLWLHV��7KHVH�HOGHUO\�SHRSOH�KDYH�D�KLJK�OHYHO�RI�HQWKXVLDVP�IRU�
OLIH��6L[�RI�WKHP�KDYH�WUDYHO�SODQV�HYHU\�\HDU��DQG�WZR�RI�WKHP�HYHQ�WUDYHO�DEURDG��,Q�WHUPV�RI�
WKHLU�VHOI�SHUFHLYHG�KHDOWK��H[FHSW�IRU�RQH�SHUVRQ�ZKR�EHOLHYHV�WKDW�KH�LV�SDUWLFXODUO\�KHDOWK\�
DQG�RQH�SHUVRQ�ZKR�EHOLHYHV�WKDW�KH�LV�XQKHDOWK\��PRVW�PHPEHUV�WKLQN�WKDW�WKHLU�RZQ�KHDOWK�
LV�EDVLFDOO\�KHDOWK\��$OO�PHPEHUV�ZLOO� IRFXV�RQ�D�KHDOWK\�GLHW��DQG�PRVW�ZLOO�SD\�DWWHQWLRQ�WR�
H[HUFLVH� DQG� UHJXODU� LQVSHFWLRQV�� ,Q� WKH� VXUYH\� RI� SHUVRQDO� OLIH� VDWLVIDFWLRQ�� VL[� PHPEHUV�
ZHUH�EDVLFDOO\�VDWLVILHG�ZLWK�WKHLU�OLYHV��RQH�ZDV�VDWLVILHG��DQG�WZR�ZHUH�YHU\�VDWLVILHG��,W�FDQ�
EH�VHHQ�WKDW�WKH�RYHUDOO�OLIH�KDSSLQHVV�LV�YHU\�KLJK��
�
������+HDOWK�6WDWXV�0HDVXUHPHQW��
,Q�RUGHU� WR�EHWWHU�VWXG\� WKH�KHDOWK�VWDWXV�RI� WKH�PHPEHUV�� LQ�DGGLWLRQ� WR� WKH� LQWHUYLHZV��ZH�
DOVR� FRQGXFWHG� PHDVXUHPHQWV� RI� VRPH� KHDOWK� LQGLFDWRUV�� LQFOXGLQJ� KHLJKW�� ZHLJKW�� EORRG�
JOXFRVH��EORRG�SUHVVXUH��DQG�KHDUW�UDWH�IRU�WKHVH���PHPEHUV��,W�FDQ�EH�VHHQ�IURP�WKH�WDEOH�
EHORZ��WKH�GDWD�DUH�VLPLODU�ZLWK�WKH�UHVXOWV�ZH�JHW�IRUP�WKH�TXHVWLRQQDLUH�VXUYH\��0RVW�RI�WKH�
HOGHUO\� SHRSOH� VKRZHG� D� JRRG� KHDOWK\� VWDWXV� LQ� WKHVH� LQGLFDWRUV�� 6HYHUDO� PHPEHUV�
PHQWLRQHG� LQ� WKH� LQWHUYLHZ� WKDW� WKH\� ZHUH� ZRUULHG� DERXW� WKHLU� RZQ� KLJK� EORRG� SUHVVXUH�
SUREOHPV��%XW� LQ�IDFW��WKHUH� LV�RQO\�RQH�ZKR�KDV�KLJK�EORRG�SUHVVXUH�DQG�RQH�ZKR�KDV�ORZ�
EORRG�SUHVVXUH��7KH�JRRG�KHDOWK\�VWDWXV�PD\�EH�UHODWHG�WR�WKHLU�UHJXODU�LQVSHFWLRQ�DQG�DFWLYH�
SDUWLFLSDWLRQ�LQ�SK\VLFDO�H[HUFLVH��VXFK�DV�WDNH�DFWLYLWLHV�LQ�%DLFDR�*DUGHQ��,Q�WHUPV�RI�EORRG�
VXJDU��RQH�RI�WKHP�KDYH�D�VOLJKW�LPSDLUHG�JOXFRVH�WROHUDQFH��WZR�RI�WKHP�IDVWLQJ�EORRG�VXJDU�
ZHUH� VOLJKWO\� LPSDLUHG� DQG� QR� GLDEHWLF� SDWLHQWV� DSSHDUHG�� )URP� WKH� GDWD�� PRVW� PHPEHUV�
REWDLQ�JRRG�KHDOWK�VWDWXV��ZKLFK�LV�FORVHO\�UHODWHG�WR�WKHLU�OLIHVW\OH��
�

Form 1: Health indicators of partial members 
NN Birth Blood 

sugar 

(fasting) 

Blood 

sugar 

Weight High High 

pressure 

Low 

pressure 

Heart 

rate 

Hyper-

tension 

Hypo-

tension 

Impaired 

glucose 

tolerance 

Impaired 

fasting 

glucose 

Diabetes 

F01 1953.05 ü 7.6 ü ü 122 62 78 0 0 0 0 0 

M01 1951.08 ü 5.5 ü ü 132 72 65 0 0 0 0 0 

F02 1955.11 6.8 7.4 ü ü 137 74 95 0 0 0 0 0 

F03 1947.11 ü 5.0 53.5 ü 127 87 59 0 0 0 0 0 

F04 1949.10 5.6 7.4 61.3 ü 149 88 79 1 0 0 1 0 

F05 1949.10 ü 9.8 70.2 ü 125 66 80 0 0 1 0 0 

F06 1954.09 ü 6.3 60.8 ü 127 81 66 0 0 0 0 0 

F07 1954.07 5.7 6.5 ü ü 107 54 73 0 1 0 1 0 

M02 1955.09 ü 6.4 53 ü 118 74 78 0 0 0 0 0 

Source: health status measurement of the Flower Club members 

�
4.2 Influencing Factors 
������5HVHDUFK�0HWKRG�
7KH� *URXQGHG� 7KHRU\� ZDV� SURSRVHG� E\� *OD]HU� LQ� ������ ,W� SURYLGHV� UHVHDUFKHUV� ZLWK� D�
FRPSOHWH� VHW� RI� PHWKRGV� DQG� VWHSV� IRU� VXPPDUL]LQJ� DQG� FRQVWUXFWLQJ� WKHRULHV� IURP� WKH�
RULJLQDO�PDWHULDOV>��@��,W�XVHV�REVHUYDWLRQ�PHWKRGV��LQWHUYLHZ�PHWKRGV��HWF��WR�FROOHFW�GDWD��DQG�
H[SODLQ� WKH� EHKDYLRU� RI� WKH� UHVHDUFK� REMHFWV�� FRQVWUXFW� WKH� FRQFHSW� E\� FRGLQJ� DQG�
VXPPDUL]LQJ�WKH�GDWD��DQG�JHQHUDOL]H�WKH�FRQFHSW�FDWHJRU\�WR�REWDLQ�WKH�WKHRU\>��@��7KHUHIRUH��
WKH� XVH� RI� JURXQGHG� WKHRU\� WR� FRPSUHKHQVLYHO\� XQGHUVWDQG� WKH� LQIOXHQFLQJ� IDFWRUV� RI�
FRPPXQLW\� IDUPLQJ� DFWLYLWLHV� LV� D� JRRG� FRPSOHPHQW� WR� WKH� SUHYLRXV� WRS�GRZQ� HPSLULFDO�
UHVHDUFK�PHWKRGV��
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�
������6DPSOH�6HOHFWLRQ�DQG�'DWD�&ROOHFWLRQ�
7KH� VDPSOH� VHOHFWLRQ� IROORZV� WKH� WKHRU\� VDWXUDWLRQ� SULQFLSOH�� DQG� UDQGRPO\� H[WUDFWV� WKH�
HOLJLEOH� )ORZHU� &OXE� PHPEHUV� IRU� RQH�RQ�RQH� LQWHUYLHZ� IURP� WKH� SUHGHWHUPLQHG� UDQJH� RI�
LQWHUYLHZ�REMHFWV��:KHQ�WKH�QXPEHU�RI�UHVSRQGHQWV�UHDFKHG�����WKH�WKHRU\�EHJDQ�WR�VDWXUDWH��
QR�QHZ�FRQFHSW�DSSHDUV��VR�ZH�ILQDO�LQWHUYLHZHG����PHPEHUV�ZKRVH�DJH�LV�EHWZHHQ����WR�
����7KH�VDPSOHV� LQFOXGHG� ���ZRPHQ�DQG� ��PHQ��PRVW� RI� WKHP�GR� QRW�QHHG� WR� XQGHUWDNH�
JUDQGFKLOGUHQ�DQG�KDYH�D�ORW�RI�IUHH�WLPH��
�
7KLV�VWXG\�EHJDQ�RQ�0D\����������IROORZLQJ�WKH�WKHRUHWLFDO�VDWXUDWLRQ�SULQFLSOH�RI�JURXQGHG�
WKHRU\��XVLQJ�RSHQ�LQWHUYLHZ�WR�FROOHFW�GDWD��7KURXJK�WKH�FRQWLQXRXV�FROODWLRQ�RI�RQH�RQ�RQH�
LQWHUYLHZ� GDWD�� WKH� WKHRUHWLFDO� QRGHV� DUH� SHUIHFWHG� XQWLO� WKH� WKHRUHWLFDO� VDWXUDWLRQ�� ,Q� WKH�
LQWHUYLHZ� GDWD� FROOHFWLRQ� SURFHVV�� LQ� RUGHU� WR� JHW� PRUH� UHDVRQDEOH� LQWHUYLHZ� GDWD�� ZH�
GHVLJQHG� WKH� IROORZLQJ� VHYHUDO� LQWHUYLHZ� TXHVWLRQV�� DQG� DFFRUGLQJ� WR� WKH� UHVSRQGHQWV� WR�
IXUWKHU�TXHVWLRQV��VR�DV� WR�REWDLQ�PRUH�FRPSUHKHQVLYH�GDWD��ձ:KDW� LV�\RXU�DJH�DQG�VHOI�
SHUFHLYHG�KHDOWK�VWDWXV"�ղ'R�\RX�RIWHQ�FRPH�WR�DWWHQG�WKH�DFWLYLWLHV"�ճ:K\�GLG�\RX�DWWHQG�
WKH� )ORZHU� &OXE� DW� WKH� EHJLQQLQJ"� մ:KDW� LPSDFW� GR� \RX� KDYH� RQ� \RXU� KHDOWK� DQG�
UHODWLRQVKLSV� DIWHU� DWWHQGLQJ� WKHVH�DFWLYLWLHV"�յ$UH� \RX� VDWLVILHG�ZLWK� WKH� VWDWXV� RI�%DLFDR�
*DUGHQ"�ն:KDW�GR�\RX�ZDQW�WR�LPSURYH"�

�
������'DWD�$QDO\VLV�
��������2SHQ�&RGLQJ�
2SHQ�FRGLQJ�UHTXLUHV�WKH�FRQVWUXFWLRQ�RI�D�FRQFLVH�DQG�FRPSUHKHQVLYH�LQLWLDO�FRGH�V\VWHP��
,Q�WKLV�VWXG\��WKH�RULJLQDO�LQWHUYLHZ�GDWD�ZHUH�FRGHG�WR�JHQHUDWH�WKH�LQLWLDO�FRQFHSW��DQG�ILQDOO\��
���FDWHJRULHV�ZHUH�H[WUDFWHG�IURP�WKH�LQWHUYLHZ�GDWD��
�

Form 2: Open coding normalization 
Category Initial Concept original statement 

Stability of Organization Doubt on stability of organization Many similar organizations do not 
organize activities often. 

Authority of Organization Doubt on authority of organization Many similar organizations have no 
professional leaders. 

Reliability of Organization Doubt on reliability of organization My body may not be able to take part 
in these activities. 

Value of Organization Doubt on value of organization If I feel useful, I will participate 
occasionally. If it is useless, I will not 
participate. 

Frequency of Activities Frequency of activities The frequency of current activities is 
suitable for our physical condition. 

Activity Form Activity form We have indoor activities as well as 
outdoor activities, which is very good. 

Actual Effect Different actual effects on different 
kinds of people 

Some activities are very good, which 
helps to improve our unhealthy living 
habits, but it is not suitable for my own 
physical condition. 
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Use Help solve the physical problems or 
not 

After this year's activities, my 
hypertension has improved. 

Interest Points of interest, hobbies, concerns I really love flowers. I have been 
paying attention to such organizations 
before. 

Self-health Awareness Self-health awareness I am a hypertensive patient and I am 
more involved in community activities. 

Free Time Having enough free time or not I don't live with my children. I have a 
lot of free time and want to make new 
friends. 

Family Support Whether other family members 
support or not 

My son wants me to join such an 
organization to enrich my life. 

Financial Ability Financial ability can affect the lifestyle I don't have any financial pressure. I 
usually like to live with these plants. 

Information Sharing Information sharing between families 
and friends 

I will share the activities with others 
and ask if they are interested. 

Organization Management If the organization management is in 
order 

I trust the neighbourhood committee 
and these partners. We usually help 
each other. 

College Assistance Whether college support is in place We are very grateful for the guidance 
of the university design team. 

Problem Solved Whether the problem is solved in time Recently, some flowers in the garden 
have been stolen, which make us 
annoyed. 

�
��������$[LDO�&RGLQJ�
7KH�RSHQ�FRGLQJ�LV�WR�H[SORUH�WKH�FDWHJRU\��ZKLOH�WKH�D[LDO�FRGLQJ�LV�WR�ILQG�WKH�PDLQ�FDWHJRU\��
7KH� D[LV� FRGLQJ� GLJV� WKH� DWWULEXWH� RI� FDWHJRU\�� ZKLFK� FDQ�PDNH� WKH� FDWHJRU\� WR� EH� PRUH�
ULJRURXV��DQG�HVWDEOLVKHV�WKH�UHODWLRQ�EHWZHHQ�WKH�FDWHJRU\��
�

Form 3: Main category formed by axial coding 
Classification Main Category Category 

Factors of Organization Content of Activities Stability of Organization 

Authority of Organization 

Reliability of Organization 

Value of Organization 

Quality of Activities Frequency of Activities 

Activity Form 

Actual Effect 

Factors of Participants Subjective Factors Interest 

Self-health Awareness 
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�

Information Sharing 

Information Sharing 

Objective Factors Free Time 

Family Support 

Financial Ability 

Environmental Factors Organization Management Organization Management 

College Assistance College Assistance 

�
������6XPPDU\�RI�,QIOXHQFLQJ�)DFWRUV�
7KH�FRPPXQLW\�JDUGHQ�LV�RQH�RI�WKH�PRVW�IUHTXHQW�SODFHV�IRU�PHPEHUV�RI�WKH�)ORZHU�&OXE��
WKH\�QHDUO\�JR�WKHUH�HYHU\�GD\��LW�FDQ�EH�VDLG�WKDW�LW�KDV�DQ�LPSRUWDQW�LPSDFW�RQ�WKHLU�OLIHVW\OH��
,W� LV� PDLQO\� UHIOHFWHG� LQ� WZR� DVSHFWV�� )LUVW�� WKH� GDLO\� SK\VLFDO� DFWLYLWLHV� SURGXFHG� E\�
PDLQWDLQLQJ�WKH�FRPPXQLW\�JDUGHQ�DQG�IUHVK�YHJHWDEOHV�SURGXFHG�E\�WKH�IDUP�DUH�KHOSIXO�WR�
WKHLU�SK\VLFDO�KHDOWK��6HFRQG��WKH�FRPPXQLW\�JDUGHQ�SURYLGHV�DQ�DFWLYH�H[FKDQJH�VSDFH�IRU�
PHPEHUV� DQG� WKHLU� LQWHUHVWV� DUH� SURPRWHG�� ,QIRUPDWLRQ� LV� VKDUHG� WR� SURPRWH� WKH�
GHYHORSPHQW� RI� LQWHUSHUVRQDO� LQWHUDFWLRQ� DQG� FRPPXQLW\� KDUPRQ\�� )URP� WKH� TXHVWLRQQDLUH�
VXUYH\��ZH�KDYH�REWDLQHG�WKDW�PRVW�RI�WKHVH�PHPEHUV�KDYH�WKH�ZLOO�WR�OLYH�LQGHSHQGHQWO\�DQG�
DUH�QRW�EXV\�FDULQJ�IRU�JUDQGFKLOGUHQ��VR�WKHUH�LV�SOHQW\�RI�WLPH�IRU�WKHP�WR�UHDOL]H�WKHLU�VHOI�
ZRUWK��,Q�DGGLWLRQ��WKH�1HLJKERUKRRG�&RPPLWWHH�KDV�VWURQJ�PDQDJHPHQW�FDSDELOLWLHV��,W�FDQ�
EULQJ�PHPEHUV�WRJHWKHU�FORVHO\�DQG�PDGH�D�GHWDLOHG�VFKHGXOH��0HPEHUV�DUH�DOVR�KDSS\�WR�
ZRUN�LQ�WKH�JDUGHQ��2FFDVLRQDOO\��WKH�FRPPXQLW\�PDQDJHUV�RUJDQL]H�SLFNLQJ�DFWLYLWLHV�ZKHQ�
WKH� YHJHWDEOHV� DUH� ULSH�� VR� WKDW� WKHVH� IUHVK� YHJHWDEOHV� FDQ� DOVR� EULQJ� EHQHILWV� WR� RWKHU�
UHVLGHQWV�� ,Q� WKH� SURPRWLRQ� RI� KXPDQ� LQWHUDFWLRQ�� PHPEHUV� DOZD\V� KDYH� FRPPXQLFDWLRQ�
DERXW�WKH�VHOHFWLRQ�RI�VHHGV�DQG�VRPH�SODQWLQJ�VNLOOV��)ORZHU�YLHZLQJ�DUH�DOVR�D�YLWDO�DFWLYLW\�
WR�WKH�HVWDEOLVKPHQW�RI�IULHQGVKLS�LQ�WKH�FRPPXQLW\��,Q�WKH�FRPPXQLW\�JDUGHQ��WKH�H[FKDQJH�
RI� LQIRUPDWLRQ��FRPPRQ�DFWLYLWLHV��DQG�KRPH�EDVHG�SDUWLFLSDWRU\� OHDUQLQJ�DUH�DOO�PRUH�OLNHO\�
WR�RFFXU��)URP�WKH�LQWHUYLHZ�RI�WKH�)ORZHU�&OXE�PHPEHUV��ZH�IRXQG�WKDW�WKH\�FRPPXQLFDWHG�
ZLWK� HDFK� RWKHU� WKURXJK� :H&KDW� JURXS� DQG� RIWHQ� GLVFXVVHG� WKH� FXOWLYDWLRQ� RI� WKHLU� RZQ�
IORZHUV�LQ�WKH�JURXS��(YHU\�7KXUVGD\��WKH\�DOVR�WRRN�WKHLU�RZQ�EHDXWLIXO�IORZHUV�WR�WKH�HOGHUO\�
DFWLYLW\�URRP�WR�VKDUH��DQG�VRPHWLPHV�WKH\�ZRXOG�PHHW�QHZ�IORZHU�IULHQGV��7KH\�IRUP�D�YHU\�
FORVH�IULHQGVKLS�FLUFOH��,Q�DGGLWLRQ��EHFDXVH�WKH�WKLUG�UHVLGHQWLDO�DUHD�RI�$QVKDQ�IRUWK�YLOODJH�
LV�WKH�FRQFHUQHG�FORVHO\�E\�WKH�VXUURXQGLQJ�XQLYHUVLWLHV��VRPHWLPHV�XQLYHUVLW\�WHDPV�ZLOO�DOVR�
FRPH�WR�%DLFDR�*DUGHQ�WR�FRQGXFW�VRPH�OHDUQLQJ�H[FKDQJH�DFWLYLWLHV��0HPEHUV�DUH�DOZD\V�
ZLOOLQJ� WR� FRPPXQLFDWH�ZLWK� WKH� YLVLWLQJ� WHDP��6XFK�DFWLYLWLHV�ZLOO� DOVR�GHHSHQ� WKHLU� PXWXDO�
UHFRJQLWLRQ�DQG�FRKHVLRQ��7KH�LQFUHDVLQJ�VHQVH�RI�FRPPXQLW\�LGHQWLW\�DQG�SULGH�RI�UHVLGHQWV�
FDQ� LPSURYH� WKH� HIIHFWLYHQHVV� RI� WKH� FRPPXQLW\� FRQGXFWLRQ�� &RPPXQLW\� JDUGHQV� KDYH�
FKDQJHG�IURP�WKH�RULJLQDO�SHUVRQDO�SODFH�WR�D�KRWEHG�RI�FRPPXQLW\�VRFLHW\�DQG�SDUWLFLSDWRU\�
GHPRFUDF\>��@��3HRSOH
V�LQWHUHVW�LQ�XUEDQ�KRUWLFXOWXUH�DOVR�SURPRWHV�FRPPXQLW\�EDVHG�HIIRUWV�
RQ� RWKHU� VRFLDO� LVVXHV>��@�� ,Q� VKRUW�� WKH� �VXFFHVVIXOQHVV�� RI� %DLFDR�*DUGHQ�PDLQO\� EHQHILWV�
IURP�WKH�IROORZLQJ�DVSHFWV��IDFWRUV�RI�RUJDQL]DWLRQ��LQFOXGLQJ�FRQWHQW�RI�DFWLYLWLHV�DQG�TXDOLW\�
RI� DFWLYLWLHV�� IDFWRUV� RI� SDUWLFLSDQWV�� LQFOXGLQJ� VXEMHFWLYH� IDFWRUV� DQG� REMHFWLYH� IDFWRUV�� DQG�
HQYLURQPHQWDO�IDFWRUV��LQFOXGLQJ�RUJDQL]DWLRQ�PDQDJHPHQW�DQG�FROOHJH�DVVLVWDQFH��
�
5. Conclusion 
�
7DNLQJ�WKH�$QVKDQ�)RUWK�YLOODJH�DV�DQ�H[DPSOH��WKLV�DUWLFOH�GHVFULEHV�KRZ�WKH�%DLFDR�*DUGHQ�
SURPRWH�WKH�SK\VLFDO�KHDOWK�RI�DFWLYH�SDUWLFLSDQWV�DQG�KRZ�WR�LPSURYH�WKHLU�VRFLDO�QHWZRUNV��
7KH� PDLQ� UHVHDUFK� PHWKRGV� DUH� WDNLQJ� TXHVWLRQQDLUHV�� *URXQGHG� 7KHRU\� LQWHUYLHZV� DQG�
KHDOWK� GDWD� PHDVXUHPHQW�� 7KH\� KHOS� WR� XQGHUVWDQG� WKH� KHDOWK� VWDWXV� DQG� FRPPXQLW\�
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SDUWLFLSDWLRQ�RI�WKH�)ORZHU�&OXE�PHPEHUV��DV�ZHOO�DV�WKH�LQIOXHQFLQJ�IDFWRUV�RI�SDUWLFLSDWLRQ��
,Q�VKRUW��XQGHU� WKH�EDFNJURXQG�RI� WKH� ODFN�RI�JUHHQ�VSDFH�DQG� WKH�H[SDQG�RI�HQYLURQPHQW�
SROOXWLRQ��WKLV�QHZ�DJULFXOWXUDO�IRUP�SURYLGHV�SURWHFWLRQ�IRU�WKH�SK\VLFDO�DQG�PHQWDO�KHDOWK�RI�
UHVLGHQWV�DQG�RSHQV�XS�QHZ�LGHDV�IRU�XUEDQ�VSDWLDO�SODQQLQJ��
�
�
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Child in the City 

Understanding the role of children in Community Engagement 
Case of Chara Mandi, Delhi 

�
/HNVKP\�+,5$1'$6��6FKRRO�RI�3ODQQLQJ�DQG�$UFKLWHFWXUH��1HZ�'HOKL��,QGLD�

�

1 Abstract 
/RFDO� JRYHUQPHQWV� KDYH� DOZD\V� EHHQ� DQ� LQWHJUDO� SDUW� RI� WKH� ,QGLDQ� HWKRV�� 7KH� ��UG� DQG� ��WK�
FRQVWLWXWLRQDO� DPHQGPHQWV� HPSRZHUHG� WKH� ORFDO� ERGLHV� WR� UHVSRQG� TXLFNO\� DQG� HIILFLHQWO\� WR� ORFDO�
LVVXHV� UDWKHU� WKDQ� UHO\LQJ� RQ� D� GLVWDQW� FHQWUDO� ERG\��2YHU� WKH� \HDUV� WKH� QRWLRQ� RI� SDUWLFLSDWLRQ� DQG�
FLWL]HQ� HQJDJHPHQW� KDYH�EHHQ� WRNHQLVWLF�� 7KH�/RFDO�$UHD�'HVLJQ� VWXGLR� DW�6FKRRO� RI�3ODQQLQJ�DQG�
$UFKLWHFWXUH�� 1HZ�'HOKL� KDYH� EHHQ� WU\LQJ� WR� H[HFXWH� WKH� SDUWLFLSDWRU\� SODQQLQJ�PHWKRGV� LQ� YDULRXV�
QHLJKERUKRRGV�LQ�'HOKL��

7KLV�SDSHU�LV�WKH�DQDO\VLV�RI�D�VRFLDO�H[SHULPHQW�FRQGXFWHG�LQ�ZDUG����.DUDPSXUD�DV�SDUW�RI�WKH�ORFDO�
DUHD�GHVLJQ�SURMHFW�LQ�������L�7KH�FDVH�VWXG\�GHOYHV�LQWR�WKH�FKDOOHQJHV�SRVHG�E\�WKH�FRPSOH[�VRFLDO�
FRQGLWLRQV� LQ�WKH�ZDUG�DQG�WKH�PHWKRGRORJ\�E\�ZKLFK�FKLOGUHQ�ZHUH� LQFRUSRUDWHG� LQWR�WKH�SURFHVV�RI�
SDUWLFLSDWRU\� SODQQLQJ�� 7KH� H[SHULPHQW� WULHV� XVH� FKLOGUHQ� WR� HQJDJH� SHRSOH� EHORQJLQJ� WR� RWKHUZLVH�
RSSRVLQJ�LGHRORJLHV�LQ�D�SURGXFWLYH�GLVFXVVLRQ�IRU�WKH�EHWWHU�IXWXUH�RI�WKH�QHLJKERUKRRG��

Keywords: participatory planning, children, Indian cities 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

2 Participatory Planning in India 
 

"...in serving the best interests of children, we serve the best interests of all 
humanity." 

- Carol Bellamy, Chair of the Board of the Global Community Engagement and Resilience Fund. 

�
,Q�,QGLD��WKH���UG�DQG�WKH���WK�FRQVWLWXWLRQDO�DPHQGPHQWV�DFWV��&$$��HQDFWHG�RQ��VW�-XQH������
H[WHQGV� FRQVWLWXWLRQDO� VWDWXV� WR� PXQLFLSDOLWLHV�� HPSRZHULQJ� SHRSOH� DQG� ORFDOO\� HOHFWHG�
UHSUHVHQWDWLYHV� WKH� SRZHU� WR� DFW� LQ� FRPPRQ� LQWHUHVW� DQG� KDYH� D� VD\� LQ� KRZ� WKHLU�
FRPPXQLWLHV�VKRXOG�GHYHORS���+DPLG��������
/RFDO� $UHD� 3ODQ� �/$3�� LV� SUHSDUHG� ZLWK� DQ� LQWHQW� WR� UHVSRQG� WR� WKH� FRQWH[W� DQG� JURXQG�
UHDOLWLHV��,W�LQYROYHV�WKH�ORFDO�SHRSOH�DQG�WKHLU�SHUVSHFWLYH�DQG�SRLQWV�RI�YLHZ�LQ�WKH�SODQQLQJ�
SURFHVV�� 7KH� /$3� DLPV� WR� DFKLHYH� D� KROLVWLF� YLVLRQ� IRU� WKH� FLW\� NHHSLQJ� WKH� IRFXV� RQ� WKH�
³SHRSOH´�DQG�QRW�WKH�FLW\�DV�D�VSDFH��,W¶V�D�ERWWRP�XS�DSSURDFK�LQ�SODQQLQJ�ZKLFK�KROLVWLFDOO\�
GHOYHV� LQWR� WKH� LQWDQJLEOH� DVSHFWV� RI� D� KXPDQ� VHWWOHPHQW� ZKLFK� KDYH� UDUHO\� EHHQ� XVHG� LQ�
VSDWLDO� SODQQLQJ� VR� IDU�� ,W� LV� LPSRUWDQW� WR� TXDQWLI\� WKH� VRFLDO� FRPSRQHQWV� RI� D� KXPDQ�
VHWWOHPHQW�ZKLFK�DUH�PRVW�LPSRUWDQW�LQ�VSDWLDO�SODQQLQJ�DQG�RIWHQ�QRW�UHVSRQGHG�WR�LQ�PDVWHU�
SODQV�RU�UHJLRQDO�SODQV��
,Q�WKH�UHFHQWO\�ODXQFKHG�6PDUW�&LWLHV�PLVVLRQ�E\�WKH�JRYHUQPHQW�RI�,QGLD��WKLV�HPSKDVLV�RQ�
SXEOLF� LQYROYHPHQW�KDV�EHHQ�IXUWKHU� LPSURYHG��,W�HQWDLOV� WKH�SUHSDUDWLRQ�RI� WKH�6PDUW�&LWLHV�
SODQ� WKURXJK� FLWL]HQ� HQJDJHPHQW� IUDPHZRUN�� 3XEOLF� 3DUWLFLSDWLRQ� KDV� JDWKHUHG� D� ORW� RI�
DWWHQWLRQ�LQ�VRFLDO�PHGLD�DQG�KDV�EHHQ�VKRZFDVHG�E\�PDQ\�FLWLHV�DV�D�SDUW�RI�WKHLU�EUDQGLQJ�
SURFHVV��7KXV��SDUWLFLSDWLRQ� IURP�D�EHLQJ�D� ORFDOL]HG�SURMHFW� LQ�VPDOO�FRPPXQLWLHV�KDV�QRZ�
SHUPHDWHG� LQVWLWXWLRQDO� FRQVWUXFWLRQV� DQG� SODQQLQJ� SURFHVVHV�� DIIHFWLQJ� GHFLVLRQ� PDNLQJ��
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�

7KLV� DXJPHQWHG� HPSKDVLV� RQ� SDUWLFLSDWLRQ� ZKLFK� JRW� UHIOHFWHG� LQ� WKH� VWUXFWXUHV� DQG�
SURJUDPV�DW�QDWLRQDO�OHYHO��DOVR�DIIHFWHG�WRZQ�SODQQLQJ��+HQFH��SDUWLFLSDWLRQ�LQ�GHYHORSPHQW�
SURMHFWV� DQG� SODQ� SUHSDUDWLRQ� QHHGV� WR� EH� 3XEOLF� 3DUWLFLSDWLRQ� LQ� 3ODQQLQJ� LQ� ,QGLD��
$GGLWLRQDOO\�� LQ� WKH� ODVW�GHFDGH�� ³VWDNHKROGHU�FRQVXOWDWLRQVெ�DQG�RWKHU� IRUPV�RI�SDUWLFLSDWLRQ�
DUH�EHJLQQLQJ�WR�HPHUJH����3UDNDVK�	�.XPDU��������
�
:KHQ�ZH�VWDUWHG�RXU�ZRUN� LQ�HOHFWRUDO�ZDUG�����.DUDPSXUD��DQ�LQGXVWULDO�DUHD�ZLWKLQ�'HOKL��
RXU�XQGHUVWDQGLQJ�RI�WKH�SURFHVV�RI�SDUWLFLSDWRU\�SODQQLQJ�ZDV�SXUHO\�WKHRUHWLFDO��'XULQJ�RXU�
VLWH�H[SORUDWLRQV�ZH�UHDOL]HG�WKH�GLYHUVH�HQYLURQPHQW�DQG�WKH�H[WUHPHO\�FRPSOLFDWHG�VRFLDO�
QHWZRUNV� H[LVWLQJ� LQ� WKLV� QDWLRQ��%HLQJ� WKH� ODUJHVW� GHPRFUDF\� LQ� WKH�ZRUOG� LV� DQ� H[WUHPHO\�
GDXQWLQJ� WDVN��HVSHFLDOO\�ZKHQ�\RX�KDYH�����ELOOLRQ�RSLQLRQV�RQ�DQ\�JLYHQ� LVVXH��7KXV�� WKH�
HIILFLHQF\�RI�SDUWLFLSDWRU\�SODQQLQJ�V\VWHP�JHWV�TXHVWLRQHG�DW�HYHU\�WXUQ���
�

3 Chara Mandi ± Analysis of its social structure

.DUDPSXUD�VLWXDWHG�LQ�ZHVW�'HOKL�LV�D�SUH�GRPLQDQWO\�UHVLGHQWLDO�DQG�SODQQHG�LQGXVWULDO�DUHD�
ZKLFK�LV�FXUUHQWO\�XQGHUJRLQJ�UDSLG�UHGHYHORSPHQW��.DUDPSXUD��OLWHUDOO\�PHDQV�µDERGH�RI�WKH�
ZRUNHUV¶�ZDV�HQYLVLRQHG� LQ������0DVWHU�3ODQ�DV�D�SODFH�RI�ZRUN� IRU� WKH�FLW\�RI�'HOKL��7KLV�
YLVLRQ�OHG�WR�QXPHURXV�LQGXVWULHV�VHWWLQJ�XS�LQ�WKH�DUHD�
&KDUD�0DQGL�FDPH�XS�LQ�����¶V�WR�FDWHU�WR�WKH�JRRGV�WUDQVSRUWDWLRQ�VHUYLFHV�UHTXLUHG�LQ�WKLV�
LQGXVWULDO�DUHD��+LVWRULFDOO\�D�PDUNHW�IRU�DQLPDO�IRGGHU��WKH�FXUUHQW�EXVLQHVV�RI�ORJLVWLFV�ZDV�D�
PHUH�FKDQJH�LQ�EXVLQHVV�VWUDWHJ\�E\�WKH�RULJLQDO�LQKDELWDQWV��:LWK�D�SRSXODWLRQ������DQG�D�
GHQVLW\� RI� ���� 33+$�� WKH� VHWWOHPHQW� LV� XQLTXH� GXH� WR� LWV� ORFDWLRQDO� FKDUDFWHULVWLFV�� LWV�
VDQGZLFKHG� EHWZHHQ� D� UDLOZD\� OLQH� DQG� WZR� FLW\� DUWHULDO� URDGV�� 'XH� WR� WKLV�� LW� ODFNV� EDVLF�
VHUYLFHV� OLNH�ZDWHU�DQG�VDQLWDWLRQ�� ODFNV�DFFHVV� WR�VRFLDO�DPHQLWLHV�VXFK�DV�VFKRROV��SDUNV�
HWF���IDFHV�KLJK�OHYHOV�RI�SRYHUW\�DQG�KDV�EHHQ�VHHLQJ�D�FRQVWDQW�ULVH�LQ�VFKRRO�GURSRXWV�LQ�
WKH�SDVW�\HDUV��

Figure 1 Chara Mandi 
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Figure 2 Site Analysis of Chara Mandi 

'XULQJ�HQJDJHPHQW�ZLWK�WKH�FRPPXQLW\�RYHU�D�SHULRG�RI�WZR�PRQWKV��ZH�IRXQG�WKDW�EH\RQG�
RWKHU� LVVXHV�WKDW�SODJXH�&KDUD�0DQGL�� WKH�NH\�LVVXH�ZDV� WKH�LVRODWLRQ�RI�WKLV�DUHD�IURP�WKH�
UHVW�RI�ZDUG������
)URP� LWV� HPHUJHQFH� DV� DQ� LGHD� WKDW� FRXOG� OHDG� WR� WKH� HPSRZHUPHQW� RI� WKH� SRRU� DQG�
PDUJLQDOL]HG�WKURXJK�WKH�IDLU�UHGLVWULEXWLRQ�RI�PDWHULDO�UHVRXUFHV��SDUWLFLSDWLRQ�RYHU�WKH�\HDUV�
KDV� EHHQ� WXUQHG� LQWR� D�PDWWHU� RI�PHWKRGV� DQG� WHFKQLTXHV�� UDWKHU� WKDQ� LQIOXHQFLQJ� UDGLFDO�
SURFHVVHV� FDSDEOH� RI� GHVLJQLQJ� IDLU� DQG� HTXLWDEOH� GHFLVLRQ�PDNLQJ� SURFHVVHV� ZLWK� VLPLODU�
PDWHULDO�RXWFRPHV���3UDNDVK�	�.XPDU��������
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,Q� WKLV� FRQWH[W�� LQ� RUGHU� WR� FRQYH\� WKH� LGHD� RI� SDUWLFLSDWRU\� SODQQLQJ� WR� WKH� LQKDELWDQWV� RI�
&KDUD� 0DQGL� SURYHG� GLIILFXOW�� 0RVW� SHRSOH� GLG� QRW� XQGHUVWDQG� WKH� QHHG� WR� GLVFXVV� WKHLU�
LVVXHV�FROOHFWLYHO\�� VRPH� IRXQG� LW� WLPH�FRQVXPLQJ�DQG�D�KLQGUDQFH� WR� WKHLU�ZRUN�VFKHGXOH��
RWKHUV� ZHUH� XQZLOOLQJ� WR� VLW� GRZQ� ZLWK� SHRSOH� IURP� RWKHU� FRPPXQLWLHV� DQG� FDVWHV�� � 7KLV�
VLWXDWLRQ� LV� QRW� XQLTXH� WR� WKLV� VLWH� RU� 'HOKL� DORQH�� ,Q� ,QGLD� ZH� KDYH� �� PDMRU� UHOLJLRQV�
UHFRJQL]HG�LQ�WKH�FHQVXV�RI�������(DFK�UHOLJLRQ�KDV�PDQ\�PRUH�VXEGLYLVLRQV��+HQFH�HYHU\�
QHLJKERUKRRG� LQ� ,QGLD� LV�KHWHURJHQRXV�DQG� IDFHV�FRQIOLFW�DW� YDU\LQJ�GHJUHHV��&RPSOLFDWLQJ�
WKH� PDWWHU� IXUWKHU� DUH� SROLWLFDO� SDUWLHV� WKDW� SURSDJDWH� RSSRVLQJ� LGHRORJLHV�� ,Q� PRVW� FDVHV�
WKHVH�FRQIOLFWV�DUH�PLQRU�EXW�WKH\�GR�PDQLIHVW�WKHPVHOYHV�LQ�WKH�SXEOLF�UHDOP�LQ�RQH�IRUP�RU�
DQRWKHU��
:KLOH� LQLWLDO� LQWHUDFWLRQV�ZLWK�SHRSOH� LQ�)RFXV�*URXS�'LVFXVVLRQV� �)*'¶V��JDYH�XV�D�EURDG�
SLFWXUH� RI� VXFK� FRQIOLFWV� DQG� DJHQGDV�� ZH� ZHUH� XQDEOH� WR� FRPH� WR� GHILQLWH� FRQFOXVLRQV��
)XUWKHU�DQDO\VLV� UHYHDOHG� WKDW�SHRSOH�ZH� LQWHUYLHZHG�LQWHUDFWHG�FDWHJRUL]HG� WKHPVHOYHV�DV�

SHRSOH� LQ� SRZHU� ±�
ZDUG� FRXQFLORU��
UHVLGHQFH�DVVRFLDWLRQ�
PHPEHUV�� SROLWLFDO�
OHDGHUV� HWF�� RU� DV�
SHRSOH� ZKR� DUH�
SRZHUOHVV��
RSSUHVVHG� RU�
QHJOHFWHG�� 7KH� LVVXH�
ZLWK� WKLV� VHOI�
FDWHJRUL]DWLRQ�LV�WKDW��
WKH� µSRZHUIXO¶� VDZ�
WKHLU� QHHGV� DV�
VXSHULRU�WR�WKH�RWKHUV�
VLQFH� WKH\� KROG� D�
SRVLWLRQ� RI�
SURPLQHQFH� LQ� WKH�
VRFLHW\� DQG� DUH�
FRQVLGHUHG� WR� EH�
PRUH� NQRZOHGJHDEOH�
E\� WKH� FRPPXQLW\��
7KH� µSRZHUOHVV¶� RQ�
WKH�RWKHU�KDQG��RIWHQ�
SOD\� WKLV� FDUG� WR�
H[FXVH�WKHPVHOYHV�RI�
DQ\� UHVSRQVLELOLW\�
UHJDUGLQJ� WKHLU�
HQYLURQPHQW� DQG� DUH�
TXLFN� WR� EODPH� WKH�
JRYHUQPHQW� RU�
RWKHU� DJHQFLHV��
+HQFH�� ZKLOH� WKH�

IRUPHU� ZDQWHG� FRPSOHWH� UHGHYHORSPHQW� RI� &KDUD� 0DQGL�� WKH� ODWWHU� ZDQWHG� WR� UHWDLQ� WKHLU�
SODFH�RI�UHVLGHQFH�EXW�VKUXJJHG�RII�DQ\�UHVSRQVLELOLW\�RI�PDLQWDLQLQJ�WKH�SODFH���
�

3.1 Children as the key for communication 
6LQFH�&KDUD�0DQGL� H[KLELWHG� LVVXHV�RI� VRFLDO� VHJUHJDWLRQ�DQG�GLVWLQFW� SRZHU�KLHUDUFK\�ZH�
UHTXLUHG� WKH� SHUVSHFWLYH� RI� WKH� XQ� SUHMXGLFHG�� FKLOGUHQ�� ,W� LV� D� ZHOO�HVWDEOLVKHG� IDFW� WKDW�

Figure 3 Stakeholder interaction Map for Karampura 
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FKLOGUHQ�DUH�PXFK�PRUH�SHUFHSWLYH�WR�WKHLU�HQYLURQPHQWV�WKDQ�DGXOWV��:KLOH�ZH�WU\�WR�WHDFK�
RXU�FKLOGUHQ�DOO�DERXW�OLIH��RXU�FKLOGUHQ�WHDFK�XV�ZKDW�OLIH�LV�DOO�DERXW��7KURXJK�WKHP�ZH�ZHUH�
DEOH� WR� GLVFHUQ� WKH� FRPSOH[� VRFLDO� QHWZRUNV� DQG� WKH� RYHUOD\V� RI� DWWLWXGHV� RI� DGXOWV� WKDW�
JRYHUQ�WKH�VRFLDO�VWUXFWXUH�RI�D�SODFH��7KH�UHTXLUHPHQW�LQ�WKLV�VFHQDULR�ZDV�WKH�RSLQLRQ�RI�DQ�
XQSUHMXGLFHG�LQGLYLGXDO�ZKR�GRHVQ¶W�KDYH�VSHFLILF�DJHQGD�EXW�FDQ�SHUPHDWH�WKH�JODVV�FHLOLQJ�
EHWZHHQ�WKH�WZR�JURXSV��&KLOGUHQ�DUH�PRUH�SHUFHSWLYH�RI�WKHLU�LPPHGLDWH�VXUURXQGLQJV�DQG�
WKH�EHKDYLRUDO�SDWWHUQV�RI�DGXOWV�ZKRP�WKH\�LQWHUDFW�ZLWK�UHJXODUO\��
�

3.2 Identifying age group of children using 3LDJHW¶V�&Rgnitive Development Theory 
�$FFRUGLQJ�WR�6ZLVV�GHYHORSPHQWDO�SV\FKRORJLVW�-HDQ�3LDJHW¶V�&RJQLWLYH�'HYHORSPHQW�7KHRU\��
HDFK�FKLOG�JRHV�WKURXJK�WKH�IRXU�VWDJHV�RI�GHYHORSPHQW��6HQVRULPRWRU�VWDJH��ELUWK�WR�DJH�����
3UH�RSHUDWLRQDO�VWDJH��IURP�DJH���WR�DJH�����&RQFUHWH�RSHUDWLRQDO�VWDJH��IURP�DJH���WR�DJH�
�����)RUPDO�RSHUDWLRQDO�VWDJH��DJH�������DGROHVFHQFH�DQG�DGXOWKRRG��DQG�FKLOG�GHYHORSPHQW�
LV�GHWHUPLQHG�E\�ELRORJLFDO�PDWXUDWLRQ�DQG�LQWHUDFWLRQ�ZLWK�WKH�HQYLURQPHQW���
$PRQJ������SHRSOH� LQ�&KDUD�0DQGL�� ����DUH�FKLOGUHQ��PDMRULW\� �DOPRVW������RI�ZKRP�IDOO�
ZLWKLQ� WKH� DJH�JURXS� ��� ��� \UV�� L�H�� WKH� FRQFUHWH� RSHUDWLRQDO� VWDJH� DQG� IRUPDO� RSHUDWLRQDO�
VWDJH���
&RQFUHWH� RSHUDWLRQDO� VWDJH� LV� FKDUDFWHUL]HG� E\� WKH� DSSURSULDWH� XVH� RI� ORJLF�� 'XULQJ� WKLV�
VWDJH��D�FKLOG
V�WKRXJKW�SURFHVVHV�EHFRPH�PRUH�PDWXUH�DQG��DGXOW� OLNH���7KH\�VWDUW�VROYLQJ�
SUREOHPV�LQ�D�PRUH�ORJLFDO�IDVKLRQ��$EVWUDFW��K\SRWKHWLFDO�WKLQNLQJ�LV�QRW�\HW�GHYHORSHG�LQ�WKH�
FKLOG��DQG�FKLOGUHQ�FDQ�RQO\�VROYH�SUREOHPV�WKDW�DSSO\�WR�FRQFUHWH�HYHQWV�RU�REMHFWV��$W�WKLV�
VWDJH�� WKH� FKLOGUHQ� XQGHUJR� D� WUDQVLWLRQ� ZKHUH� WKH� FKLOG� OHDUQV� UXOHV� VXFK�
DV�FRQVHUYDWLRQ��3LDJHW�GHWHUPLQHG�WKDW�FKLOGUHQ�DUH�DEOH�WR�LQFRUSRUDWH�,QGXFWLYH�UHDVRQLQJ��
,QGXFWLYH� UHDVRQLQJ� LQYROYHV� GUDZLQJ� LQIHUHQFHV� IURP� REVHUYDWLRQV� LQ� RUGHU� WR� PDNH�
D�JHQHUDOL]DWLRQ��'XULQJ�WKLV�VWDJH��WKH�FKLOG�DFTXLUHV�WKH�DELOLW\�WR�YLHZ�WKLQJV�IURP�DQRWKHU�
LQGLYLGXDO
V�SHUVSHFWLYH��HYHQ�LI�WKH\�WKLQN�WKDW�SHUVSHFWLYH�LV�LQFRUUHFW��
,Q�)RUPDO�RSHUDWLRQDO�VWDJH� LQWHOOLJHQFH�LV�GHPRQVWUDWHG�WKURXJK�WKH�ORJLFDO�XVH�RI�V\PEROV�
UHODWHG� WR� DEVWUDFW� FRQFHSWV�� 7KLV� IRUP� RI� WKRXJKW� LQFOXGHV� �DVVXPSWLRQV� WKDW� KDYH� QR�
QHFHVVDU\� UHODWLRQ� WR� UHDOLW\�´�$W� WKLV� SRLQW�� WKH� SHUVRQ� LV� FDSDEOH� RI� K\SRWKHWLFDO� DQG�
GHGXFWLYH� UHDVRQLQJ�� 'XULQJ� WKLV� WLPH�� SHRSOH� GHYHORS� WKH� DELOLW\� WR� WKLQN� DERXW� DEVWUDFW�
FRQFHSWV��7KLV�VWDJH�LV�FKDUDFWHUL]HG�E\��

x� $EVWUDFW� WKRXJKW�HPHUJHV�GXULQJ� WKH� IRUPDO�RSHUDWLRQDO�VWDJH��&KLOGUHQ� WHQG� WR� WKLQN�
YHU\� FRQFUHWHO\� DQG� VSHFLILFDOO\� LQ� HDUOLHU� VWDJHV� DQG� EHJLQ� WR� FRQVLGHU� SRVVLEOH�
RXWFRPHV�DQG�FRQVHTXHQFHV�RI�DFWLRQV��

x� 0HWDFRJQLWLRQ�� WKH�FDSDFLW\� IRU� �WKLQNLQJ�DERXW� WKLQNLQJ�� WKDW�DOORZV�DGROHVFHQWV�DQG�
DGXOWV�WR�UHDVRQ�DERXW�WKHLU�WKRXJKW�SURFHVVHV�DQG�PRQLWRU�WKHP���

x� 3UREOHP�VROYLQJ�LV�GHPRQVWUDWHG�ZKHQ�FKLOGUHQ�XVH�WULDO�DQG�HUURU�WR�VROYH�SUREOHPV��
7KH� DELOLW\� WR� V\VWHPDWLFDOO\� VROYH� D� SUREOHP� LQ� D� ORJLFDO� DQG� PHWKRGLFDO� ZD\�
HPHUJHV��

��*UXEHU��������
�
6HOHFWLQJ� FKLOGUHQ� DJHG� ����� KDV�PDQ\� DGYDQWDJHV�� HVSHFLDOO\� IURP� WKH� QHLJKERUKRRG� RI�
&KDUD�0DQGL��

x� 7KH\� DUH� DEOH� WR� XQGHUVWDQG� WKH� FRQFHSWV� RI� SXEOLF� DQG� SULYDWH�� KRPH� DQG�
QHLJKERUKRRG��$OVR��WKH\�DFWLYHO\�LQWHUDFW�ZLWK�WKH�SXEOLF�UHDOP�RQ�D�GDLO\�EDVLV��

x� 7KHLU�YLHZV�DUH�QRW�EDVHG�RQ�DQ\�VSHFLILF�LGHRORJ\�RU�LQIOXHQFHG�E\�FDVWH�DQG�JHQGHU�
EXW�PHUH�UHVSRQVHV�WR�WKH�VWLPXOL�WKDW�WKH\�IDFH�HYHU\�GD\��
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x� 7KH\� DUH� PRUH� HGXFDWHG� WKDQ� PRVW� RI� WKHLU� SDUHQWV� VLQFH� ���� RI� LV� HQJDJHG� LQ�
ORDGLQJ�ZRUNV�LQ�WKH�ORJLVWLFV�DQG�ZDUHKRXVLQJ�LQGXVWULHV�SRSXODWLRQ�LQ�&KDUD�0DQGL�
DQG�KDYH�QHYHU�EHHQ� IRUPDOO\�HGXFDWHG�� KHQFH�FKLOGUHQ�FDQ�FRPPXQLFDWH� LGHDV�RI�
VXVWDLQDELOLW\�DQG�SDUWLFLSDWLRQ�ZLWK�WKH�DGXOWV�LQ�WKH�FRPPXQLW\�PRUH�HIIHFWLYHO\��

3.3 Methodology  

3.3.1 Stage I: Identifying Issues 

7KH�ILUVW�VWDJH�LQ�WKLV�H[SHULPHQW�ZDV�WR� LQIRUP�WKH�FKLOGUHQLL�DERXW�WKH�QHHG�IRU�GLDORJXH�LQ�
LPSURYLQJ�WKH�FRQGLWLRQV�RI�&KDUD�0DQGL�� ,Q�RUGHU�WR�DFKLHYH�WKLV��D�SDLQWLQJ�ZRUNVKRS�ZDV�
FRQGXFWHG�ZLWK�WKH�WKHPH�µP\�1HLJKERXUKRRG¶���

�
��
�
�
�
�
�
�
�

Figure 6 Painting showing the future of Chara Mandi 

2XWFRPHV�� 7KH� FRPSHWLWLRQ� ERXJKW� RXW�
LQWHUHVWLQJ� YLHZV� DERXW� WKH� QHLJKERXUKRRG��
&KLOGUHQ� LGHQWLILHG� VLPSOH� LVVXHV� OLNH� ODFN� RI�
SOD\JURXQGV� WR� FRPSOH[� LVVXHV� RI� ZRPHQ� VDIHW\�
DQG�ZDWHU�SROOXWLRQ��,W�ZDV�DOVR�LQWHUHVWLQJ�WR�QRWH�
WKDW� PDMRULW\� ZKLOH� LGHQWLI\LQJ� WKH� LVVXH� DOVR�
SUHVHQWHG� XV� ZLWK� D� SRVVLEOH� VROXWLRQV� RU� IXWXUH�
VFHQDULRV�ZKLFK�XQGHUOLQHG�WKH�IDFW�WKDW�WKH\�ZHUH�
KRSHIXO�RI�D�EHWWHU�IXWXUH���

3.3.2 Stage II: Design Presentation to Community 

,Q� WKH� QH[W� VWDJH�� WKH� FRPPXQLW\�ZDV� SUHVHQWHG�
ZLWK�SRVVLEOH�GHVLJQ�VROXWLRQV� WR� WKH� LVVXHV�VXFK�

Figure 4 Paintings highlighting the issue of garbage disposal and need for parks 

Figure 5 Paintings highlighting issues of 
female safety 

Figure 7 Children at the Painting Workshop 
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DV� ODFN� RI� KRXVLQJ�� XQRUJDQLVHG� ORJLVWLFV� LQGXVWU\� DQG� ODFN� RI� VRFLDO� DPHQLWLHV� DQG� RSHQ�
VSDFHV��:H� ILUVW� SUHVHQWHG� WR� D�JURXS�RI� FKLOGUHQ�� H[SODLQLQJ� WKH� GLIIHUHQW� HOHPHQWV� LQ� WKH�
GHVLJQ�DQG�YLVXDOL]DWLRQV�RI�WKH�WUDQVIRUPHG�QHLJKERXUKRRG���
�
�

�

2XWFRPHV��$IWHU� WKH� ILUVW�SUHVHQWDWLRQ�FKLOGUHQ�
WRRN� WKH� OHDG� WR�H[SODLQ� WKH�GHVLJQ� LQWHQW� DQG�
VWHSV� WR� DFKLHYH� WKHP� WR� WKH� DGXOWV� LQ� WKH�
FRPPXQLW\�� 7KH\� VXFFHVVIXOO\� GLIIHUHQWLDWHG�
EHWZHHQ�VKRUW�WHUP�JRDOV�VXFK�DV�FOHDQLQJ�XS�
VWUHHWV�� SODQWLQJ� WUHHV�� PDNLQJ� VLGHZDONV� DQG�
ORQJ�WHUP�JRDOV�VXFK�DV�UHGHYHORSLQJ�KRXVLQJ�
VWRFN� LQ� WKH� DUHD�� RUJDQL]LQJ� WKH� ORJLVWLFV�
LQGXVWU\�DQG�LPSURYLQJ�VDIHW\� LQ�&KDUD�0DQGL��
7KH\� DOVR� VWDUWHG� LGHQWLI\LQJ� WDVNV� WKDW� WKH\�
FRXOG� WDNH�XS� LQGLYLGXDOO\�VXFK�SODQWLQJ�D� WUHH�
LQ� IURQW� RI� WKHLU� KRXVH�� NHHSLQJ� WKHLU� VWUHHW�
FOHDQ� HWF�� DQG� FRQYH\HG� WKH� VDPH� WR� WKH�
DGXOWV�� 7KLV� PRWLYDWHG� WKH� DGXOWV� WR� GLVFXVV�
DPRQJ� WKHPVHOYHV� UHJDUGLQJ� WKH� PHULWV� DQG�
GHPHULWV�RI�WKH�GHVLJQ��
�

Figure 9 Design Presentation made to the community 

Figure 8 Children making a list of short term 
and long-term goals 
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�
Figure 10 Children explaining the design and goals to adults in the community 

3.4 Observations 
�
&KLOGUHQ�$JHG�������

x� :HUH�PRUH� DFWLYH� LQ� WKH�ZKROH� SURFHVV� DQG� WKH\�ZHUH�ZLOOLQJ� WR� WDNH� UHVSRQVLELOLW\�
ZKLFK�LQVSLUHG�WKH�DGXOWV�WR�EH�PRUH�LQYROYHG�LQ�WKH�SURFHVV��

x� :HUH� DEOH� WR� FRQQHFW� VPDOOHU� JRDOV� WR� ODUJHU� LPSDFWV� H�J�� 3ODQWLQJ� WUHHV� KHOS� LQ�
FXUELQJ�VRDULQJ�WHPSHUDWXUHV��UHGXFHG�WUXFNLQJ�OHDGV�WR�EHWWHU�DLU�TXDOLW\��

�
&KLOGUHQ�DJHG�����\HDUV��

x� :HUH�PXFK�PRUH�HQWKXVLDVWLF�SDUWLFLSDQWV�DV� FRPSDUHG� WR�ROGHU� FKLOGUHQ�DQG�PRUH�
VXFFHVVIXO�LQ�JHWWLQJ�WKH�DWWHQWLRQ�RI�DGXOWV��

4 Lessons from Chara Mandi 

4.1 Children initiated a conversation between people from diverse backgrounds 
7KH�FRPPXQLW\�HQJDJHPHQW�IRU�WKH�GHVLJQ�H[HUFLVH�ZDV�EDVHG�RQ�WKH�VRFLDO�WKHRU\�
RI� 5LSSOH� HIIHFW�� ZKHUH� WKH� FKLOG� EHFRPHV� WKH� LQLWLDO� SRLQW� RI� FRQWDFW� ZLWK� WKH�
FRPPXQLW\�� 7KURXJK� KLP�KHU� ZH� DUH� DEOH� WR� XQGHUVWDQG� WKH� FRPPXQLW\� EHWWHU� DQG�
WUDQVPLW�LQIRUPDWLRQ�EDFN�WR�WKH�FRPPXQLW\���
�
�
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Figure 11 Ripple effect in information dissemination 

4.2 Children helped the community to understand different types of goals 
&KLOGUHQ�EURNH�GRZQ�WKH�ILQDO�GHVLJQ�LQWR�WZR�FDWHJRULHV��7KLQJV�ZH�FDQ�GR�DQG�WKLQJV�
ZH�QHHG�DVVLVWDQFH�IURP�RWKHUV�� �7KH�FDWHJRULHV�ZHUH�IDLUO\� UHVHPEOLQJ� WKH�WHFKQLFDO�
WHUPLQRORJ\�RI�VKRUW�WHUP�DQG�ORQJ�WHUP�JRDOV��
�

Things we can do now Things we need assistance for 
3ODQW�PRUH�WUHHV�� 6\VWHPDWLF�*DUEDJH�SLFNXS�

$YRLG�/LWWHULQJ�LQ�SXEOLF�SODFHV� 'HYHORSLQJ�+RXVLQJ�VWRFN�

5HURXWH�WUXFNV�IURP�FHUWDLQ�DUHDV� 3URYLGLQJ�GHILFLHQW�VRFLDO�LQIUDVWUXFWXUH�

7KLV�KHOSHG�WKH�DGXOWV��PDMRULW\�RI�ZKRP�KDYH�QR�IRUPDO�HGXFDWLRQ��XQGHUVWDQG�WKH�
SRVVLEOH� FRXUVH� RI� DFWLRQ� WR� EH� WDNHQ� WR� DFKLHYH� WKH� JRDOV�� H�J�� 7KH� PHPEHUV� RI�
7UDQVSRUW�2ZQHU¶V�$VVRFLDWLRQ�GLVFXVVHG�WKH�DGYDQWDJH�RI�GHVLJQDWLQJ�RQH�DUHD�IRU�
WUXFN�SDUNLQJ��ORDGLQJ�DQG�XQORDGLQJ�DFWLYLWLHV�DIWHU�WKH�FKLOGUHQ�SRLQWHG�RXW�WKH\�GRQ¶W�
ZDQW�WUXFN�SDUNLQJ�LQ�WKH�UHVLGHQWLDO�DUHDV��

4.3 Children as agents of change 
$FFRUGLQJ� WR� SKLORVRSKHU� -HDQ�-DFTXHV� 5RXVVHDX� �����±������ FKLOGUHQ� ZHUH�
LQQDWHO\�JRRG�DQG�ZLOOLQJ�WR�OHDUQ�IRU�ZKLFK�UHDVRQ�FKLOGUHQ�VKRXOG�LQWHUDFW�ZLWK�WKHLU�
HQYLURQPHQW��3DOPHU��%UHVOHU��	�&RRSHU����������7KH\�DUH�DOVR�ODUJHO\�XQDIIHFWHG�E\�
WKH�SROLWLFDO��UHOLJLRXV�DQG�HFRQRPLF�ELDVHV�WKDW�JRYHUQ�PRVW�RI�WKH�DGXOW�LQWHUDFWLRQV��
7KH\� KDYH� LQFUHDVHG� VHQVLWLYLW\� WR� QDWXUH� DQG� HQYLURQPHQW�� WKH\� SURPRWH� VRFLDO�
HTXLW\� DQG� ZHOO�EHLQJ� RI� RWKHUV� DQG� KHQFH� DFW� DV� D� FDWDO\VW� WR� EULQJ� FRPPXQLWLHV�
WRJHWKHU� 
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,I�FKLOGUHQ�DUH�JLYHQ�WKH�RSSRUWXQLW\�WR�GHVLJQ��SODQ�DQG�SHUIRUP�VWXG\�ZLWK�DGXOWV��WKHQ�DGXOWV�
PXVW�DGPLW�FKLOGUHQ�DV�LQYROYHG�DQG�FDSDEOH�GHOHJDWHV�DQG�EH�HDJHU�WR�HQWLWOH�WKH�FKLOG�DV�
WKH� µH[SHUW¶�� 6XFK� H[SHULHQFH�ZRXOG� EH� YHU\� LQIOXHQWLDO� IRU� D� FKLOG�ZKR�PD\�QRW� KDYH�HYHU�
EHHQ�LQ�VLPLODU�VLWXDWLRQ���0DVUL��������
7KH�UHDOL]DWLRQ�WKDW�XUEDQ�IRUP�KDV�D�EHDULQJ�RQ�WKH�SV\FKH�RI�D�FKLOG�DQG�WKURXJK�WKH�FKLOG�
ZHUH�DEOH� WR�EULQJ� WKH�DGXOWV� WR� WKH�GLVFXVVLRQ� WDEOH�ZHUH� WZR� LPSRUWDQW� ILQGLQJV� IURP�RXU�
VWXG\�� 7KH� YHU\� DFW� RI� VHHNLQJ� LQSXW� IURP� FKLOGUHQ� FDQ� PDNH� DQ� HQWLUH� FRPPXQLW\� PRUH�
DZDUH� RI� DQG� UHVSRQVLYH�� 0RUH� LPSRUWDQWO\�� WKH� H[SHULHQFH� RI� SDUWLFLSDWLRQ� LV� H[WUHPHO\�
SRVLWLYH�IRU�FKLOGUHQ��$W�WKH�DJH�RI�WHQ�WR�ILIWHHQ�\HDUV�ROG��PDQ\�DUH�EHJLQQLQJ�WR�GHYHORS�D�
VHQVH�RI�WKHLU�RZQ�LGHQWLW\��7KLV� LV�SUHFLVHO\�ZKHQ�LQFUHDVHG�LQWHUDFWLRQ�ZLWK�WKH�ZRUOG�PD\�
EH�UHLQIRUFLQJ�IHHOLQJV�WKDW�WKHLU�SDUWLFXODU�DZDUHQHVV�RI�SODFH�ZLOO�DOZD\V�EH�GLVUHJDUGHG��%\�
FRQWUDVW��SDUWLFLSDWLRQ�LQ�HQYLURQPHQWDO�GHFLVLRQ�PDNLQJ�IRVWHUV�VHOI�HVWHHP�DQG�VHOI�HIILFDF\��
DQG�PD\�OHDG�WR�D�JUHDWHU�DSSUHFLDWLRQ�RI�GHPRFUDWLF�YDOXHV���0RIIDW��������
$Q�DSSHDO� IRU� EDVLF�SXEOLF� VHUYLFHV�ZLOO� DOZD\V�EH�VWURQJHU� LI� LW� LV� EDFNHG�E\� WKH� YRLFHV�RI�
FKLOGUHQ��,W�ZDV�YHU\�HYLGHQW�WKDW�IHZ�RIILFLDOV�ZLOO�RYHUWO\�RSSRVH�WKH�UHDVRQDEOH�UHTXHVWV�RI�D�
JURXS�RI�FKLOGUHQ�ZKR�ZDQW�WR�FRRSHUDWH�WR�LPSURYH�WKHLU�HQYLURQPHQW��
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How local re-commoning initiatives set a spark for global 
challenges 
 
$QQHWWH�.8+.��.8/HXYHQ��+XPDQDUF��%HOJLXP�
*X\�9/2(%(5*+��20*(9,1*�FYED�8$QWZHUSHQ��%HOJLXP�
 

Climate change has been described as the ultimate tragedy of the commons, in which 
we observe on a global scale how the use of scarce resources in self-interest often 
develop in contradiction to a collective use of resources (cf. Hardin, 1968; Paavola, in: 
Cole, Ostrom, 2012). The mitigation of (and adaptation to) climate effects are discussed 
at international environmental conventions, yet also deployed in many local 
communities. We argue here that a good share of answers to climate change, and 
closely related also to the problematic use of scarce resources such as land, can be 
found in active (re-)commoning practices, where citizens act as responsible stewards 
for land uses. 

Contemporary pracWLFHV�RI�µFRPPRQLQJ¶�GHSDUW�IURP�VKDUHG�RZQHUVKLS�DQG�RU�VKDUHG�
XVH�ULJKWV�E\�D�µKRVW�FRPPXQLW\¶�Rf commoners who collectively agree on a set of rules, 
which mobilize the existing institutional-political system and who intervene for the 
maintenance of a collective good. The operational implementation of these grand 
principles of landed commons for a series of micro-cases in Flanders region (Belgium) 
have been extensively studied in the INDIGO- project1. Based on this research of landed 
commons, we here elaborate on three domains where commons have been negotiated 
to intervene in (peri-)urban metabolisms, i.e. in organic farming, in social housing and 
for slow roads. The (re-)commoning initiatives in these domains develop as sustainable 
practices to directly or indirectly slow down climate change. Re-commoning is equally 
raising awareness of communities and the resilience of places, and as such, it is 
contributing to capacities for adaptation. We briefly discuss the values in which 
commoning practices are rooted, and how the underlying value patterns can be relevant 
for the wider discussion on climate change.   

1. Structure of the paper 

:H�VWDUW�IURP�D�FRQFLVH�RYHUYLHZ�RI�WKH� µJUDQG�SULQFLSOHV�RI�ODQGHG�FRPPRQV¶��DQG�ZH�WKHQ�
LQWURGXFH�WKUHH�FRPPRQLQJ�H[DPSOHV�LQ�)ODQGHUV��L�H��RQ�&ROOHFWLHI�*RHG�LQ�WKH�FLW\�RI�$QWZHUS��
RQ� WKH�PLFUR�FDVH�:HUYHKRHI�ZLWK� VWDNHKROGHU� µ'H� /DQGJHQRWHQ¶� LQ�:LMQHJHP� DQG� RQ� WKH�
PLFUR�FDVH�+RRIVH�+RHN�ZLWK�VWDNHKROGHU�µ7UDJH�:HJHQ¶��L�H��µ6ORZ�URDGV¶���,Q�WKLV��ZH�EULHIO\�
SUHVHQW� WKH�PDLQ�DFWRUV�DQG�VWDNHKROGHUV� LQ� WKH�QHJRWLDWLRQ�RI� ODQGHG�FRPPRQV��DQG� WKHLU�
UHVSHFWLYH�UROHV�DV�VWHZDUGV��FXVWRGLDQV�RU�XVHUV��DV�ZHOO�DV�WKH�UROH�RI�ORFDO�DXWKRULWLHV�WR�
VXSSRUW�FLWL]HQ�OHG�LQLWLDWLYHV�RQ�FRPPRQV��)URP�WKLV��ZH�PRYH�D�VWHS�DKHDG�WR�HODERUDWH�RQ�
WKH�LQVWLWXWLRQDO�GLYHUVLW\�DQG�RQ�WKH�K\EULG�IRUPV�RI�JRYHUQDQFH�IRU��UH���FRPPRQLQJ�LQLWLDWLYHV��
/DVW�EXW�QRW�OHDVW��ZH�EULHIO\�GLVFXVV�KRZ�VLQJOH�FDVHV�FDQ�VHW�WKH�VSDUN�IRU�D�PRUH�JHQHUDOL]HG�
SUDFWLFH�� DQG� KRZ� WKH� FXPXODWLYH� HIIRUW� RI� UHODWLYHO\� VPDOO� VFDOH� LQWHUYHQWLRQV� FDQ� SRVVLEO\�
                                                           
1 A collaborative research project, with partners from the Katholieke Universiteit Leuven, OMGEVING cvba, 
Universiteit Antwerpen and Harokopio University, from 2015-2018.  
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FRQWULEXWH� WR� ZLGHU� VRFLHWDO� FKDOOHQJHV�� :H� KHUH� DVVXPH� WKDW� D� ODUJH�� HQFRPSDVVLQJ�
SUREOHPDWLF�VXFK�DV�JOREDO�ZDUPLQJ�UHTXLUHV�D�IXQGDPHQWDO�FKDQJH�RI�EHKDYLRU�DQG�OLIHVW\OH�
RI�XVHUV��ZKLFK�LV�VWURQJHU�LI�URRWHG�LQ�D�PXOWLSOLFLW\�RI�ERWWRP�XS�LQLWLDWLYHV�VXFK�DV�WKH�FLWL]HQ�
LQGXFHG�LQLWLDWLYHV�RQ�ODQGHG�FRPPRQV���

2. Grand principles of landed commons

7KH� *UDQG� 3ULQFLSOHV� RI� /DQGHG� &RPPRQV� �*3/&�� GHVFULEH� WKH� QDWXUH� RI� WKH� /DQGHG�
&RPPRQV� �/&��� DQG� UHIHU� WR� WHQ�SULQFLSOHV�ZKLFK�DUH�DW� WKH� FRUH�RI�DQ\�GLVFXVVLRQ�RQ� WKH�
FRPPRQV��3��3�����7KH\�DUH�EDVHG�RQ�D�VXUYH\�RI�DFDGHPLF� OLWHUDWXUH�RQ�XUEDQ�DQG�UXUDO�
FRPPRQV��H[SHULHQFHV�RI�DFWLYLVW�DJHQWV��SROLF\�GRFXPHQWV��HWF���6DDYHGUD�%UXQR�H�D���LQ��9DQ�
GHQ�%URHFN�H�D���HGV����IRUWKFRPLQJ���7KH�IROORZLQJ�EULHIO\�H[SODLQ�WKH�WHQ�SULQFLSOHV��ZKLFK�DUH�
OLVWHG� LQ� WDEOH� ���:H� µUHVKXIIOH¶� WKH� OLVW� RI� SULQFLSOHV� WR� FUHDWH� D� PDWFK� ZLWK� WKUHH� ZLGHO\�
UHFRJQL]HG� FRUH� IHDWXUHV� RI� FRPPRQV�� L�H�� WKH� FRPPRQ�SRRO� resources�� JRYHUQHG� DV�
FRPPRQV�E\�D�JURXS�RI�commoners�DQG�GHYHORSHG�ZLWKLQ�WKH�SRVVLELOLWLHV�DQG�RU�ERXQGDULHV�
RI�H[LVWLQJ�institutions �L�H��FRPPRQLQJ�SUDFWLFHV������

Resources 
/DQGHG�&RPPRQV�GHYHORS�DV�D�collectively agreed or mediated system of inclusive land
ownership and/or shared rights of use (P1 and P3).�7KLV�GLYHUVLW\�RI� XVHV�� DFFHVV�DQG�
PDQDJHPHQW�RI�ODQG�GHYHORS�EH\RQG�WKH�FXUUHQW�PDUNHW�RULHQWHG�GLFKRWRP\�EHWZHHQ�SULYDWH�
DQG�SXEOLF�RZQHUVKLS��/DQGHG�&RPPRQV�DULVH�ZKHUH�SXEOLF�DXWKRULWLHV�DQG�WKH�PDUNHW�IDLO��
DQG�ZKHUH�LQGLYLGXDOV�XQLWH�WR�GHDO�ZLWK�WKHVH�VKRUWFRPLQJV��:LWK�WKLV��WKH\�DWWHPSW�WR�DQVZHU�
WR�FRQWHPSRUDU\�HFRQRPLF��HFRORJLFDO�RU�VRFLDO� LVVXHV��ZKHUH�DGHTXDWH� IRUPDO� IUDPHZRUNV�
DUH� ODFNLQJ�� H�J�� LQ� WD[DWLRQ�� OHJDO� UXOHV�� RUJDQL]DWLRQDO� IRUPV� RU� ODQG� XVH� FRQGLWLRQV�� %RWK�
SULYDWH�DQG�SXEOLFO\�PDQDJHG�JRRGV�KDYH�EHHQ� LQFUHDVLQJO\�VXEMHFW� WR�FRPPRGLILFDWLRQ� IRU�
VHYHUDO� GHFDGHV�� L�H�� HQFORVXUH�� SULYDWL]DWLRQ� DQG� PDUNHWLQJ�� ZKLFK� DUH� DIIHFWLQJ� QDWXUDO�
UHVRXUFHV�DQG�OHDG�WR�WKH�GLVDSSHDUDQFH�RI�FROOHFWLYH�VSDFHV��$�FKDUDFWHULVWLF�LQFRUSRUDWHG�LQ�
WKH�ODQGHG�FRPPRQV�DVVHWV��LV�WKHLU�µVKDUDEOH�QDWXUH¶��/DQGHG�FRPPRQV�DUH�VKDUDEOH�LQ�WKH�
VHQVH� WKDW� WKH� UHVRXUFHV� FDQ� EH� DFFHVVHG� DQG� XVHG� E\�PXOWLSOH� XVHUV�� DW� WKH� VDPH� WLPH�
KRZHYHU� WKHVH� UHVRXUFHV� YDU\� LQ� WKHLU� FDSDFLW\� WR� DFFRPPRGDWH� GLIIHUHQW� XVHUV�� H[KLELW�
GLIIHUHQW�FRQVXPSWLRQ��YDORUL]DWLRQ�WKUHVKROGV�DQG�HPERG\�YDULDEOH�UHSURGXFWLYH�SRWHQWLDO���
7KH�community-based use and/or ownership of landed commons (P2) GHSDUW�IURP�WZR�
FRQVWHOODWLRQV��7KHUH�DUH��RQ�WKH�RQH�KDQG��SODFHV�WKDW�FDQ�EH�UHJDUGHG�DV�
FRPPXQLW\�JRRGV
�
E\�WKHLU�QDWXUH��VXFK�DV�D�FRDVWDO�VWULS�DQG�GXQH�EHOW��WKH�EDQNV�RI�DQ�LQODQG�ODNH�RU�D�ULYHU��WKH�
ULYHUV�WKHPVHOYHV�RU�ODUJH�DUHDV�RI�QDWXUH�DQG�IRUHVW��,Q�SUDFWLFH��ZH�DOVR�VHH�H[FOXVLYH�DFFHVV�
ULJKWV� KHUH� WKRXJK�� H�J�� ZLWK� JDUGHQV� RI� SULYDWH� KRPHV� QHDU� ULYHUEDQNV�� SULYDWH� FDWHULQJ�
HVWDEOLVKPHQWV� DORQJ� ODNHV�� RQ� EHDFKHV� DQG� LQ� GXQHV�� H�J�� DORQJ� WKH�%HOJLDQ� FRDVW�� RU� LQ�
SULYDWL]HG�JUHHQ�DUHDV��2Q�WKH�RWKHU�KDQG��WKHUH�DUH�DOVR�ODQGHG�FRPPRQV�EDVHG�RQ�D�VSHFLILF�
UHFRJQLWLRQ�RI�VKDUHG�RZQHUVKLS�RU�VKDUHG�XVH�IRU�D�VSHFLILF�JURXS�RI�XVHUV��H�J��D�SDVVDJH�
WKDW�UHPDLQV�RSHQ�RQ�EDVLV�RI�FXVWRPDU\�ODZ���
�
Commoners 
&RPPRQV�DVN�IRU�FRPPRQLQJ��LQ�RUGHU�WR�GHYHORS�VKDUHG�XVH�RU�VKDUHG�RZQHUVKLS��a host
community (P9)�WULHV�WR�REWDLQ�XVHU�RU�SURSHUW\�ULJKWV��DQG�WR�JRYHUQ�WKH�SURSHUW\�FDUHIXOO\��$�
KRVW�FRPPXQLW\�FDQ�EH�D�FROOHFWLYH��D�JURXS��D�FRPPXQLW\��DQ�DVVRFLDWLRQ��D�PRYHPHQW�RU�IRU�
LQVWDQFH�D�FRRSHUDWLYH��/DQGHG�FRPPRQV�GHYHORS�ZKHUH�D�VRFLDO�HFRORJLFDO� UHODWLRQVKLS� LV�
HVWDEOLVKHG�EHWZHHQ�WKH�FRXQWU\�DQG�LWV�PXOWLSOH�UHVRXUFHV�DQG�D�JURXS�RI�SHRSOH�ZKR�WDNH�RQ�
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WKH�stewardship�for these resources (P6). 2SHQQHVV�DQG�LQFOXVLRQ�DUH�LPSRUWDQW�YDOXHV�LQ�
PDQDJLQJ� LW�� ,W� LV� WKH� KRVW� FRPPXQLW\� DQG� QRW� WKH� PDUNHW� RU� WKH� JRYHUQPHQW�� ZKLFK� LV�
UHVSRQVLEOH�IRU�WKH�JRYHUQDQFH�RI�WKH�/DQGHG�&RPPRQV��7KH�FROOHFWLYH�LV�D�JURXS�RI�SHRSOH�
ZLWK�WKH�VDPH�YDOXH�RULHQWDWLRQ�UHJDUGLQJ�WKH�XVH�RI�FHUWDLQ�JRRGV��Collectively agreed rules 
(P10)�VKRXOG�SUHYHQW�IURP�WKH�DOLHQDWLRQ�RI�ULJKWV�DQG�WKH\�VKRXOG�IRUHVHH�H[LW�DQG�HQWU\�ULJKWV��
�
Institutions 
$�ODQGHG�FRPPRQ�DLPV�IRU�D�GLYHUVLW\�RI�more inclusive property and land use regimes 
(P4).�)RU�H[DPSOH��D�WHQDQW�FRRSHUDWLYH�LQYROYHV�LWV�PHPEHUV�LQ�WKH�RZQHUVKLS�RI�LWV�KRPHV�
DQG�ODQG��DQG�WKLV�LV�QRW�WKH�H[FOXVLYH�ULJKW�RI�LQGLYLGXDO�IDPLOLHV��&RPPRQV�XVXDOO\�UHTXLUH�D�
�UH��LQWHUSUHWDWLRQ�RI�SURSHUW\�RU�XVHU�ULJKWV��VXSSRUWHG�E\�WKH�LQWHUYHQWLRQ�RI�D�FROOHFWLYH�DQG�
RIWHQ� OHDGLQJ� WR�FROOHFWLYH�DJUHHPHQWV��/DQGHG�FRPPRQV�HTXDOO\� UHTXLUH�a hybrid form of 
'governance' (P5),�ZLWK�DUUDQJHPHQWV�WKDW�FRPELQH�KLHUDUFKLFDO�UHODWLRQV��PDUNHW�UHJXODWLRQ��
VHOI�RUJDQL]DWLRQ��DIIHFWLYH�UHODWLRQV��HWF��,Q�RUGHU�WR�GHYHORS�VXFK�LQFOXVLYH�UHJLPHV�DQG�K\EULG�
JRYHUQDQFH� DUUDQJHPHQW�� the existing institutional-political system is mobilized (P8)��
ZKLFK�LQWHUSUHWDWLRQV�RI�ODZV�DQG�UXOHV�DUH�SRVVLEOH"�,V�DQ�DGDSWDWLRQ�RI�WKH�FXUUHQW�UHJXODWLRQV�
QHFHVVDU\�WR�RUJDQL]H�VKDUHG�ODQG�XVH�LQ�D�IOH[LEOH�ZD\"��
�
3���Diversity of use: µ/DQGHG�&RPPRQV¶�DUH�D�FROOHFWLYHO\�DJUHHG�RU�PHGLDWHG�V\VWHP�RI�GLYHUVH�

ODQG�XVH�ULJKWV�SUDFWLFHG�LQGLYLGXDOO\��MRLQWO\��LQWHUDFWLYHO\�RU�LQ�D�WLPH�VKDULQJ�PRGH��
3���Community-based use and/or ownership, EDVHG�LQ�WZR�SRVVLEOH�SHUVSHFWLYHV��L�H��DV�

UHVRXUFHV�ZKLFK�E\�WKHLU�QDWXUH�DQG�XVH�PD\�EH�UHJDUGHG�DV�PRUH�QDWXUDOO\�FRPPXQDO��RU�DV�
UHVRXUFHV�WKDW�DUH�DFNQRZOHGJHG�LQ�WKH�FRQWH[W�RI�FRPPXQDO�RZQHUVKLS� �

3���Institutional diversity:�/DQGHG�&RPPRQV�FRYHU�D�ZLGH�DUUD\�RI�RZQHUVKLS�UHJLPHV�EHWZHHQ�
SULYDWH�DQG�SXEOLF��GHILQHG�E\�PL[HG�OHJDO�DUUDQJHPHQWV��H�J��WKH�VLWXDWLRQ�RI�D�WHQDQW��RI�D�
ODQGORUG��VLWXDWLRQV�RI�XVXIUXFW��HWF���DQG�LQVWLWXWLRQDO�FRQILJXUDWLRQV��

3���Inclusiveness��7KH�/DQGHG�&RPPRQV�LQYROYH�PRUH�LQFOXVLYH�RZQHUVKLS�UHJLPHV�ZKLFK�PDNH�
WKH�SUDFWLFH�RI�VKDUHG�LQGLYLGXDO�ODQG�XVH�ULJKWV�RU�WKH�EHQHILWLQJ�IURP�FRPPRQ�SRRO�UHVRXUFHV�
HDVLHU�DQG�PRUH�HIILFLHQW�LQ�XVH��

3���Hybrid governance arrangements: *RYHUQDQFH�DV�D�FRPPRQV�LV�XVXDOO\�D�K\EULG�UHODWLRQVKLS�
FRPELQLQJ�KLHUDUFKLFDO�UHODWLRQV��VWDWH��FRUSRUDWH�VWUXFWXUH���PDUNHW�UHJXODWLRQ��VHOI�RUJDQL]DWLRQ�
WKURXJK�QHWZRUNV�DQG�DVVRFLDWLRQV��DIIHFWLYH�UHODWLRQV«��

3���Stewardship:�7KH�ODQGHG�FRPPRQV�VKRXOG�EH�FRQVLGHUHG�DV�D�VRFLDO�HFRORJLFDO�UHODWLRQVKLS 
EHWZHHQ�ODQG��LWV�UHVRXUFHV�DQG�D�JURXS�RI�SHRSOH�ZKR�DFFHSW�VWHZDUGVKLS�RYHU�WKH�UHVRXUFHV���

3���Resource-based governance arrangements� ZKLFK�DUH�UHODWHG�WR�WKH�QDWXUH�RI�WKH�UHVRXUFHV��
WKH�PDQQHU�LQ�ZKLFK�WKH�UHVRXUFHV�DUH�XWLOL]HG��WKH�H[WHQW�WR�ZKLFK�WKH\�JHQHUDWH�YDOXH��WKHLU�
LQVWLWXWLRQDO�DQG�FRPPXQLW\�VHWWLQJ��

3���Application of the institutional-political system:�7KH�LQVWLWXWLRQDO�SROLWLFDO�V\VWHP�RI�VSDWLDO�
SODQQLQJ��SURSHUW\�ODZV�DQG�UHJXODWLRQV�PXVW�EH�PRELOL]HG�DQG�PRGLILHG�WR�PDNH�WKH�VPRRWK�
IXQFWLRQLQJ�RI�H[LVWHQW�DQG�GHVLUHG�ODQGHG�FRPPRQV�SRVVLEOH��

3���Host Communities mediate use claims��7KHVH�FRPPXQLWLHV�VKRXOG�E\�SUHIHUHQFH�EH�
FRPPXQLWLHV�LQ�D�SRVLWLRQ�WR�HVWDEOLVK�WKH�DIRUHPHQWLRQHG�VRFLDO�UHODWLRQVKLS���

3��� Rules of exploitation:�/DQGHG�FRPPRQV�VKRXOG�EH�JRYHUQHG�QRW�MXVW�WKURXJK�RSHQ�DFFHVV��
EXW�E\�FOHDU�UXOHV�WR�SUHYHQW�RYHUH[SORLWDWLRQ���

Table 1: Grand Principles of Landed Commons (based on Saavedra Bruno e.a., in: Van den Broeck 
e.a. (eds.), forthcoming)  
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3. Commoning examples  

7KH�*UDQG� 3ULQFLSOHV� RI� /DQGHG� &RPPRQV� �*3/&�� FDQ� EH� XVHG� DV� D� WRRO� WR� DVVHVV� WKH�
IHDWXUHV� RI� &RQFUHWH� /DQGHG� &RPPRQV� �&/&��� LQ� WHUPV� RI� JRYHUQDQFH�� UHVRXUFH� XVH��
FRPPRQLQJ� SUDFWLFHV�� HWF�� 7KHVH� IHDWXUHV� HYROYH� DV� WKH� FRPPRQV� GHYHORS��2YHU� WKH� ODVW�
ILIWHHQ�\HDUV��ZH�VHH�PDQ\�GLIIHUHQW�ODQGHG�FRPPRQV�LQLWLDWLYHV�DSSHDULQJ�WKURXJKRXW�(XURSH�
LQ� PDQ\� GLIIHUHQW� GRPDLQV�� H�J�� FRPPXQLW\� ODQG� WUXVWV� DQG� FRRSHUDWLYHV� LQ� KRXVLQJ��
FROODERUDWLRQV�RQ�HQHUJ\�SURYLVLRQ�DQG�RU�SURMHFWV�LQ�FLUFXODU�HFRQRP\��FRRSHUDWLYH�ODQG�IXQGV�
DQG�FRQVXPHU�FRRSHUDWLYHV�IRU�RUJDQLF�DJULFXOWXUH��FRPPXQLW\�JDUGHQV��QHJRWLDWLRQV�DQG�XVHU�
JURXSV�IRU�WKH�XVH�RI�RSHQ�VSDFHV�±�ZKHWKHU�SULYDWH�RU�SXEOLF��RU�IRU�LQVWDQFH�QHJRWLDWLRQV�RYHU�
VORZ�URDGV��7KH�LQLWLDWLYHV�GLIIHU� ODUJHO\� LQ�KRZ�WKH\�DSSO\�DQG�GHYHORS�YDULRXV�SULQFLSOHV�RI�
ODQGHG�FRPPRQV�IURP�WHPSRUDU\�VKDUHG�XVH�WR�IRUPDOO\�DJUHHG�LQFOXVLYH�RZQHUVKLS��3����IURP�
QDWXUDOO\� FRPPXQDO� VSDFHV� WR� SULYDWHO\� RZQHG� VSDFHV� WKDW� DUH� IRUFHIXOO\� UHFODLPHG� IRU�
FROOHFWLYH�XVH���3����7KHUH�DUH�FRPPRQV�WKDW�GHYHORS�ZLWKLQ�H[LVWLQJ�LQVWLWXWLRQDO�ERXQGDULHV�
DQG�DW�WLPHV�ZLWK�WKH�VXSSRUW�RI�LW��DV�ZHOO�DV�FRPPRQV�LQLWLDWLYHV�WKDW�SRZHUIXOO\�FRPSOHPHQW��
FKDOOHQJH� RU� VWUHWFK� H[LVWLQJ� FRQILJXUDWLRQV�� RZQHUVKLS� UHJLPHV� DQG� JRYHUQDQFH�
DUUDQJHPHQWV���3��WR�3���DQG�3����7KHUH�DUH�LQLWLDWLYHV�ZLWK�UHODWLYHO\�VPDOO�KRVW�FRPPXQLWLHV�
ZKHUH�VWHZDUGVKLS�LV�TXLWH�OLWHUDOO\�µJXDUGLQJ¶�D�VSDFH�WR�WKH�PRUH�DEVWUDFW�VWHZDUGVKLS�WKURXJK�
SDUWLFLSDWLRQ� LQ� D� ODUJHU� FRRSHUDWLYH� �3�� DQG� 3���� ZLWK� LQLWLDWLYHV� WKDW� KDUGO\� IRUPDOL]H�
DJUHHPHQWV� RYHU� WKH� XVH� XS� WR� LQLWLDWLYHV� WKDW� KDYH� FOHDUO\� IRUPDOL]HG� UXOHV� DQG� H[SOLFLWO\�
DUWLFXODWHG�YDOXHV���3�����:KHUHDV�WKH�YHUVDWLOLW\�RI�QHZ�FRPPRQV�DV�ZHOO�DV�UH�FRPPRQLQJ�
LQLWLDWLYHV�ULVN�WR�VWUHWFK�WKH�QRWLRQ�RI�FRPPRQV��WKHUH�LV�DOVR�D�ULFKQHVV�DQG�H[SORUDWLYH�SRZHU�
LQ�WKLV�PXOWLWXGH�RI�DFWLRQV��:H�ZLOO�EDFN�WR�WKLV�LQ�WKH�FRQFOXGLQJ�UHIOHFWLRQ��:H�ILUVW�ZDQW�WR�
]RRP�LQ�RQ�WKUHH�PLFUR�FDVHV�LQ�)ODQGHUV��ZKLFK�ZH�VWXGLHG�LQ�WKH�,1',*2�UHVHDUFK�SURMHFW����

Three Flemish cases 
:H�VWXGLHG� WKUHH� FDVHV� WR� VHH� KRZ�D� KRVW� FRPPXQLW\� IRUPV�� KRZ�RZQHUVKLS� UHJLPHV�DUH�
LQWHUSUHWHG��DQG�WKURXJK�ZKLFK�K\EULG�IRUP�RI�JRYHUQDQFH�WKH�ODQG�EDVHG�FRPPRQ�SURSHUW\�LV�
PDQDJHG��7KH�WKUHH�FDVHV�DSSO\�D�ODQGHG�FRPPRQV�SHUVSHFWLYH�WR�FRQWULEXWH�LQ�GLIIHUHQW�ZD\V�
WR�D�PRUH�VXVWDLQDEOH�XVH�RI�ODQG��7KH�KRXVLQJ�FRRSHUDWLYH�µ&ROOHFWLHI�*RHG¶�SURPRWHV�WKH�UH�
XVH�RI�H[LVWLQJ�KRXVLQJ�XQLWV�DQG�VWUHVVHV�VRFLDO�VXVWDLQDELOLW\��7KH�ODQG�IXQG�DQG�FRRSHUDWLYH�
µ'H�/DQGJHQRWHQ¶� LQYHVWV� LQ� RUJDQLF� IDUPLQJ�DQG�DWWHPSWV� WR� SUHVHUYH�DJULFXOWXUDO� ODQG� IRU�
ORFDO�� VXVWDLQDEOH� IRRG� SURGXFWLRQ�� µ7UDJH� :HJHQ¶� WKHQ� LQWHUYHQHV� LQ� WKH� LQWHUWZLQLQJ� RI�
GLIIHUHQW�RSHQ�VSDFH�FODLPV��DQG�DLPV�DW�WKH�FUHDWLRQ�RI�QHWZRUNV�RI�VORZ�URDGV�DW�WKH�EHQHILW�
DQG�KHDOWK�RI�WKH�PRVW�YXOQHUDEOH�WUDIILF�XVHUV��H�J��KLNHUV���

Commons and housing 

µ&ROOHFWLHI�*RHG¶�LV�D�UHFHQWO\�HVWDEOLVKHG�KRXVLQJ�FRRSHUDWLYH�LQ�$QWZHUS�DLPHG�DW�SURYLGLQJ�
TXDOLWDWLYH� DQG� DIIRUGDEOH� GZHOOLQJV� IRU� ODUJH� IDPLOLHV� ZLWK� ORZ� LQFRPHV�� 7KH� FRRSHUDWLRQ�
UHQRYDWHV�WKH�DFFRPPRGDWLRQV�DQG�UHQWV�WKHP�RXW�WR�YXOQHUDEOH�KRXVHKROGV��%HFDXVH�RI�WKLV�
IRFXV� RQ� SHRSOH� LQ� SRYHUW\� &ROOHFWLHI� *RHG� LV� UDWKHU� DQ� H[FHSWLRQ� DPRQJVW� KRXVLQJ�
FRRSHUDWLYHV��ZKR�JHQHUDOO\�ZRUN�ZLWK�PLGGOH�FODVV�IDPLOLHV��

�

                                                           
2 Cf. Picnic the streets and picnic the park in Brussels 
3 Cf. the Ghent transition plan as compared to the Commonslab Antwerp 
4 Cf. Bologna manifesto 
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Protagonists in the construction of a housing cooperative  

7KH�RULJLQV�RI�&ROOHFWLHI�*RHG�OLH�LQ�WKH�DVVRFLDWLRQ�µ$UP�LQ�$UP¶��ZKHUH�IDWKHUV�RI�IDPLOLHV�ZLWK�
D�ORZ�LQFRPH�WDON�DERXW�WKH�SUREOHPV�WKH\�FRQIURQW�DQG�KHOS�HDFK�RWKHU�WR�ILQG�VROXWLRQV��7KH�
DVVRFLDWLRQ� LV� VXSSRUWHG� E\� VRFLDO� ZRUN� RUJDQL]DWLRQ�6DPHQOHYLQJVRSERXZ�$QWZHUSHQ��$Q�
RIWHQ�UHFXUULQJ� WKHPH� LQ� WKHVH�VHVVLRQV� LV� WKH�SUREOHP�RI� LQDGHTXDWH�KRXVLQJ��%DG�TXDOLW\�
KRXVLQJ�DIIHFWV�HYHU\�DVSHFW�RI�OLIH��KHDOWK��VRFLDO�OLIH��MRE�FKDQFHV��VFKRRO�SHUIRUPDQFH��HWF���

)RU� WKHVH� IDPLOLHV� WKH� VHDUFK� IRU� DIIRUGDEOH� KRXVLQJ� LQ� $QWZHUS� LV� YLUWXDOO\� KRSHOHVV�� ,W� LV�
LPSRVVLEOH�WR�ILQG�DFFRPPRGDWLRQ�IRU�OHVV�WKDQ�����RU�����HXUR�D�PRQWK��ZKLFK�LV�XQDIIRUGDEOH�
IRU� IDPLOLHV�ZLWK�D� WRWDO�PRQWKO\�EXGJHW�RI������HXUR��0HDQZKLOH� WKH�ZDLWLQJ� OLVWV� IRU�VRFLDO�
KRXVLQJ�DUH�H[WUHPHO\� ORQJ�� LQ�SDUWLFXODU� IRU� ODUJH� IDPLOLHV��6RFLDO� KRXVLQJ�VRFLHWLHV� VLPSO\�
KDYH�WRR�IHZ�GZHOOLQJV�DQG�VWUXJJOH�WR�NHHS�XS�ZLWK�QHFHVVDU\�UHQRYDWLRQ�ZRUN��

7KLV�VLWXDWLRQ�OHG�$UP�LQ�$UP�WR�VWDUW�VHDUFKLQJ�IRU�RZQ�VROXWLRQV��,Q�������QRW�E\�FKDQFH�WKH�
\HDU�RI�WKH�FRRSHUDWLYH��WKH�LGHD�DULVHV�ZLWK�WKH�IDWKHUV�DQG�VRFLDO�ZRUNHUV�RI�$UP�LQ�$UP�WR�
HVWDEOLVK� D� KRXVLQJ� FRRSHUDWLYH�� 2QH� \HDU� ODWHU�� UHVXOWLQJ� IURP� D� FRRSHUDWLRQ� EHWZHHQ�
6DPHQOHYLQJVRSERXZ�$QWZHUSHQ��FLW\�DGPLQLVWUDWLRQ��DQG�VRFLDO�KRXVLQJ�DJHQF\�'H�,GHDOH�
:RQLQJ��',:���D�WHPSRUDU\�VROXWLRQ�LV�IRXQG��ODUJH�ORZ�EXGJHW�IDPLOLHV�FDQ�WDNH�UHVLGHQFH�LQ�
HPSW\�VRFLDO�KRXVLQJ�WKDW�LV�DZDLWLQJ�UHQRYDWLRQ��'XULQJ�WKLV�FROODERUDWLRQ�LW�EHFDPH�FOHDU�WKDW�
',:� ZDV� VWUXJJOLQJ� WR� NHHS� XS� ZLWK� UHQRYDWLRQ� ZRUN� DQG� 6DPHQOHYLQJVRSERXZ� VDZ� DQ�
RSSRUWXQLW\�WR�LQFOXGH�WKHP�LQ�WKH�KRXVLQJ�FRRSHUDWLYH��',:�ZRXOG�SURYLGH�WKH�GZHOOLQJV��WKH�
FRRSHUDWLRQ�ZRXOG� WDNH�FDUH� RI� WKH� UHQRYDWLRQ� DQG� VXSSRUW�PDWFKLQJ� WHQDQWV�� ,Q� UHWXUQ� IRU�
SURYLGLQJ�WKH�GZHOOLQJV��',:�UHFHLYHV�VKDUHV�DQG�EHFRPHV�D�SDUWQHU��7KH�FRRSHUDWLRQ�LV�FDOOHG�
µ&ROOHFWLHI�*RHG¶��D�FOHYHU�SOD\�RQ�ZRUGV�RQ�FROOHFWLYH�JRRG�V����

2QH�RI�WKH�ELJJHVW�FKDOOHQJHV�IRU�&ROOHFWLHI�*RHG�ZDV�WR�HVWDEOLVK�D�ILQDQFLDOO\�VWDEOH�PRGHO��
&UHDWLQJ�DIIRUGDEOH�KRXVLQJ�PHDQV�WKDW�WKH�DPRXQW�RI�PRQH\�JRLQJ�WR�UHQW�FDQQRW�EH�ELJJHU�
WKDQ�RQH�WKLUG�RI�WKH�WRWDO�EXGJHW��IRU�PRVW�IDPLOLHV�DURXQG�����HXUR��%\�DGGLQJ�D�UHQW�VXEVLG\�
WR�WKDW�DPRXQW��WKH�FRRSHUDWLRQ�DUULYHV�DW�D�UHQW�RI�����HXUR��MXVW�HQRXJK�WR�VWD\�ILQDQFLDOO\�
KHDOWK\��%XW�WKH�FRRSHUDWLRQ�DOVR�ILQGV�PRUH�LQQRYDWLYH�VROXWLRQV��7R�UHGXFH�WKH�FRVWV�RI�WKH�
UHQRYDWLRQ�� &ROOHFWLHI� *RHG� ZRUNV� ZLWK� LQWHUQVKLSV� XQGHU� WKH� JXLGDQFH� RI� D� SURIHVVLRQDO�
UHQRYDWLRQ�LQVWUXFWRU��$Q�DGGHG�UHQRYDWLRQ�VXEVLG\�RI�WKH�FLW\�RI�$QWZHUS�UHGXFHV�WKH�FRVWV�
HYHQ�PRUH��7KLV�DOORZHG�WR�VWDUW�ZLWK�D�ILUVW�SURMHFW�RI���KRXVLQJ�XQLWV�LQ�0HUNVHP��

7KH�ORQJ�WHUP�JRDO�KRZHYHU�LV�WR�EHFRPH�FRPSOHWHO\�LQGHSHQGHQW�E\������IURP�WKH�VXSSRUW�
RI�6DPHQOHYLQJVRSERXZ��L�H��IRU�WKH�VWUXFWXUDO�FRVWV�RI�SHUVRQQHO�����7R�UHDFK�WKLV�JRDO��WKH�
FRRSHUDWLRQ�KDV�WR�JURZ�DW�D�UHODWLYHO\�IDVW�SDFH�RI�WHQ�GZHOOLQJV�D�\HDU��7KH�µ$FKLOOHV�KHHO¶�LV�
QRW�WKH�SURYLVLRQ�RI�KRXVHV�UHDG\�IRU�UHQRYDWLRQ��EXW�WKH�VSHHG�RI�UHQRYDWLRQ�ZLWK�WUDLQHHV���
$GGLWLRQDOO\�� WKH�JXLGLQJ�DQG�PHQWRULQJ�RI�VXLWDEOH� FDQGLGDWHV�FRQVXPHV� WLPH�DQG�HQHUJ\��
LQWURGXFLQJ�D�FHUWDLQ�LQHUWLD�LQ�WKH�SURFHVV��

(YHQ�WKRXJK�WKH�FRRSHUDWLYH�&ROOHFWLHI�*RHG�LQHYLWDEO\�FRPHV�ZLWK�D�FHUWDLQ�IUDJLOLW\��LW�LV�VWLOO�
DQ�LQQRYDWLYH�DQG�WUXO\�VRFLDO�KRXVLQJ�PRGHO��2YHU�WLPH��&ROOHFWLHI�*RHG�ZLOO�KDYH�WR�RXWJURZ�
LWV�QLFKH�FKDUDFWHU�WR�PDNH�D�VLJQLILFDQW�VRFLHWDO� LPSDFW�RQ�WKH�OLYHV�RI�WKH�PRVW�YXOQHUDEOH�
FLWL]HQV�RI�$QWZHUS��  
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Commons and agriculture 

$� VHFRQG� FDVH� LV� WKH� IXQG� DQG� FRRSHUDWLRQ� µ'H� /DQGJHQRWHQ¶�� 7KLV� )OHPLVK� RUJDQL]DWLRQ�
DWWHPSWV�WR�JUDQW�DFFHVV�WR�DJULFXOWXUDO�ODQG�IRU�RUJDQLF�IDUPHUV��7KH�SORWV�DUH�SXUFKDVHG�ZLWK�
PRQH\�IURP�WKH�VKDUHV�RI�WKH�FRRSHUDWLYH��DQG�WKH�IDUPHUV�VLJQ�XVHU�DJUHHPHQWV�IRU�WKH�XVH�
RI� ODQG��:KHUHDV� WKH�DJULFXOWXUDO� ODQG� LV�XVXDOO\� UHQWHG�E\� IDUPHUV� IURP� WKH�&3$6��FKXUFK�
SURSHUW\�RU�SULYDWH�ODQGRZQHUV��WKH�ODQG�DW�'H�/DQGJHQRWHQ�LV�RZQHG�E\�D�FRRSHUDWLYH��7KLV�
HQVXUHV� WKDW� WKH�FXUUHQW�DQG�VXEVHTXHQW�JHQHUDWLRQV�RI� IDUPHUV�ZLOO�RQO\�FXOWLYDWH� WKH� ODQG�
RUJDQLFDOO\�� $� QXPEHU� RI� SURMHFWV� DUH� DOVR� VHOI�KDUYHVW� RU� &6$�IDUPV�� ZKHUH� WKH� IDUPHU
V�
LQFRPH�LV�VXSSRUWHG�E\�D�FRPPXQLW\�DQG�D�PXOWL�OHYHO�VKDUHG�RZQHUVKLS�DULVHV��,Q�WKH�FDVH�RI�
VHOI�KDUYHVW��WKLV�JURXS�RI�VKDUHKROGHUV�DOVR�OLWHUDOO\�KDV�DFFHVV�WR�WKH�ODQG�IRU�KDUYHVWLQJ��

�

Commoning land for agriculture at Werve Hoef in Wijnegem 

7KH�VLWH�µ:HUYH�+RHI¶�LQ�:LMQHJHP�LV�RQH�RI�PDQ\�PLFUR�FDVHV�RI�'H�/DQGJHQRWHQ��,W�LV�ORFDWHG�
LQ�WKH�XUEDQ�IULQJH�RI�$QWZHUS��7KH�QDPH�µ:HUYH�+RHI¶�UHIHUV�WR�D�IDUP�IURP�WKH���WK�FHQWXU\�RQ�
WKH� VLWH� RI� WKH� FXUUHQW� IDUPKRXVH�� 7KHUH� ZHUH� DOVR� PHGLHYDO� WUDFHV� RI� D� FHPHWHU\� DQG� DQ�
DVVRFLDWHG�FKXUFK�IURP�WKH���WK�FHQWXU\�RQ�WKH�RWKHU�VLGH�RI�WKH�VLWH��:LWK�DERXW����KHFWDUHV�LQ�
WKH�PLGGOH�RI�D�GHQVHO\�EXLOG�XS���WK�FHQWXU\�VXEXUEDQ�DUHD�ZLWK�D�PXOWLWXGH�RI�ORFDO�IDFLOLWLHV��
WKH�VLWH�RI�:HUYH�+RHI�LV�D�SUHPLXP�ORFDWLRQ�IRU�KRXVLQJ�GHYHORSPHQW�LQ�:LMQHJHP��7RGD\��WKH�
DUHD�SUHVHQWV� LWVHOI� DV�D� YDVW� RSHQ�VSDFH��ZLWK�RQO\�RQH�EXLOGLQJ� OHIW� WKDW� FRXOG�EH�XVHG� IRU�
DJULFXOWXUH��:KHUHDV�WKH�DUHD�LV�ODUJHO\�LQWHQGHG�DV�D�UHVLGHQWLDO�H[SDQVLRQ�DUHD��DQG�DV�VXFK�
GHILQHG�LQ�WHUPV�RI�ODQG�XVH���WKH�YDFDQW�ORWV�DUH�PRVWO\�XVHG�WRGD\�IRU�DJULFXOWXUH���

7KH�ORFDO�DXWKRULW\�RI�:LMQHJHP�DQG�WKH�VRFLDO�KRXVLQJ�FRPSDQ\�'H�,GHDOH�:RQLQJ��',:��LQWHQG�
WR� MRLQWO\� GHYHORS� D� VXVWDLQDEOH� QHLJKERXUKRRG� DW�:HUYH� +RHI�� 7KHUH� KDV� EHHQ� D� FKDLQ� RI�
LQWHUDFWLRQV� ZLWK� GLIIHUHQW� DFWRUV� WRZDUGV� D� FRPPRQV�LQVSLUHG� XVH� RI� WKH� VLWH�� 0DQ\� VWHSV�
WRZDUGV�FRPPXQLQJ�KROG�D�IUDJLOH��IXWXUH�RULHQWHG�DQG�DW�WLPHV�XWRSLDQ�SURPLVH�RI�FRPPRQLQJ��
ZLWKRXW�FHUWDLQW\�WR�DFWXDOO\�WUDQVODWH�JUDQG�SULQFLSOHV�LQWR�FRQFUHWH�ODQGHG�FRPPRQV��:H�FDQ�
GLVWLQJXLVK� ILYH�VWDJHV�RI� LQWHUDFWLRQ� LQ� WKLV� ³UXQ�XS� WRZDUGV�FRPPRQLQJ´�� ����)LUVW�� WKH�VRFLDO�
KRXVLQJ�FRPSDQ\�'H�,GHDOH�:RQLQJ��',:���ZKR�LV�WKH�RZQHU�RI�WKH�SORW��WDNHV�WKH�LQLWLDWLYH�WR�
GHYHORS�WKH�VLWH�������:KHQ�µ'H�/DQGJHQRWHQ¶��'/J��MRLQV�WKH�QHJRWLDWLRQV��GLIIHUHQW�SODQV�KDYH�
DOUHDG\�EHHQ�GUDIWHG������7KH�QH[W�VWDJH�WKHQ�LV�WR�GUDIW�D�VKDUHG�SURMHFW�GHVFULSWLRQ�ZLWK�',:�
DQG�'/J������ZKLFK�HTXDOO\�DOORZV�WR�VFUHHQ�GLIIHUHQW�IDUPHUV�DQG�WR�VHOHFW�RQH������7KH�SURYLVRU\�
ODVW�VWDJH�ILQDOLVHV�D�VHULHV�RI�IRUPDO�FRQVROLGDWLRQV�EHWZHHQ�WKH�RZQHU��WKH�FRRSHUDWLYH�DQG�WKH�
IDUPHU��$Q�LPSRUWDQW�VWDJH�WR�FRPH�LV�WKH�FRQVWUXFWLRQ�RI�WKH�VRFLDO�KRXVLQJ�XQLWV�� WKH�DFWXDO�
IDUPLQJ�DFWLYLWLHV�DQG�WKH�OLQNV�ZLWK�WKH�QHZ�LQKDELWDQWV����

7KURXJKRXW� WKHVH� LQWHUDFWLRQV�� WKHUH� DUH� WKUHH� LPSRUWDQW� G\QDPLFV� LQ� WKH� GHYHORSPHQW� RI�
DJULFXOWXUDO�ODQG�DV�D�FRQFUHWH�ODQGHG�FRPPRQV��)LUVW�RI�DOO��WKHUH�LV�WKH�GLVFXVVLRQ�RQ�WKH�XVH�
RI�ODQG�ZLWK�WKH�VRFLDO�KRXVLQJ�FRPSDQ\�',:��WKH�FRRSHUDWLYH�'H�/DQGJHQRWHQ��WKH�QHZ�IDUPHU��
WKH� FXUUHQW� XVHUV� RI� WKH� ODQG� DQG� WKH� ORFDO� FRPPXQLW\�� 7KH� GLVFXVVLRQ� LV� PDLQO\� DERXW� WKH�
FROOHFWLYH� FKDUDFWHU� RI� ODQG� XVH� DQG� SDUWLFXODUO\� DERXW� WKH� OLQN� WR� WKH� H[LVWLQJ� DQG� WKH� QHZ�
FRPPXQLW\�� 6HFRQGO\�� WKH� LQWHUDFWLRQV� IRFXV� RQ� EXLOGLQJ� D� KRVW� FRPPXQLW\� WR� JRYHUQ� WKH�
DJULFXOWXUDO�ODQG�DV�D�FRPPRQV��7KLUGO\��WKHUH�LV�D�ORQJ�UXQ�XS�QHHGHG�WR�JHW�WR�DQ�DJUHHPHQW�
DERXW�WKH�RZQHUVKLS�UHJLPH��ZKLFK�GHYHORS�ZLWK�UHODWLYHO\�IHZ�DFWRUV�� �
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Commons and slow roads 

7KH�SURMHFWV�RI�WKH�
6ORZ�5RDGV
�RUJDQL]DWLRQ�LV�DQRWKHU�FHQWUDO�FDVH�LQ�WKH�,1,'*2�VWXG\���
6ORZ�SDWKV�DUH�URDGV�WKDW�DUH�QRW�DFFHVVLEOH�IRU�PRWRUL]HG�WUDIILF��,Q�WKH�FDVH�VWXG\��LW�LV�EHLQJ�
LQYHVWLJDWHG� KRZ� VKLIWV� LQ� WKH� XVH� RI� ODQG� LQ� SULYDWH� DV� ZHOO� DV� RWKHU� RZQHUVKLS� UHJLPHV�
FRQWULEXWH�WR�PDNLQJ�D�)OHPLVK�QHWZRUN�RI�VORZ�URDGV�DFFHVVLEOH��RU�NHHSLQJ�LW��DQG�WR�LQFUHDVH�
WKH�FROOHFWLYH�VSDFH�� ,W� LV�QRW�H[FOXGHG�WKDW�RWKHU��PRUH��FRPPRQ��IRUPV�RI�RZQHUVKLS�PD\�
DULVH�LQ�WKH�ORQJ�WHUP���

 

4. Lessons learnt from the cases 

7KH�WKUHH�PLFUR�FDVHV�IURP�GLIIHUHQW�)OHPLVK�RUJDQL]DWLRQV�LOOXVWUDWH�KRZ�FRQFUHWH�FRPPRQV�
LQLWLDWLYHV�PRELOL]H�GLIIHUHQW�SULQFLSOHV�RI�ODQGHG�FRPPRQV��ZKLFK�UHTXLUHV�QHJRWLDWLRQV�ZLWK�D�
YDULHW\�RI�DFWRUV�WR�GHYHORS�WDLORU�PDGH�DSSURDFKHV�DQG�K\EULG�JRYHUQDQFH�DUUDQJHPHQWV��FI��
3���IRU�SDUWLFXODU�ODQG�XVHV��FI��3���DQG�RU�RZQHUVKLS�UHJLPHV��FI��3����7KH�DUUDQJHPHQWV�QHHG�
                                                           
5 The main researchers for this case are Sofia Saavaedra Bruno,  Pieter Van den Broeck, Constanza Parra and 
Frank Moulaert (and untill 2016 also Mattias Bussels), also KULeuven.  

Commoning slow paths in the case of Hoofse Hoek in South of Antwerp 

7KH�+RRIVH�+RHN�SDWK�LV�FRQQHFWLQJ�WKH�PXQLFLSDOLWLHV�RI�+RYH�DQG�/LQW�LQ�WKH�SHUL�XUEDQ�
6RXWK�RI�$QWZHUS��7KH�ZLGHU�DUHD�DOUHDG\�FDPH�XQGHU�WKH�DWWHQWLRQ�RI�WKH�QHZO\�HVWDEOLVKHG�
LQWHU�PXQLFLSDO�QHWZRUN�µ/DQGVFKDSVSDUN�=XLGUDQG¶�LQ�������ZKHQ���PXQLFLSDOLWLHV�DJUHHG�
WR� FROODERUDWH� WR� FUHDWH� D� UHJLRQDO� ODQGVFDSH�� L�H�� SUHVHUYLQJ� WKH� UHJLRQ�VSHFLILF� RSHQ�
VSDFHV��6ORZ�URDGV�FRXOG�EHFRPH�D�µFDSLOODU\�V\VWHP�WR�WKH�RSHQ�VSDFH¶��WKDW�ZRXOG�VHUYH�
WR�µFRXQWHUDFW�WKH�FUHHSLQJ�XUEDQLVDWLRQ�RI�WKH�UHJLRQ¶��6DDYHGUD�%UXQR�H�D��� LQ��9DQ�GHQ�
%URHFN�H�D���HGV����IRUWKFRPLQJ����,W�WRRN�WKUHH�\HDUV�IURP�WKH�VWDUW�RI�WKH�SURMHFW�WR�FUHDWH�
VORZ�SDWKV�WR�WKH�RIILFLDO�RSHQLQJ�RI�WKH�+RRIVH�+RHN�SDWK��0D\������XQWLOO�2FWREHU��������
7KH� SURMHFW� WHDP� ZLWK� D� SURMHFW� IDFLOLWDWRU� IURP� WKH� µ7UDJH� :HJHQ¶� RUJDQLVDWLRQ�� D�
UHSUHVHQWDWLYH� RI� WKH� LQWHU�PXQLFLSDO� QHWZRUN� DQG� PHPEHUV� RI� WKH� PXQLFLSDO� SXEOLF�
DGPLQLVWUDWLRQV�RI�+RYH�DQG�/LQW�RUJDQLVHG�WKH�FROODERUDWLRQ�ZLWK�ERWK�ORFDO�DQG�VXSUDORFDO�
DFWRUV�WR�PDNH�WKLV�KDSSHQ��H�J��ZLWK�IDUP�WHQDQWV���ZLWK�WKH�)OHPLVK�$JHQF\�IRU�)RUHVWU\�
DQG�1DWXUH��DV�ZHOO�DV�ZLWK�WKH�HQYLURQPHQWDO�RUJDQLVDWLRQ�1DWXXUSXQW��7KH�GHILQLWLRQ�RI�WKH�
WUDMHFWRU\�UHTXLUHG�LQ�GHSWK�DQDO\VLV�RI�RSWLRQV�EDVHG�RQ�VLWH�YLVLWV��SXEOLF�DGYLVRU\�URXQGV�
DQG� PDQ\� VHSDUDWH� WDONV� ZLWK� ODQG� RZQHUV� DQG� ODQG� XVHUV�� (YHQ� LI� LW� RQO\� FRQFHUQV� D�
UHODWLYHO\�VKRUW�WUDMHFWRU\�RI�����PHWUHV��LW�UHTXLUHG�D�UHODWLYHO\�EURDG�VFRSH�RI�FROODERUDWLRQ��
L�H��DOVR�LQFOXGLQJ�WKH�VRFLDO�ZHOIDUH�RUJDQLVDWLRQV�IURP�$QWZHUS�DQG�/LHU�DV�RZQHUV�RI�PDMRU�
SDUWV�RI�ODQG�DFURVV�ZKLFK�WKH�SDWK�ZRXOG�UXQ��DV�ZHOO�DV�WKH�'LHQVW�,QWHJUDDO�:DWHUEHOHLG�
VLQFH�WKLV�ZDWHU�PDQDJHPHQW�DJHQF\�GHPDQGV�D���PHWHUV�VWULS�IRU�VHUYLFH�QH[W�WR�D�EURRN�
DFURVV� ZKLFK� WKH� SDWK� ZRXOG� UXQ�� 7KH� RUJDQLVDWLRQ� 7UDJH�:HJHQ� GUDIWHG� D� µXVH� ULJKW�
SDFNDJH¶�WR�EH�QHJRWLDWHG�LQGLYLGXDOO\�ZLWK�ODQG�RZQHUV�DQG�ODQG�XVHUV��H�J��LQFOXGLQJ�D�ULJKW�
RI� SDVDJH� WR� EH� UHYLHZHG� DIWHU� RQH� \HDU�� DQG� WR� SUHVHQW� WKH� LGHD� RI� ORFDO� VWHZDUGV� WR�
JXDUDQWHH�HQIRUFHPHQW�RI�WKH�DJUHHPHQW���7KH\�HTXDOO\�GLVFXVVHG�LVVXHV�RI�PDLQWHQDQFH��
LVVXHV�RQ�FRQVWUXFWLRQV��LQFOXVLRQ�LQ�D�UHJLRQDO�KLNLQJ�PDS��HWF��7KH�SURFHVV�RI�QHJRWLDWLQJ�
XVH�ULJKWV�UHYHDOV�µKRZ�GHOLFDWHO\�WKH�SURMHFW�WHDP�KDG�WR�PDQRHXYUH�LQ�RUGHU�WR�GHDO�ZLWK�
SURSHUW\�LVVXHV��HPSKDVL]LQJ�WKH�SUHGRPLQDQFH�RI�WKH�ORJLF�RI�RZQHUVKLS¶��6DDYHGUD�%UXQR�
H�D���LQ��9DQ�GHQ�%URHFN�H�D���HGV����IRUWKFRPLQJ�����
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WR� FRPSO\� ZLWK� WKH� VSHFLILFLW\� RI� WKH� WDUJHWHG� FRPPRQ�SRRO� UHVRXUFH� �FI�� 3���� ZLWK� ORFDO�
FRQGLWLRQV�DQG�VSDWLDO�FODLPV�RI�UHVSHFWLYH�KRVW�FRPPXQLWLHV��FI��3���DV�ZHOO�DV�ZLWK�FRQGLWLRQV�
IURP�WKH�ZLGHU�LQVWLWXWLRQDO�SROLWLFDO�V\VWHP��FI��3������:KHUHDV�FRPPRQV�DUH�D�FDWHJRU\�µLQ�
EHWZHHQ¶� SXEOLF� DQG� SULYDWH� DVVHWV�� FRPPRQV�LQLWLDWLYHV� FOHDUO\� DOVR� UHODWH� WR� PDUNHW� RU�
JRYHUQPHQWDO� SUDFWLFHV�� WR� KLHUDUFKLFDO� DQG� PDUNHW�OHG� VWUXFWXUHV�� DV� ZHOO� DV� WR� VHOI�
RUJDQL]DWLRQ�DQG�VSHFLILF�DIIHFWLYH�UHODWLRQV����

Tailormade hybrid governance arrangements  

)RU� LQVWDQFH� WKH� K\EULG� JRYHUQDQFH� DUUDQJHPHQW� RI� &ROOHFWLHI� *RHG� LQYROYHG� WKH� FLW\� RI�
$QWZHUS�DV�D�SDUWQHU�ZLWK�D�PDQDJHPHQW�UROH��L�H��6DPHQOHYLQJVRSERXZ���DV�ZHOO�DV�WKH�VRFLDO�
KRXVLQJ�FRPSDQ\�'H�,GHDOH�:RQLQJ�DQG�WKH�DVVRFLDWLRQ�µ$UP�LQ�$UP¶��&UXFLDO�LQ�WKLV�PLFUR�
FDVH�ZDV�WKH�GHFLVLRQ�WR�UHQRXQFH�IURP�VHOOLQJ�SORWV�DW�PDUNHW�YDOXHV��DQG�LQVWHDG�WR�FRQYHUW�
WKH�YDOXH�LQWR�VKDUHV�IRU�D�FRRSHUDWLYH��LQ�ZKLFK�DOVR�WKH�VRFLDO�KRXVLQJ�FRPSDQ\�LV�LQYROYHG�
DV�D�VKDUHKROGHU��(YHQ�LI�FRQYHUWHG��WKH�PDUNHW�ORJLF�DQG�YDOXH�RI�WKH�SORW�KDV�EHHQ�UHOHYDQW�
LQ�WKH�FDOFXODWLRQ�RI�WKH�VKDUHV��&ROOHFWLHI�*RHG�VWUHVVHV�VRFLDO�REMHFWLYHV��WKH�LQYROYHPHQW�RI�
WHQDQWV�LQ�WKH�UHQRYDWLRQ�RI�WKHLU�KRXVHV�LV�EXW�RQH�H[DPSOH�RI�KRZ�WR�LPSOHPHQW�WKHVH�DLPV�
LQ�D�WDQJLEOH�ZD\��,W�LQFRUSRUDWHV�D�ORJLF�RI�VRFLDO�HFRQRP\�DQG�RI�VHOI�RUJDQL]DWLRQ��/DVW�EXW�
QRW�OHDVW��WKH�K\EULG�JRYHUQDQFH�DUUDQJHPHQW�IRU�&ROOHFWLHI�*RHG�DOVR�UHOLHG�IRU�D�ODUJH�SDUW�
RQ� WKH� SHUVRQDO� FRPPLWPHQW� RI� SDUWLFXODUO\� RQH� SHUVRQ�� DOVR� DIIHFWLYH� UHODWLRQV� DQG�
LQYROYHPHQW�FDQ�H[SODLQ�DQ�LPSRUWDQW�VKDUH�RI�WKH�WDLORU�PDGH�DSSURDFK���

:H�GHWHFW�DQ�HTXDOO\�ODUJH�K\EULGLW\�LQ�WKH�DUUDQJHPHQW�IRU�'H�/DQGJHQRWHQ��WKH�IXQG�UHFHLYHV�
GRQDWLRQV� DV� ZHOO� DV� LQFRPHV� IURP� WKH� VKDUH� RI� WKH� FRRSHUDWLYH� LQ� RUGHU� WR� SXUFKDVH�
DJULFXOWXUDO� ODQG� �DW� PDUNHW� SULFHV��� ,Q� LWV� IXQFWLRQLQJ�� WKH� FRRSHUDWLYH� SDUWO\� UHOLHV� RQ�
JRYHUQPHQW�VXEVLGLHV��2Q�WRS�RI�WKLV��ORFDO�DXWKRULWLHV�FDQ�EH�D�SDUWQHU�LQ�D�SURMHFW�DV�D�ODQG�
RZQHU�RU�D�PHGLDWRU��,Q�RUGHU�WR�FUHDWH�SXEOLF�VXSSRUW�IRU�VSHFLILF�FDVHV��WKDW�DOVR�OHDQV�XSRQ�
WKH�YROXQWDU\�FRPPLWPHQW�RI����DPEDVVDGRUV��DQG�WKH�VXSSRUW�RI�PDQ\�LQWHUHVWHG�SHRSOH�DQG�
RUJDQL]DWLRQ�IRU�FURZG�IXQGLQJ�DFWLRQV��:KHUHDV�HDFK�PLFUR�FDVH�IRU�'H�/DQGJHQRWHQ�NQRZV�
LWV�SDUWLFXODULWLHV��DQG�UHTXLUHV�D�WDLORU�PDGH�DSSURDFK��WKH�:HUYH�+RHI�FDVH�LV�D�QRYHOW\�IRU�
WKUHH�VSHFLILF�DVSHFWV��IRU�WKH�ILUVW�WLPH��'H�/DQGJHQRWHQ�ZRXOG�DJUHH�RQ�D�ORQJ�OHDVH�IRU�WKH�
ODQG� LQVWHDG�RI�EHLQJ�WKH�RZQHU�RI� WKH�DJULFXOWXUDO� ODQG��7KLV�QRYHO�FRQVWHOODWLRQ�DOVR�KDV�D�
ILQDQFLDO� LPSDFW��VLQFH� WKH�DQQXDO�SD\PHQWV�IRU�D� OHDVH�UHTXLUH�PXFK� OHVV�ILQDQFLDO�PHDQV��
:LWK�WKH�RZQHU�VWLOO�LQYROYHG�ZKHQ�WKH�ODQG�LV�XVHG�IRU�RUJDQLF�IDUPLQJ��WKH�RZQHU�DOVR�KDV�D�
VD\�RYHU�ODQG�XVH�DQG�WKH�K\EULG�DUUDQJHPHQW�WKXV�LV�VRPHZKDW�PRUH�FRPSOH[��

/LNHZLVH��WKH�FDVH�RI�VORZ�SDWKV�OHDG�WR�K\EULG�JRYHUQDQFH�DUUDQJHPHQWV��ZKLFK�DUH�FRQVWUXF�
WHG�ZLWK�WKH�RZQHUV�DQG�XVHUV�RI�SDWKV��ZKR�ZHUH�SUHYLRXVO\�ODUJHO\�GLVFRQQHFWHG��,W�LV�D�WUXO\�
FROOHFWLYH��DQG�WKHUHIRUH�DOVR�IUDJLOH�HQGHDYRXU�WR�DJUHH�RQ�XVH�ULJKWV�DQG�RZQHUVKLS�UHJLPHV��
,W�LV�GHVLUDEOH�WR�ILQG�D�VWDEOH�DJUHHPHQW�IRU�WKHVH�OLQHDU�VWUXFWXUHV��ZKLFK�DUH�SDUW�RI�D�ODUJHU�
QHWZRUN��DOVR�IRU�WKH�FDVH�WKDW�RQH�RU�PRUH�RZQHUV�ZRXOG�GHFLGH�WR�VHOO�WKHLU�ODQG���

Renewed interest despite little legal anchoring  

,I�\RX�GHSDUW� IURP�WKH�VWULFW� OHJDO� WKHRU\�� WKHUH� LV�FXUUHQWO\�QR�URRP�IRU� ODQGHG�FRPPRQV� LQ�
)ODQGHUV�� WKHUH� LV� D� ILQLWH� QXPEHU� RI� VHSDUDWH� OHJDO� ILJXUHV� �H�J�� LQ� FRPPHUFLDO� ODZ��� WKDW�
UHJXODWH�SURSHUW\�DQG�XVH��LQFOXGLQJ�QDNHG�RZQHUVKLS��HDVHPHQW��OHDVHKROG�� WHQDQF\�ULJKWV��
FR�RZQHUVKLS�DQG�XVXIUXFW��7KH� µFROOHFWLYH¶� LV� ODUJHO\�DEROLVKHG�E\� ODZ�DV�DQ�RUJDQL]DWLRQDO�
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IRUP�DQG�D�OHJDO�ILJXUH�DW�WKH�EHJLQQLQJ�RI�WKH���WK�FHQWXU\��)RU�LQVWDQFH�FRPPRQ�PHDGRZV��
JXLOGV� RU� EHJXLQDJHV� UHFHLYHG� D� SULYDWH� RU� D� SXEOLF� RZQHU�� DQG� ZHOO�GHILQHG� ULJKWV�� 7KH�
UHQHZHG� LQWHUHVW� LQ� WKH�&RPPRQV�� IRU� H[DPSOH� LQ� FRRSHUDWLYHV�� JXDUDQWHH� IXQGV� RU� WUDGH�
XQLRQV��IRU�WKH�FROOHFWLYH�SURYLVLRQ�RI�HQHUJ\��(FRSRZHU���IRRG�SURGXFWLRQ��&6$V��RU�KRXVLQJ�
�H�J��6DPHQKXL]HQ���SXWV�SUHVVXUH�RQ�H[LVWLQJ�OHJDO�UHVWULFWLRQV��:H�ZLWQHVV�WKH�HPHUJHQFH�
RI�LQWHUPHGLDWH�IRUPV�DQG�LQWHUSUHWDWLRQV�RI�H[LVWLQJ�OHJDO�ILJXUHV��RIWHQ�VWDUWLQJ�IURP�FRPPRQV�
EDVHG�UHPQDQWV�LQ�OHJLVODWLRQ��VXFK�DV�HDVHPHQWV��PXQLFLSDO�JRRGV�DQG�FR�RZQHUVKLS��7KH�
TXHVWLRQ�LV�KRZ�IURP�VXFK�OHJDO�ILJXUHV�WKH�FRPPRQ�JRRG�FDQ�DJDLQ�EH�JLYHQ�D�IRUPDO�SODFH�
LQ�WKH�OHJLVODWLRQ��LQ�RUGHU�WR�EHWWHU�VXSSRUW�WKH�FRPSOH[�UHDOLW\�RI��VKDUHG��RZQHUVKLS��

Towards a generalized practice 

7KH�GLIIHUHQW�FDVHV�DQG�SDUWLFXODUO\�DOVR�WKH�RUJDQLVDWLRQV�EHKLQG�WKH�FDVH�KDYH�RQH�VKDUHG�
DQG�UHFRJQLVDEOH�SUHVVLQJ�FRQFHUQ��ZKLFK�LV�WR�HQVXUH�WKH�ORQJ�WHUP�VXUYLYDO�IRU�FRPPRQLQJ�
LQLWLDWLYHV��RU�±�PRUH�RSWLPLVWLFDOO\��WKH�JURZWK�RI�WKH�RUJDQLVDWLRQ�DQG�WKH�HYROXWLRQ�WRZDUGV��
PRUH�JHQHUDOLVHG�SUDFWLFHV��7KLV�FDQ� OHDG�WR�D�VFDOLQJ�XS�� L�H��D� ODUJHU�RUJDQLVDWLRQ�RU� WR�D�
SURFHVV�RI�VFDOLQJ�RXW��L�H��ZLWK�D�PXOWLSOLFDWLRQ�RI�WKH�QXPEHU�RI�PLFUR�FDVHV��$OO�WKUHH�PDLQ�
,1',*2�FDVHV�DUH�FRQIURQWHG�ZLWK�WKHVH�LVVXHV��DW�WLPH�ZLWK�ERWK�VFDOLQJ�XS�DQG�VFDOLQJ�RXW��
7KLV�FKDOOHQJH�RI�RUJDQLVDWLRQDO�SRVLWLRQLQJ�OHDGV�WR�GLIIHUHQW�LVVXHV���

��� +RZ�FDQ�D�VWDEOH�ILQDQFLDO�PRGHO�DQG�IORZ�RI�PHDQV�EH�EXLOW�WKDW�OHDGV�WR�VHOI�VXVWDLQLQJ�
RUJDQLVDWLRQV"�:KHUHDV�D�FRRSHUDWLYH�RU�DVVRFLDWLRQ�PD\�DW�ILUVW�UHO\�RQ�VWDUWLQJ�JUDQWV�RU�
VXEVLGLHV�� WKLV� XVXDOO\� GRHV� QRW� SURYLGH� D� VXVWDLQDEOH� SHUVSHFWLYH� IRU� WKH� ORQJ� WHUP��$�
ILQDQFLDO�VWUDWHJ\�WRZDUGV�D�VHOI�VXVWDLQDEOH�RUJDQLVDWLRQ�RIWHQ�LPSOLHV�HFRQRPLHV�RI�VFDOH���
��

��� %XLOGLQJ� DQG� VWUHQJWKHQLQJ� DQ� RUJDQLVDWLRQ� HTXDOO\� UHTXLUHV� D� ZLGHQLQJ� RI� WKH� KRVW�
FRPPXQLW\�� 7KLV� LPSOLHV� LVVXHV� RI� PRELOLVDWLRQ�� FRPPXQLFDWLRQ� DQG� SDUWLFLSDWLRQ�� EXW�
SRVVLEO\�DOVR�LVVXHV�RI�FRQVLVWHQF\�DQG�FRQWLQXLW\��+RZ�FDQ�WHQDQWV�EHFRPH�UHVSRQVLEOH�
VWHZDUGV� IRU� WKH� FRPPRQ� JRRG"� +RZ� FDQ� D� ODUJH� JURXS� RI� DPEDVVDGRUV� IRU� 'H�
/DQGJHQRWHQ�DQG� IDUPHUV�EH�XS�WR�GDWH�ZLWK� WKH�RUJDQLVDWLRQV¶�HYROXWLRQ"�+RZ�FDQ�EH�
DVVXUHG�WKDW�µURDG�VSRWWHUV¶�VKDUH�WKH��HYROYLQJ��FRQFHUQV�RI�WKH�VORZ�URDG�RUJDQLVDWLRQ"�
:KDW�DUH�WKH�OLPLWV�LQ�XSVFDOLQJ�D�SDUWLFLSDWRU\�PRGHO�WR�LQYROYH�FRPPRQHUV"��

�
��� /DVW�EXW�QRW�OHDVW��VKLIWV�LQ�VFDOHV�DOVR�FKDQJH�UHODWLRQV�ZLWK�RWKHU�DFWRUV��ZKLFK�SRVVLEO\�

DOVR�IRUFHV�D�WUDQVLWLRQ�LQ�WKH�RZQ�RUJDQLVDWLRQ��$�FRRSHUDWLYH�RU�DVVRFLDWLRQ�PRYHV�EH\RQG�
EHLQJ�D�QLFKH�SOD\HU�ZKHQ� LW�EHFRPHV�UHFRJQLVHG�DV�DQ�DFWRU� LQ�D� ODUJHU� WUDQVLWLRQ��EXW�
SRVVLEO\�DOVR�SHUFHLYHG�DV�D�µFRPSHWLWRU¶�RU�HYHQ�µWKUHDW¶�WR�PDLQVWUHDP�DSSURDFKHV��:LWK�
WKLV�� WKH� RUJDQLVDWLRQ¶V� RZQ� ORJLF� PLJKW� VKLIW�� H�J�� IURP� D� VPDOO�VFDOH� PRYHPHQW� WKDW�
HPSKDVLVHG� VROLGDULW\� DQG� VXVWDLQDELOLW\�� WRZDUGV� D� ODUJHU� XSVFDOH� RUJDQLVDWLRQ�� WKDW�
HTXDOO\�UHIOHFWV�RQ�HFRQRPLF�UDWLRQDO��VFLHQWLILF�YDOLGLW\�DQG�D�EXVLQHVV�OLNH�SURMHFW�EDVHG�
ORJLF�� ,V� WKLV� D� WUXH� VKLIW� LQ� IRFXV� RU� FDQ� LW� EH� UHFRQFLOHG�ZLWK� WKH� LQLWLDO� DPELWLRQV"� )RU�
LQVWDQFH�WKH�UHODWLRQV�RI�&ROOHFWLHI�*RHG�ZLWK�RWKHU�SDUWLHV�ZRXOG�SRVVLEO\�FKDQJH�ZKHQ�LW�
EHFRPHV�D�ELJJHU�SOD\HU�IRU�WKH�VXSSO\�RI�KRXVLQJ��7DUJHWLQJ�DW�D�PRUH�JHQHUDO�DSSURDFK�
LQ�WHUPV�RI�DXGLHQFH��DWWUDFWLQJ�KLJKHU�LQFRPHV��DQG�PDUNHWDEOH�DFWLYLWLHV��WKH�SURYLVLRQ�RI�
VHUYLFHV�E\� WKH�UHVLGHQWV��PD\�SHUKDSV�VWUHQJWKHQ� WKH�FDSLWDO�EDVH�DQG�XOWLPDWHO\�KHOS�
PRUH� ODUJH�SRRU� IDPLOLHV� IURP� WKHLU�KRXVLQJ�SUREOHP��%XW�GRHV� LW�GLVWUDFW� IURP� WKH�FRUH�
DLPV"�6LPLODUO\�� WKH�FRRSHUDWLYH�'H�/DQGJHQRWHQ�LV�H[SHFWHG�WR�JURZ�IDVWHU�WKURXJK�DQ�
DOOLDQFH�ZLWK�DFWRUV�IURP�ORFDO�IRRG�VWUDWHJLHV��ZKHUHDV�LW�KDV�WR�UHFRJQLVH�WKDW�WKHVH�DFWRUV�
QRW�QHFHVVDULO\�DOVR�VXEVFULEH�WR�RUJDQLF�IDUPLQJ��$W�ZKDW�FRVW�LV�XSVFDOLQJ�GHIHQGDEOH"��

�
                                                           
6 These issues where developed at a workshop, which was organized by the INDIGO-consortium for the IASC 
conference on commons, Utrecht, July 2017.  
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7KH�DPELWLRQV�WRZDUGV�PRUH�JHQHUDOLVHG�SUDFWLFHV�GLIIHU�LQ�WKH�WKUHH�FDVHV��)RU�LQVWDQFH��WKH�
FRRSHUDWLYH�'H�/DQGJHQRWHQ�H[SHFWV�WR�EH�DEOH�WR�UXQ�DXWRQRPRXVO\�ZLWK�DW�OHDVW�����KD�RI�
ODQG��L�H��WR�UHFHLYH�D�UHWXUQ�IURP�XVHU�DJUHHPHQWV�ZLWK�IDUPHUV�ODUJH�HQRXJK�WR�VXSSRUW�WKH�
RSHUDWLRQDO�FRVWV�RI�WKH�FRRSHUDWLYH���7KH�RUJDQLVDWLRQ�7UDJH�:HJHQ�LV�HTXDOO\�LQYROYHG�LQ�WKH�
UHDOLVDWLRQ� RI� GLIIHUHQW� PLFUR�FDVHV�� EXW� WKHUH� LV� QR� GLUHFW� UHODWLRQ� WR� WKH� LQFRPH� RI� WKH�
RUJDQLVDWLRQ��$OVR��WKH�PLFUR�FDVHV�LGHDOO\�FRQWULEXWH�WR�D�ODUJHU�QHWZRUN�RI�VORZ�URDGV���
 
$OVR�&ROOHFWLHI�*RHG�LOOXVWUDWHV�WKDW�FKDQJLQJ�VFDOHV�GRHV�QRW�QHFHVVDULO\�OHDG�WR�PRUH�PHDQV�
IRU� DQ�RUJDQLVDWLRQ�� WKH� WHQDQWV� FRRSHUDWLYH�XVHV� UHQW� LQFRPH� WR� UHQRYDWH� WKH�KRXVHV� LQ�D�
EUHDNHYHQ� ZD\�� ,QWURGXFLQJ� D� PRUH� JHQHUDOLVHG� SUDFWLFH� ZRXOG� LPSO\� D� PXOWLSOLFDWLRQ� RI�
SURMHFWV�VXFK�DV�WKH�KRXVLQJ�SURMHFW�LQ�0HUNVHP��SUREDEO\�VWLOO�ZLWKLQ�WKH�VDPH�FRRSHUDWLYH��,Q�
WKH� ORQJ� UXQ�� WKH� FRRSHUDWLYH� FDQ� WU\� WR�EHFRPH�DQ� LQVWLWXWLRQDOLVHG�SDUWQHU� LQ� WKH�KRXVLQJ�
V\VWHP��DQG�SRVVLEO\�HYHQ�D�WKLUG�SLOODU�WR�SULYDWH�DQG�SXEOLF�VRFLDO�VXSSOLHUV�����
� 

5. Commons-practices as a game-changer for climate issues? 

,Q�D�EULHI�HSLORJXH��ZH�ZRXOG�OLNH�WR�OLQN�WKH�KHUH�GHVFULEHG�SUDFWLFHV�WR�WKH�µFRRO¶�WKHPH�RI�WKH�
FRQIHUHQFH��L�H��WKH�UROH�RI�XUEDQ�SODQQLQJ�IRU�FOLPDWH�LVVXHV��:H�KHUH�IRFXVHG�RQ�FRPPRQV�
LQLWLDWLYHV��ZKLFK�JHQHUDOO\�VWDUW�IURP�FLYLO�DFWLRQV��DOWKRXJK�WKH�K\EULG�JRYHUQDQFH�DUUDQJHPHQW�
SURYHG�WKDW�DOO�SURMHFWV�DOVR�KDYH� OLQNV� WR�SXEOLF�DXWKRULWLHV�DV�ZHOO�DV� WR�PDUNHW� ORJLFV�DQG�
PDUNHW�DFWRUV��:KHUHDV�WKH�SURMHFWV�DUH�QR�GLUHFW�FRQWULEXWLRQV�WR�FOLPDWH�DFWLRQ�SODQV��WKH�
GHYHORSPHQW�RI�ODQGHG�FRPPRQV�SULQFLSDOO\�GRHV�FRQWULEXWH�WR�D�ORJLF�RI�VXVWDLQDEOH�XVH�RI�
ODQG��LQYROYLQJ�PDQ\�GLIIHUHQW�DFWRUV�DV�VWHZDUGV�IRU�VXVWDLQDEOH�XVH��DQG�WKHUHIRUH�DOVR�UHODWH�
WR�LVVXHV�RI�FOLPDWH�LVVXH���7KH�ILUVW�TXHVWLRQ�RI�WKH�ILIWK�FRQIHUHQFH�WUDFN�VXJJHVWV�WR�FRQVLGHU�
KRZ�FOLPDWH�FKDQJH�FDQ�DIIHFW�FLWL]HQ�SDUWLFLSDWLRQ���%DVHG�RQ�WKH�VWXG\�RI�WKH�UHODWLYHO\�VPDOO�
VFDOH�FRPPRQV�LQLWLDWLYHV��ZH�KHUH�ZRXOG�OLNH�WR�LQYHUW�WKLV�TXHVWLRQ�LQWR�DQ�DFWLYH�ERWWRP�XS�
SHUVSHFWLYH��µ+RZ�FDQ�FLWL]HQ�SDUWLFLSDWLRQ�DIIHFW�FOLPDWH�FKDQJH"¶���

7KH�%ULWLVK�SURIHVVRU�IRU�(QYLURQPHQWDO�6RFLDO�6FLHQFH�-RXQL�3DDYROD��DGGUHVVHG�WKH�UHODWLRQ�
RI�&RPPRQV�DQG�&OLPDWH�&KDQJH� LQ�WKH�ERRN�³3URSHUW\� LQ�/DQG�DQG�RWKHU�UHVRXUFHV´���+H�
VWDWHV�WKDW�³&OLPDWH�FKDQJH�FDQ�EH�XQGHUVWRRG�DV�D�SUREOHP�RI�XVLQJ�common-SRRO�UHVRXUFHV´�
�3DDYROD��S��������EXW�WKDW�³/DQG�XVH�DQG�ODQG�XVH�FKDQJH��«��DUH�H[DPSOHV�RI�LVVXHV�WKDW�
UHPDLQ� ZKROO\� RU� ODUJHO\� XQDGGUHVVHG� E\� WKH� FXUUHQW� FOLPDWH� FKDQJH� UHJLPH�´� �LELG���� 7KH�
GLIIHUHQW�H[DPSOHV�RI�landed�FRPPRQV�WDNH�ODQG�XVH�DQG�RZQHUVKLS�DV�D�SRLQW�RI�GHSDUWXUH�WR�
IRVWHU�VXVWDLQDEOH�XVH�RI�FRPPRQ�SRRO�UHVRXUFHV���

7LPH� DQG� VFDOH� RI� FRPPRQV� LQLWLDWLYHV� PDWWHU� LQ� WKLV�� VLQFH� WKH\� DUH� URRWHG� LQ� ORFDO� KRVW�
FRPPXQLWLHV�� ZKR� DFW� DV� VWHZDUGV� IRU� D� VSHFLILF� FRPPRQ�SRRO� UHVRXUFH�� 7KH� ORFDO�
FRPPXQLWLHV� GHYHORS� D� VRFLR�HFRORJLFDO� UHODWLRQVKLS� FRQFHUQLQJ� D� VSHFLILF� FRPPRQ�SRRO�
UHVRXUFH��IRU�ZKLFK�WKH\�DJUHH�RQ�D�VHW�RI�UXOHV��EDVHG�LQ�D�FRQVHQVXV�RQ�WKH�LQWHUHVWV�DQG�
FODLPV�RI�WKH�YDULRXV�FRPPXQLWLHV�RI�SUDFWLFH�DQG�LQGLYLGXDO�XVHUV�LQYROYHG��+RVW�FRPPXQLWLHV�
EHFRPH� HIIHFWLYH� DJHQWV� RI� VXVWDLQDEOH� GHYHORSPHQW�� PHGLDWLQJ� LQ� SRVVLEOH� VRFLDO� RU�
HQYLURQPHQWDO�FRQIOLFWV��LGHDOO\�QRW�RYHUORRNLQJ�PLQRULW\�YRLFHV��7KH�UHODWLRQ�WR�WKH�UHVRXUFH�LV�
GHYHORSHG�RQ�WKH�ORFDO�VFDOH��L�H��D�VFDOH�WKDW�DOORZV�IRU�FRQVHQVXV�RYHU�D�GHWDLOHG�VFKHPH�RI�
UHJXODWLRQV�DQG�D�VFDOH�WKDW�DOORZV�HQIRUFHPHQW���

                                                           
7 Professor of Environmental Social Science at the University of Leeds 
8 Published by the Lincoln Institute of Land Policy in Massachusetts 
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$JUHHPHQWV� RQ� WKH� VFDOH� RI� SODQHW� HDUWK��ZLWK� D� YDVW�PXOWLWXGH�RI� DFWRUV� DQG� VRFLR�VSDWLDO�
FODLPV� ULVN� WR� VWUDQG�RQ� ORZHVW� GHQRPLQDWRUV��� DQG�RU� WR�DFWXDOO\� UHSHDW� WKH� WUDJHG\�RI� WKH�
FRPPRQV���2YHU�ORQJHU�SHULRGV�RI�WLPH�DQG�LQ�D�ODUJHU�VFDOH��RQH�ULVNV�WR�KDYH�VLWXDWLRQV�RI�
IUHH�ULGLQJ��RYHU��RU�XQGHUXVH��RU�HYHQ�D�PDMRULW\�DFWLQJ�DFFRUGLQJ�WR�LQGLYLGXDO�UDWLRQDOLWLHV����

SMALL SCALE COMMONS  
Joint use as a commons 
= favorable to all people in a given 
community, possible to reinforce rules 

6FDOLQJ�XS�DQG�RU�ORQJ�WHUP�XVH�
-RLQW�XVH�ZLWK�D�ULVN�RI�IUHH�ULGLQJ�DQG�RYHU�XVH��

6FDOLQJ�XS�DQG�RU�ORQJ�WHUP�XVH�
-RLQW�XVH�ZLWK�D�ULVN�RI�XQGHU�XVH�

GLOBAL COMMONS 
Risks that a majority acts according to individual 
rationalities > tragedy of the commons? 

 Table 2: Commoning practices in small and large scale.  

7KH�VZLVV�EDVHG�VFKRODU�$QWKRQ\�3DWW���DUJXHV�LQ�WKLV�WKDW�WKH�µWUDJHG\�RI�WKH�FRPPRQV¶�LV�QR�
ORQJHU� D� UHOHYDQW� SUREOHP� IUDPH� IRU� FOLPDWH� LVVXHV� ZKHQ� HYHU\� FRXQWU\� DQG� HYHU\� VLQJOH�
KRXVHKROG� KDV� LQFHQWLYHV� WR� DFWLYHO\� FRQWULEXWH� WR� FOLPDWH� PHDVXUHV�� UHJDUGOHVV� RI� ZKDW�
QHLJKERUV� GR� �3DWW�� ������ ���� +H� HTXDOO\� VWXPEOHV� RYHU� WKH� LGHD� RI� QHJRWLDWHG� ELQGLQJ�
DJUHHPHQWV�ZKHQ�LW�FRPHV�WR�JOREDO�WDUJHWV��DQG�LQVWHDG��SURSRVHV�WR�EDVH�SROLF\�LQVWUXPHQWV�
LQ�DQ�HYROXWLRQDU\�DSSURDFK��:H�KHUH�ZDQW�WR�DUJXH�WKDW�WKH�WUDJHG\�RI�WKH�FRPPRQV�IUDPLQJ�
DOORZV�WR�XQGHUVWDQG�ZK\�JOREDO�DJUHHPHQWV�DV�ZHOO�DV�WKH�LPSOHPHQWDWLRQ�WKHUHRI�ULVN�WR�EH�
SRRU��$W�WKH�VDPH�WLPH��WKH�QDUUDWLYH�FDQ�±�DV�DQ�DOWHUQDWLYH�µLQYLVLEOH�KDQG¶��PRELOLVH�PDQ\�
GLIIHUHQW�QHZ�FRPPRQV�DQG�UH�FRPPRQLQJ�LQLWLDWLYHV�RQ�D�ORFDO�VFDOH��ZKLFK�MRLQWO\�FRQWULEXWH�
WR� D� SRO\FHQWULF� DSSURDFK� IRU� FOLPDWH� JRYHUQDQFH� �FI�� 3DDYROD�� ������ ������ 6LPLODU� WR� WKH�
FRYHQDQW�RI�PD\RUV�IRU�FOLPDWH�DQG�HQHUJ\�REMHFWLYHV��WKH�PXOWLSOLFLW\�RI�FRPPRQV�LQLWLDWLYHV�
WKDW�LQWHUYHQH�LQ��SHUL��XUEDQ�PHWDEROLVPV�FDQ�KDYH�DQ�LPSRUWDQW�DFFXPXODWHG��DQG�V\VWHPLF�
HIIHFW� IRU�JOREDO�FRPPRQ�SRRO� UHVRXUFHV�� ,W�DOORZV� WR� UDLVH�DZDUHQHVV��FKDQJH�EHKDYLRXUV��
OLIHVW\OHV�DQG�SUDFWLFHV�VWDUWLQJ�IURP�VPDOO��WDQJLEOH�H[DPSOHV��\HW�OHDGLQJ�WR�D�PXOWLSOLFDWLRQ�
�DQG�QRW�QHFHVVDULO\�DOZD\V�DOVR�WR�VFDOLQJ�XS��RI�FROOHFWLYH�DFWLRQ�LQWHUYHQWLRQV�WKDW�FDQ�DGG�
WR�WKH�UHVLOLHQFH�RI�SODFHV�DQG�FRPPXQLWLHV���

�
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9 Cf. Paavola on this, who compares the Montreal and the Kyoto protocol: ͞dŚĞ�DW�;͙Ϳ�ŚĂƐ�ĂĐŚŝĞǀĞĚ�'ƌĞĞŶŚŽƵƐĞ�
Gas emission reductions four times greater than those of the KP. The MP was easier to negotiate because (it) 
ŝŶǀŽůǀĞĚ�ĨĞǁĞƌ�ƉĂƌƚŝĞƐ͘͟�;WĂĂǀŽůĂ͕�Ɖ͘�ϰϮ2) 
10 Full professor of Climate Policy at the Institute for Environmental Decisions at ETH Zürich.  
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The INDIGO-consortium will publish main results from the analysis of Landed 
Commons in a special issue in the professional journDO�µ5XLPWH¶��6HSWHPEHU���������,Q�
November 2018, EPO will publish the book µOp grond van Samenwerking: Open ruimte,
/DQGERXZ�HQ�+XLVYHVWLQJ� DOV� FRPPRQV¶, in a collaboration between Dirk Holemans
(Oikos) and the INDIGO research consortium. In addition to the cases from this 
research, we also involved a number of external partners, including Michel Bauwens 
about P2P, Geert Depauw about Community Land Trust in Brussels, Griet Celen about 
the toolbox of the Flemish Land Agency or Michiel Dehaene about Agro-ecological 
urbanism. The INDIGO research consortium is equally preparing an English academic 
volume on Landed commons, to be published with EE publications in 2019. 
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Adaptable Planning Strategies of Urban Sport Spaces in Cold 

5HJLRQV�IRU�&OLPDWH�DQG�&LWL]HQV¶�1HHGV��&DVH�6WXG\�RI�
Songyuan, China 

�
/LKXD�/,��6FKRRO�RI�$UFKLWHFWXUH��+DUELQ�,QVWLWXWH�RI�7HFKQRORJ\��&KLQD�
/LQJOLQJ�/,��6FKRRO�RI�$UFKLWHFWXUH��+DUELQ�,QVWLWXWH�RI�7HFKQRORJ\��&KLQD�

�
�
1.  Introduction 
 
2YHU� WKH� SDVW� IHZ� GHFDGHV�� WKH� UROH� RI� ILWQHVV�� UHFUHDWLRQ�� SK\VLFDO� DFWLYLW\� DQG� VSRUW� LQ�
LPSURYLQJ� KHDOWK� KDV� EHHQ� LQFUHDVLQJO\� UHFRJQL]HG� �6DZ\HU�� ������� 7KDW� KLJK� OHYHOV� RI�
SK\VLFDO�DFWLYLW\�EHQHILW�SHRSOH¶V�KHDOWK�KDYH�EHHQ�ZHOO�GRFXPHQWHG��:+2��������7KRPSVRQ�
HW�DO���������7KH�SXUVXLW�IRU�KHDOWK�KDV�OHG�WR�D�ULVLQJ�GHPDQG�IRU�XUEDQ�VSRUW�VSDFHV��/LQ�HW�
DO���������$V�RQH�RI�WKH�PRVW�LPSRUWDQW�FDUULHUV�IRU�FLWL]HQV�WR�SDUWLFLSDWH�LQ�VSRUWV��H[HUFLVH�
DQG� UHFUHDWLRQDO� SK\VLFDO� DFWLYLWLHV� DQG� HQKDQFH� WKHLU� SK\VLFDO� ILWQHVV�� XUEDQ� VSRUW� VSDFHV�
DUH�QRZ�FORVHO\�UHODWHG�WR�FLWL]HQV¶�KHDOWK�DQG�TXDOLW\�RI�OLIH��1LFRODL��������)DKOpQ����������
�
1RZDGD\V��ZLWK�WKH�GHYHORSPHQW�RI�PDVV�VSRUWV�DQG�OHLVXUH�VSRUWV��UHFUHDWLRQDO�VSRUWV���WKH�
VFRSHV�UHSUHVHQWHG�E\�XUEDQ�VSRUW�VSDFHV�KDYH�EHHQ�H[SDQGHG�IURP�WKH�VSHFLDOL]HG�VSDFHV�
�VXFK� DV� VSRUWV� YHQXHV�� J\PQDVLXPV�� WR� SXEOLF� VSDFHV� �H�J��� IUHH� VSRUW� SDUNV�� VTXDUHV��
JUHHQ�VSDFHV�DQG�RWKHU�QRQ�SURIHVVLRQDO�VSRUW�VSDFHV��LQ�WKH�FLW\�ZKLFK�FDQ�RIIHU�LPSRUWDQW�
RSSRUWXQLWLHV� DQG� VSDFHV� IRU� FLWL]HQV� WR� SDUWLFLSDWH� LQ� VSRUWV�� H[HUFLVH� DQG� UHFUHDWLRQDO�
SK\VFDO� DFWLYLWLHV� �1LFRODL�� ������ 9LOODQXHYD� HW� DO������� -LQ�� ������� (YLGHQFH� UHJDUGLQJ� WKH�
EXLOW� HQYLURQPHQW� DQG� OHLVXUH� VSRUWV� DFWLYLWLHV� LV� DOVR� EHJLQQLQJ� WR� DFFXPXODWH� RQ� XUEDQ�
SXEOLF�VSDFHV�DQG�XUEDQ�SXEOLF�RSHQ�VSDFHV��.RRKVDUL�������)ORULQGR�HW�DO���������+RZHYHU��
QR�PDWWHU�KRZ�XUEDQ�VSRUW�VSDFHV�H[SDQG�� WKHLU�QDWXUH� LV�DOZD\V� WR�VHUYH�WKHLU�XVHUV²WKH�
FLWL]HQV� �+DVVDQL�	�*ROL]DGHK�������� /LX�HW� DO���������7R�PHHW� WKH� UHDO� QHHGV�RI� WKH� ORFDO�
SRSXODWLRQ�LV�DQ�HVVHQWLDO�JRDO�LQ�WKH�FRQVWUXFWLRQ�RI�XUEDQ�VSRUW�VSDFHV��
�
$W�WKH�VDPH�WLPH��DV�D�QDWXUDO�FRQGLWLRQ�RI�D�FLW\��FOLPDWH�DFWV�GLUHFWO\�RQ�WKH�OHLVXUH�VSRUWV�
EHKDYLRUV�RI�FLWL]HQV�� WKH�HIILFLHQF\�RI�XUEDQ�VSRUW�VSDFHV�DQG� WKH�XUEDQ�YLWDOLW\��HVSHFLDOO\�
WKH� XQIDYRUDEOH� FOLPDWH� FRQGLWLRQV� �/XR� 	� /L�� ������ /HQJ� HW� DO�� ������� ,Q� FROG� UHJLRQV� IRU�
H[DPSOH��FORG�FOLPDWH�LQ�ZLQWHU�KDV�EHHQ�SURYHG�WR�UHGXFH�SHRSOH¶V�SDUWLFLSDWLRQ�LQ�SK\VLFDO�
DFWLYLWLHV��0HUFKDQW���������,Q�UHFHQW�\HDUV��ZLWK�WKH�SODQQLQJ�FRQFHSW�RI�FROG�FLWLHV��VXFK�DV�
µ/LYHDEOH� &LW\¶�� µ:LQWHU�IULHQGO\� &LW\¶� DQG� µ+HDOWK\� &LW\¶�� LQFUHDVLQJ� LPSRUWDQFH� KDV� EHHQ�
DWWDFKHG�WR�WKH�SODQQLQJ�RI�XUEDQ�VSRUW�VSDFHV�LQ�FROG�UHJLRQV��
�
,Q� D� UHYLHZ� RI� FOLPDWH�� XUEDQ� VSRUW� VSDFHV� DQG� XVHUV� RI� VSRUW� VSDFHV�� UHOHYDQW� OLWHUDWXUH�
PDLQO\�IRFXVHV�RQ�WZR�SHUVSHFWLYHV��RQH�LV�FRQFHUQHG�ZLWK�WKH�UHODWLRQVKLS�EHWZHHQ�FOLPDWH�
DQG�XVHUV�LQFOXGLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�FOLPDWH�FKDQJH�DQG�VRFLDO�EDFNJURXQG��JHQGHU��
LQFRPH��DJH��HWF����0L]XPRWR��������(LVHQEHUJ�	�2NHNH��������'XQQ�HW�DO���������DQG�WKDW�
EHWZHHQ� FOLPDWH� FKDQJH� DQG� SK\VLFDO� DFWLYLW\� OHYHO� �IUHTXHQF\�� LQWHQVLW\�� HWF��� �0HUFKDQW��
������ 1DVLU� HW� DO�� ������� WKH� RWKHU� SD\V� DWWHQWLRQ� WR� WKH� DVVRFLDWLRQ� EHWZHHQ� FOLPDWH� DQG�
XUEDQ�VSRUW�VSDFHV�VXFK�DV�DFFHVVLELOLW\��:HVWKXL]HQ��������*LOHV�HW�DO���������VSDFH�W\SHV�
�6FKHEHOOD� HW� DO�� ������� DQG� ODQGVFDSH� DFWLYLW\� �:DWDQDEH� 	� -LQ�� ������ =KDR� HW� DO�� ������
XQGHU� WKH� LQIOXHQFH� RI� FOLPDWH� FRQGLWLRQV�� +RZHYHU�� WKHUH� DUH� IHZ� H[WDQW� GDWD� GHVFULELQJ�
XUEDQ�VSRUW�VSDFHV�LQ�FROG�UHJLRQV��HVSHFLDOO\�WKH�UHJLRQDO�DGDSWDEOH�SODQQLQJ�RI�XUEDQ�VSRUW�
VSDFHV�ZKLFK�LV�EURXJKW�E\�WKH�QHHGV�RI�FLWL]HQV¶�VSRUWV�DQG�UHFUHDWLRQDO�SK\VLFDO�DFWLYLWLHV�
XQGHU�WKH�LQIOXHQFH�RI�FROG�FOLPDWH��
�
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8QGHU� WKH� DERYH� EDFNJURXQG� DQG� LQ� &KLQD�� ZLWK� WKH� SURPRWLRQ� RI� WKH� 1DWLRQDO� )LWQHVV�
SURJUDP�DQG�WKH�LPSOHPHQWDWLRQ�RI�WKH�+HDOWK\�&KLQD�VWUDWHJ\��WKH�GHPDQG�IRU�XUEDQ�VSRUW�
VSDFHV� LQ� FROG� UHJLRQV� LV�PRUH� REYLRXV� EHFDXVH� RI� WKH� ODUJH� VSRUWV� SRSXODWLRQ� �/LX� HW� DO��
�������+RZHYHU��GXH� WR� WKH� WUDGLWLRQDO�PDNLQJ�V\VWHP�DQG�EDFNZDUG�SODQQLQJ� WKRXJKW�� WKH�
FRQVWUXFWLRQ�RI�XUEDQ�VSRUW�VSDFHV�LQ�&KLQD¶V�FROG�UHJLRQV�VWLOO�DGRSWV�WKH�µWRS�GRZQ¶�VXSSO\�
PRGH��DQG�WKLV�PHDQV�WKDW� WKH�DOORFDWLRQ�DQG�VSDWLDO� OD\RXW�RI�XUEDQ�VSRUW�VSDFHV�DUH�IXOO\�
GHWHUPLQHG� E\� WKH� JRYHUQPHQW� �=KDQJ� HW� DO�� ������� 7R� VDWLVI\� WKH� QHHGV� IRU� FRPSHWLWLYH�
VSRUWV�HYHQWV�LV�VWLOO�WKH�RQO\�WDUJHW�LQ�VRPH�FROG�FLWLHV��<DQ�HW�DO���������7KHVH�SUREOHPV�RI�
XUEDQ�VSRUW�VSDFHV�VHULRXVO\� LJQRUH� WKH�HIIHFWV�RI� UHJLRQDO�FOLPDWH�DQG�FLWL]HQV¶�QHHGV�DQG�
KLQGHU�WKH�GHYHORSPHQW�RI�FROG�FLWLHV�DQG�FLWL]HQ¶V�SK\VLFDO�KHDOWK��
�
7KHUHIRUH��E\�LQYHVWLJDWLQJ�WKH�FKDUDFWHULVWLFV�RI�FLWL]HQV¶�ILWQHVV�EHKDYLRUV�LQ�UHJLRQDO�FOLPDWH��
DV�ZHOO�DV�WKH�SXEOLF�SUHIHUHQFHV�DQG�QHHGV�IRU�XUEDQ�VSRUW�VSDFHV��WKLV�VWXG\�ZLOO�IRFXV�RQ�D�
FORG�FLW\�LQ�&KLQD�DV�D�FDVH�VWXG\�IRU�WKH�DGDSWDEOH�SODQQLQJ�VWUDWHJLHV�RI�XUEDQ�VSRUW�VSDFHV��
XQGHUSLQQHG� E\� WKH� &KLQHVH� 1DWLRQDO� )LWQHVV� SROLF\� FRQWH[W�� 7KHVH� VWUDWHJLHV� PD\� EH�
DSSOLFDEOH�DQG�UHOHYDQW�WR�RWKHU�VLPLODU�FLWLHV��
�
2. Methods

2.1  Study area 
)RU� WKH� VDNH� RI� WKH� VXUJLQJ� GHPDQG� IRU� QDWLRQDO� ILWQHVV�� GXULQJ� WKH� ���������� SHULRG�� DV�
HQWUXVWHG� E\� WKH� 6RQJ\XDQ� JRYHUQPHQW� GHSDUWPHQW� �6RQJ\XDQ� 6SRUWV� %XUHDX��� ZH� KDYH�
SUHSDUHG� WKH�SODQQLQJ�RI�SXEOLF�VSRUWV� IDFLOLWLHV� LQ�6RQJ\XDQ��7KH�SURFHVV�KDV�SURYLGHG�DQ�
LPSRUWDQW� RSSRUWXQLW\� IRU� H[SORUDWLRQ� DQG� UHVHDUFK� LQ� WKLV� VWXG\�� 6RQJ\XDQ�� ORFDWHG� LQ� WKH�
QRUWK�HDVW�&KLQD��EHWZHHQ�WKH�QRUWK�ODWLWXGH�RI������ƍ������ƍ��LV�D�SUHIHFWXUH�OHYHO�FLW\�LQ�-LOLQ�
SURYLQFH�RI�&KLQD��8QGHU�WKH�LQIOXHQFH�RI�D�WHPSHUDWH�FRQWLQHQWDO�PRQVRRQ��6RQJ\XDQ�KDV�
IRXU�GLVWLQFWLYH�VHDVRQV��EXW� LWV�ZLQWHU� LV�FROG�DQG� ORQJ��7KH�FROG�FOLPDWH� LQ�6RQJ\XDQ� ODVWV�
IRU� ��PRQWKV� GXULQJ� ZKLFK� WKH� DYHUDJH� WHPSHUDWXUH� LV� ORZHU� WKDQ� ��&� IURP� 1RYHPEHU� WR�
0DUFK�QH[W�\HDU��
�
7KLV�VWXG\�VHOHFWV�WKH�FHQWUDO�FLW\�DV�WKH�VWXG\�DUHD�ZLWK�D�UHODWLYHO\�FRQFHQWUDWHG�SRSXODWLRQ�
DQG�D�ODUJH�GHPDQG�IRU�GDLO\�ILWQHVV�LQ�6RQJ\XDQ��7KH�VWXG\�DUHD�FRQVLVWV�RI����FRPPXQLWLHV�
DQG����UHFUHDWLRQDO�DUHDV��DQG�KDG�D�UHVLGHQW�SRSXODWLRQ�RI���������E\�WKH�HQG�RI�������$V�D�
ZKROH�� WKH� SRSXODWLRQ� VL]H� DQG� FOLPDWH� FRQGLWLRQV� RI� WKH� FHQWUDO� FLW\� RI� 6RQJ\XDQ� DUH�
UHSUHVHQWDWLYH� RI� WKRVH� RI� VPDOO� DQG� PHGLXP�VL]HG� FLWLHV� DQG� ZLQWHU�FLWLHV� LQ� &KLQD��
&RQVLGHULQJ�WKDW�ZLQWHU�LV�ORQJ�DQG�TXLWH�GLIIHUHQW�IURP�RWKHU�VHDVRQV�LQ�WHPSHUDWXUH�LQ�FROG�
UHJLRQV��WR�LQYHVWLJDWH�WKH�FKDUDFWHULVWLFV�RI�FLWL]HQV¶�VSRUWV�DQG�UHFUHDWLRQDO�SK\VLFDO�DFWLYLW\�
EHKDYLRUV�DQG�WKH�SUHIHUHQFHV�RI�XUEDQ�VSRUW�VSDFHV��TXHVWLRQQDLUHV�DQG�ILHOG�VXUYH\V�ZHUH�
FRQGXFWHG� GXULQJ� ZLQWHU� �'HFHPEHU� �����-DQXDU\� ������ DQG� QRQ�ZLQWHU� WLPH� �0D\� �����
-XO\��������

2.2  Data collection 
7KH� GDWD� LQ� WKLV� VWXG\� ZHUH� FROOHFWHG� E\� TXHVWLRQQDLUHV� IRU� FLWL]HQV� LQ� WKH� FHQWUDO� FLW\� RI�
6RQJ\XDQ��6RFLDO�FKDUDFWHULVWLFV��SK\VLFDO�DFWLYLW\�FKDUDFWHULVWLFV��SUHIHUHQFHV�DQG�QHHGV�RI�
WKH�UHVSRQGHQWV�DUH�PDLQO\�LQFOXGHG�LQ�WKH�TXHVWLRQQDLUHV��6RFLDO�FKDUDFWHULVWLFV�LQFOXGH�WKH�
VH[��DJH��HGXFDWLRQ�� LQFRPH��HWF��3K\VLFDO�DFWLYLW\�FKDUDFWHULVWLFV�FRQWDLQ� WKH�FXUUHQW�VWDWXV�
RI�FLWL]HQV¶�VSRUWV�DQG�UHFUHDWLRQDO�SK\VLFDO�DFWLYLWLHV�LQ�ZLQWHU�DQG�QRQ�ZLQWHU�WLPH��VXFK�DV�
IUHTXHQF\�� WUDYHO� PRGH� DQG� DFWLYLW\� LWHPV�� 7KH� FLWL]HQV¶� SUHIHUHQFHV� DQG� QHHGV� IRU� XUEDQ�
VSRUW� VSDFHV�DUH� UHIOHFWHG� LQ� WHUPV�RI� WKH� WUDYHO� GLVWDQFH�� VSDFH� W\SH�� VSDFH�HQYLURQPHQW��
DFWLYLW\�LWHPV��HWF��
�
:LWK� WKH� KHOS� RI� WKH�6RQJ\XDQ�6SRUWV� %XUHDX�� RQH� W\SLFDO� UHFUHDWLRQDO� DUHD�ZDV� VHOHFWHG�
IURP� HDFK� FRPPXQLW\� LQ� WKH� VWXG\� DUHD� WR� FRQGXFW� TXHVWLRQQDLUH� VXUYH\�� DQG� ������
TXHVWLRQQDLUHV� ZHUH� UDQGRPO\� LVVXHG� DW� HDFK� VXUYH\� SRLQW�� $� WRWDO� RI� ���� TXHVWLRQQDLUHV�
ZHUH�KDQGHG�RXW�DQG�����YDOLG�TXHVWLRQQDLUHV�ZHUH�FROOHFWHG��DW�DQ�HIIHFWLYH�UDWH�RI��������
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,Q�WKH�YDOLG�TXHVWLRQQDLUHV��WKH�\RXWK��XQGHU����\HDUV�ROG���WKH�PLGGOH�DJHG��������\HDUV�ROG��
DQG� WKH� DJHG� ���� \HDUV� ROG� DQG� RYHU�� DFFRXQW� IRU� ������� ������ DQG� ������ UHVSHFWLYHO\��
PDOHV�DQG�IHPDOHV�WDNH�XS�D�SURSRUWLRQ�RI�������DQG�������VHSDUDWHO\��7KH�TXHVWLRQQDLUH�
VXUYH\�FRYHUV�GLIIHUHQW�GHPDQG�JURXSV��
�
3. Results 

 
3.1  Characteristics of participation in sports and recreational physical activities under 

the influence of cold climate 
���6HDVRQDO�FKDQJHV�LQ�WKH�DFWLYLW\�IUHTXHQF\�
7KH� FROG� FOLPDWH� KDV� D� QHJDWLYH� LPSDFW� RQ� WKH� FLWL]HQV� WR� SDUWLFLSDWH� LQ� VSRUWV� DQG�
UHFUHDWLRQDO� SK\VLFDO� DFWLYLWLHV�� ,Q�ZLQWHU�� LW¶V� IRXQG� WKDW� WKH� VHYHUH�ZHDWKHU�HQYLURQPHQW� LQ�
FROG� UHJLRQV� LV� FRQVLGHUHG� WR� EH� WKH� ELJJHVW� IDFWRU� DIIHFWLQJ� FLWL]HQV¶� HQWKXVLDVP� IRU�
SDUWLFLSDWLQJ�LQ�SK\VLFDO�DFWLYLWLHV��)LJ������$W�WKH�VDPH�WLPH��WKH�IUHTXHQF\�RI�SDUWLFLSDWLQJ�LQ�
SK\VLFDO�DFWLYLWLHV�KDV�GLVWLQFWLYH�VHDVRQDO�IHDWXUHV��IUHTXHQW�SDUWLFLSDWLRQ�LQ�DQ\�VSRUWV�DQG�
UHFUHDWLRQDO�SK\VLFDO�DFWLYLWLHV��WKUHH�RU�PRUH�WLPHV�D�ZHHN�DQG�DW�OHDVW����PLQXWHV�HDFK�WLPH��
LV� ������PRUH� OLNHO\� LQ� QRQ�ZLQWHU� VHDVRQV� WKDQ� LQ� ZLQWHU�� DQG� WKH� SURSRUWLRQ� RI� FLWL]HQV�
SDUWLFLSDWLQJ�LQ�SK\VLFDO�DFWLYLWLHV�OHVV�WKDQ�RQFH�D�ZHHN�LQ�ZLQWHU�LV�QHDUO\�WKUHH�WLPHV�ODUJHU�
WKDQ�WKDW�LQ�QRQ�ZLQWHU�VHDVRQV��)LJ������

 
Figure 1: Comparison of the obstructive factors for citizens of Songyuan to participate in physical 

activities in different seasons 

�

 
Figure 2: Weekly frequency of physical activities by season taken by citizens of Songyuan 

�
���5HODWLYHO\�VWDEOH�FKRLFH�RI�WKH�SK\VLFDO�DFWLYLW\�LWHPV�
%DVHG�RQ�WKH�ILHOG�VXUYH\V�RQ�WKH�SDUWLFLSDWLRQ�LQ�VSRUWV�DQG�UHFUHDWLRQDO�SK\VLFDO�DFWLYLWLHV�LQ�
WKH� FHQWUDO� FLW\� RI� 6RQJ\XDQ�� WKH� SK\VLFDO� DFWLYLW\� LWHPV� DUH� GLYLGHG� LQWR� VHYHQ� FDWHJRULHV�
DFFRUGLQJ� WR� WKH� FKDUDFWHULVWLFV� RI� VSRUWV� DQG� UHFUHDWLRQDO� SK\VLFDO� DFWLYLWLHV�� EDOO� VSRUWV��
DTXDWLFV�� LFH� DQG� VQRZ� VSRUWV�� FKHVV� DQG� FDUG� JDPHV�� IRONORULF� DFWLYLWLHV�� ZDONLQJ� DQG�
UXQQLQJ� DFWLYLWLHV�� DQG� DFWLYLWLHV� RQ� ILWQHVV� HTXLSPHQW�� ,W¶V� IRXQG� WKDW� WKH� FKRLFH� RI� WKH�
SK\VLFDO�DFWLYLW\�LWHPV�KDV�WKH�WZR�IROORZLQJ�FKDUDFWHULVWLFV��)LJ������
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D��:DONLQJ� DQG� UXQQLQJ�DFWLYLWLHV� DOZD\V� HQMR\� WKH�ZLGHVW� SDUWLFLSDWLRQ�� ,Q�ZLQWHU�� DOWKRXJK�
ZDONLQJ�DQG� UXQQLQJ�GHFUHDVH�VLJQLILFDQWO\�FRPSDUHG�ZLWK� WKDW� LQ�QRQ�ZLQWHU�VHDVRQV�� WKH\�
DUH�VWLOO�WKH�ILUVW�FKRLFH�RI�FLWL]HQV�LQ�FROG�UHJLRQV��WDNLQJ�XS�D�SURSRUWLRQ�RI��������
�
E�� ,Q�DGGLWLRQ�WR�ZDONLQJ�DQG�UXQQLQJ�DFWLYLWLHV��SDUWLFLSDWLRQ� LQ� LFH�DQG�VQRZ�VSRUWV� LV�PRVW�
REYLRXVO\�LQIOXHQFHG�E\�FROG�FOLPDWH��LQ�FRPSDULVRQ�ZLWK�RWKHU�FDWHJRULHV�RI�SK\VLFDO�DFWLYLW\�
LWHPV��7KH� SURSRUWLRQ� RI� FLWL]HQV� LQ� FROG� UHJLRQV�ZKR�SDUWLFLSDWH� LQ� LFH� DQG� VQRZ� VSRUWV� LQ�
ZLQWHU�LV�HLJKW�WLPHV�KLJKHU�WKDQ�WKDW�LQ�QRQ�ZLQWHU�VHDVRQV��

 
Figure 3: Comparison of participation in various physical activity items by citizens of Songyuan in 

different seasons 
 

3.2  Needs of citizens for urban sport spaces in cold regions 
���3HGHVWULDQ��ZDONLQJ��WUDIILF�
,W¶V� IRXQG� WKDW� XQGHU� WKH� LQIOXHQFH� RI� FROG� ZHDWKHU� LQ� ZLQWHU�� WKH� FKRLFHV� RI� FLWL]HQV� RI�
6RQJ\XDQ� IRU� WKH� WUDIILF�PRGH� WR� JR� WR� XUEDQ� VSRUW� VSDFHV� KDYH� FKDQJHG� FRPSDUHG� ZLWK�
WKRVH� LQ� QRQ�ZLQWHU� VHDVRQV�� +RZHYHU�� QR�PDWWHU� LQ� ZLQWHU� RU� LQ� QRQ�ZLQWHU� VHDVRQV�� WKH�
SURSRUWLRQ� RI� ZDONLQJ� WR� XUEDQ� VSRUW� VSDFHV� LV� DOZD\V� WKH� KLJKHVW�� ZKLFK�PHDQV� FLWL]HQV¶�
QHHG� IRU�SHGHVWULDQ� �ZDONLQJ�� WUDIILF� LV� WKH�KLJKHVW� �)LJ������7KH�FKRLFH�RI�ZDONLQJ� WR�XUEDQ�
VSRUW� VSDFHV� LV� SRVLWLYHO\� UHODWHG� WR� WKH� SUHIHUHQFH� RI� WKH� FLWL]HQV� LQ� FROG� UHJLRQV� IRU�
SDUWLFLSDWLRQ� LQ� ZDONLQJ� DQG� UXQQLQJ� DFWLYLWLHV�� ,Q� DGGLWLRQ�� WKH� FORVH� GLVWDQFH� DQG� HDV\�
DFFHVVLELOLW\�LV�WKH�PRVW�LPSRUWDQW�SULQFLSOH�IRU�FLWL]HQV�LQ�FROG�UHJLRQV�WR�FKRRVH�XUEDQ�VSRUW�
VSDFHV�GXH�WR�WKH�FROG�ZHDWKHU��)LJ������DQG�WKH�GLVWDQFH�ZLWKLQ��NP�LV�WKRXJKW�E\�������RI�
WKH�FLWL]HQV�WR�EH�WKH�EHVW�FRYHUDJH��&RPELQHG�ZLWK�WKH�SUHYLRXV�ZDONLQJ�PRGH�ZKLFK�LV�WKH�
PRVW� FRPPRQO\�XVHG�E\� FLWL]HQV�� WKH�ZDONLQJ�GLVWDQFH�RI� �NP�FDQ�EH�FRQWUROOHG�ZLWKLQ����
PLQXWHV�DW�WKH�QRUPDO�ZDONLQJ�VSHHG�RI����NP��K��
�
���*UHHQ�ODQGVFDSH�
7KURXJK� WKH� ILHOG� VXUYH\V� RQ� WKH� FLWL]HQV� SDUWLFLSDWLQJ� LQ� VSRUWV� DQG� UHFUHDWLRQDO� SK\VLFDO�
DFWLYLWLHV��XUEDQ�VSRUW�VSDFHV�DUH�GLYLGHG�LQWR�WZR�PDMRU�FDWHJRULHV�DQG�VL[�W\SHV�DFFRUGLQJ�
WR�WKHLU�VSDFH�DWWULEXWHV�DQG�IXQFWLRQDO�FKDUDFWHULVWLFV��7KH�ILUVW�FDWHJRU\�LV�JUHHQ�VSDFHV�DQG�
LQFOXGHV� WKUHH� W\SHV�� SDUNV� DQG� VTXDUHV�� UHVLGHQWLDO� JUHHQ� VSDFHV�� DQG� JUHHQ� VSDFHV�
DWWDFKHG� WR� VWUHHWV�� 7KH� VHFRQG� FDWHJRU\� LV� YHQXHV� DQG� IDFLOLWLHV�� LQFOXGLQJ� SXEOLF� VSRUW�
YHQXHV��HGXFDWLRQDO�VSRUW�IDFLOLWLHV�DQG�SULYDWH�ILWQHVV�FOXEV��
�
)URP�D�VXUYH\�RQ� WKH�GHPDQG� LQWHQWLRQ�RI�VSDFH� W\SH�� WKH�QHHG� IRU� WKH� W\SH�RI�SDUNV�DQG�
VTXDUHV�DPRQJ�FLWL]HQV�LQ�FROG�UHJLRQV�LV�WKH�KLJKHVW�LQ�ZLQWHU��IROORZHG�E\�WKH�SXEOLF�VSRUW�
YHQXHV�DQG�UHVLGHQWLDO�JUHHQ�VSDFHV��)URP�WKH�RYHUDOO�FDWHJRULHV��WKH�QHHG�IRU�WKH�FDWHJRU\�
RI� JUHHQ� VSDFHV� LV� ����� KLJKHU� LQ� ZLQWHU� WKDQ� WKDW� IRU� YHQXHV� DQG� IDFLOLWLHV� �)LJ�� ���� 7KH�
LQWHUYLHZV�RI�WKH�UHVSRQGHQWV�VKRZ�WKDW�WKH�JUHHQ�VSDFHV�DUH�WKH�PRVW�QHHGHG�XUEDQ�VSRUW�
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VSDFHV� PDLQO\� EHFDXVH� RI� WKHLU� EHDXWLIXO� JUHHQ� ODQGVFDSH� DQG� ODUJHU� ILWQHVV� YLWDOLW\�� DQG�
EHFDXVH�WKH\�FDQ�PHHW�WKH�YDULRXV�QHHGV�RI�OLIH��VXFK�DV�ILWQHVV��VRFLDO�FRPPXQLFDWLRQ�DQG�
UHFUHDWLRQ��

 
Figure 4: The main transportation modes for citizens of Songyuan to go to urban sport space by 

season 

 
Figure 5: Comparison of factors that affect                  Figure 6: &LWL]HQV¶�QHHG�IRU�WKH�type of urban 

citizens of Songyuan to choose urban                             sport spaces in winter of Songyuan 
sport spaces in winter 

                              
Figure 7: The enthusiasm of citizens of Songyuan                 Figure 8: Citizens¶ satisfaction with ice  

for ice and snow sports in winter                                  and snow sports facilities in Songyuan 
�
���,FH�DQG�VQRZ�VSRUWV�
7KH�XQLTXH�UHJLRQDO�HQYLURQPHQW�FUHDWHV�GLIIHUHQW�VSRUWV�DFWLYLWLHV��DQG�LFH�DQG�VQRZ�VSRUWV�
DUH�WKH�UHSUHVHQWDWLYHV�RI�VSRUWV�LQ�FROG�UHJLRQV��&RQVLGHULQJ�WKH�XQLTXH�FROG�FOLPDWH�DQG�LFH�
DQG�VQRZ�HQYLURQPHQW�LQ�6RQJ\XDQ��LW¶V�IRXQG�WKDW�������RI�FLWL]HQV�LQ�FROG�UHJLRQV�SUHIHU�WR�
SDUWLFLSDWH�LQ�LFH�DQG�VQRZ�VSRUWV�LQ�ZLQWHU��)LJ������+RZHYHU��WKHLU�VDWLVIDFWLRQ�ZLWK�LFH�DQG�
VQRZ�VSRUWV�IDFLOLWLHV� LV�QHJDWLYHO\�UHODWHG� WR� WKHLU�HQWKXVLDVP�IRU� LFH�DQG�VQRZ�VSRUWV��DQG�
PRUH� WKDQ� KDOI� RI� FLWL]HQV� DUH� OHVV� VDWLVILHG� ZLWK� WKH� LFH� DQG� VQRZ� VSRUWV� IDFLOLWLHV� LQ�
6RQJ\XDQ� �)LJ�� ���� $FFRUGLQJ� WR� ILHOG� LQYHVWLJDWLRQV� DQG� VWDWLVWLFV�� WKH� QXPEHU� RI� LFH� DQG�
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VQRZ�VSRUWV�IDFLOLWLHV�LQ�6RQJ\XDQ�LV�YHU\�VPDOO��%\�WKH�HQG�RI�������WKHUH�ZHUH�WKUHH�VLWHV�RI�
LFH�DQG�VQRZ�VSRUWV�IDFLOLWLHV�LQ�6RQJ\XDQ��LQFOXGLQJ�]HUR�LFH�VSRUWV�YHQXH�DQG�WKUHH�VNLLQJ�
UHVRUWV��ZKLOH�WKH�WRWDO�OHQJWK�RI�VQRZ�WUDLOV�LQ�HDFK�VNLLQJ�VLWH�LV�QR�PRUH�WKDQ��NP��7KH�ODFN�
RI� LFH�DQG�VQRZ�VSRUWV� IDFLOLWLHV�KDV�FDXVHG�D�VHULRXV�SUREOHP� WKDW�SDUWLFLSDWLRQ� LQ� LFH�DQG�
VQRZ�VSRUWV�LV�ORZHU�ZKLOH�LWV�QHHG�LV�JUHDWHU��
�
4. Discussion and suggestions 
�
&RPSDUHG�ZLWK� WKH�QRQ�ZLQWHU�VHDVRQV� LQ�FROG� UHJLRQV�� WKH�FROG�ZHDWKHU� LQ�ZLQWHU� LV�PRUH�
OLNHO\� WR� FDXVH� YDULRXV�GLVHDVHV� �+DVVL� HW� DO�� ������� DQG� WKH� ODFN� RI� SK\VLFDO� DFWLYLWLHV�ZLOO�
DJJUDYDWH� WKLV� ULVN� �:+2�� ������� 7KH� SODQQLQJ� RI� XUEDQ� VSRUW� VSDFHV� VKRXOG� SD\� PRUH�
DWWHQWLRQ�WR�FLWL]HQV¶�QHHGV� IRU�ILWQHVV�LQ�ZLQWHU��VR�DV�WR� LPSURYH�WKH�DFWLYLW\�IUHTXHQF\�DQG�
LQFUHDVH� WKH� YLWDOLW\� RI� FLWL]HQV¶� VSRUWV� DQG� UHFUHDWLRQDO� SK\VLFDO� DFWLYLWLHV� LQ� FROG� UHJLRQV��
7KHUHIRUH�� EDVHG� RQ� WKH� UHVXOWV� RI� VXUYH\V� DQG� FRPELQHG� ZLWK� WKH� SURMHFW� SUDFWLFH� LQ�
6RQJ\XDQ��WKH�IROORZLQJ�DGDSWDEOH�SODQQLQJ�VWUDWHJLHV�RI�XUEDQ�VSRUW�VSDFHV�LQ�&KLQD¶V�FROG�
UHJLRQV�DUH�SXW�IRUZDUG�IRU�UHJLRQDO�FOLPDWH�DQG�FLWL]HQV¶�QHHGV��
�
4.1 Urban non-motorized traffic system should be linked to improve accessibility and 

efficiency of urban sport spaces in winter. 
,Q�YLHZ�RI� WKH�FLWL]HQV¶�QHHGV� IRU�SHGHVWULDQ� WUDIILF� LQ�ZLQWHU�DQG� WKH�SUHIHUHQFH�IRU�ZDONLQJ�
DQG�UXQQLQJ�DFWLYLWLHV��D�FRQYHQLHQW�DQG�FRPIRUWDEOH�QRQ�PRWRUL]HG�WUDIILF�QHWZRUN�VKRXOG�EH�
HVWDEOLVKHG� E\� RSWLPL]LQJ� WKH� SURSRUWLRQ� DQG� TXDOLW\� RI� WKH� XUEDQ� QRQ�PRWRUL]HG� WUDIILF�� WR�
HQKDQFH�WKH�HIIHFWLYH�FRQQHFWLRQ�EHWZHHQ�YDULRXV�NLQGV�RI�XUEDQ�VSRUW�VSDFHV�DQG�EHWZHHQ�
VSRUW�VSDFHV�DQG�SXEOLF�VHUYLFH�IDFLOLWLHV��7KXV��LW�FDQ�LPSURYH�WKH�DFFHVVLELOLW\�DQG�HIILFLHQF\�
RI�XUEDQ�VSRUW�VSDFHV�ZKLOH�SURPRWLQJ�WKH�YLWDOLW\�RI�SXEOLF�WUDYHO�DQG�SDUWLFLSDWLRQ�LQ�SK\VLFDO�
DFWLYLWLHV��

�
�

Figure 9: The planning map of the non-motorized traffic network in the central city of Songyuan 
�
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,Q� WKH� SODQQLQJ� SURMHFW� RI� SXEOLF� VSRUWV� IDFLOLWLHV� LQ� 6RQJ\XDQ�� DIWHU� DQDO\VLV� RI� WKH�
FRPSUHKHQVLYH�WUDIILF�QHWZRUN�V\VWHP�DQG�WKH�VWDWXV�RI�XUEDQ�VSRUWV�VSDFHV�LQ�6RQJ\XDQ��D�
FRQYHQLHQW�DQG�FRPIRUWDEOH�QRQ�PRWRUL]HG�WUDIILF�QHWZRUN�ZLWK�WKH�JRDO�RI�WDNLQJ�ZDONLQJ�WUDLO�
DV�WKH�PDLQ�VWUXFWXUH�DQG�VXSSRUWHG�E\�WKH�ELNHZD\�KDV�EHHQ�FRQVWUXFWHG��ZKLFK�LV�DLPHG�DW�
EXLOGLQJ�D����PLQ�ZDONLQJ�ILWQHVV�FLUFOH�DQG�LPSURYLQJ�PLFURFLUFXODWLRQ�RI�WUDIILF�QHWZRUN��7KH�
QRQ�PRWRUL]HG� WUDIILF� QHWZRUN� KDV� EHHQ� GHVLJQHG� ZLWK� FOLPDWH� IULHQGO\� PHWKRGV� ZKLFK�
FRQFHUQ� GXUDELOLW\�� FROG� UHVLVWDQFH� DQG� VOLS� UHVLVWDQFH�� DQG� FRQQHFW� GRW�OLNH� XUEDQ� VSRUW�
VSDFHV�WR�OLQHDU�VSDFHV�DQG�SURYLGH�PRUH�VSRUW�VSDFHV�IRU�ZDONLQJ�DQG�UXQQLQJ��)LJ������
�
���� 8UEDQ� JUHHQ� RSHQ� VSDFH� VKRXOG� EH� UHGHVLJQHG� WR� UDLVH� HQWKXVLDVP� IRU�

SDUWLFLSDWLRQ�LQ�VSRUWV�DQG�UHFUHDWLRQDO�SK\VLFDO�DFWLYLWLHV�LQ�ZLQWHU��
8UEDQ� JUHHQ� RSHQ� VSDFH� FDQ� SURYLGH� QDWXUDO� HFRORJLFDO� VSRUW� HQYLURQPHQW� DQG� LPSURYH�
HFRORJLFDO�KHDOWK�IRU�FLWL]HQV��=KDR�HW�DO���������,PSRUWDQFH�VKRXOG�EH�DWWDFKHG�WR�WKH�ILWQHVV�
IXQFWLRQ�RI�XUEDQ�JUHHQ�RSHQ�VSDFHV�DQG�LQWHJUDWLQJ�JUHHQ�VSDFHV�ZLWK�XUEDQ�VSRUW�VSDFHV��
7KHUHIRUH�� LQ�YLHZ�RI� FLWL]HQV¶�QHHG�DQG�SUHIHUHQFH� IRU�JUHHQ� ODQGVFDSH�� WZR� ULYHUVLGH�DQG�
VSRUWV� ODQGVFDSH� EHOWV� KDYH� EHHQ� UHGHVLJQHG�E\� ILWWLQJ� IRU� WKH� XUEDQ�JUHHQ� VSDFH� V\VWHP�
DQG�FORVHO\�WDNLQJ�DGYDQWDJH�RI�LPSRUWDQW�XUEDQ�JUHHQ�VSDFH²WKH�6RQJKXD�5LYHU��

�
)LJXUH�����7KH�SODQQLQJ�DQG�FRQVWUXFWLRQ�LQWHQWLRQ�PDS�RI�ULYHUVLGH�DQG�VSRUWV�ODQGVFDSH�EHOWV�LQ�WKH�

FHQWUDO�FLW\�RI�6RQJ\XDQ�

�
)LJXUH�����7KH�FURVV�VHFWLRQ�GLDJUDP�RI�ULYHUVLGH�DQG�VSRUWV�ODQGVFDSH�EHOWV�

�
�
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7KH�ULYHUVLGH� ODQGVFDSH�RQ�WKH�ERWK�VLGHV�RI� WKH�6RQJKXD�5LYHU� LV� IXOO\� LQWHJUDWHG�ZLWK� WKH�
QDWLRQDO� ILWQHVV� IXQFWLRQV��DQG�D�YDULHW\�RI� IXQFWLRQDO�YDOXHV�VXFK�DV�VSRUWV��HQWHUWDLQPHQW��
UHFUHDWLRQ�DQG�HFRORJ\�DUH�DGGHG�WR�WKH�JUHHQ�VSDFH��:KLOH�H[WHQGLQJ�DORQJ�WKH�ULYHUEDQN��
WZR� ULYHUVLGH� DQG� VSRUWV� ODQGVFDSH� EHOWV� DOVR� OLQN� XS�PRUH� WKDQ� WHQ� LPSRUWDQW� SDUNV� DQG�
VTXDUHV��ZKLFK�LV�WKH�PRVW�QHHGIXO�W\SH�RI�XUEDQ�VSRUW�VSDFHV��DQG�FRQWLQXH�WR�SHUPHDWH�LQWR�
WKH�FLW\�FHQWHU��)LJ�������7KH�TXDOLW\�RI�ULYHUVLGH�DQG�VSRUWV� ODQGVFDSH�EHOWV� LV�RSWLPL]HG�E\�
WKH�PHWKRGV� RI� VSDFH� HQFORVXUH�� YHJHWDWLRQ� SURWHFWLRQ� DQG� RYHUDOO� SODQQLQJ� RI� LQGRRU� DQG�
RXWGRRU�VSRUW�VSDFH��VR�DV�WR�FUHDWH�D�FRPSDWLEOH�DQG�VXLWDEOH�FRPSRVLWH�VSDFH�RI�VSRUW�DQG�
HFRORJLFDO�IXQFWLRQV��)LJ�������$V�D�UHVXOW��WKH�ODQGVFDSH�EHOWV�ZLOO�QRW�RQO\�LPSURYH�WKH�YDOXH�
RI�JUHHQ�VSDFH��EXW�DOVR�PHHW�WKH�QHHG�RI�FLWL]HQV¶�VSRUWV�DQG�UHFUHDWLRQDO�SK\VLFDO�DFWLYLWLHV��
)LQDOO\�� WKH\� ZLOO� DFKLHYH� WKH� ZLQ�ZLQ� JRDOV� RI� HQKDQFLQJ� HFRORJLFDO� YDOXH� DQG� ERRVWLQJ�
HQWKXVLDVP� IRU� SDUWLFLSDWLQJ� LQ� VSRUWV� DQG� UHFUHDWLRQDO� SK\VLFDO� DFWLYLWLHV� LQ� ZLQWHU� LQ� FROG�
UHJLRQV��
�
4.3 Natural ice and snow resources should be combinHG�WR�VDWLVI\�FLWL]HQV¶�QHHG�IRU�

ice and snow sports in winter. 
7KH� XQLTXH� FOLPDWH� HQYLURQPHQW� LQ� FROG� UHJLRQV� SURYLGHV� QDWXUDO� FRQGLWLRQV� IRU� WKH�
GHYHORSPHQW�RI�LFH�DQG�VQRZ�VSRUWV��,Q�YLHZ�RI�WKH�SRSXODU�GHPDQG�IRU�LFH�DQG�VQRZ�VSRUWV�
LQ�ZLQWHU��WKH�VWUXFWXUH�RI�XUEDQ�LFH�DQG�VQRZ�VSRUWV�VSDFH�VKRXOG�EH�HVWDEOLVKHG�EDVHG�RQ�
UHJLRQDO�FKDUDFWHULVWLFV��ZKLFK�FDQ�IXQGDPHQWDOO\�LPSURYH�WKH�ORZ�DQG�PRQRWRQRXV�VLWXDWLRQ�
RI� WKH� LFH�DQG�VQRZ�VSRUWV� LQGXVWU\� LQ� WKH� FLW\�� DQG� WKHQ�DFWLYHO\�DQG�KHDOWKIXOO\� JXLGH� WKH�
GHYHORSPHQW�RI�LFH�DQG�VQRZ�VSRUWV�LQ�FROG�UHJLRQV���
�

�
�

Figure 12: The planning structure map of ice and snow sports spaces in Songyuan 
�
&RQVLGHULQJ� WKH�YDULRXV� IRUPV�DQG�GLIIHUHQW�VLWH�VSHFLILFDWLRQV�RI� LFH�DQG�VQRZ�VSRUWV��DQG�
DIWHU�VWXG\LQJ�WKH�FRQGLWLRQV�DQG�SRWHQWLDOV�RI�QDWXUDO�LFH�DQG�VQRZ�UHVRXUFHV�LQ�6RQJ\XDQ��D�
IUDPHZRUN� IHDWXULQJ� �RQH� KHDUW�� WZR� ]RQHV� DQG� PXOWLSOH� QRGHV�� IRU� LFH� DQG� VQRZ� VSRUWV�
VSDFH� KDV� EHHQ� FUHDWHG�� WR� PHHW� WKH� FLWL]HQV¶� QHHGV� IRU� GLIIHUHQW� SURSHUWLHV� �VXFK� DV�
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SURIHVVLRQDO�RU�DPDWHXU��UHFUHDWLRQDO�RU�FRPSHWLWLYH��RI�LFH�DQG�VQRZ�VSRUWV��)LJ�������,Q�WKH�
IUDPHZRUN�RI�LFH�DQG�VQRZ�VSRUWV�VSDFH�LQ�6RQJ\XDQ��³RQH�KHDUW´�LV�WKH�FRQVWUXFWLRQ�RI�LFH�
VSRUWV� FHQWHU� LQ� 6RQJ\XDQ��2Q� WKH� EDVLV� RI� FRPSHWLWLRQ� DQG� WUDLQLQJ�� LW� FDQ�PD[LPL]H� WKH�
SURYLVLRQ�RI�VSRUW�VSDFHV�IRU�DFWLYLWLHV�VXFK�DV�VSHHG�VNDWLQJ�� LFH�KRFNH\�DQG�FXUOLQJ��³7ZR�
]RQHV´�UHIHU�WR�WKH�HVWDEOLVKPHQW�RI�SURIHVVLRQDO�VNL�ILHOG�DQG�LFH�DQG�VQRZ�VSRUWV�H[SHULHQFH�
FHQWHU��ZKLFK�UHVSHFWLYHO\�UHO\�RQ�WKH�IDPRXV�&KDJDQ�/DNH�1DWLRQDO�1DWXUH�5HVHUYH�DQG�WKH�
+DGD� 0RXQWDLQ� HFRWRXULVP� GHPRQVWUDWLRQ� DUHD� LQ� 6RQJ\XDQ� DQG� WDNH� DGYDQWDJH� RI� WKHLU�
XQLTXH�JHRPRUSKRORJLFDO�FRQGLWLRQV��7KH\�FDQ�DOVR�GHYHORS�WKH� LFH�VQRZ�VSRUWV� LQGXVWU\� LQ�
WKH� FLW\� ZKLOH� PHHWLQJ� WKH� GHPDQG� IRU� VNLLQJ� LQ� ZLQWHU�� ³0XOWLSOH� QRGHV´� DUH� WKH� SRXULQJ�
VHDVRQDO� LFH�ILHOGV�E\�XVLQJ�IUR]HQ�ZDWHUV�� LGOH�VTXDUHV�DQG�RWKHU�VSDFH�LQ�ZLQWHU��VR�DV�WR�
FUHDWH� D� QXPEHU� RI� VSRUW� VSDFHV� IRU� LFH� VNDWLQJ�� LFH� FDUYLQJ� DQG� VQRZ� FDUYLQJ�� DQG�
HQHUJHWLFDOO\� VWLPXODWH� WKH� HQWKXVLDVP� IRU� SDUWLFLSDWLQJ� LQ� VSRUWV� DQG� UHFUHDWLRQDO� SK\VLFDO�
DFWLYLWLHV�LQ�ZLQWHU��
�
5. Conclusions 
�
8UEDQ�VSRUW�VSDFHV�DUH�LPSRUWDQW�IRU�WKH�GHYHORSPHQW�RI�FLW\��DQG�KDYH�EHHQ�DVVRFLDWHG�ZLWK�
KHDOWK� DQG�ZHOOEHLQJ��+RZHYHU�� DV� XUEDQ� VSRUW� VSDFHV� DUH� XVHG� WR� VHUYH� WKH� FLWL]HQV�� WKH�
FRQVWUXFWLRQ� RI� XUEDQ� VSRUW� VSDFHV� LQ� FROG� UHJLRQV� KDV� WKH� OLPLWDWLRQ� RI� FROG� FOLPDWH� DQG�
SHUWLQHQFH� RI� FLWL]HQV
� QHHGV�� ,W� FDQQRW� VLPSO\� DSSO\� WKH� SODQQLQJ� VWUDWHJLHV� DQG� GHVLJQ�
PHWKRGV�DGRSWHG�LQ�RWKHU�FOLPDWH�UHJLRQV��'XH�WR�WKH�VPDOO�VL]H�RI�WKH�VDPSOH�DQDO\]HG�DQG�
WKH� OLPLWHG� VWDWLVWLFV� SHUIRUPHG�� ZH� KDYH� SXW� IRUZDUG� FRUUHVSRQGLQJ� DGDSWDEOH� SODQQLQJ�
VWUDWHJLHV�RI�XUEDQ�VSRUW�VSDFHV�IRU�VSHFLILF�VLWXDWLRQV�LQ�FROG�UHJLRQV�RI�&KLQD��EDVHG�RQ�WKH�
LQYHVWLJDWLRQ� RI� UHDO� FKDUDFWHULVWLFV� DQG� QHHGV� IRU� SDUWLFLSDWLRQ� LQ� VSRUWV� DQG� UHFUHDWLRQDO�
SK\VLFDO�DFWLYLWLHV�LQ�6RQJ\XDQ��7KHVH�VWUDWHJLHV�PD\�SURYLGH�LQVSLUDWLRQ�IRU�WKH�SODQQLQJ�RI�
VSRUW�VSDFHV�RU�VSRUW�IDFLOLWLHV� LQ�RWKHU�FROG�UHJLRQV��DQG�FDQ�EH�LPSURYHG�IRU�DSSOLFDWLRQ� LQ�
RWKHU�FROG�FLWLHV�ZLWK�WKH�VDPH�QHHGV�RI�WKHLU�RZQ�FLWL]HQV��
�
Acknowledgements 
�
7KLV�UHVHDUFK�ZDV�IXQGHG�E\�1DWLRQDO�1DWXUDO�6FLHQFH�)RXQGDWLRQ�RI�&KLQD��1R�������������
7KH�DVVLVWDQFH�RI�WKH�SURMHFW�WHDP��WKH�6RQJ\XDQ�6SRUWV�%XUHDX�DQG�WKH�+HLORQJMLDQJ�&ROG�
5HJLRQ�$UFKLWHFWXUDO�6FLHQFH�.H\�/DERUDWRU\�GXULQJ�WKH�TXHVWLRQQDLUHV�DQG�ILHOG�VXUYH\V� LV�
JUHDWO\�DSSUHFLDWHG��
�
References: 
'XQQ��5��$���6KDZ��:��'���	�7URXVGDOH��0��$���������³7KH�HIIHFW�RI�ZHDWKHU�RQ�ZDONLQJ�

EHKDYLRU�LQ�ROGHU�DGXOWV´��-RXUQDO�RI�$JLQJ�	�3K\VLFDO�$FWLYLW\�������������
(LVHQEHUJ��'���	�2NHNH��(���������³7RR�FROG�IRU�D�MRJ"�ZHDWKHU��H[HUFLVH��DQG�

VRFLRHFRQRPLF�VWDWXV´��%�(��-RXUQDO�RI�(FRQRPLF�$QDO\VLV�	�3ROLF\���������������
)DKOpQ��-���������³8UJHQW�H[SHFWDWLRQV�DQG�VLOHQFHG�NQRZOHGJH�RQ�VSRQWDQHRXV�VSRUW�VSDFH�

DV�SXEOLF�KHDOWK�SURPRWHU�DQG�VSRUW�VWLPXODWRU´��(XURSHDQ�-RXUQDO�IRU�6SRUW�	�6RFLHW\��
���������������6HSWHPEHU���

)ORULQGR��$��$���%DUUR]R��/��9��HW�DO���������³3XEOLF�RSHQ�VSDFHV�DQG�OHLVXUH�WLPH�ZDONLQJ�LQ�
%UD]LOLDQ�DGXOWV´��,QWHUQDWLRQDO�-RXUQDO�RI�(QYLURQPHQWDO�5HVHDUFK�DQG�3XEOLF�+HDOWK������
�����0D\���

*LOHV�%��0DFLQW\UH�6��&ODUNVRQ�-��HW�DO���������³(QYLURQPHQWDO�DQG�OLIHVW\OH�IDFWRUV�DVVRFLDWHG�
ZLWK�RYHUZHLJKW�DQG�REHVLW\�LQ�SHUWO\�$XVWUDOLD´��$PHULFDQ�-RXUQDO�RI�+HDOWK�3URPRWLRQ��
����������������

+DVVDQL�+��*ROL]DGHK�5���������³8VLQJ�6XVWDLQDEOH�0DWHULDOV�LQ�WKH�'HVLJQ�RI�6SRUWV�+DOOV�LQ�
2UGHU�WR�,PSURYH�WKH�4XDOLW\�RI�6SRUWV�6SDFHV´��-RXUQDO�RI�+LVWRU\�&XOWXUH�DQG�$UW�
5HVHDUFK��9RO�����1R�����'HFHPEHU���

+DVVL��-���5\WN|QHQ��0���.RWDQLHPL��-���	�5LQWDPlNL��+���������³,PSDFWV�RI�FROG�FOLPDWH�RQ�
KXPDQ�KHDW�EDODQFH��SHUIRUPDQFH�DQG�KHDOWK�LQ�FLUFXPSRODU�DUHDV´��,QWHUQDWLRQDO�
-RXUQDO�RI�&LUFXPSRODU�+HDOWK������������������

1356



/L��/LKXD��/L��/LQJOLQJ���������Regional Adaptable Planning, China ��WK�,62&$53�&RQJUHVV�������

���
�

-LQ��5��<���������7KH�VWXG\�RQ�VSDWLDO�QHHG�DQG�VXSSO\�RI�XUEDQ�UHVLGHQWV
�OHLVXUH�WLPH�
SK\VLFDO�DFWLYLW\��6KDQJKDL�SHUVSHFWLYH��'RFWRUDO�WKHVLV��6KDQJKDL�8QLYHUVLW\�RI�6SRUW��

.RRKVDUL��0��-���0DYRD��6��HW�DO���������³3XEOLF�RSHQ�VSDFH��SK\VLFDO�DFWLYLW\��XUEDQ�GHVLJQ�
DQG�SXEOLF�KHDOWK��FRQFHSWV��PHWKRGV�DQG�UHVHDUFK�DJHQGD´��+HDOWK�	�3ODFH��9RO������
�������0DUFK���

/HQJ��+���/X��<�<��	�<XDQ��4���������³6WXG\�RQ�WKH�ZDONLQJ�DFFHVVLELOLW\�RQ�XUEDQ�SXEOLF�
RSHQ�VSDFH�RI�WKH�FROG�UHJLRQ�LQ�ZLQWHU�WLPH´��$UFKLWHFWXUDO�-RXUQDO�������������$SULO���

/LQ��+���'DL��6��4���	�:DQJ��<���������³+DUPRQLRXV�FRH[LVWHQFH�EHWZHHQ�QDWXUH�DQG�
VSRUWV²LGHD�IRU�WKH�GHVLJQ�RI�%HLMLQJ�0DGLDQ�SDUN´��-RXUQDO�RI�&KLQHVH�/DQGVFDSH�
$UFKLWHFWXUH��������������-DQXDU\���

/LX��'��6�HW�DO���������³5HVHDUFK�RQ�VSRUW�VSDFH�DQG�VSRUW�JHRJUDSK\�RI�FRQWHPSRUDU\�
ZHVWHUQ�DFDGHPLF�FLUFOHV´��&KLQD�6SRUW�6FLHQFH��9RO������1R�����)HEUXDU\���

/LX��*��<���<DQJ��+��	�5HQ��+���������$QQXDO�UHSRUW�RQ�GHYHORSPHQW�RI�VSRUW�IRU�DOO�LQ�&KLQD��
%HLMLQJ��VRFLDO�VFLHQFHV�DFDGHPLF�SUHVV��&+,1$���

/XR��3�	�/L��/��+���������³5HJLRQDO�DGDSWDEOH�GHVLJQ�RI�VSRUWV�YHQXHV�LQ�UHVSRQVH�WR�FROG�
FOLPDWH´��:RUOG�$UFKLWHFWXUH����������������6HSWHPEHU���

0HUFKDQW��$��7���'HKJKDQ��0���	�$NKWDUGDQHVK��1���������³6HDVRQDO�YDULDWLRQ�LQ�OHLVXUH�WLPH�
SK\VLFDO�DFWLYLW\�DPRQJ�&DQDGLDQV´��&DQDGLDQ�-RXUQDO�RI�3XEOLF�+HDOWK������������������

0L]XPRWR��$��HW�DO���������³3K\VLFDO�DFWLYLW\�FKDQJHV�LQ�WKH�ZLQWHU�LQ�ROGHU�SHUVRQV�OLYLQJ�LQ�
QRUWKHUQ�MDSDQ��D�SURVSHFWLYH�VWXG\´��%0&�*HULDWULFV��������������$SULO���

1DVLU��5��$���$KPDG��6��6���	�$KPHG��$��=���������³3K\VLFDO�DFWLYLW\�DQG�KXPDQ�FRPIRUW�
FRUUHODWLRQ�LQ�DQ�XUEDQ�SDUN�LQ�KRW�DQG�KXPLG�FRQGLWLRQV´��3URFHGLD���6RFLDO�DQG�
%HKDYLRUDO�6FLHQFHV�������������������1RYHPEHU���

1LFRODL��(��$��0���������6SRUW�LQ�3XEOLF�6SDFH��$�UHFODLPHG�SRVLWLRQ�IRU�VSRUW�DQG�DFWLYLW\�
VWUXFWXUHV�LQ�WKH�LPPHGLDWH�OLYLQJ�HQYLURQPHQW��$�GHVLJQ�VWXG\�IRU�$ONPDDU�:HVW��0DVWHU�
WKHVLV��'HOIW�8QLYHUVLW\�RI�7HFKQRORJ\��

6DZ\HU��7��+���������)DFLOLW\�SODQQLQJ�DQG�GHVLJQ��IRU�KHDOWK��SK\VLFDO�DFWLYLW\��UHFUHDWLRQ��
DQG�VSRUW��8UEDQD��6DJDPRUH�3XEOLVKLQJ�//&��

6FKHEHOOD��0��)���:HEHU��'���	�%URZQ��*����������7KH�UHODWLRQVKLS�EHWZHHQ�XUEDQ�JUHHQ�
VSDFH��KHDOWK��DQG�FOLPDWH�FKDQJH��,QWHUQDWLRQDO�&RQIHUHQFH�DQG�:RUNVKRS�RQ�WKH�%XLOW�
(QYLURQPHQW�LQ�'HYHORSLQJ�&RXQWULHV���'HFHPEHU��

7KRPSVRQ��3��'���%XFKQHU��'�HW�DO���������³([HUFLVH�DQG�SK\VLFDO�DFWLYLW\�LQ�WKH�SUHYHQWLRQ�
DQG�WUHDWPHQW�RI�DWKHURVFOHURWLF�FDUGLRYDVFXODU�GLVHDVH´��&LUFXODWLRQ����������������
������-XQH���

9LOODQXHYD��.���%DGODQG��+�HW�DO��������³'HYHORSLQJ�LQGLFDWRUV�RI�SXEOLF�RSHQ�VSDFH�WR�
SURPRWH�KHDOWK�DQG�ZHOOEHLQJ�LQ�FRPPXQLWLHV´��$SSOLHG�*HRJUDSK\��������������
�-DQXDU\���

:DWDQDEH��6���	�-LQ��,���������³(IIHFW�RI�RXWGRRU�WKHUPDO�HQYLURQPHQW�RQ�SHGHVWULDQV
�
EHKDYLRU�VHOHFWLQJ�D�VKDGHG�DUHD�LQ�D�KXPLG�VXEWURSLFDO�UHJLRQ´��%XLOGLQJ�	�(QYLURQPHQW��
�����������

:HVWKXL]HQ��'��/��9��'���������&RQFHSWV�RI�VSDFH�DQG�SODFH�QHLJKERUKRRG�DFFHVV��
SHGHVWULDQ�PRYHPHQW��DQG�SK\VLFDO�DFWLYLW\�LQ�GHWURLW��LPSOLFDWLRQV�IRU�XUEDQ�GHVLJQ�DQG�
UHVHDUFK��'RFWRUDO�WKHVLV��7KH�XQLYHUVLW\�RI�0LFKLJDQ��

:RUOG�+HDOWK�2UJDQL]DWLRQ���������3K\VLFDO�$FWLYLW\��:+2��*HQHYD��6ZLW]HUODQG��
KWWS���ZZZ�ZKR�LQW�PHGLDFHQWUH�IDFWVKHHWV�IV����HQ���DFFHVVHG�RQ����0DUFK��������

<DQ��<���;X��=���	�/L��=���������³$�VWXG\�RI�SXEOLF�VSRUW�IDFLOLWLHV�SODQQLQJ�FRPSLODWLRQ�XQGHU�
QDWLRQZLGH�ILWQHVV�SURJUDP��*XDQJ]KRX�H[DPSOH´��3ODQQHUV��9RO�����1R������-XO\���

=KDQJ��3���;X��<��HW�DO���������³6SRUWV�IDFLOLW\�DQG�LWV�OD\RXW�IRU�UHVLGHQWV
�QHHGV´��3ODQQHUV��
9RO�����1R������$SULO���

=KDR��;��/���%LDQ��4��HW�DO���������³5HVHDUFK�RQ�WKH�DGDSWDELOLW\�EHWZHHQ�WKH�OHLVXUH�SK\VLFDO�
DFWLYLW\�LQWHQVLW\�DQG�PLFUR�FOLPDWH�UHJXODWLRQ�RI�YHJHWDWLRQ�FRPPXQLW\�RI�FROG�UHJLRQ�
SDUNV�LQ�VSULQJ´��&KLQHVH�/DQGVFDSH�$UFKLWHFWXUH�������������)HEUXDU\���

1357



/RUHQV�3LRWU�������Public participation in post-transition countries��������WK�,62&$53�&RQJUHVV������

 

Civilizing the public participation practice  
in post-transition countries 

 
3LRWU�/25(16���*GDĔVN�8QLYHUVLW\�RI�7HFKQRORJ\��3RODQG�

�

1. Introduction 

3XEOLF� SDUWLFLSDWLRQ� LV� QRZDGD\V� FRPPRQO\� XQGHUVWRRG� DV� WKH� NH\� LVVXH� LQ� FRQWHPSRUDU\�
SODQQLQJ�WKHRU\�DQG�SUDFWLFH��7KLV�UHODWHV�HVSHFLDOO\�WR�WKH�ZHOO�GHYHORSHG�SODQQLQJ�V\VWHPV�
DQG� GHPRFUDWLF� FXOWXUHV� RI� WKH� VR�FDOOHG�:HVWHUQ�:RUOG�� %XW� ZLWK� WKH� SROLWLFDO�� VRFLDO� DQG�
HFRQRPLF�FKDQJHV�RI� WKH������WLHV� WKLV�SUDFWLFH�KDV�EHFRPH�D�SDUW�RI� WKH�JOREDO�SODQQLQJ�
DJHQGD��$QG�DOVR� WKH� VRFLHWLHV� RI� WKH� VR�FDOOHG� SRVW�WUDQVLWLRQ� FRXQWULHV� VWDUWHG� WR� DVN� IRU�
LQFOXGLQJ�WKLV�LQWR�WKHLU�SODQQLQJ�V\VWHPV���

$OWKRXJK�� LW� FDQ� EH� QRWHG� WKDW� WKH� ORFDO� FRPPXQLWLHV� LQ� SRVW�WUDQVLWLRQ� FRXQWULHV� DUH�PXFK�
PRUH�GHPDQGLQJ�LQ�WKLV�UHVSHFW�WKDW�VRFLHWLHV�WKDW�ZHUH�HQMR\LQJ�WKLV�SUDFWLFH�IRU�GHFDGHV��,Q�
UHVXOW�� QHZ� WRROV� DQG� DSSURDFKHV� UHJDUGLQJ� RUJDQL]DWLRQ� RI� SXEOLF� SDUWLFLSDWLRQ� KDG� WR� EH�
GHYHORSHG�� 7KLV� ZDV� GXH� WR� UDSLG� LQFUHDVH� LQ� VRFLDO� GHPDQG� IRU� RUJDQL]LQJ� PDVVLYH�
SDUWLFLSDWLRQ� SURFHVVHV� DQG� DOVR� LQ� UHODWLRQ� WR� WKH� FKDQJH� RI� WKH� RSLQLRQ� RI� WKH� SROLWLFLDQV�
UHJDUGLQJ�WKH�SKHQRPHQRQ�LWVHOI��,Q�VKRUW��IURP�WKH�SRVLWLRQ�RI�WKH�GHQLDO�WKH�ORFDO�SROLWLFLDQV�
KDYH�VZLWFKHG�WR�WKH�SRVLWLRQ�RI�DSSUHFLDWLRQ�DQG�SURPRWLRQ�RI�VXFK�SUDFWLFHV��6DPH�UHODWHV�
WR� WKH� FHQWUDO� JRYHUQPHQWV��ZKLFK� VWDUWHG� WR� FRQVLGHU� WKH� SXEOLF� SDUWLFLSDWLRQ� SURFHVVHV� D�
UHJXODU�DQG�REOLJDWRU\�SDUW�RI�WKH�XUEDQ�SODQQLQJ�DQG�GHYHORSPHQW�SURFHVVHV���

7KH� PDLQ� DLP� RI� WKLV� SDSHU� LV� WR� GLVFXVV� WKH� HPHUJLQJ� HYHU\�GD\� SUDFWLFH� RI� SXEOLF�
SDUWLFLSDWLRQ� LQ� WKH� VR�FDOOHG� SRVW�WUDQVLWLRQ� FRXQWULHV� DQG� WR� SUHVHQW� FXUUHQW�PRGHOV� RI� LWV�
RUJDQL]DWLRQ� DQG� H[HFXWLRQ�� 6LQFH� WKH� $XWKRU� RI� WKLV� SDSHU� KDV� H[WHQVLYH� H[SHULHQFH� LQ�
OHDGLQJ� WKH� SDUWLFLSDWLRQ� SURFHVVHV�� PRVW� RI� WKH� FRQFOXVLRQV� SUHVHQWHG� ZLWKLQ� WKH� SDSHU�
�LQFOXGLQJ�WKH�FDVH�VWXGLHV��DUH�EDVHG�RQ�+LV�RZQ�H[SHULHQFH�DQG�UHDO�OLIH�FDVHV���

2. The phenomenon of public participation 

7KH�SKHQRPHQRQ�RI�SXEOLF�SDUWLFLSDWLRQ�LV�QRW�VR�QHZ�WR�ERWK�SODQQLQJ�WKHRU\�DQG�SUDFWLFH��,Q�
IDFW�� LQYROYLQJ� ORFDO� FRPPXQLW\� LQ� WKH� GHFLVLRQ�PDNLQJ� SURFHVV� UHJDUGLQJ� ORFDO� XUEDQ�
GHYHORSPHQW�GLUHFWLRQV�LV�ZLGHO\�GLVFXVVHG�DQG�D�QXPEHU�RI�YDULRXV�IRUPV�RI�WKHVH�DUH�EHLQJ�
LQWURGXFHG�� 6RPH� RI� WKH� LQQRYDWLYH� LQLWLDWLYHV� DVVRFLDWHG� ZLWK� WKLV� ZHUH� DOVR� SURPRWHG� E\�
,62&$53� �DV� L�H�� WKH� :LNL&LW\� LQLWLDWLYH� RI� WKH� &LW\� RI� $PVWHUGDP� ±� ������� 0RUHRYHU��
GHYHORSLQJ� YDULRXV� IRUPV� RI� SXEOLF� SDUWLFLSDWLRQ� LQ� WKLV� PDWWHU� KDV� EHFRPH� D� VWDQGDUG�
SODQQLQJ�SUDFWLFH�LQ�PDQ\�FRXQWULHV�DQG�FRPPXQLWLHV���

%XW� LW�KDV�WR�EH�QRWHG�WKDW�SXEOLF�SDUWLFLSDWLRQ�PD\�SOD\�GLIIHUHQW�UROHV�DQG�±�GHSHQGLQJ�RQ�
WKH� OHYHO�RI�GHYHORSPHQW�RI� WKH�SXEOLF�GLVFRXUVH�RQ�GHYHORSPHQW� LVVXHV�DV�ZHOO�DV�RQ� WKH�
VSHFLILFV�RI� ORFDO�GHPRFUDWLF�FRQWURO�PHFKDQLVPV�±�PD\�EH�UHJDUGHG�DV� MXVW�DQ�DGGLWLRQ� WR�
WKH�UHJXODU�SODQQLQJ�SURFHGXUHV�RU�DV�D�VRPH�VRUW�RI�VXEVWLWXWH�WR�WKHP�>0LHVVHQ��6FKXPRQ��
����@���

�

�
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3. Traditional vs. modern approaches to city planning 

$OWKRXJK�SXEOLF�SDUWLFLSDWLRQ�LV�QRW�D�QRYHOW\�DQG�LV�ZLGHO\�XVHG�LQ�XUEDQ�PDQDJHPHQW��LQ�WKH�
XUEDQ�SODQQLQJ�SURFHVVHV�LW�LV�VWLOO�WR�EH�JURXQGHG��,Q�IDFW��LQ�PDQ\�FDVHV�ZH�FDQ�VWLOO�REVHUYH�
WKH� SUHVHQFH� RI� WKH� ³WUDGLWLRQDO� DSSURDFK´�� EDVHG� RQ� WKH� VR�FDOOHG� ³FRPPDQG�DQG�FRQWURO�
V\VWHP´�� DVVRFLDWHG�ZLWK�DOORFDWLQJ� WKH�GHFLVLRQ�SRZHU� LQ� WKH�KDQGV�RI� WKH�JRYHUQPHQW�� ,Q�
WKLV� VFHQDULR� DOO� SODQQLQJ� DFWLYLWLHV� DUH� SHUIRUPHG� E\� KLJKO\�VNLOOHG� SURIHVVLRQDOV�� LQ�PDQ\�
FDVHV�LQ�FRRUGLQDWLRQ�DQG�GLVFXVVLRQ�RI�FLW\�RIILFLDOV��'XH�WR�WKLV�IDFW�WKLV�LV�DOVR�QDPHG�WKH�
³WHFKQRFUDWLF� DSSURDFK´�� VLQFH� WKH� SODQQLQJ� GHEDWH� LV� SHUIRUPHG� RQO\� ZLWKLQ� WKH� UHODWLYHO\�
FORVHG� FLUFOH� RI� XUEDQ� GHYHORSPHQW� WHFKQRFUDWV��2I� FRXUVH�� LQ� WKLV� FDVH� WKHUH� LV� QR� SXEOLF�
LQYROYHPHQW� LQ�GLVFXVVLRQ�RQ� WKH�SULQFLSOHV�DQG�GLUHFWLRQV�RI� ORFDO�XUEDQ�GHYHORSPHQW��DQG�
WKH�JHQHUDO�SXEOLF�LV�XVXDOO\�LQIRUPHG�DERXW�WKH�VROXWLRQV�RQO\�DIWHU�WKH�GHFLVLRQ�LV�PDGH���

'HVFULEHG� DERYH� WUDGLWLRQDO� DSSURDFK� LV� IUHTXHQWO\� FRQWHVWHG� GXH� WR� DQ� HPHUJLQJ� DUUD\� RI�
SRVVLEOH�LVVXHV�DQG�FRQFHSWV�DVVRFLDWHG�ZLWK�WKH�WUDGLWLRQDO�SODQQLQJ�TXHVWLRQV��$OVR��WKHUH�
LV�D�JURZLQJ�DPRXQW�RI�VWDNHKROGHUV�LQWHUHVWHG�LQ�VROYLQJ�WKHVH�LQ�OLQH�ZLWK�WKHLU�LQWHUHVWV�DQG�
H[SHFWDWLRQV��,Q�DGGLWLRQ��VRPH�UHSUHVHQWDWLYHV�RI�ORFDO�FRPPXQLWLHV�±�IUHTXHQWO\�QDPHG�DV�
³XUEDQ�DFWLYLVWV´�±�DUH�DOVR�NHHQ�RQ�WDNLQJ�IORRU�ZLWKLQ�DOO�WKHVH�GHEDWHV���

,Q�UHVXOW��RQH�FDQ�VWDWH�WKDW�WKH�³WHFKQRFUDWLF�DSSURDFK´�±�EDVHG�RQ�H[SHUW�PDGH�GHFLVLRQV�±�
LV� QRW� YDOLG� DQ\�PRUH��0RUHRYHU�� LW� LV� DOVR� SRVVLEOH� WR� FRQFOXGH� WKDW� HDFK� RI� WKH� SODQQLQJ�
SUREOHPV�DQG�LVVXHV�PD\�EH�FRQVLGHUHG�DQG�VROYHG�LQ�PDQ\�ZD\V��ZKLFK�PHDQV�WKHUH�LV�QR�
VLQJOH�³FRUUHFW´�DQG�³EHVW´�VROXWLRQ�WR�LW��7KLV�LV�DOVR�DVVRFLDWHG�ZLWK�D�PDMRU�SDUDGLJP�VKLIW�±�
QRZDGD\V�� WKH�PRGHUQLVWLF�FLW\�SODQQLQJ�SDUDGLJP��DV�H[SUHVVHG� LQ� WKH�$WKHQV¶�&KDUWHU�� LV�
QRW� WKH� RQO\� RQH� VRXUFH� RI� LGHDV� DERXW� XUEDQ� IRUP� DQG� PRGH� RI� GHYHORSPHQW�� RQ� WKH�
FRQWUDU\��PDQ\� LGHDV� UHJDUGLQJ� WKH� IXWXUH�RI� FLWLHV� FRPSHWH�DQG�PDQ\�XUEDQ�GHYHORSPHQW�
SDUDGLJPV�PD\�EH�FRQVLGHUHG�ZKLOH�WDONLQJ�DERXW�SODQQLQJ�RI�WKH�IXWXUH�FLW\���

,Q�WKHVH�UHDOLWLHV�WKH�QHZ�SODQQLQJ�DSSURDFK�VKDOO�EH�GHYHORSHG��,W�PD\�EH�GLIIHUHQW�LQ�FDVH�
RI�HDFK�RI�WKH�FLWLHV��RU�HYHQ�LQ�FDVH�RI�HDFK�RI�WKH�SODQQLQJ�SUREOHP�WKDW�KDV�WR�EH�VROYHG��
7KHUHIRUH��XUEDQ�GHYHORSPHQW�VWDNHKROGHUV�±� LQVWHDG�RI� IRFXVLQJ�RQ� WKH�SUHGHILQHG�� ³EOXH�
SULQW�W\SH´�VROXWLRQV�±�VKRXOG�DGRSW�D�IOH[LEOH�PHWKRG�DOORZLQJ�GHYHORSLQJ�WKH�PRVW�YLDEOH�±�
LQ� JLYHQ� UHDOLWLHV� ±� GHFLVLRQ�� 7KHUHIRUH�� LW� VKRXOG� EH� EDVHG� UDWKHU� RQ� revised� planning 
method DOORZLQJ�GHILQLQJ�ORFDO�VROXWLRQV�WR�ORFDO�SUREOHPV��WDNLQJ�ORFDO�FRPPXQLW\�DQG�ORFDO�
VWDNHKROGHUV¶� RSLQLRQV� LQWR� DFFRXQW� DV� ZHOO� DV� DOORZLQJ� SODQQHUV� WR� GHDO� LQGLYLGXDOO\� ZLWK�
SDUWLFXODU�ORFDO�SUREOHPV��7KLV�DSSURDFK�DVNV�IRU�WKH�QHZ�SODQQLQJ�PHWKRGRORJ\��,W�VKRXOG�EH�
EDVHG�RQ��

x� 6DIHJXDUGLQJ�SXEOLF�SDUWLFLSDWLRQ�LQ�SODQQLQJ��
x� $GRSWLQJ�WKH�GLIIHUHQW�DSSURDFKHV�WR�GLIIHUHQW�W\SHV�RI�SODQQLQJ�H[HUFLVHV��
x� 8QGHUVWDQGLQJ� WKDW� SODQQLQJ� JRHV� IDU� EH\RQG� MXVW� SROLF\�PDNLQJ� DQG� LQFOXGHV� ERWK�

GHVLJQ�IRU�KLJK�TXDOLW\�RI�VSDFH�DV�ZHOO�DV�LPSOHPHQWDWLRQ�PHWKRGV��
x� 8QGHUVWDQGLQJ� WKH�GLIIHUHQFHV� LQ�PHWKRGRORJLHV�XVHG�IRU�GHYHORSLQJ� WKH�³VWUXFWXUH´��

³UHJXODWRU\´�DQG�³DFWLRQ´�SODQV��

$V� FDQ� EH� GHULYHG� IURP� DERYH� PHQWLRQHG� OLVW�� RQH� RI� WKH� NH\� LVVXHV� LV� VDIHJXDUGLQJ� WKH�
³SXEOLF�SDUWLFLSDWLRQ�LQ�SODQQLQJ´�ZKLFK�PHDQV�LQFOXGLQJ�WKH�ORFDO�FRPPXQLW\�LQ�WKH�SODQQLQJ�
SURFHVV���
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4. Public participation in action 

$V� GLVFXVVHG� LQ� WKH� SUHYLRXV� SDUWV� RI� WKLV� SDSHU�� SXEOLF� SDUWLFLSDWLRQ�PD\� EH� SDUW� RI� ERWK�
XUEDQ� SODQQLQJ� DV� ZHOO� DV� RI� WKH� GHFLVLRQ� PDNLQJ� SURFHVVHV� UHJDUGLQJ� SDUWLFXODU� XUEDQ�
GHYHORSPHQW�LQLWLDWLYHV��$W�WKH�VDPH�WLPH��LW�PD\�EH�XVHG�LQ�WKH�SURFHVV�RI�GHILQLQJ�ERWK�WKH�
FKDUDFWHU� RI� WKH� ODUJH±VFDOH� XUEDQ� GHYHORSPHQW� SURMHFWV� �DOVR� UHIHUUHG� WR� DV� /DUJH�6FDOH�
8UEDQ�,QWHUYHQWLRQV�±�/68,�V��DQG�WKH�QHZ�DUFKLWHFWXUH�RI�SDUWLFXODU�SXEOLF�VSDFHV�DQG�VLWHV��
$OVR�� LW�PD\�EH�HPSOR\HG� LQ� WKH�SURFHVV�RI�VKDSLQJ� WKH�VROXWLRQV� IRU� ODUJHU�VFDOH�SODQQLQJ�
H[HUFLVHV��OLNH�L�H��XUEDQ�FHQWHUV�DQG�VXE�FHQWHUV��KRXVLQJ�GLVWULFWV��UHJHQHUDWLRQ�VLWHV�HWF���

:KDW�LV�LPSRUWDQW�LQ�WKHVH�FDVHV�LV�WKDW�SXEOLF�SDUWLFLSDWLRQ�FDQ�ERWK�PLWLJDWH�SUREOHPV�ZKLFK�
DSSHDU�DORQJ�ZLWK�SODQQLQJ�DQG�GHYHORSPHQW�RI�WKH�SDUWLFXODU�LQWHUYHQWLRQV��ERWK�ODUJH��DQG�
VPDOO�VFDOH�� DQG� KHOS� VROYLQJ� WKHP� %()25(� WKH\� DFWXDOO\� DSSHDU�� 7KLV� ODVW� IHDWXUH� LV�
HVSHFLDOO\� LPSRUWDQW� LQ�FDVH�WKH�SURSRVHG�GHYHORSPHQW�RU�SODQQLQJ� LQLWLDWLYH� LV�H[SHFWHG�WR�
JHQHUDWH�D�QXPEHU�RI�LVVXHV�IRU�ORFDO�FRPPXQLW\�DQG�VWDNHKROGHUV��:KDW�LV�DOVR�LPSRUWDQW�LV�
WKH� IDFW� WKDW� SURSHUO\� GHVLJQHG� SXEOLF� SDUWLFLSDWLRQ� SURFHVV� ±� ZKLFK� LQYROYHV� DOO� SRVVLEOH�
VWDNHKROGHUV� EXW� GRHV� QRW� DOORZ� ³FDSWXULQJ� WKH� SDUWLFLSDWLRQ� SURFHVV´� E\� WKH� VR�FDOOHG�
³ZDQQD�EH�VWDNHKROGHUV´��±�KHOSV�LQ�EXLOGLQJ�FRPPXQLW\�DQG�VWLPXODWLQJ�SDUWQHUVKLS�EHWZHHQ�
NH\�DFWRUV�RQ�WKH�VWDJH�>0LHVVHQ������@���

$V� GLVFXVVHG� DERYH�� WKH� QHFHVVLW\� RI� GLVFXVVLQJ� WKH� NH\� GHFLVLRQV� UHJDUGLQJ� VSDWLDO�
GHYHORSPHQW� ZLWK� ORFDO� FRPPXQLW\� LV� REYLRXV� DQG� SDUW� RI� FRQWHPSRUDU\� SODQQLQJ� DQG�
PDQDJHPHQW�SUDFWLFH��%XW�ZKDW�KDV�WR�EH�VWUHVVHG�LV�WKH�IDFW�WKDW�LW�PD\�WDNH�YHU\�GLIIHUHQW�
IRUPV��GHSHQGLQJ�RQ� WKH� OHYHO� RI� LQYROYLQJ� WKH�FRPPXQLW\��$QG��DFFRUGLQJ� WR� WKH� VR�FDOOHG�
³SDUWLFLSDWLRQ�ODGGHU´��WKHVH�IRUPV�LQFOXGH��

x� ,QIRUPLQJ�±�EDVHG�RQ�VLPSOH�SUHVHQWDWLRQ�RI�WKH�VROXWLRQ�DGRSWHG��LQ�IDFW�WKLV�IRUP�RI�
SDUWLFLSDWLRQ�GRHV�QRW�DOORZ�FRPPXQLW\�WR�LQIOXHQFH�WKH�GHFLVLRQ��

x� &RQVXOWLQJ�±�EDVHG�RQ�SUHVHQWLQJ�WKH�SRVVLEOH�VROXWLRQV�WR�WKH�SDUWLFXODU�SUREOHP�DQG�
VHOHFWLQJ� WKH� EHVW� SRVVLEOH� RQH� �DFFRUGLQJ� WR� WKH� VWDNHKROGHUV¶� RSLQLRQ��� LQ� IDFW�� LQ�
PDQ\�FDVHV�WKH�RXWFRPHV�RI�WKLV�SURFHVV�PD\�EH�LQ�FRQIOLFW�ZLWK�WKH�RSLQLRQ�RI�ORFDO�
JRYHUQPHQW�RU�LQYHVWRU�ZLOOLQJ�WR�LPSOHPHQW�WKH�FKHDSHVW�SRVVLEOH�VROXWLRQ��

x� 3DUWLFLSDWLRQ�±�EDVHG�RQ�WKH�GLUHFW�LQYROYHPHQW�RI�WKH�ORFDO�FRPPXQLW\�LQ�VKDSLQJ�WKH�
SRVVLEOH�VROXWLRQ�WR�WKH�SDUWLFXODU�SUREOHP���LVVXH��LQ�WKLV�FDVH�WKH�VWDNHKROGHUV�JURXS�
LV� IUHTXHQWO\� FRQIURQWHG� QRW� ZLWK� SRVVLEOH� DQG� SUH�GHILQHG� VROXWLRQV� EXW� ZLWK� WKH�
SUREOHP� LWVHOI�� ,Q� WKHVH� FDVHV� WKH� SODQQLQJ� JURXS� LV� DVNHG� WR� VROYH� WKH� SUREOHP� LQ�
GLDORJXH�ZLWK�RWKHU�GHFLVLRQ�PDNHUV��ZKLFK�DOORZV�ERWK�SDUWLHV�XQGHUVWDQG�HDFK�RWKHU�
DQG�ZRUN�RXW�WKH�MRLQW�SURSRVDOV��

x� &R�LQYHVWLQJ�±�EDVHG�QRW�RQO\�RQ�WKH�SXEOLF�GLDORJXH�UHJDUGLQJ�WKH�SDUWLFXODU�SUREOHP�
RU� LVVXH�� EXW� DOVR� RQ� LQYROYLQJ� WKH� VWDNHKROGHUV� �DQG� WKHLU� UHVRXUFHV�� LQ� WKH�
LPSOHPHQWDWLRQ� SURFHVV�� LQ� WKLV� FDVH� SDUWLFXODU� VWDNHKROGHUV� QRW� RQO\� GLVFXVV� DQG�
GHFLGH� DERXW� WKH� VKDSH� RI� WKH� SDUWLFXODU� GHFLVLRQ�� EXW� WKH\� DUH� SDUW� RI� WKH�
LPSOHPHQWDWLRQ�SURFHVV���

$V�RQH�FDQ�QRWH��GLVFXVVHG�DERYH� IRUPV�RI�SDUWLFLSDWLRQ�FDQ�EH�XVHG� LQ�GLIIHUHQW�FRQWH[WV�
DQG�VLWXDWLRQV��,Q�IDFW��QRW�DOO�RI� WKHP�FDQ�EH�HPSOR\HG�WR�HDFK�FDVH��DQG�DOVR�QRW� LQ�HDFK�
FDVH�LW�LV�SRVVLEOH�WR�LGHQWLI\�WKH�SURSHU�JURXS�RI�VWDNHKROGHUV��7KLV�PD\�FUHDWH�WKH�VLWXDWLRQ�
WKDW�±�LQVWHDG�RI�WKH�UHDO�RQHV�±�WKH�VR�FDOOHG�³ZDQQD�EH�VWDNHKROGHUV´�WDNH�WKH�IORRU���
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5. Including the local community into the planning process

,QYROYLQJ�ORFDO�FRPPXQLW\�DQG�VWDNHKROGHUV�LQ�SXEOLF�SDUWLFLSDWLRQ�SURFHVV�±�DQG�LQ�WKLV�FDVH�
E\�SDUWLFLSDWLRQ�,�PHDQ�UHDO�LQYROYHPHQW�RI�WKH�VWDNHKROGHUV�LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�±�
PD\�WDNH�GLIIHUHQW�IRUPV��2I�FRXUVH�� LW�FDQ�EH�XVHG�RQO\� LQ�VHOHFWHG�FDVHV��EXW� LQ�FDVH�LW� LV�
GHFLGHG� WR� HPSOR\� SXEOLF� SDUWLFLSDWLRQ� LQWR� WKH� SODQQLQJ� SURFHVV� WKH� IROORZLQJ� NH\� VWHSV�
VKRXOG�EH�LQFOXGHG�LQ�LWV�SUHSDUDWLRQ��

�� VWDUWLQJ�WKH�SODQQLQJ�SURFHVV�ZLWK�WKH�JURXS�RI�ORFDO�OHDGHUV��FRQVWLWXWLQJ�WKH�SODQQLQJ�
JURXS��

�� FDUHIXOO\� GUDIWLQJ� WKH� SODQ� RI� WKH� SDUWLFLSDWLRQ� SURFHVV�� LQFOXGLQJ� YDULRXV� IRUPV� RI�
SRVVLEOH� FRPPXQLW\� LQYROYHPHQW� �ZRUNVKRSV�� VLWH� YLVLWV�� SXEOLF� GLVFXVVLRQV� HWF���
ZKLFK�DOORZ�VWLPXODWLQJ�WKH�GLVFXVVLRQ�RQ�NH\�FRPSRQHQWV�RI�WKH�SURMHFW��DV�ZHOO�DV�D�
QXPEHU�RI�VRFLRORJLFDO�VXUYH\V��ZKLFK�DOORZ�JDWKHULQJ�WKH�RSLQLRQ�RI�WKH�ZLGHU�VFRSH�
RI�VWDNHKROGHUV�±�LQFOXGLQJ�WKH�VR�FDOOHG�³VLOHQW´�RQHV���

�� LQYROYLQJ�ORFDO�PDVV�PHGLD�DQG�DVNLQJ�WKHP�WR�FRQYH\�LQIRUPDWLRQ�DERXW�WKH�SURFHVV��
�� PDNLQJ�RXWFRPHV�RI�WKH�SURFHVV�DYDLODEOH�IRU� ORFDO�FRPPXQLW\�YLD�GLIIHUHQW�IRUPV�RI�

SXEOLFDWLRQ�DQG�DQQRXQFHPHQWV��

,Q� FDVH� SODQQLQJ� SURFHVV� LV� XQGHUWDNHQ� GLUHFWO\� E\� WKH� UHSUHVHQWDWLYHV� RI� WKH� ORFDO�
FRPPXQLW\�� LW� KDV� WR� EH� VXSSRUWHG� SURIHVVLRQDOO\�� 7KHUHIRUH�� LW� PXVW� EH� FRRUGLQDWHG� DQG�
VXSSRUWHG� E\� WKH� FRPSHWHQW� H[SHUW� JURXS� ±� UHVSRQVLEOH� IRU� WKH� ILQDO� VXFFHVV� RI� WKLV�
XQGHUWDNLQJ��2WKHUZLVH�WKH�SURFHVV�PD\�QRW�EULQJ�WKH�UHVXOWV�DV�H[SHFWHG�DQG�HYHQ�ILQLVK�LQ�
D�QRW�H[SHFWHG�ZD\���

6. Post-transition countries

,Q�FDVH�RI�VR�FDOOHG�SRVW�WUDQVLWLRQ�FRXQWULHV� �ZKLFK� LQFOXGH�SRVW�VRFLDOLVW�VWDWHV�DV�ZHOO�DV�
FRXQWULHV� IDFLQJ� MXVW� HFRQRPLF� WUDQVIRUPDWLRQ�ZLWKRXW� WKH�SROLWLFDO� FKDQJH�� WKH�GHPDQG� IRU�
SXEOLF�SDUWLFLSDWLRQ�LV�H[WHQVLYHO\�DQG�UDSLGO\�JURZLQJ��,W�KDV�WR�EH�QRWHG�WKDW�MXVW�D�IHZ�\HDUV�
DJR� LQYROYLQJ� ORFDO� FRPPXQLW\� LQWR� WKH� XUEDQ� GHYHORSPHQW� GHFLVLRQ�PDNLQJ� SURFHVV� ZDV�
UHJDUGHG�DV�D�NLQG�RI�QRYHOW\�DQG�UDUHO\�WUHDWHG�VHULRXVO\�>3DZáRZVND������@���

%XW� DORQJ�ZLWK� GHYHORSPHQW� RI� WKH� GHPRFUDWLF� VRFLHWLHV�� XQGHUVWDQGLQJ� E\� WKH� SHRSOH� WKDW�
WKHLU� RSLQLRQ� PDWWHUV� DV� ZHOO� DV� JURZLQJ� PLVWUXVW� WR� WKH� ORFDO� SODQQLQJ� DQG� PXQLFLSDO�
PDQDJHPHQW�HOLWHV�FRPSOHWHO\�FKDQJHG�WKH�VLWXDWLRQ��/RFDO�FRPPXQLWLHV�VWDUWHG�QRW�RQO\�WR�
TXHVWLRQ� WKH�GHYHORSPHQW�DQG�SODQQLQJ�GHFLVLRQV�EXW�DOVR� WR�GHPDQG�PRUH�SDUWLFLSDWLRQ� LQ�
WKH�GHFLVLRQ�PDNLQJ�SURFHVV��,Q�PDQ\�FDVHV�WKLV�KDV�OHG�WR�WKH�VLWXDWLRQ�WKDW�QR�SODQQLQJ�RU�
GHYHORSPHQW� GHFLVLRQ� FRXOG� EH� PDGH� ZLWKRXW� D� SXEOLF� FRQVHQW�� ZKLFK� ±� LQ� UHDOLWLHV� RI�
GLYHUVLILHG�RSLQLRQV�DQG�LQWHUHVWV�UHSUHVHQWHG�E\�GLIIHUHQW�JURXSV�RI�VWDNHKROGHUV�±�KDG�OHG�
WRZDUGV� VWRSSLQJ� DQ\� GHYHORSPHQW� DQG� QRW�PDNLQJ� DQ\� GHFLVLRQV� DW� DOO�� 7KLV�PHDQV� WKDW�
GHYHORSPHQW�RI�WKH�FLYLO�VRFLHW\�±�LQ�UHDOLWLHV�RI�WKH�ODFN�RI�SROLWLFDO�DQG�GHPRFUDWLF�FXOWXUH�±�
OHG� WR� WKH� SDUDO\VLV� RI� WKH� GHFLVLRQ�PDNLQJ� SURFHVV�� ZKLFK� HVSHFLDOO\� UHODWHV� WR� WKH� PRVW�
GLVSXWDEOH�SURMHFWV�DQG�SODQV��$QG�RQH�KDV�WR�QRWH�WKDW�LQ�PDQ\�FDVHV�ODFN�RI�WKH�GHPRFUDWLF�
WUDGLWLRQ�OHG�WR�WKH�VLWXDWLRQ�ZLWKLQ�ZKLFK�DQ\RQH�ZKRVH�LGHDV�ZHUH�QRW�LQFOXGHG�LQ�WKH�ILQDO�
VROXWLRQ���GHFLVLRQ�ZDV�FRQWHVWLQJ�LW�DQG�SURWHVWLQJ�ORXGO\��$OVR��SODQQLQJ�SURIHVVLRQDOV�DQG�
ORFDO� JRYHUQPHQW�RIILFLDOV� VWDUWHG� WR�EH�DFFXVHG�RI� ODFN�RI� SURIHVVLRQDOLVP�DV�ZHOO� DV�±� LQ�
VRPH� FDVHV� ±� RI� EHLQJ� FRUUXSWHG� E\� GHYHORSHUV� RU� SDUWLFXODU� JURXSV� RI� VWDNHKROGHUV�
>3DZáRZVND������@��
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2I� FRXUVH�� WKLV� LVVXH�KDV�QRW�EHHQ� OHIW� XQQRWHG�E\�ERWK� FHQWUDO� JRYHUQPHQWV�DQG�E\� ORFDO�
PXQLFLSDOLWLHV��$OVR�� YDULRXV�JURXSV�RI� ORFDO�DFWLYLVWV�KDYH�XQGHUVWRRG� WKDW�QHJDWLRQ�RI�DQ\�
SODQV�DQG�GHFLVLRQV�PDGH��HVSHFLDOO\��E\� ORFDO�JRYHUQPHQWV� LV�QRW�D�VROXWLRQ�DQG�FDQ� OHDG�
WRZDUGV� VWDJQDWLRQ�� 7KHUHIRUH�� YDULRXV� SURJUDPV� DQG� LQLWLDWLYHV� OHDGLQJ� WRZDUGV� PDNLQJ�
SXEOLF� SDUWLFLSDWLRQ� SDUW� RI� WKH� ³FLYLOL]HG´� SODQQLQJ� DQG� GHYHORSPHQW� GHFLVLRQV�PDNLQJ�
SURFHVV�ZHUH�LQWURGXFHG��2QH�FDQ�PHQWLRQ�KHUH�D�QXPEHU�RI�GLIIHUHQW�IRUPV�DQG�LQLWLDWLYHV�RI�
GLIIHUHQW� PDJQLWXGH�� ZKLFK� DUH� FXUUHQWO\� FKDQJLQJ� WKH� GHFLVLRQ�PDNLQJ� SURFHGXUHV�� 7KLV�
UHODWHV�HVSHFLDOO\�WR�WKH�LVVXHV�DVVRFLDWHG�ZLWK�XUEDQ�DQG�VSDWLDO�GHYHORSPHQW�DV�WKLV�LV�WKH�
NH\�DUHD�RI�SRWHQWLDO�FRQIOLFW�>6LHPLĔVNL������@�

2QH�RI�WKH�PRVW�LQWHUHVWLQJ�LV�WKH�3ROLVK�FDVH��ZKLFK�LV�GXH�WR�UDSLGO\�LQFUHDVLQJ�GHPDQG�IRU�
SDUWLFLSDWLRQ��ULVH�RI�WKH�VR�FDOOHG�³FLW\�PRYHPHQWV´�±�JURXSV�RI�XUEDQ�DFWLYLVWV�UHSUHVHQWLQJ�
YDULRXV�LGHDV�DQG�FRQFHSWV�UHJDUGLQJ�ORFDO�XUEDQ�GHYHORSPHQW�SURFHVVHV���GLYHUVLW\�RI�IRUPV�
RI�SXEOLF�SDUWLFLSDWLRQ�LQWURGXFHG��DQ�DUUD\�RI�SUDFWLFHV�WULHG�DQG�WHVWHG��DQG�±�ILQDOO\�±�GXH�WR�
PDNLQJ�WKLV�D�SDUW�RI�WKH�IRUPDO�XUEDQ�UHJHQHUDWLRQ�SODQQLQJ�SURFHVV�>ĩ\OVNL������@��

7. Public participation methods in post-transition countries 

,Q� FDVH� RI� WKH� SRVW�WUDQVLWLRQ� FRXQWULHV�� DQG� KDYLQJ� LQ� PLQG� WKH� VSHFLILFV� RI� WKH� SXEOLF�
SDUWLFLSDWLRQ�SURFHVVHV�LQ�WKHVH��LW�ZDV�QHFHVVDU\�WR�VHDUFK�IRU�WKH�PHWKRG�DOORZLQJ�±�RQ�RQH�
KDQG�±�IXOO�SDUWLFLSDWLRQ�RI�WKH�ORFDO�FRPPXQLW\�LQ�WKH�SODQQLQJ�SURFHVV�DQG�±�RQ�WKH�RWKHU�±�
JHWWLQJ� WKH� SURFHVV� FRPSOHWHG� LQ� D� SUHGLFWDEOH� WLPH�� 7KHUHIRUH�� WKH� VWUDWHJLF� SODQQLQJ�
PHWKRGRORJ\�ZDV�FKRVHQ��7KLV�PHWKRG��GHYHORSHG�IRU�EXVLQHVV�PDQDJHPHQW�� ODWHU�RQ�ZDV�
DGDSWHG�IRU�WKH�SXUSRVHV�RI�PDQDJLQJ�WKH�VRFLR�HFRQRPLF�GHYHORSPHQW�RI�WKH�PXQLFLSDOLWLHV��
,W�LV�DVVRFLDWHG�ZLWK�WKUHH�EDVLF�VWHSV��UHVSRQGLQJ�WR�NH\�TXHVWLRQV��

x� :KHUH�DUH�ZH�QRZ"�±�PHDQLQJ��LQ�ZKDW�VLWXDWLRQ�WKH�SDUWLFXODU�SURMHFW���DUHD�LV�ULJKW�
QRZ��

x� :KHUH�ZH�ZDQW�WR�JHW"�±�PHDQLQJ��ZKDW�LV�WKH�YLVLRQ�RI�WKH�IXWXUH�VWDWH�RI�WKH�VLWH���
SURMHFW�WKDW�ZH�ZDQW�WR�DFKLHYH��

x� +RZ�WR�PDNH�LW"�±�PHDQLQJ��KRZ�FDQ�ZH�LPSOHPHQW�WKH�FRQFHSWXDOL]HG�VROXWLRQ�LQ�WKH�
JLYHQ�UHDOLWLHV��

7KLV�PHWKRG�PD\�EH� LPSOHPHQWHG� LQ� YDULRXV�ZD\V��+DYLQJ� LQ�PLQG� WKH� VSHFLILFV� RI� SXEOLF�
SDUWLFLSDWLRQ� LQ� SODQQLQJ� �� XUEDQ� GHYHORSPHQW� SURFHVV� LW� VHHPV� WKDW� WKH� EHVW� ZRUN�
PHWKRGRORJ\� LV� DVVRFLDWHG� ZLWK� FUDIWLQJ� WKH� GHVLJQ� ZRUNVKRSV� ±� ³FKDUUHWWH� VW\OH´� ±� ZKLFK�
DOORZV�IXOILOOPHQW�RI�WKH�IROORZLQJ�REMHFWLYHV��

x� 'HILQLQJ�RI�WKH�EDVLF�DVVXPSWLRQV�DQG�FRQFHSWV�UHJDUGLQJ�SURSRVHG�SODQQLQJ�VROXWLRQ�
��SURMHFW�GHYHORSPHQW�%()25(�WKH�GHVLJQ�LV�UHDG\��

x� 'HILQLQJ� ±� RQ� WKLV� EDVLV� ±� D� QXPEHU� RI� SRVVLEOH� VROXWLRQV� �� VFHQDULRV�� DV� ZHOO� DV�
YDULRXV�SULRULWLHV��

x� 6HOHFWLQJ�WKH�PRVW�DSSUHFLDWHG�VROXWLRQV�RI�WKH�RQHV�GLVFXVVHG��
x� 'HYHORSLQJ� WKH� ILQDO� FRQFHSW� ±� DFFHSWHG� E\� ORFDO� FRPPXQLW\� ±� WR� EH� IXUWKHUO\�

HODERUDWHG���

,Q�WKLV�FDVH�D�QXPEHU�RI�WHFKQLTXHV�KDG�WR�EH�HPSOR\HG��LQFOXGLQJ�SXEOLF�GLVFXVVLRQV��JURXS�
ZRUNV��JHQHUDO�SUHVHQWDWLRQV�DV�ZHOO�DV�YRWLQJ�� 
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)LJ�����'LVFXVVLQJ�DQG�VHOHFWLQJ�GHYHORSPHQW�SULRULWLHV�GXULQJ�WKH�ZRUNVKRS�SURFHVV��3KRWR�
FUHGLW��3LRWU�/RUHQV��������������

8. Exemplary Planning Workshops structure 

)ROORZLQJ� WKH� DGRSWHG� PHWKRGRORJ\�� DOVR� WKH� H[SHULHQFH� JDLQHG� GXULQJ� WKH� SURFHVV� RI�
GHYHORSLQJ�WKH�VWUDWHJLF�SODQV�IRU�3ROLVK�PXQLFLSDOLWLHV�ZDV�XVHG���,Q�UHVXOW��LW�ZDV�FRQFOXGHG�
WKDW� WKH�SODQQLQJ�SURFHVV� VKRXOG�EH�VWUXFWXUHG� LQ� IRUP�RI� D� VHTXHQFH�RI� FDUHIXOO\� SODQQHG�
ZRUNVKRSV��GXULQJ�ZKLFK�WKH�SDUWLFXODU�HOHPHQWV�RI�WKH�SURJUDP���SODQ���VWUDWHJ\�DUH�GHILQHG��
6XFK� D� SURJUDP�PD\� DOVR� EH� VXSSOHPHQWHG� E\� D� VHW� RI� QHFHVVDU\� VRFLRORJLFDO� VXUYH\V�±�
ZKLFK�� DV� GLVFXVVHG� LQ� SUHFHGLQJ� FKDSWHUV� ±� PD\� KHOS� SURYLGLQJ� RSLQLRQ� RI� WKH� ³VLOHQW´�
VWDNHKROGHUV���

8VXDOO\�±�EHIRUH�WKH�UHDO�SDUWLFLSDWRU\�SURFHVV�VWDUWV�±�WKH�VR�FDOOHG�6WDJH�Ä�´�RI�WKH�SURFHVV�
LV� FRQFOXGHG�� 7KLV� XVXDOO\� LQFOXGHV� WKH� GHVN� UHVHDUFK� DOORZLQJ� VXUYH\� DQG� DQDO\VLV� RI� WKH�
H[LVWLQJ� SODQQLQJ� GRFXPHQWV�� ,W� PD\� DOVR� KHOS� LQ� GHYHORSLQJ� WKH� H[SHUW� DQDO\VLV� RI� WKH�
SUREOHPV�WR�EH�VROYHG�DV�ZHOO�DV�GHILQLWLRQ�RI�WKH�LQWHUYHQWLRQ�DUHD����
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7KH� VHFRQG� VWDJH� RI� WKH� SURFHVV� LV� WKH� F\FOH� RI�ZRUNVKRSV�� 7KH� XVXDO� VWUXFWXUH� RI� WKRVH�
LQFOXGHV��

x� ,�ZRUNVKRS��

±� *URXS�DQDO\VLV�RI�WKH�SUREOHPV�RI�WKH�JLYHQ�DUHD��

±� 'HYHORSPHQW�RI�WKH�LQWHUYHQWLRQ�JRDOV��

±� 'HYHORSPHQW�RI�WKH�6:27�DQDO\VLV�

�� ,�VWDJH�RI�WKH�VRFLRORJLFDO�VXUYH\��

±� *HWWLQJ�WKH�SHRSOH¶V�RSLQLRQ�RQ�WKH�EDVLF�SUREOHPV�DQG�LVVXHV�WKDW�KDYH�WR�EH�
VROYHG��

�� ,,�ZRUNVKRS��

±� 6HOHFWLQJ�WKH�SULRULWLHV�IRU�LQWHUYHQWLRQ��

±� ,GHQWLILFDWLRQ�RI�WKH�VSHFLILF�SURMHFWV�DQG�RWKHU�XQGHUWDNLQJV�QHFHVVDU\�IRU�
LPSOHPHQWDWLRQ�RI�WKH�JRDOV��

±� 6:27�DQDO\VLV�IRU�WKH�SDUWLFXODU�SURMHFWV��

�� ,,,�ZRUNVKRS��

±� &UHDWLQJ�WKH�ÄORJLFDO�PDWUL[´�IRU�DOO�SURMHFWV��

�� ,,�VWDJH�RI�WKH�VRFLRORJLFDO�VXUYH\��

±� 'HILQLQJ�WKH�SULRULWLHV�DFFRUGLQJ�WR�WKH�SRSXODWLRQ�RI�WKH�DUHD��

�� ,9�ZRUNVKRS��

±� 'HYHORSLQJ�WKH�ILQDO�VHW�RI�SULRULWLHV��

±� 'HYHORSLQJ�WKH�VFKHGXOH�RI�LPSOHPHQWDWLRQ�DFWLRQV��

±� 'HYHORSLQJ�WKH�PRQLWRULQJ�DQG�LPSOHPHQWDWLRQ�V\VWHP�

�� 'HILQLQJ�WKH�ILQDQFLDO�SODQ�

±� 'HILQLQJ�KWH�VRXUFHV�DQG�OHYHO�RI�QHFHVVDU\���DYDLODEOH�IXQGLQJ�IRU�SURMHFWV�
LPSOHPHQWDWLRQ��

�� 6XPPLQJ�XS�WKH�ZRUNV��

±� 3UHVHQWLQJ�WKH�RXWFRPHV�LQ�WKH�IRUP�RI�FRPSUHKHQVLYH�GRFXPHQW��

$IWHU�WKH�ZRUNVKRSV�WKHPVHOYHV�DUH�FRQFOXGHG��LW�LV�SRVVLEOH�WR�ILQDOL]H�WKH�SURFHVV�LQ�D�IRUP�
RI�ZULWWHQ�UHSRUW�LQFOXGLQJ�DOO�FRQFOXVLRQV��,Q�FDVH�QHFHVVDU\��WKLV�UHSRUW�PD\�EHFRPH�D�EDVLV�
IRU� GUDIWLQJ� WKH� ILQDO� SROLF\� �� SODQQLQJ� GRFXPHQW�� ZKLFK� FDQ� EH� DGRSWHG� E\� PXQLFLSDO�
DGPLQLVWUDWLRQ��,Q�FDVH�RI�SODQQLQJ�IRU�XUEDQ�UHJHQHUDWLRQ��WKLV�LV�GHPDQGHG�E\�ODZ�LQ�3ROLVK�
SODQQLQJ�V\VWHP���
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9. Selected case studies

,Q� RUGHU� WR� LOOXVWUDWH� KRZ� WKH� SXEOLF� SDUWLFLSDWLRQ� SURFHVV� PD\� EH� SDUW� RI� GLVFXVVLQJ� WKH�
YDULRXV�W\SHV�RI�LQWHUYHQWLRQV��WKUHH�FDVH�VWXGLHV�ZHUH�SUHVHQWHG��:LWKLQ�WKH�IROORZLQJ�SDUWV�
RI� WKH� SDSHU� RQO\� WKH� VHOHFWHG� DVSHFWV� RI� WKHVH� ZHUH� SUHVHQWHG�� $OVR�� GXH� WR� VSDFH�
OLPLWDWLRQV��QR�FRQFOXVLRQV�DFKLHYHG�RU�GHWDLOHG�ZRUNVKRS�VWUXFWXUH�ZHUH�GLVFXVVHG���

9.1. Ä.DWRZLFH�ZRUNVKRS´ Reshaping the Korfanty Avenue

,Q�FDVH�RI�.DWRZLFH�WKH�SXEOLF�SDUWLFLSDWLRQ�SURFHVV�ZDV�RUJDQL]HG�WR�GLVFXVVHG�WKH�SXEOLFO\�
FRQWHVWHG� RXWFRPHV� RI� WKH� DUFKLWHFWXUDO� FRPSHWLWLRQ� IRU� WKH� QHZ� GHYHORSPHQW� FRQFHSW� RI�
.DWRZLFH�&LW\�&HQWHU��7KLV�SODQ��GHYHORSHG�E\�RQH�RI�WKH� OHDGLQJ�3ROLVK�DUFKLWHFWXUH�RIILFH�
�.RQLRU�6WXGLR���ZDV�GLVFXVVHG�DV�D�SUREOHPDWLF�VROXWLRQ��HVSHFLDOO\�LQ�UHJDUG�WR�WKH�LGHDV�RI�
UHVKDSLQJ�WKH�PDLQ�XUEDQ�D[LV�RI�WKH�FLW\�±�WKH�.RUIDQW\�$YHQXH���

)LJ�����$HULDO�YLHZ�RI�WKH�.RUIDQW\�$YHQXH��3KRWR�FUHGLW��.RQLRU�6WXGLR���������

:LWKLQ� WKLV�SODQ� LW�ZDV�SURSRVHG� WR�QDUURZ�GRZQ� WKLV�PRGHUQLVWLF� VWUHHW�DQG�PDNH� LW�PRUH�
SHGHVWULDQ�IULHQGO\��$W� WKH�VDPH� WLPH� WKH�SODQ�DOORZHG�PDVVLYH�GHYHORSPHQW�RI�QHZ�XUEDQ�
TXDUWHUV� RQ� QRZDGD\V� YDFDQW� DUHDV�� ZKLFK� ZHUH� FRQVLGHUHG� DV� JUHHQ� VSDFHV� E\� ORFDO�
FRPPXQLW\��,Q�DGGLWLRQ��GXULQJ�WKH�ZRUNVKRS�ORFDO�VWDNHKROGHUV�WKHLU�V\PSDWK\�WR�WKH�SUHVHQW�
OD\RXW�RI�WKH�VWUHHW��ZKLFK�FDPH�IURP�IHHOLQJ�WKDW�LWV�GLPHQVLRQV�UHIOHFW�WKH�LPSRUWDQFH�RI�WKH�
FLW\�� 7KH� ZRUNVKRS� DOORZHG� GLVFXVVLQJ� WKHVH� LVVXHV� DQG� XQGHUVWDQGLQJ� WKH� QDWXUH� RI� WKH�
SURWHVWV��DV�ZHOO�DV�UHVKDSLQJ�WKH�SODQ�DQG�LWV�GHWDLOHG�VROXWLRQV��
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)LJ�����6WUHHW�YLHZ�RI�WKH�.RUIDQW\�$YHQXH��3KRWR�FUHGLW��3LRWU�/RUHQV���������

 

)LJ�����3URSRVHG�UHGHYHORSPHQW�SODQ�IRU�.DWRZLFH�&LW\�&HQWHU��LQFOXGLQJ�UHVKDSLQJ�WKH�
.RUIDQW\�$YHQXH��3KRWR�FUHGLW��.RQLRU�6WXGLR���������

9.2. 5HGHYHORSPHQW�RI�WKH�SXEOLF�VSDFHV�LQ�WKH�FLW\�RI�6WDURJDUG�*GDĔVNL 

7KH�VHFRQG�FDVH�VWXG\�LV�DVVRFLDWHG�ZLWK�WKH�SURFHVV�RI�UHGHYHORSLQJ�WKH�SXEOLF�VSDFHV�RI�
WKH� VPDOO�VL]H� FLW\� �DSSUR[�� ������� LQKDELWDQWV�� RI� 6WDURJDUG� *GDĔVNL� LQ� WKH� 3RPHUDQLD�
5HJLRQ��:LWKLQ�WKLV�SURFHVV�WZR�NH\�FLW\�VSDFHV�ZHUH�VXEMHFW�WR�SDUWLFLSDWLRQ�HIIRUWV��WKH�2OG�
7RZQ�0DUNHW�6TXDUH�DQG�:RMVND�3ROVNLHJR�$YHQXH��$OWKRXJK�WKH� ODWWHU�FDVH� LV�VWLOO� LQ� WKH�
GHVLJQ�SURFHVV�� WKH�UHGHYHORSPHQW�RI� WKH�0DUNHW�6TXDUH�KDV�EHHQ�FRPSOHWHG��2QH�KDV� WR�
PHQWLRQ�WKDW�SXEOLF�SDUWLFLSDWLRQ�KHOSHG�LGHQWLI\LQJ�D�VHW�RI�SRVVLEOH�VROXWLRQV�UHJDUGLQJ�WKLV�
VLWH�DV�ZHOO�DV�H[WHQVLYH�GLVFXVVLRQ�RQ�WKH�ILQDOO\�VHOHFWHG�SURSRVDO���
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�

)LJ�����&HQWUDO�SDUW�RI�WKH�FLW\�RI�6WDURJDUG�*GDĔVNL�ZLWK�PDUNHG�ORFDWLRQ�RI�ERWK�SURMHFWV��
3KRWR�FUHGLW��3LRWU�/RUHQV���������

)LJ�����9DULRXV�FRQFHSWV�IRU�UHGHYHORSLQJ�WKH�2OG�7RZQ�0DUNHW�6TXDUH�LQ�6WDURJDUG�*GDĔVNL�
±�RXWFRPHV�RI�WKH�SDUWLFLSDWRU\�GHVLJQ�SURFHVV��6RXUFH�7UDQVIRUPD�*��3ĊF]HN��������
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)LJ�����1HZ�GHVLJQ�FRQFHSW�IRU�UHGHYHORSLQJ�WKH�:RMVND�3ROVNLHJR�$YHQXH�LQ�6WDURJDUG�
*GDĔVNL�±�RXWFRPHV�RI�WKH�SDUWLFLSDWRU\�GHVLJQ�SURFHVV��6RXUFH�7UDQVIRUPD�*��3ĊF]HN�
�������

9.3. Replanning the Gdansk City Centre 

7KLUG�RI�WKH�FDVH�VWXGLHV�LV�DVVRFLDWHG�ZLWK�UHSODQQLQJ�WKH�*GDĔVN�&LW\�&HQWHU��7KLV�SURMHFW�
ZDV�FRRUGLQDWHG�QRW�E\�WKH�*GDĔVN�'HYHORSPHQW�2IILFH��DQ�³RIILFLDO´�SODQQLQJ�DJHQF\�IRU�WKH�
FLW\��EXW�E\�WKH�JURXS�RI�³XUEDQ�DFWLYLVWV´��DVVRFLDWHG�ZLWKLQ�WKH�1*2�FDOOHG�)5$*�±�³*GDĔVN�
$JJORPHUDWLRQ�'HYHORSPHQW�)RUXP´���'HYHORSPHQW�RI�WKLV�SURMHFW�ZDV�PDGH�SRVVLEOH�GXH�WR�
D� JUDQW� UHFHLYHG� IURP� WKH� %DWRU\� )RXQGDWLRQ�� :LWKLQ� LW� D� ORFDO� VWDNHKROGHUV� JURXS� ZDV�
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ZRUNLQJ� LQ� RUGHU� WR� GHILQH� WKH� QHZ� SODQQLQJ� SULQFLSOHV� IRU� WKH� DUHD�� 7KH� RXWFRPHV� RI� WKLV�
ZHUH�ODWHU�RQ�XVHG�LQ�WKH�IRUPDO�SODQQLQJ�SURFHVV�IRU�WKH�DUHD����

�

)LJ�����1HZ�GHVLJQ�FRQFHSW�IRU�*GDĔVN�&LW\�&HQWHU�±�RXWFRPHV�RI�WKH�SDUWLFLSDWRU\�GHVLJQ�
SURFHVV��6RXUFH��3LRWU�/RUHQV�DQG�)5$*��������

�
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10. Conclusions 

$V� LW� FDQ�EH�GHULYHG� IURP� WKLV�SDSHU�� SXEOLF�SDUWLFLSDWLRQ� LV�RQH�RI� WKH�SRVVLEOH� WRROV�XVHG�
QRZDGD\V� LQ� RUGHU� WR� GLVFXVV� WKH� SRVVLEOH� SODQQLQJ� VROXWLRQV�� ,W� LV� DVVRFLDWHG� ZLWK� GLUHFW�
LQYROYHPHQW� RI� WKH� ORFDO� FRPPXQLW\� LQ� WKH� GHFLVLRQ� ±� PDNLQJ� SURFHVV�� ,Q� FDVH� WKH� ³VROLG´�
UHVXOWV� DUH� QHHGHG� DV� ZHOO� DV� DQ� DUUD\� RI� VWDNHKROGHUV� KDV� WR� EH� LQYROYHG�� SDUWLFLSDWRU\�
SURFHVV� VKRXOG� EH� EDVHG�RQ� WKH�PHWKRGRORJ\� RI� VWUDWHJLF� SODQQLQJ� �� ,Q� WKHVH� FDVHV�JRRG�
UHVXOWV�FDQ�EH�DFKLHYHG�WKURXJK�RUJDQL]DWLRQ�RI�WKH�ÄSODQQLQJ���XUEDQ�ZRUNVKRSV´��7KLV�ZDV�
HVSHFLDOO\�LPSRUWDQW�LQ�FDVH�RI�WKH�³SRVW�WUDQVLWLRQ´�FRXQWULHV�OLNH�3RODQG���

$W� WKH�VDPH� WLPH�3ROLVK�H[SHULHQFH� LQ� WKLV�PDWWHU�SURYHG� WKDW� WKHUH� LV�D�QHHG�RI�VR�FDOOHG�
³VWUDWHJLF� DSSURDFK´� LQ� SXEOLF� SDUWLFLSDWLRQ� SURFHVVHV�� 2WKHUZLVH�� WKHUH� LV� D� GDQJHU� RI�
ZDVWLQJ� WKH� HIIRUWV�PDGH�DQG� ILQLVKLQJ�ZLWK� QR� VXEVWDQWLDO� UHVXOWV�±�PHDQLQJ� QR� GHFLVLRQV�
DQG�QR�SRLQWV�PDGH��5HVXOWV�GLVFXVVHG�DQG�SUHVHQWHG�LQ�WKLV�SDSHU�VKDOO�DOORZ�GLVFXVVLRQ�RI�
WKH�SRVVLEOH�LQFOXVLRQ�RI�WKH�3ROLVK�H[SHULHQFH�LQ�WKH�SODQQLQJ�SUDFWLFH�RI�RWKHU�FRXQWULHV�DQG�
UHJLRQV��ZLWK�D�VSHFLDO�IRFXV�RQ�FRXQWULHV�LQ�WUDQVLWLRQ��

)LQDOO\�� H[SHULHQFHV� DQDO\]HG� DOVR� SURYHG� WKDW� ERWK� WKH� VFRSH� RI� SDUWLFLSDWLRQ� SURFHVV��
UHVXOWV� H[SHFWHG� DV�ZHOO� DV� JURXS� RI� VWDNHKROGHUV� LQYROYHG� KDYH� WR� EH� GHILQHG� ORFDOO\�� DV�
WKHUH�DUH�QR� WZR�VLPLODU�VLWXDWLRQV��7KLV�PHDQV�WKDW�DOVR�RXWOLQLQJ� WKH�SDUWLFLSDWLRQ�SURFHVV�
VKRXOG�EH�FUDIWHG�LQGLYLGXDOO\�DQG�WKDW�WKHUH�DUH�QR�³EOXHSULQWV´�WKDW�FDQ�EH�XVHG���
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&LWLHV�LQ�QRUWKHUQ�(XURSH�DUH�LQFUHDVLQJO\�LQKDELWHG�E\�SHRSOH�ZLWK�GLYHUVH�FXOWXUDO�EDFNJURXQGV��
7KH� VRFLDO�� HFRQRPLF� DQG� HQYLURQPHQWDO� VXVWDLQDELOLW\� RI� FLWLHV� UHTXLUHV� FDSDFLW\� WR� OLYH� ZLWK�
GLIIHUHQFHV��5HFHQW�LQFUHDVHV�LQ�UHIXJHHV�DQG�DV\OXP�VHHNHUV�SRVH�QHZ�FKDOOHQJHV��ZKLFK�DGGV�
WR�FKDOOHQJHV�DOUHDG\�IDFHG�E\�WKH�FLWLHV��DIIRUGDEOH�KRXVLQJ��WUDQVSRUW��FRPPXQLW\�PHHWLQJ�VSDFHV�
DQG�QHZ�HFRQRPLF�RSSRUWXQLWLHV���

7KH�FROG�FOLPDWH�RI� WKH�QRUWK�EULQJV�FHUWDLQ�FKDOOHQJHV� UHODWHG� WR�FUHDWLQJ�QHZ�PHHWLQJ�SODFHV��
LQGRRUV�DQG�RXWGRRUV��EXW�WKH�LQFUHDVHG�GLYHUVLW\�KDV�OHG�WR�D�ZLGH�YDULHW\�RI�QHZ�DQG�LQQRYDWLYH�
LQWHJUDWLRQ�DFWLYLWLHV��DLPLQJ�DW�FRQQHFWLQJ�QHZFRPHUV�DQG�HVWDEOLVKHG�UHVLGHQWV�LQ�XUEDQ�PHHWLQJ�
SODFHV�� 7KLV� VHVVLRQ�ZLOO� IRFXV� RQ� H[SORULQJ� WKH� IXQFWLRQ� RI� DQG� FRQQHFWLRQV� EHWZHHQ�PHHWLQJ�
SODFHV��LQWHUDFWLRQ�DQG�SDUWLFLSDWLRQ�LQ�WKH�FLW\��$V�D�SDUW�RI�WKLV�EURDG�WKHPH��WKHVH�TXHVWLRQV�ZLOO�
EH�UHOHYDQW���

+RZ�DUH�XUEDQ�VSDFHV�EHLQJ�XVHG�E\�QHZFRPHUV�DQG�HVWDEOLVKHG�UHVLGHQWV"��

+RZ� DQG� XQGHU� ZKDW� FRQGLWLRQV� GR� PHHWLQJ� SODFHV� OHDG� WR� FURVV�FXOWXUDO� HQFRXQWHUV� DQG�
LQWHUDFWLRQ"��

,Q� ZKDW� ZD\� DQG� WR� ZKDW� GHJUHH� FDQ� FURVV�FXOWXUDO� PHHWLQJ� SODFHV� DQG� HQFRXQWHUV� OHDG� WR�
SURFHVVHV�RI�SDUWLFLSDWLRQ�LQ�XUEDQ�OLIH"��

7KH�VHVVLRQ�HQFRXUDJHV�D�ZLGH�UDQJH�RI�FRQWULEXWLRQV��LQFOXGLQJ�IURP�DFDGHPLD��SUDFWLWLRQHUV�DQG�
FLYLO�VRFLHW\��:H�LQYLWH�FRQWULEXWLRQV�UHODWHG�WR�QHZ�WKHRULHV�RU�PHWKRGV�IRU�SODQQLQJ�IRU�GLYHUVLW\�DV�
ZHOO�DV�FDVH�VWXGLHV�DQG�SUDFWLFDO�H[DPSOHV��LQFOXGLQJ�WRROV�IRU�SODQQLQJ��%RWK�SODQQHG�DFWLYLWLHV�DV�
ZHOO�DV�RQJRLQJ�RU�FRPSOHWHG�DFWLYLWLHV�PD\�EH�SUHVHQWHG���

7KH� VHVVLRQ� IRUPDW� ZLOO� EH� VKRUW� ����PLQ�� SUHVHQWDWLRQV� IROORZHG� E\� D�PRGHUDWHG� URXQG� WDEOH�
GLVFXVVLRQ��RSHQ�IRU�DOO�LQWHUHVWHG�SDUWLHV��7KH�GLVFXVVLRQ�DLPV�DW�H[SORULQJ�LQQRYDWLYH�PXOWLFXOWXUDO�
LQWHJUDWLRQ�DFWLYLWLHV�WKDW�KHOS�XV�WR�OLYH�ZLWK�GLIIHUHQFH��HQKDQFH�LQWHJUDWLYH�LQWHUDFWLRQ�DQG�GHYHORS�
FLWLHV¶� SUREOHP�VROYLQJ� FDSDFLWLHV�� 7KH� VHVVLRQ� ZLOO� SURYLGH� D� VXPPDU\� IURP� WKH� URXQG�WDEOH�
GLVFXVVLRQ�WR�EH�KHOG�DW�WKH�VHVVLRQ���
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Associations of active ageing; 
a potential tool for local development  

�
0DULD�GD�*UDoD�025(,5$��8QLYHUVLW\�RI�/LVERQ��/LVERQ�6FKRRO�RI�$UFKLWHFWXUH�&,$8'��

3RUWXJDO��
�
�

Abstract 
It presents a ongoing research on the potential role that "senior universities" can play as 
tools for the preservation of tangible and intangible heritage in some urban or rural areas, in 
Portugal. Senior citizen universities as active entities that promote the healthy active ageing 
of the population are associations with a very significant potential for the recovery of some 
cultural practices in the territories where the elderly population is dominant. 
The cultural activities linked to the preservation of the heritage, namely traditional music 
groups and respective instruments and in general their contribution to healthy ageing 
communities can have an interesting role to support touristic activities. The creation of 
groups of students who are organized to participate in local and regional events promote the 
process of active aging and create a motivation that spreads in the surrounding communities��
Key words��$FWLYH�DJHLQJ��&LWL]HQ�SDUWLFLSDWLRQ��6HQLRU�8QLYHUVLW\��7DQJLEOH�DQG�LQWDQJLEOH�
KHULWDJH���
�
1. Introduction 
 
7KLV�SDSHU�LV�WKH�ILUVW�DSSURDFK�RI�D�UHVHDUFK�DERXW�WKH�UROH�WKDW�VHQLRU�XQLYHUVLWLHV��68��FDQ�
SOD\�DV� LQVWUXPHQWV� IRU�SURPRWLQJ� ORFDO�GHYHORSPHQW�HVSHFLDOO\� LQ� WKH�DUHDV�RI�YDOXDWLRQ�RI�
KHULWDJH�DQG�WRXULVP��
6XFK�DVVRFLDWLRQV�KDYH�EHHQ�VWXGLHG�LQ�WKHLU�VRFLDO�UROH��GLUHFWHG�WR�DQ�DJH�UDQJH�LQFUHDVLQJ��
EXW�DUH�QRW�FRQVLGHUHG�DV�DFWLYH�SDUWQHUV�LQ�ORFDO�GHYHORSPHQW��
,Q� PDQ\� UHJLRQV� WKH� QXPEHUV� RI� WKH� SHRSOH� ZLWK� PRUH� WKDQ� ��� \HDUV� ROG� DUH� UHDOO\�
LPSUHVVLYH�� VR� WKH\� PXVW� EH� FRQVLGHUHG� DV� SDUW� RI� WKH� VROXWLRQ� WR� LQFUHDVH� ORFDO�
GHYHORSPHQW�� �
6RPH� RI� WKH� HOGHUO\� SRSXODWLRQV� WKDW� FXUUHQWO\� OLYH� LQ� UXUDO� DUHDV� KDYH� GHYHORSHG� WKHLU�
SURGXFWLYH�DFWLYLWLHV�LQ�XUEDQ�DUHDV��KDYLQJ�QR�GLUHFW�UHODWLRQ�ZLWK�DJULFXOWXUH�DQG��WKHUHIRUH��
QHHG�WR�PDLQWDLQ�GLIIHUHQW�VRFLDO�DFWLYLWLHV�DQG�UHODWLRQVKLSV���
7KH\�XVH�WKHLU�WLPH�LQ�D��GLIIHUHQW�ZD\�IURP�WKH�SRSXODWLRQ�WKDW�DOZD\V�OLYHG�LQ�UXUDO�DUHDV�DQG�
WKDW�HYHQ�EHLQJ�ROG�PDLQWDLQ�VXEVLVWHQFH�DJULFXOWXUH�DFWLYLWLHV��NHHS�RXW�RI�QHHG�RU�SOHDVXUH��
7KH�PRUH�XUEDQLVHG�SRSXODWLRQ�KDV�OHG�WR�WKH�FUHDWLRQ�RI�PDQ\�QXFOHL�RI�VHQLRU�XQLYHUVLWLHV�
ZLWK�PXOWLSOH�YDOXHV��
7KH�XQLYHUVLWLHV�RU�DFDGHPLHV�RI�WKH�HOGHUO\��DUH�HQWLWLHV�WKDW�SURPRWH�WKH�DFWLYH�DQG�KHDOWK\�
DJHLQJ�RI�WKH�SRSXODWLRQ��EXW�WLOO�QRZ�WKH\�GRQ
W�DVVXPH�WKHLU�UROH�LQ�WKH�WHUULWRULDO�YDORULVDWLRQ�
RI�WKH�FRPPXQLW\��
7KHVH� DUH� DVVRFLDWLRQV� ZLWK� D� YHU\� VLJQLILFDQW� SRWHQWLDO� IRU� WKH� UHFRYHU\� RI� VRPH� FXOWXUDO�
SUDFWLFHV�LQ�WHUULWRULHV��HVSHFLDOO\�ZKHUH�WKH�HOGHUO\�SRSXODWLRQ�LV�GRPLQDQW��
&XOWXUDO� DFWLYLWLHV� OLQNHG� WR� WKH� SUHVHUYDWLRQ� RI� KHULWDJH�� QDPHO\� WUDGLWLRQDO�PXVLFDO� JURXSV�
DQG�UHVSHFWLYH�LQVWUXPHQWV�DUH�RQH�RI�WKH�SURJUDPV�RI�WKH�86��
7KH�FUHDWLRQ�RI�JURXSV�RI�VWXGHQWV�ZKR�RUJDQLVH� WR�SDUWLFLSDWH� LQ� ORFDO�DQG�UHJLRQDO�HYHQWV�
SURPRWH�WKH�SURFHVV�RI�DFWLYH�DJHLQJ�DQG�FUHDWH�D�PRWLYDWLRQ�WKDW�LQYROYHV�WKH�FRPPXQLWLHV��
7KH�PHWKRGRORJ\� DGRSWHG� IRU� WKLV� UHVHDUFK� IRFXVHV� RQ� WKH� DQDO\VLV� RI� WKH� LPSDFW� DW� ORFDO�
GHYHORSPHQW� OHYHO�� LQ�D�VHW�RI�PXQLFLSDOLWLHV�ZKHUH�WKHUH�DUH�VHQLRU�XQLYHUVLWLHV�� LQ�DUHDV�RI�
ORZ�GHQVLW\�DQG�SHUPDQHQW�ORVV�RI�SRSXODWLRQ�VLQFH�WKH�PLG���V�RI�WKH�ODVW�FHQWXU\���
7KH�68�DUH�FKDUDFWHULVHG�E\�WKH�W\SH�RI�RIIHU�WKH\�SUHVHQW�DQG�WKH�SDUWLFLSDWLRQ�WKH\�KDYH�LQ�
FRPPXQLW\�OLIH��
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2.  Origin and Role of Senior Universities 
 
7KH�6HQLRU�8QLYHUVLWLHV�RU�8QLYHUVLWLHV�IRU�WKH�WKLUG�DJH��8�$��DSSHDUHG�LQ�)UDQFH��ILUVWO\� LQ�
WKH�)DFXOW\�RI�6RFLDO�6FLHQFHV�RI�7RXORXVH�LQ������DV�D�PRYHPHQW�WR�SURPRWH�XQLYHUVLW\�OLNH�
WHDFKLQJ�OLQNHG�DQG�RUJDQLVHG�E\�VRPH�8QLYHUVLWLHV��
7KH�RULJLQ�RI�WKLV�RUJDQLVDWLRQ�PRGHO�FDOOHG��0RGqOH�9HOODV��KDV�WKUHH�REMHFWLYHV��� �
���7KH�WUDLQLQJ�RI�VHQLRUV�WKURXJK�WKH�XQLYHUVLW\��
���5HVHDUFK�LQ�DUHDV�UHODWHG�WR�VHQLRUV��QDPHO\�KHDOWK��SV\FKRORJ\��OHJDO�DQG�
WKH�VRFLDO�ILHOG��
���7UDLQLQJ�RI�HPSOR\HHV�DQG�VWDNHKROGHUV�ZRUNLQJ�LQ�WKH�ILHOG�RI�
VHQLRUV�WUDLQLQJ�
7KH�RUJDQLVDWLRQ�RI�WKH�DFWLYLWLHV�ZDV�YHU\�VLPLODU�WR�WKH�WUDGLWLRQDO�XQLYHUVLW\�SHGDJRJ\�ZLWK�
PDVWHU�FODVVHV����$87$1%���-XLQ������� �
1RZDGD\V� ZLWK� WKH� LQFUHDVLQJ� QXPEHUV� RI� 68� DQG� QRW� DOO� QHDU� XQLYHUVLWLHV�� WKLV� YLHZ� KDV�
EHHQ�FKDQJLQJ��DQG�D�PRUH�IULHQGO\�DSSURDFK�LV�GHYHORSHG��
,Q�(QJODQG��LQ�WKH�8QLYHUVLW\�RI�&DPEULGJH��LQ�������3HWHU�/DVOHWW�GHYHORSHG�WKH�FRQFHSW�RI�
�VHOI�KHOS�� � 7KH� VHOI�RUJDQLVHG� OHDUQLQJ� JURXSV� RQ� VXEMHFWV� WKDW� LQWHUHVWHG� WKHP� DQG� ZLWK�
YROXQWLHU�WHDFKHUV�ZKR�DUH�SDUW�RI�WKH�JURXS��7KH\�DUH�QRW�FDOOHG�VWXGHQWV�EXW�PHPEHUV��WKLV�
PRGHO�LV�FDOOHG�&DPEULGJH�0RGHO��
0DQ\� RI� WKH� 86� DUH� XQLWHG� LQ� DQ� LQWHUQDWLRQDO� RUJDQLVDWLRQ� �$VVRFLDWLRQ� ,QWHUQDWLRQDO� GH�
8QLYHUVLWpV�GH�7URLVLqPH�$JH���$,87$��ZKLFK�VKRZV�WKH�JUHDW�LPSRUWDQFH�DQG�GLVVHPLQDWLRQ�
WKDW�WKLV�W\SH�RI�DVVRFLDWLRQV�KDV�KDG�LQ�WKH�ODVW�GHFDGHV�DURXQG�WKH�ZRUOG��
2Q�WKH�JHQHULF�UROH�WKDW�WKH�86�KDV�LQ�WKH�WHUULWRU\��WKHVH�PD\�UHVHPEOH�WKH�ORFDO�LQWHUYHQWLRQ�
1*2V��DV�DQ�HPDQDWLRQ�DQG�UHSUHVHQWDWLRQ�RI�WKH�FRPPXQLW\����&HUQHD���������
,QGHSHQGHQWO\� RI� WKH� IXQFWLRQLQJ� PRGHO�� DOO� DLP� DW� WKH� ZHOO�EHLQJ� RI� WKH� HOGHUO\� DQG� WKHLU�
LQWHJUDWLRQ�LQWR�VRFLHW\��SURPRWLQJ�DFWLYH�DJHLQJ���
)URP�WKH�DFWLYLWLHV�RU�FRXUVHV�JLYHQ�E\� WKH�8�6��� WKH�DUHDV�UHODWHG� WR�FXOWXUH��QDPHO\� ORFDO�
FXOWXUH�� HLWKHU� ORFDO� KLVWRU\� LWVHOI� RU� FXOWXUDO� PDQLIHVWDWLRQV� VXFK� DV� WUDGLWLRQDO� PXVLF�� DUH�
UHJXODUO\�SUHVHQW��
7KH� LQFUHDVH� LQ� WKH� ORQJHYLW\� RI� WKH� SRSXODWLRQ� DVVRFLDWHG� ZLWK� WKH� LPSURYHPHQW� RI� WKHLU�
SK\VLFDO�FRQGLWLRQ�DOORZHG�WKH�GHYHORSPHQW�RI�UHFUHDWLRQDO�DFWLYLWLHV�E\�WKLV�JURXS��ZLWK�DJH�
����\HDUV�DQG�IXQFWLRQDO�UHWLUHG�RU�SDUW�WLPH�ZRUNHUV��
�
���Ageing of the population in Europe 
�
7KH� HYROXWLRQ� RI� PHGLDQ� DJH� RI� WKH� SRSXODWLRQ� LQ� (XURSH� LV�� DFFRUGLQJ� WR� ZLWK� (XURVWDW�
LQFUHDVLQJ� LQ� WKH� ODVW�GHFDGHV��EHFDXVH�RI�WKH�GHFUHDVH�RI�ELUWK�UDWH�DQG�DW� WKH�VDPH�WLPH�
WKH�LQFUHDVH�RI�OLIH�H[SHFWDQF\�)LJ������
,Q������ LW�ZDV� LQ�(XURSH�RI������\HDUV��ZLWK�VRPH�FRXQWULHV� OLNH�*HUPDQ\�ZLWK������\HDUV�
DQG� 3RUWXJDO� ����� \HDUV� �%HLUD� %DL[D� ������� $OWR� $OHQWHMR� ����� DQG� � /H]tULD� ������
�(XURVWDW��������
,I�LW�LV�DQDO\VHG�WKH�LPSRUWDQFH�RI�DJHLQJ�SHRSOH��(XURSH�KDV�D�VXEVWDQWLDO�SRSXODWLRQ�ZHLJKW�
RI� ���� \HDUV� �������� DQG� KDV� EHHQ� LQFUHDVLQJ�� GLVWULEXWHG� YHU\� XQHTXDOO\� EHWZHHQ� WKH�
FRXQWULHV��3RUGDWD���
,Q�3RUWXJDO��WKH�VLWXDWLRQ�LV�VLPLODU��������RI�WKH�SRSXODWLRQ�DUH�����\HDUV�ROG�EXW�GLVWULEXWHG�
YHU\�XQHTXDOO\� LQ� WKH� WHUULWRU\��$V� LW� FDQ�EH�VHHQ� LQ� ILJ�� ��� RQO\�D� VPDOO� FRDVWDO� VWULS�KDV�D�
\RXQJHU�SRSXODWLRQ��
�
�
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Figure 1: Median Age of Population, By NUTS 3 in Europe, 1 January 2016 
      Source: Eurostat 

�
$� VLJQLILFDQW� SDUW� RI� WKLV� SRSXODWLRQ� FDQ� UHPDLQ� DFWLYH�� DQG� LQ� JRRG� SK\VLFDO� DQG� SV\FKLF�
FRQGLWLRQV��WKLV�LV�WKH�JURXS�WKDW�WKH�DFWLYH�DJHLQJ�SURJUDPV�DUH�GHVLJQHG�IRU��OLNH�WKH�68V�� �
�

�
�

Figure 2: Percentage of the population with more than 65 years old 
    Source: Pordata 

�
:LWK� WKLV� GHPRJUDSKLF� FKDUDFWHULVWLFV�� WKH� SRSXODWLRQ� ZLWK� PRUH� WKDQ� ��� \HDUV� PXVW� EH�
ORRNHG�DW�ZLWK�D�GLIIHUHQW�DSSURDFK��7KLV�SRSXODWLRQ�VKRXOG�EH�YDOXHG��ZLWKLQ�WKH�DUHD�RI�WKLV�
UHVHDUFK�SURMHFW��IRU�LWV�QXPHULFDO�LPSRUWDQFH�EXW�DERYH�DOO�IRU�LWV�FDSDFLW\�WR�HYDOXDWH�ORFDO�
DQG� UHJLRQDO� KHULWDJH�� $QG� WKH� DUHDV� ZKHUH� LW� LV� DOPRVW� KDOI� RI� WKH� HQWLUH� SRSXODWLRQ�� DQG�
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WKHUH� DUH� QR� ODUJH� XUEDQ� DJJORPHUDWLRQV�� FDQ� EH� FRQVLGHUHG� DQ� HQGRJHQRXV� UHVRXUFH� RI�
JUHDW�LPSRUWDQFH��
 
4. Senior Universities in Portugal 
 
7KH� PRYHPHQW� RI� 6HQLRU� 8QLYHUVLWLHV� LQ� 3RUWXJDO� EHJDQ�� LQ� WKH� ��V� RI� WKH� ODVW� FHQWXU\�
VXSSRUWHG�PDLQO\�E\�WKH�VRFLDO�VHFWRU�DQG�ORFDO�DXWKRULWLHV�FRQFHUQHG�ZLWK�WKH�TXDOLW\�RI�OLIH�
RI�WKH�HOGHUO\�SRSXODWLRQ��
%DVHG� RQ� WKH� GHPRJUDSKLF� GDWD� SUHVHQWHG� DERYH�� LQ� 3RUWXJDO�� WKH� PRYHPHQW� RI� 6HQLRU�
8QLYHUVLWLHV�KDV�D�JUHDW�SRWHQWLDO�IRU�GHYHORSPHQW��
$FFRUGLQJ�WR�ZLWK�WKH�OHJLVODWLRQ�WKH�$FDGHPLHV�DQG�6HQLRU�8QLYHUVLWLHV��68��DUH��DV�VRFLR�
HGXFDWLRQDO�UHVSRQVHV�WKDW�DLP�WR�FUHDWH�DQG�VWUHDPOLQH�DFWLYLWLHV�UHJXODUO\�LQ�WKH�VRFLDO��
FXOWXUDO��NQRZOHGJH��DQG�VRFLDO�DUHDV��IURP�WKH�DJH�RI�����SXUVXHG�E\�SXEOLF�RU�SULYDWH�
HQWLWLHV��ZLWK�RU�QRQ�SURILW���LQ�5&0����������
7KH\�DUH�YHU\�ZHOO�GLVWULEXWHG�LQ�WKH�WHUULWRU\��LQ�������WKH\�ZHUH�LQ�����PXQLFLSDOLWLHV������RI�
WKH�����PXQLFLSDOLWLHV�LQ�WKH�FRQWLQHQW���
7KH\�DUH�RUJDQLVHG�LQ�����DVVRFLDWLRQV�ZLWK���������VWXGHQWV�DQG������YROXQWHHU�WHDFKHUV��
:LWK�JURXSV�RI�WKHDWUH�DQG�PXVLF��ZLWK�PXVLF�LQ�����RI�WKH�68�DQG�WKHDWUH�LQ�����RI�WKHP��
�587,6���������
7KH�68�LV�RUJDQLVHG�DFFRUGLQJ�WR�ERWK�PRGHOV��WKH�)UHQFK�DQG�WKH�(QJOLVK�PRGHOV�LI�WKH\�DUH�
PRUH�FRQQHFWHG�ZLWK�XQLYHUVLWLHV�RU�VHOI�RUJDQLVHG�JURXSV�� �
,Q�WKH�WHUULWRU\�FKRVHQ�DV�WKH�ILUVW�DSSURDFK�RI�WKLV�UHVHDUFK�ZKHUH�GRQ
W�H[LVW�XQLYHUVLWLHV�LV�
WKH�(QJOLVK�PRGHO�WKDW�LV�LQ�XVH�� �
 
5. Municipalities and Senior universities 
 
7R�VWXG\�WKH�SRWHQWLDO�RI�68�LQ�WKH�ORFDO�GHYHORSPHQW�DQG�WKH�SRVLWLYH�LPSDFW��ZDV�FKRVH�D�
JURXS�RI�VL[�PXQLFLSDOLWLHV�ZLWK�UXUDO�FKDUDFWHULVWLFV��ORZ�GHQVLW\�DQG�ZLWKRXW�FLWLHV��RQ�WKH�
EDQNV�RI�WKH�7DJXV�5LYHU�DQG�ZLWK�68���
7KHVH�PXQLFLSDOLWLHV�EHORQJ�WR�WKUHH�GLIIHUHQW�1876���DQG�DUH�LQ��
�
%HLUD�%DL[D�±�,GDQKD�D�1RYD�H�9LOD�9HOKD�GH�5RGmR��
$OWR�$OHQWHMR�±�*DYLmR�H�1LVD��
/H]tULD�GR�7HMR�±�&KDPXVFD�H�*ROHJm�
�
�

� ��
 

Figure 3: Municipality case studies and % of the population with +65years   
Sorce: INE 2011 
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$OO�RI�WKHP�KDYH�D�SRSXODWLRQ�RI�RYHU����\HDUV�ROG��DERYH�WKH�QDWLRQDO�DYHUDJH��*ROHJm�DV�
����WLOO�9LOD�9HOKD�GH�5RGmR�ZLWK������ILJ�����DQG�D�QHJDWLYH�YDULDWLRQ�RI�WKH�SRSXODWLRQ�
EHWZHHQ������������ILJ�����
7KH�PRUH� WKH�PXQLFLSDOLWLHV� DUH� IDU� IURP� /LVERQ�� WKH�PRUH� LV� WKH� QHJDWLYH� YDULDWLRQ� RI� WKH�
SRSXODWLRQ��*ROHJm�KDV�RQO\�����RI�WKH�YDULDWLRQ�RI�WKH�SRSXODWLRQ�DQG�,GDQKD�D�1RYD�LQ�WKH�
ERUGHU�ZLWK�6SDLQ�KDV��������
�
�
�

Municipality 
Var. Pop. 2001-
2017 

Chamusca -17% 
Gavião -28% 
Golega -4% 
Idanha-a-Nova -27% 
Nisa -26% 
Vila Velha de Rodão -21% 

 
Figure 4: Variation of the total population in the municipality  (2001-2011) 

�
��
$OO� WKH�PXQLFLSDOLWLHV�KDYH�DW� OHDVW�RQH�68��VRPH�ZLWK� WKH�GHVLJQDWLRQ�RI�$FDGHPLD�RWKHUV�
ZLWK�8QLYHUVLW\�LQ�WKH�QDPH���
7KH�ILUVW�68�DSSHDUHG�LQ������LQ�*ROHJm��WKH�PXQLFLSDOLW\�QHDUHU�/LVERQ��DQG�WKH�ODVW�LQ�1LVD�
LQ� ������ 7KH� QXPEHU� RI� VWXGHQWV� LV� YHU\� GLVSDUDWH� �ILJ���� DQG� QRW� GLUHFWO\� UHODWHG� WR� WKH�
DPRXQW�RI�WRWDO�SRSXODWLRQ�RI�WKH�PXQLFLSDOLW\��
�
�

 
 
SU Designation Municipality 

nº 
students/ 
members  

year of 
foundation 

Universidade Sénior Da Carreira - 
Chamusca Chamusca 68 2014 
Universidade Sénior da União das 
Freguesias da Chamusca e 
Pinheiro Grande Chamusca 100 2016 
Universidade Senior do Gavião Gavião 68 2008 
Academia Sénior da Golegã  Golegã 102 2003 
Universidade Senior de Idanha a 
Nova Idanha-a-Nova 34 2015 
Universidade Senior de Nisa Nisa 294 2017 
Academia Sénior de Vila Velha de 
Ródão Vila Velha de Rodão 123 2015 

 
Figure 5: SU characteristics 

�
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$OO� WKH�68� RIIHU� WUDLQLQJ� LQ� FXOWXUDO� DUHDV� OLQNHG� WR� ORFDO� KHULWDJH� OLNH�PXVLFDO� LQVWUXPHQWV��
FRUDO�� ODFH� DQG� HPEURLGHU\�� JDVWURQRP\�� ORFDO� KLVWRU\� RU� WKHDWUH� LQ� DGGLWLRQ� WR� RWKHU� WRSLFV�
PRUH� UHODWHG� WR� FXUUHQW� QHHGV� VXFK� DV� LQIRUPDWLRQ� WHFKQRORJ\� RU� IRUHLJQ� ODQJXDJHV�� 7KH�
WRXULVP�DFWLYLW\� LV�DOVR�FRQVLGHUHG�DQG� LV� LPSRUWDQW� WR�NHHS�VRPH�DUHDV�DQG�IXQFWLRQV�ZLWK�
FOLHQWV�LQ��GHDG�GD\V��
$V�IRU�WKH�IRUP�RI�RUJDQLVDWLRQ�RI�WKH�68V��ILJ�����WKH\�FRUUHVSRQG�PRUH�WR�WKH�PRGHO�RI�VHOI�
RUJDQLVDWLRQ��VLPLODU�WR�WKH�(QJOLVK�PRGHO��EXW�ZLWK�WKH�ORJLVWLFDO�VXSSRUW�RI� WKH�PXQLFLSDO�RU�
SDULVK� FRXQFLOV�� 7HDFKHUV� HLWKHU� EHORQJ� WR� WKH� JURXS� LWVHOI� RU� DUH�PDGH� DYDLODEOH� E\� ORFDO�
SRZHU��VXFK�DV�D�WHDFKHU�WR�OHDG�WKH�FKRUDO�JURXSV��
�
�

�
�

Figure 6: Examples of SU logos 
Source: sites of the SUs�

�
7KH�UHVHDUFK� LV�QRZ� WU\LQJ� WR�UHODWH� WKH�RIIHU�ZLWK� WKH�FKDUDFWHULVWLFV�RI� WKH�SRSXODWLRQ�DQG�
PDNH�D�PRUH�GHWDLOHG�DQDO\VLV�RI�WKH�VXEMHFWV���
:KHQ� LV� FRPSDUHG� WR� WKH� RIIHUV� RI� WUDLQLQJ� PXVLF� �FRUDO� RU� LQVWUXPHQWV�� DQG� WKHDWUH� DUH�
FRPPRQ�WR�DOO��7KH�VXEMHFW�EXOOILJKWLQJ�DQG�JDVWURQRP\�DUH�VSHFLILF�WR�D�VLQJOH�68��
�

 
 

Figure 7: Participation of the SU of Idanha-a-Nova in a public festivity of a village of the municipality 
�
0DQ\� RI� WKH� JURXSV� �PXVLFDO�� FRUDO� RU� WKHDWUH�� RUJDQL]HG� DURXQG� 86� DFWLYLWLHV� DFWLYHO\�
SDUWLFLSDWH�LQ�YDULRXV�FXOWXUDO�HYHQWV�LQ�WKHLU�FRPPXQLWLHV�DQG�PXQLFLSDOLWLHV�SURPRWLQJ�VKRZV�
WKDW�DUH�VHHQ�E\�WKH�HQWLUH�SRSXODWLRQ��ILJ���. 
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6. Conclusions 
�
7KH�DVVRFLDWLRQV�ZKLFK�SURPRWH�WKH�DFWLYH�DQG�KHDOWK\�DJHLQJ�RI�WKH�SRSXODWLRQ�KDYH�EHHQ�
PXOWLSO\LQJ�� DURXQG� WKH� ZRUOG� DQG� LQ� 3RUWXJDO�� HYHQ� LQ� PXQLFLSDOLWLHV� ZLWK� VXEVWDQWLDO�
SRSXODWLRQ�ORVVHV��LQ�WKLV�FHQWXU\��
)URP�WKH�DQDO\VLV�PDGH��LW�FDQ�EH�FRQFOXGHG�WKDW�WKH�6HQLRU�8QLYHUVLWLHV�DUH�YDOXLQJ�WKH�
ORFDO�FXOWXUH��
$OO�PDNH�VKRZV�RU�SDUWLFLSDWH�LQ�WUDGLWLRQDO�SXEOLF�IHVWLYLWLHV�WKDW�GLVVHPLQDWH�WKH�FXOWXUDO�
FKDUDFWHULVWLFV�RI�HDFK�PXQLFLSDOLW\���
7KH�UHVHDUFK�ZLOO�FRQWLQXH�ZLWK�D�PRUH�GHWDLOHG�DQDO\VLV�RI�WKHVH�DVVRFLDWLRQV�LQ�ORZ�GHQVLW\�
DUHDV��EXW�LW�ZRXOG�EH�LQWHUHVWLQJ�WR�VWXG\�WKH�DVVRFLDWLRQV�RI�VRPH�WRZQV�DQG�FLWLHV�WR�
HYDOXDWH�WKHLU�SRWHQWLDO�WR�WKH�ORFDO�GHYHORSPHQW���
�
References: 
�
�$87$1%���$��G��8��G��W��k��G��1��%���-XLQ�������5pIOH[LRQV�GH�O
$VVRFLDWLRQ�GHV�8QLYHUVLWpV�
GH��H�kJH�GH�1RXYHDX�%UXQZLFN�HQ�PDWLqUH�GH�IRUPDWLRQ�FRQWLQXH��$YDLODEOH�RQOLQH��
>$FFHVVHG����0D\������
&HUQHD��0LFKDHO�0���������1RQJRYHUQPHQWDO�RUJDQLVDWLRQV�DQG�ORFDO�GHYHORSPHQW��(QJOLVK���
:RUOG�%DQN�GLVFXVVLRQ�SDSHUV��QR��:'3�����:DVKLQJWRQ��'&��7KH�:RUOG�%DQN��$FFHVVHG�
���-XQH��������
KWWS���GRFXPHQWV�ZRUOGEDQN�RUJ�FXUDWHG�HQ��������������������1RQJRYHUQPHQWDO�
RUJDQL]DWLRQV�DQG�ORFDO�GHYHORSPHQW��
(XURVWDW��5HJLRQDO�<HDU�%RRN������HGLWLRQ��$FFHVVHG����$SULO������
KWWS���HF�HXURSD�HX�HXURVWDW�GRFXPHQWV�����������������.6�+$��������(1�
1�SGI�HDHEH�ID��F�����DI�DE����I���F�������
3RUGDWD��$FFHVVHG����$SULO�������
KWWSV���ZZZ�SRUGDWD�SW�6XEWHPD�0XQLFLSLRV�&HQVRV�GD�3RSXOD�&��$��&��$�R�����
5XWLV��������/LVWD�2ILFLDO�GDV�8QLYHUVLGDGHV�6HQLRUHV�H�$FDGHPLDV�6HQLRUHV�UHFRQKHFLGDV�
HP�3RUWXJDO��&(6���$SULO���������KWWS���ZZZ�XI�
JYM�SW�XSORDGV�S��XMITE�Q�P����PDTN�TG�E�K��SGI���
�
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Spaces of Non-State Actors in the Urban Development Process: 

Rethinking the Community-based Planning in the Housing Sector   
�

0DKHVWL�2.,7$6$5,��8QLWHG�1DWLRQV�8QLYHUVLW\�,QVWLWXWH�IRU�WKH�$GYDQFHG�6WXG\�RI�
6XVWDLQDELOLW\��818�,$6���-$3$1�

�
�
Abstract 
7KLV�SDSHU�H[DPLQHV�KRZ�FRPPXQLW\�EDVHG�SODQQLQJ�LQ�,QGRQHVLD�FKDQJHV�ZLWK�WKH�VKLIWLQJ�
UROHV� RI� QRQ�6WDWH� DFWRUV� LQ� WKH� GHYHORSPHQW� SURFHVV� DQG� WKH� LQWURGXFWLRQ� RI� LQWHUQDWLRQDO�
XUEDQ� GHYHORSPHQW� DJHQGD� DQG� DSSURDFKHV� IRFXVLQJ� RQ� VXVWDLQDELOLW\� DQG� UHVRXUFH�
HIILFLHQF\� DSSURDFKHV�� :LWKLQ� WKLV� SHULRG�� ,QGRQHVLD� SODQQLQJ� V\VWHP� ZHQW� WKURXJK�
GHFHQWUDOL]DWLRQ�DQG� WUDQVLWLRQ��%\�XVLQJ� ORQJLWXGLQDO�VWXG\�DV�D�KHXULVWLF�GHYLFH�� WKH�SDSHU�
DLPV�WR�FDSWXUH�D�PRUH�QXDQFHG�PRGHO�RI�FRPPXQLW\�EDVHG�SODQQLQJ��7KLV�SDSHU�LQWHQGV�WR�
LGHQWLI\� WKH� NH\� IDFWRUV� RI� V\VWHPV� FKDQJHV� DQG� WKH� UHDOL]DWLRQ� RI� FROOHFWLYH� DFWLRQ� WKDW�
IDFLOLWDWH� DFFHSWDQFH� RI� VXVWDLQDELOLW\� DQG� UHVRXUFH� HIILFLHQF\� DSSURDFKHV� IRU� XUEDQ�
GHYHORSPHQW���
�
1. Introduction 
 
)RU�WKH�ODVW�KDOI�FHQWXU\��XUEDQ�GHYHORSPHQW�WKHRU\�DQG�SUDFWLFH�KDV�LQFUHDVLQJO\�IRFXVHG�RQ�
KRZ�SHRSOH� HQJDJH� LQ� WKH� SODQQLQJ� DQG� LPSOHPHQWDWLRQ� SURFHVVHV��&LWL]HQ� SDUWLFLSDWLRQ� LQ�
SODQQLQJ� DQG� GHYHORSPHQW�� LQ� WXUQ�� LV� FRQWLQXRXVO\� EHLQJ� LQIOXHQFHG� E\� FKDQJHV� LQ� XUEDQ�
GHYHORSPHQW�DSSURDFKHV�� IURP�SDUWLFLSDWLRQ� IRU� LQFUHPHQWDO� WR� UDGLFDO� DQG� WUDQVIRUPDWLRQDO�
FKDQJH�� 7KLV� IRFXV� LV� H[HPSOLILHG� E\� ZRUNV� RQ� FRPPXQLW\�EDVHG� SODQQLQJ� LQ� V\QRSWLF�
SODQQLQJ�� UDGLFDO� SODQQLQJ�� DQG� FROODERUDWLYH� SODQQLQJ�� 7DNHQ� WRJHWKHU�� WKLV� FRQWLQXXP�
UHSUHVHQWV�WKH�YDU\LQJ�GHJUHHV�RI�FLWL]HQ�SDUWLFLSDWLRQ�GHSHQGLQJ�RQ�WKHLU�DJHQF\�DQG�SRZHU�
DQG�VRFLDO�DQG�SROLWLFDO�FRQVFLRXVQHVV���
5HFHQW� LQWHUQDWLRQDO� GHYHORSPHQW� DSSURDFKHV� IROORZLQJ� WKH� GHYHORSPHQW� DQG�
LPSOHPHQWDWLRQ�RI�JOREDO�DJUHHPHQWV��H�J��+DELWDW�$JHQGD��0LOOHQQLXP�'HYHORSPHQW�*RDOV��
5LR����� DQG� DV� UHFHQWO\� WKH� �����$JHQGD��3DULV�$JUHHPHQW� DQG� WKH�1HZ�8UEDQ�$JHQGD��
LQFUHDVLQJO\�UHTXLUH�FROOHFWLYH�DFWLRQ�LQ�GHOLYHULQJ�DQG�PDQDJLQJ�XUEDQ�DUHD�WR�DWWDLQ�LWV�JRDOV�
DQG�� LQ� EURDGHU� FRQWH[W�� VXVWDLQDEOH� GHYHORSPHQW�� 7KHVH� SUHVVXUHV� IURP� LQWHUQDWLRQDO�
FRPPXQLW\� KDV� LQIOXHQFHG� WKH� ZD\� XUEDQ� GHYHORSPHQW� DSSURDFKHV� DUH� WDNHQ�� SDUWLFXODUO\�
WKURXJK�GHYHORSPHQW�DVVLVWDQFHV�DQG�LQWURGXFWLRQ�RI�QHZ�GHYHORSPHQW�PHDVXUHV��)URP�WKH�
VRFLR�HFRQRPLF� DQG� SROLWLFDO� DGPLQLVWUDWLYH� SRLQW� RI� YLHZ�� WKH� GHFHQWUDOL]DWLRQ� ZKLFK� WRRN�
SODFH� LQ� ,QGRQHVLD� LQ� ����� KDV� IXUWKHU� DFFHOHUDWHG� WKH� UROH� RI� FRPPXQLW\� DQG� QRQ�VWDWH�
DFWRUV�LQ�WKH�SODQQLQJ�V\VWHP��7KHVH�KDYH�LQHYLWDEO\�FKDQJLQJ�WKH�UHODWLRQVKLSV�EHWZHHQ�WKH�
6WDWH� DQG�QRQ�6WDWH� DFWRUV� LQ� DSSURDFKLQJ� SODQQLQJ� DQG�GHYHORSPHQW��:LWK� SUHVHQFH�DQG�
SDUWLFLSDWLRQ� IURP�QRQ�VWDWH�DFWRUV�FRQWLQXH�JURZLQJ�� WKH�JRYHUQPHQW� LV�PRYLQJ�DZD\� IURP�
WKHLU�WUDGLWLRQDO�ZD\�RI�ZRUNLQJ�ZLWK�QRQ�6WDWH�DFWRUV��IURP�FRQVXOWLQJ�WR�SROLF\�PDNLQJ��IURP�
EHQHILFLDULHV� WR� SDUWQHUV�� $PLGVW� LQFUHDVLQJ� GHPDQG� RI� UHVRXUFHV� WR� FDWFK� XS� ZLWK� UDSLG�
XUEDQL]DWLRQ�� LW� LV� H[SHFWHG� WKDW� VSDFHV� DUH� RSHQLQJ� XS� IRU� QRQ�6WDWH� DFWRUV� WR� DFWLYHO\�
SDUWLFLSDWH� WKH� GHYHORSPHQW� SURFHVV�� +RZHYHU�� WKH� TXHVWLRQV� UHPDLQ� ZKHWKHU� WKH� QHZ�
DSSURDFKHV� ZLOO� FRQWULEXWH� WR� XUEDQ� GHYHORSPHQW� LQ� D� FROODERUDWLYH� PDQQHU� IRU� WKH�
FRPPXQLW\���
:KLOH� FROOHFWLYH� SODQQLQJ� SUHVHQFH� LQ� GHYHORSPHQW� JDLQ� EURDGHU� DXGLHQFH�� FRQVWUDLQWV�
FRQWLQXH� WR� H[LVW� WKURXJKRXW� WKH� FKDQJHV� RI� GHYHORSPHQW� DSSURDFKHV�� 7KH� H[WHUQDOLWLHV�
DIIHFWLQJ� FROODERUDWLYH� SODQQLQJ� UHOLHV� RQ� WKH� ORFDO� FLUFXPVWDQFHV� DQG� FRQWH[W� ZKHUH� WKH�
SODQQLQJ� WDNHV� SODFH�� 7R� XQGHUVWDQG� WKHVH� FRQVWUDLQWV�� WKHUH� LV� QHHG� WR� XQGHUVWDQG� ORFDO�
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FROOHFWLYH� DFWLRQ� LQLWLDWLYHV� LQ� WKH� FRQWH[W� RI� JRYHUQPHQW� SROLFLHV�� WR� H[SORUH�ZD\V� LQ�ZKLFK�
VXFK�SROLF\� LV� LQWHUSUHWHG�DQG�HQDFWHG�E\�VWUDWHJLF�DFWRUV�DQG�WR�H[DPLQH�WKH�SHUFHSWLRQ�RI�
PHPEHUV�RI�WKH�VRFLHW\�WKHPVHOYHV��$V�SODQQLQJ�H[LVWV�LQ�D�PXOWL�OHYHO�JRYHUQDQFH�VHWWLQJ��LW�
LV�SHUWLQHQW�WR�DOVR�H[DPLQH�JRYHUQPHQW�SROLFLHV�DW�LWV�YHUWLFDO�LQWHUSOD\��EHWZHHQ�WKH�QDWLRQDO�
DQG� ORFDO� JRYHUQPHQW�� ,Q� WKH� FRPPXQLW\�EDVHG� SODQQLQJ�� LW� PHDQV� WR� WDNH� DFFRXQW� RI� WKH�
SHUVSHFWLYH� IURP� WKH� VWUDWHJLF� DFWRUV� LQ� WKH� FRPPXQLW\� DQG� H[DPLQH� WKH� SHUFHSWLRQ� RI�
GHOLEHUDWLYH�FRPPXQLW\��)XUWKHUPRUH��WKH�LPSOHPHQWDWLRQ�RI�DQ\�SROLF\��LQ�WXUQ��LV�LQIOXHQFHG�
E\�GLIIHUHQW�IDFWRUV��RQH�RI�ZKLFK�LV�DVVXPHG�WR�EH�SHRSOH¶V�DFFHSWDQFH��(NLQV���������
%XLOGLQJ�XSRQ�WKLV�XQGHUVWDQGLQJ�DQG�FKDOOHQJHV��WKH�SDSHU�H[DPLQHV�KRZ�FRPPXQLW\�EDVHG�
SODQQLQJ� LQ� ,QGRQHVLD� FKDQJHV�ZLWK�WKH� LQWURGXFWLRQ� RI� UHVRXUFH� HIILFLHQF\� DV� D� SODWIRUP� WR�
DFKLHYH� VXVWDLQDEOH� XUEDQ� GHYHORSPHQW�� ,W� WULHV� WR� XQGHUVWDQG� KRZ� LQQRYDWLRQ� DQG�
LPSOHPHQWDWLRQ�RI�LQWHJUDWHG�UHVRXUFH�HIILFLHQF\�PHDVXUHV�RQ�DQ�XUEDQ�VFDOH�VKLIW�WKH�UROHV�
RI� QRQ�6WDWH� DFWRUV� LQ� GHOLYHULQJ� XUEDQ� VHUYLFHV� LQ� WKH� KRXVLQJ� VHFWRUV��$W� WKH� FRPPXQLW\�
OHYHO��LW�ORRNV�DW�WKH�LQWHUVHFWLRQ�EHWZHHQ�FRPPXQLW\�FROOHFWLYH�DFWLRQ�DQG�UHVRXUFH�HIILFLHQF\�
E\�LGHQWLI\LQJ�WKH�UHVLGHQWV
�DFFHSWDQFH�RI�UHVRXUFH�HIILFLHQF\�DQG�WKH�ZD\V�RI�LQFRUSRUDWLQJ�
WKH�FRQFHSW� LQWR�FRPPXQLW\�SODQQLQJ��XVLQJ�ZDVWH�PDQDJHPHQW� LQ� WKH�VRFLDO�KRXVLQJ�DV�D�
FDVH�VWXG\�
)ROORZLQJ�WKLV�LQWURGXFWLRQ��WKLV�SDSHU�LV�HODERUDWHG�LQWR�IRXU�SDUWV��)LUVW��LW�ORRNV�LQWR�OLWHUDWXUH�
FRYHULQJ� UHVRXUFH� HIILFLHQF\� LQ� WKH� KRXVLQJ� VHFWRU�� LWV� OLQNDJH� WR� VXVWDLQDEOH� GHYHORSPHQW�
FRQFHSWV�DQG�WKH�UROH�RI�VRFLDO�DFFHSWDQFH��6HFRQG��LW�DWWHPSWV�WR�FRQFHSWXDOL]H�WKH�UROH�RI�
QRQ�VWDWH� DFWRUV� LQ� WKH� FRPPXQLW\�EDVHG� SODQQLQJ�� 7KLUG�� H[DPLQH� WKH� VSDFH� RI� QRQ�VWDWH�
DFWRUV� LQ� WKH� FRPPXQLW\�EDVHG� SODQQLQJ� WKURXJK� WKH� FDVH� VWXG\�� 7KH� ILQDO� SDUW� RIIHUV�
FRQFOXVLRQ�RQ�KRZ�WR�PRYH�IRUZDUG�ZLWK�WKH�FRPPXQLW\�EDVHG�SODQQLQJ�LQ�WKH�KRXVLQJ�VHFWRU�
E\�PD[LPL]LQJ�FRPPXQLW\�DFFHSWDQFH�RYHU�FROOHFWLYH�LVVXHV���
�
�
2. Sustainable Development Concepts: Resource Efficiency in the Housing Sector 
 
8UEDQ� UHVSRQVHV� WR� FOLPDWH� FKDQJH� KDYH� EHHQ� WKH� GULYHU� RI� WKH� VXVWDLQDEOH� GHYHORSPHQW�
PRYHPHQW�LQ�FLWLHV��&OLPDWH�FKDQJH�PLWLJDWLRQ�DQG�DGDSWDWLRQ�PHDVXUHV�DUH�LQFRUSRUDWHG�LQ�
SODQQLQJ�� FRQVWUXFWLRQ� DQG� PDQDJHPHQW� RI� XUEDQ� LQIUDVWUXFWXUH� �:DOVK� HW� DO�� ������
=LPPHUPDQ�DQG�)DULV�� �������<HW�� GHVSLWH�XVLQJ� WKH� FOLPDWH� FKDQJH�DSSURDFK� UHOHYDQW� WR�
PDQ\�FLWLHV¶�QHHGV�DQG�GHPDQGV��WKH�FRQWUDGLFWLRQV�RI�VXVWDLQDEOH�GHYHORSPHQW�DQG�XUEDQ�
SULRULWLHV�UHPDLQ�� ,Q�WKH�ODVW�WZR�GHFDGHV��WKH�QHHG�WR�GHPDWHULDOL]H�HFRQRPLHV�WR�SUHVHUYH�
QDWXUDO� UHVRXUFHV�� WR� UHGXFH� WKH� HQYLURQPHQWDO� LPSDFWV� DQG� WR� UHGXFH� SUHVVXUH� RQ�
HFRV\VWHP�VHUYLFHV�OHG�WR�WKH�EULQJLQJ�RI�UHVRXUFH�HIILFLHQF\�DSSURDFKHV�WR�WKH�IRUHIURQW�RI�
VXVWDLQDEOH�GHYHORSPHQW�GHEDWHV� �6WHLQEHUJHU�HW�DO���������7KHVH�DSSURDFKHG�XQGHUVWDQG�
WKDW� HQYLURQPHQWDO� SUHVVXUHV�� VXFK� DV� JUHHQKRXVH� JDV� HPLVVLRQV�� DUH� FORVHO\� UHODWHG� WR�
PDWHULDO�FRQVXPSWLRQ�DQG�LWV�IORZV��%DUUHWW�DQG�6FRWW���������2QH�RI�WKH�VKLIWV�LQ�KRZ�FLWLHV�
UHVSRQVH� WKURXJK� WKHVH� SROLFLHV� LV� PRYLQJ� IURP� LQFUHDVLQJ� HQHUJ\� HIILFLHQF\� RI� ORFDO�
JRYHUQPHQW�DVVHWV� WR� UHGXFLQJ�D�EURDG�DUUD\�RI�HPLVVLRQV� OLQNHG� WR�XUEDQ�VHFWRUV��5DWKHU�
WKDQ�UHO\LQJ�RQ�SURGXFLQJ�VLQJOH�LVRODWHG�SODQV��FLWLHV�DUH�SXWWLQJ�HIIRUW�WR�PDLQVWUHDP�WKURXJK�
D�FRPSOH[�RI�WHFKQRORJLFDO��VSDWLDO�DQG�ILQDQFLDO�DVSHFWV��

 
2.1. Integrating Resource Efficiency Measures in Urban Housing 
7R� WKLV� HQG�� WKHUH� DUH� YDULRXV� HQWU\� SRLQWV� WR� H[DPLQH� WKH� H[LVWLQJ� XUEDQ� UHVSRQVHV� WR�
VXVWDLQDEOH� GHYHORSPHQW� WKURXJK� UHVRXUFH� HIILFLHQF\� DSSURDFK�� $W� OHDVW� VHYHUDO� PDMRU�
VHFWRUV� FRXOG� EH� LGHQWLILHG�� LQFOXGLQJ� WUDQVSRUWDWLRQ�� HQHUJ\�� ZDVWH�� LQGXVWU\�� FRPPHUFLDO��
KRXVLQJ�� DQG� VSDWLDO� SODQ�� +RXVLQJ� VHFWRU�� LQ� SDUWLFXODU�� SOD\V� D� FUXFLDO� UROH� WR� VXVWDLQDEOH�
FLWLHV�DW� WKH�VDPH�WLPH� LW� LV�DQ� LQWHJUDWLQJ�HOHPHQW�WR�XUEDQL]DWLRQ��SODQQLQJ�DQG�WKH�XVH�RI�
UHVRXUFHV� WKURXJK� LWV� OLQNDJH� ZLWK� WKH� EXLOW� HQYLURQPHQW�� )XUWKHU�� WKH� FRQFHSW� RI� KRXVLQJ�
HQFRPSDVVHV�WKH�VRFLDO��FXOWXUDO��HQYLURQPHQWDO�DQG�HFRQRPLF�IDFHWV�RI�FLWLHV��7KH�IXWXUH�RI�
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FLWLHV� GHSHQGV� RQ� KRZ�ZHOO� WKH� TXDOLW\� DQG� WKH� DFFHVVLELOLW\� WR� VXVWDLQDEOH� KRXVLQJ� DUH� LQ�
SODFH���
<HW�LQ�PDQ\�FLWLHV��LW�LV�XQFOHDU�WR�ZKDW�H[WHQW�VXVWDLQDEOH�KRXVLQJ�DV�WKH�VROXWLRQ�IRU�WKH�EXLOW�
HQYLURQPHQW�WKURXJK�UHVRXUFH�DQG�HQHUJ\�HIILFLHQF\��HQYLURQPHQWDO��UHVLOLHQFH�FRQWULEXWHV�WR�
WKH�RYHUDOO�ZRUN�RI�UHVRXUFH�HIILFLHQF\��FRQVLGHULQJ�JDSV�EHWZHHQ�WKH�SK\VLFDO��H�J��UHVRXUFH�
DQG�HQHUJ\�XVH��GHVLJQ��DQG�VRFLDO�HFRQRPLF�V\VWHP�RI�KRXVLQJ�SROLFLHV� �H�J��DIIRUGDELOLW\��
VRFLDO� MXVWLFH�� FXOWXUDO� DQG� HFRQRP\��� $PRQJ�PDQ\�� WKH� VHDUFK� IRU� DIIRUGDEOH� ODQG� DW� WKH�
HGJH�RI�XUEDQ�DUHDV�WR�PDNH�WKH�FRQVWUXFWLRQ�RI�DIIRUGDEOH�SXEOLF�KRXVLQJ�ILQDQFLDOO\�IHDVLEOH�
KDV� WKH� SRWHQWLDO� RI� FUHDWLQJ� D� JUHDWHU� FRVW� EXUGHQ� IRU� WKH� ORFDO� JRYHUQPHQW�� DV�ZHOO� DV� D�
JOREDO�HQYLURQPHQWDO�EXUGHQ�WKURXJK�WKH�HPLVVLRQ�RI�JUHHQKRXVH�JDVHV�FDXVHG�E\�H[WHQGHG�
YHKLFOH�FRPPXWLQJ�GLVWDQFHV��:RUOG�%DQN���������5HVRXUFH�ZLVH��WKH�VHOHFWLRQ�RI�PDWHULDOV�
DQG�TXDOLW\�RI�DVVHPEO\�GR�QRW�DOZD\V�JR�KDQG�LQ�KDQG�ZLWK�UHGXFLQJ� ORQJ�WHUP�RSHUDWLRQV�
DQG�PDLQWHQDQFH� FRVW�� DQG�PLQLPL]LQJ� HQYLURQPHQWDO� LPSDFWV� DV� KRXVLQJ� SURMHFWV� DUH� QRW�
PRWLYDWHG� E\� VXVWDLQDELOLW\� SROLF\�� EXW� E\� WKH� QHHG� WR� LPSURYH� HFRQRPLF� LQGLFDWRUV� LQ� WKH�
JHQHUDWLRQ�RI�KRXVLQJ�VWRFNV��*RUGLOOR�DQG�+HUQDQGH]����������
,Q� WKH� OLJKW� RI� WKH� UHDOLWLHV� RI� H[LVWLQJ� XUEDQ� KRXVLQJ� UHVSRQVHV�� LW� LV� QHFHVVDU\� WR� GHVLJQ�
SROLFLHV�IRU�VXVWDLQDEOH�KRXVLQJ�LQ�D�PDQQHU�WKDW�SURYLGH�RSSRUWXQLWLHV�WR�DFKLHYH�VRFLDO�DQG�
HFRQRPLF� JRDOV� WKURXJK� LWV� FRQWULEXWLRQ� WR� UHGXFH� UHVRXUFH� FRQVXPSWLRQ� DQG� HPLVVLRQ�
SURGXFWLRQ��7KLV�LQYROYHV�QRW�RQO\�GHYHORSLQJ�VXVWDLQDEOH�KRXVLQJ�WHFKQRORJLHV�DSSOLFDEOH�WR�
YDULRXV� FOLPDWH� UHJLRQV�� HFRQRPLF� FRQGLWLRQV� DQG� UHVLGHQWLDO� FXVWRPV�� EXW� DOVR� WKH�
PDQDJHPHQW� LQQRYDWLRQV� IRU� XUEDQ� JRYHUQDQFH� WDUJHWLQJ� KRXVLQJ� VHFWRU�� 7R� WKLV� HQG��
FRPSUHKHQVLYH� VFLHQFH�EDVHG� KRXVLQJ� SROLF\� RSWLRQV� DUH� QHHGHG� WR� JXLGH� SODQQHUV� DQG�
SROLF\�PDNHUV�LQ�DFKLHYLQJ�WUDGH�RII�EHWZHHQ�HQYLURQPHQW�DQG�XUEDQ�JURZWK��7KHVH�LQFOXGH�
HYLGHQFH�EDVHG� LQVLJKWV� RQ� JUHHQ� EXLOGLQJV�� VXVWDLQDEOH� KRXVLQJ�� JUHHQ� LQIUDVWUXFWXUH��
FOLPDWH�FKDQJH�UHVLOLHQFH�DQG�XUEDQ�LQGXVWULDO�V\PELRVLV��
)URP�WKH�SHUVSHFWLYH�RI�UHVRXUFH�HIILFLHQF\��VXVWDLQDEOH�KRXVLQJ�FDQ�EH�GHILQHG�IURP�GHVLJQ��
VRFLDO��HFRQRPLF�DQG�HFR�HIILFLHQW�SRLQWV�RI�YLHZ��1RWZLWKVWDQGLQJ�FHUWDLQ�FKDUDFWHULVWLFV�RI�
VXVWDLQDEOH� GHYHORSPHQW�� VXVWDLQDEOH� KRXVLQJ� LV� FRKHUHQW� WR� WKH� LGHD� RI� VHOI�UHOLDQW�
GHYHORSPHQW�ZLWKLQ�QDWXUDO�UHVRXUFH�FRQVWUDLQWV�DQG�WKH�LGHD�RI�FRVW�HIIHFWLYH�HQYLURQPHQWDO�
GHYHORSPHQW� �&KRJXLOO���������7KRVH� LGHDV�DUH� LQ� OLQH�ZLWK�D�GHYHORSPHQWDO�FRQFHSW�ZKLFK�
VKRXOG�QRW�GHJUDGH�HQYLURQPHQWDO�TXDOLW\��QRU�VKRXOG�LW�UHGXFH�SURGXFWLYLW\�LQ�WKH�ORQJ�UXQ��,W�
LV� SHUWLQHQW� WR� QRWH� WKDW� KRXVLQJ� VHFWRU� VLJQLILFDQWO\� FRQWULEXWHV� WR� VXVWDLQDELOLW\� GXH� WR� LWV�
ODUJH�DPRXQW�FRQVXPSWLRQ�RI�QDWXUDO�DQG�PDQ�PDGH�UHVRXUFH�LQ�FRQVWUXFWLRQ��PDLQWHQDQFH�
DQG� FRQWLQXHG� XVH� E\� VRFLHW\�� 7KURXJK� LWV� GHVLJQ�� FRQVWUXFWLRQ� DQG� RSHUDWLRQ�� KRXVLQJ�
UHSUHVHQWV� D� VLJQLILFDQW� SRLQW� RI� GLUHFW� FRQVXPSWLRQ� RI� QDWXUDO�PDWHULDOV��ZDWHU� DQG� HQHUJ\�
�:RUOG�%DQN���������$V�D�IL[HG�DVVHW�ZLWK�D�ORQJ�RSHUDWLRQDO�OLIHVSDQ��KRXVLQJ�LV�DPHQDEOH�WR�
SURGXFH�HPERGLHG�HQHUJ\�HTXDO�DV�PXFK�DV����\HDUV�RI�WKH�RSHUDWLRQDO�HQHUJ\�UHTXLUHPHQW�
GXULQJ�LWV�FRQVWUXFWLRQ�RQO\��5HDUGRQ���������:KLOH�VRXUFHV�RI�HPLVVLRQV�YDU\�GHSHQGLQJ�RQ�
FOLPDWH��GHVLJQV�DQG�EHKDYLRU��KRXVLQJ�VHFWRU�UHPDLQV�DV�WKH�SUHGRPLQDQW�ODQG�XVH�LQ�PRVW�
FLWLHV�DQG�D�PDMRU�FRQWULEXWRU�WR�JUHHQKRXVH�JDV�HPLVVLRQ��-RZVH\����������
7KH� KRXVLQJ� VHFWRU� RIIHUV� VXEVWDQWLDO� RSSRUWXQLWLHV� WR� LPSURYH� HQYLURQPHQWDO� SHUIRUPDQFH�
DQG��LQ�WKH�ORQJ�UXQ��WR�FRQWULEXWH�WR�WKH�EHWWHUPHQW�RI�FRQVXPSWLRQ�DQG�SURGXFWLRQ��5HFHQWO\��
D� ODUJH� QXPEHU� RI� WHFKQRORJ\� DQG� LQQRYDWLRQV� DUH� DYDLODEOH� IRU� HIILFLHQWO\� RSHUDWLQJ� WKH�
EXLOGLQJV�� LQFOXGLQJ�ZDVWHZDWHU�WUHDWPHQW�DQG�XVH��HQHUJ\�HIILFLHQF\��VRODU�KHDWLQJ��SDVVLYH�
FRROLQJ��DQG�FUHDWLQJ�JUHHQ�VSDFHV�LQ�SUR[LPLW\�WR�FRPSDFW�KRXVLQJ��7DNLQJ�LQWR�DFFRXQW�WKH�
JUHHQKRXVH� JDV� HPLVVLRQV� HPERGLHG� LQ� KRXVLQJ�� LQFRUSRUDWLQJ� WKRVH� WHFKQRORJLHV� DQG�
LQQRYDWLRQV�LQWR�KRXVLQJ�GHYHORSPHQWV��SDUWLFXODUO\�SXEOLF�KRXVLQJ�DQG�ODUJH�VFDOH�SURJUDPV��
SURYLGHV� RSSRUWXQLWLHV� WR�PLQLPL]H� ORFDO� DQG� JOREDO� HQYLURQPHQWDO� SURJUDPV�� +RZHYHU�� DV�
KRXVLQJV�DUH�KLJKO\�HQHUJ\� LQWHQVLYH� WKURXJK� WKHLU� OLIH�F\FOH�� WR�VKLIW�ZLOO� UHTXLUH� WDNLQJ� LQWR�
FRQVLGHUDWLRQ� GHPDQG�VLGH� SDUDPHWHUV� VXFK� DV� DYDLODELOLW\�� UHOLDELOLW\� DQG� HIIHFWLYH�
FRQVXPSWLRQ�DV�ZHOO�DV�LPSURYLQJ�HQHUJ\�HIILFLHQF\�DQG�XUEDQ�GHQVLW\��5HKPDQ�HW�DO����������
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6XVWDLQDEOH� KRXVLQJ� SROLFLHV� FDQ� EH� GHVLJQHG� WR� LQFRUSRUDWH� VXVWDLQDEOH� PDWHULDOV� ZLWK�
SRWHQWLDOO\�ODUJH�VFDOH�HFRQRPLF�LPSDFWV��7KH�KRXVLQJ�VHFWRU�LV�LQ�D�XQLTXH�SRVLWLRQ�WR�KHOS�
DFKLHYLQJ� WKH� WULXPYLUDWH� RI� VXVWDLQDEOH� JURZWK�� WKH� VRFLDO� JRDO� RI� UHGXFLQJ� WKH� KRXVLQJ�
GHILFLW�� WKH� HFRQRPLF� VWLPXOXV� JRDO� RI� FUHDWLQJ� MREV� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\�� DQG� WKH�
HQYLURQPHQWDO� JRDO� RI� GHYHORSLQJ� KHDOWK\� KRPHV� DQG� FRPPXQLWLHV� �:RUOG� %DQN�� �������
7KURXJK� FXUUHQW� REVHUYDWLRQV� RQ� H[LVWLQJ� KRXVLQJ� SROLFLHV�� SDUWLFXODUO\� LQ� GHYHORSLQJ�
FRXQWULHV�� WKHUH� DUH� VWLOO� URRPV� IRU� WKH� EHWWHUPHQW� RI� VXVWDLQDEOH� KRXVLQJ� SROLFLHV� DQG�
SURJUDPV� WR� JUHDWO\� LPSURYH� XUEDQ� VXVWDLQDELOLW\�� 7DNLQJ� WKH� H[DPSOH� RI� ,QGRQHVLD�� LWV�
H[LVWLQJ�KRXVLQJ�SROLFLHV�KDYH�\HW�WR�IXOO\�FRPSO\�ZLWK�HQYLURQPHQWDO�SROLFLHV�DQG�WKHUH�LV�QRW�
D�FRPSUHKHQVLYH�XUEDQ�SROLF\�LQ�VXSSRUW�WR�WKH�SURYLVLRQ�RI�VXVWDLQDEOH�KRXVLQJ�VHFWRU���
�
2.2. Social Acceptance of Resource Efficiency 
6RFLDO�DFFHSWDQFH�KDV�EHHQ�D�NH\�SDUW�WR�PHDVXULQJ�VXVWDLQDELOLW\�DQG�TXDQWLI\LQJ�WKH�VRFLDO�
GLPHQVLRQ�RI�VXVWDLQDELOLW\� �$OFRUQ���7KH�VRFLDO�VXVWDLQDELOLW\�GLPHQVLRQ� LV�DSSURDFKHG�IURP�
DQ�DQJOH�RI�VRFLDO�DFFHSWDQFH�GXH�WR�DFFHSWHG�XQGHUVWDQGLQJ�WKDW�IRU�D�WHFKQLFDO�DSSURDFK�WR�
EH�GHHPHG�VRFLDOO\�VXVWDLQDEOH��LW�VKRXOG�HQMR\�ZLGHU�VRFLDO�DFFHSWDQFH��$VVHID�DQG�)URVWHOO��
������� 6RFLDO� DFFHSWDQFH� LV� LQFUHDVLQJO\� LPSRUWDQW� IDFWRU� LQ� WKH� GHVLJQ� RI� HIIHFWLYH� SROLF\�
�6WHJ�HW�DO����������$FFHSWDELOLW\�LV�DOVR�D�SDUWLFXODUO\�LPSRUWDQW�LVVXH�WR�PDQDJH�WUDQVLWLRQV�WR�
VXVWDLQDELOLW\� DV� SROLFLHV� IRU� D� WUDQVLWLRQ� WR� VXVWDLQDEOH� UHVRXUFH� XVH� UHTXLUH� D� VLJQLILFDQW�
GHJUHH� RI� EHKDYLRUDO� FKDQJH� �*HHOV�� ������� ,W�� WKXV�� GHSHQGV� RQ� WKH� FRQVHQW� RI� DFWRUV� DW�
YDULRXV� OHYHOV�� IURP�PXOWLQDWLRQDO� WR� WKH� LQGLYLGXDO� �%LFNHW�DQG�9DQQHU���������)RU�H[DPSOH��
LQGLYLGXDOV� DUH� PRUH� OLNHO\� WR� DFFHSW� FHUWDLQ� SROLFLHV� LI� WKH\� DUH� ZHOO� LQIRUPHG� RI� WKH�
FRQVHTXHQFHV� RI� LVVXHV� DGGUHVVHG� E\� WKH� WDUJHWHG� SROLFLHV� DQG� WKH� EHQHILWV� DUH� ZHOO�
GHVFULEHG��$� VWULQJ� VRFLDO� QRUP� LV� DVVRFLDWHG�ZLWK� KLJKHU� SXEOLF� DFFHSWDELOLW\� �6FKDGH�DQG�
6FKODJ���������
:KLOH� EURDGO\� FDQ� EH� DSSOLHG� WR�PDQ\� LVVXHV� UHODWHG� WR� WHFKQRORJ\�� WKH� FRQFHSW� RI� VRFLDO�
DFFHSWDQFH� LV�SDUWLFXODUO\�SRSXODU� LQ�WKH�DUHD�RI�HQHUJ\�DQG�RWKHU� ODUJH�VFDOH� LQIUDVWUXFWXUH�
LQLWLDWLYHV� �)RXUQLV� DQG� )RUWLQ�� ������� 7KH� FRQFHSW� RI� VRFLDO� DFFHSWDQFH� KDV� DOVR� EHHQ�
IUHTXHQWO\�DSSOLHG� LQ� WKH�ZDVWH�PDQDJHPHQW� �6HJXLQ���������&RQWULEXWLRQV� WR� WKH� OLWHUDWXUH�
IURP�EURDGHU�DQG�RYHU�HQFRPSDVVLQJ�XPEUHOOD� LVVXH�RI� UHVRXUFH�HIILFLHQF\� LV� OHVV�SRSXODU�
FRPSDUHG�WR�VSHFLILF�VHFWRU�VXFK�DV�HQHUJ\��)RFXVLQJ�RQ�DFFHSWDQFH�DQG�UHVRXUFH�HIILFLHQF\�
LV� VXSSRVHG� WR� RIIHU� DQ� RSSRUWXQLW\� WR� H[SORUH� GLPHQVLRQ� DVVRFLDWHG� ZLWK� PDLQVWUHDP�
FRQVLGHUDWLRQV�ZLWK�VRFLDO�DFFHSWDQFH��
2Q�WKH�RSHUDWLRQDOL]DWLRQ�RI�VRFLDO�DFFHSWDQFH�DSSURDFK��D�WULDQJOH�RI�VRFLDO�DFFHSWDQFH�ZDV�
LQWURGXFHG� E\� :XVWHQKDJHQ�� :ROVLQN� DQG� %XUHU� ������� EDVHG� RQ� WKH� V\QWKHVLV� RI� WKUHH�
GLPHQVLRQV�� VRFLR�SROLWLFDO� DFFHSWDQFH� RI� WHFKQRORJLHV� DQG�SROLFLHV� E\�PDMRU� VRFLDO� DFWRUV��
FRPPXQLW\�DFFHSWDQFH�RI� ORFDO�DFWRUV�DQG�GHOLEHUDWLYH�FRPPXQLW\� WKHPVHOYHV��DQG�PDUNHW�
DFFHSWDQFH�WKDW�UHSUHVHQWLQJ�WKH�SURFHVV�RI�PDUNHW�DGRSWLRQ�RI�DQ�LQQRYDWLRQ��6]DUND��������
RIIHUHG� D� FRPSOHPHQWDU\� DSSURDFK� RI� µVRFLDO� DFFHSWDELOLW\¶� ZKLFK� OLQN� WHFKQRORJ\� WR� DQ�
HYROYLQJ�VRFLDO�FRQWUDFW�ZKLFK�LQYROYHV�WKUHH�OHYHOV�RI�FROOHFWLYH�FKRLFH��VRFLRHFRQRPLF�DQG�
WHFKQRORJLFDO�FKRLFH��SXEOLF�SROLF\�FKRLFH��DQG�JRYHUQDQFH�FKRLFH��7KH�DGGLWLRQ�RI�WKH�ODWWHU�
WDNHV�VRFLDO�DFFHSWDQFH� WR�EH�D�V\PEROLF�GHFLVLRQ�PDNLQJ�IUDPHZRUN�DQG�D�FRQWHVWHG�DQG�
G\QDPLF�SURFHVV��)RXUQLV�DQG�)RUWLQ���������LQIRUPHG�E\�FROOHFWLYH�QRUPV��GLYHUVH�HYDOXDWLRQ�
SURFHVVHV�� SROLWLFDO� VWUXJJOHV�� DQG� WKH� OHJLWLPDF\� RI� EHKDYLRU� �6]DUND�� ������� )URP�
JRYHUQDQFH� SHUVSHFWLYH�� VRFLDO� DFFHSWDQFH� WKHQ� LV� XQGHUVWRRG� DV� D� FROOHFWLYH� FKRLFH� RI�
WHFKQRORJ\�VRFLDO� FRQWUDFW� WKDW�RIWHQ�FRQGLWLRQDO�DQG�DIIHFWHG�E\�SROLWLFV�� ,Q� WKLV� IUDPHZRUN��
FRQFHSWXDOL]DWLRQ�RI�DFFHSWDQFH�LV�GLIIHUHQWLDWHG�WKURXJK�WKH�KLHUDUFKLVDWLRQ�RI�GLVWLQFW�OHYHOV�
LQVWHDG�RI�WKH�SOXUDOLW\�RI�G\QDPLFV��)RXUQLV�DQG�)RUWLQ����������
7KLV� SDSHU� IROORZV� ERWK� OLQHV� RI� WKRXJKW� LQ� RUGHU� WR� XQGHUVWDQG� WKH� LQWHUSOD\� RI� FRPSOH[�
SURFHVVHV�� ,W� IRFXVHV� RQ� WKH� PLFUR�VRFLDO� OHYHO� DVVRFLDWHG� ZLWK� SURFHVVHV� VXFK� DV�
FRRUGLQDWLRQ�� VRFLDO� LQWHUSUHWDWLRQ� DQG� WKH� FRQVWUXFWLRQ� RI� SHUFHSWLRQV� DQG� PHDQLQJV� E\�
LQGLYLGXDO�LQ�UHODWLRQ�WR�VSHFLILF�VLWXDWLRQV��DFWLYLWLHV��DQG�SROLFLHV��7KH�WHUPV�VRFLDO�GHILQHG�LQ�
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WKLV�SDSHU�DV�HQFRPSDVVLQJ�DOO�DJHQWV�LQYROYHG��7KH�SULPDU\�IRFXV�RI�WKLV�SDSHU��KRZHYHU��LV�
FRPPXQLW\�DFFHSWDQFH�����
�
�
3. Conceptualizing the Role of Non-State Actors in the Community-based Planning 

Process 
�
&RPPXQLW\�EDVHG�SODQQLQJ� LV�FRQVLGHUHG�D� IXQGDPHQWDO�DVSHFW�RI�EULQJLQJ�XUEDQ�SODQQLQJ�
FORVHU�WR�LWV�WDUJHW�FRQVWLWXHQWV��)XUWKHU��WKH�ODVW�WZR�GHFDGHV�KDYH�VHHQ�D�JOREDO�PRYHPHQW�
SURPRWLQJ�GHPRFUDF\�� MXVWLFH�DQG�VXVWDLQDELOLW\� WKURXJK�DFWLYH� LQYROYHPHQW�RI�SHRSOH��RIWHQ�
UHSUHVHQWLQJ� WKURXJK� FRPPXQLW\� SDUWLFLSDWLRQ�� 7KH� SULQFLSDO� LPSOLFDWLRQ� LV� WKDW� FRPPXQLW\�
EDVHG�SODQQLQJ�KDV�EHFRPH�RQH�RI�WKH�NH\�UHTXLUHPHQWV�WR�OHJLWLPL]H�SODQQLQJ�SURFHVV��7KH�
H[SHULHQFH�LQ�WKH�JURXQG�VKRZV�WKDW�HVWDEOLVKLQJ�LQFOXVLYH�FRPPXQLW\�EDVHG�SODQQLQJ�LV�YHU\�
FKDOOHQJLQJ�� ,W� LV�RIWHQ�SRLQWHG�RXW� WKDW�GLVDGYDQWDJH�JURXSV�DQG� WKH�SRRU�DUH�VWUXJJOLQJ� WR�
KDYH� DFFHVV� WR� DFWLYHO\� SDUWLFLSDWH� LQ� WKH� SODQQLQJ� SURFHVVHV� �0DKMDEHHQ�� 6KUHVWKD� DQG�
'HH����������
��
3.1 Collaborative Planning 
)URP�WKH�XUEDQ�SODQQLQJ¶V�SHUVSHFWLYH��FRPPXQLW\�SDUWLFLSDWLRQ�LV�FRQVLGHUHG�IXQGDPHQWDO�WR�
DFKLHYH� LQFOXVLYH� GHFLVLRQ�PDNLQJ� DQG� VXVWDLQDEOH� GHYHORSPHQW� �6KUHVWKD� DQG�0F0DQXV��
������� 7KH� LGHD� EHKLQG� ZDV� ZLWK� FRPPXQLW\� JURXSV� DFWLYHO\� HQJDJHG� LQ� SODQQLQJ� DQG�
LPSOHPHQWDWLRQ� SURFHVVHV�� SODQV� DUH� OLNHO\� WR� EH� UHVSRQG� ZHOO� WR� VWDNHKROGHUV¶� QHHGV��
LQWHUHVWV��DQG�H[SHFWDWLRQV��+HDOH\���������&RPPXQLW\�LQYROYHPHQW�LQ�SODQQLQJ�LV�DOVR�VHHQ�
DV� PHDQV� WR� EULQJ� WRJHWKHU� LQIRUPDWLRQ�� NQRZOHGJH� DQG� VNLOOV� IURP� YDULRXV� VWDNHKROGHUV�
LQYROYHG�WR�LPSURYH�WKH�SODQQLQJ�RXWFRPHV���
7KH�V\VWHPV�RI�JRYHUQDQFH�RI�D�VRFLHW\�RU�FRPPXQLW\�UHIHU�WR�WKH�SURFHVVHV�WKURXJK�ZKLFK�
FROOHFWLYH� DIIDLUV� DUH� PDQDJHG� �+HDOH\�� ������� &ROODERUDWLYH� SODQQLQJ� LV� JURXQGHG� LQ� WKH�
WKHRU\� RI� UHODWLRQ�EXLOGLQJ� SURFHVV� FUHDWLQJ� LQWHOOHFWXDO� DQG� VRFLDO� FDSLWDO� WKURXJK� VKDUHG�
XQGHUVWDQGLQJV� DQG� PXWXDO� WUXVW� �+HDOH\�� ������� 7KXV�� JRYHUQDQFH� DFWLYLW\� LV� GLIIXVHG�
WKURXJK�WKH�PXOWLSOLFLW\�RI�VRFLDO�UHODWLRQV�ZH�KDYH��DQG�PD\�WDNH�PDQ\�IRUPV��,W�LV�D�PDWWHU�RI�
VSHFLILF� JHRJUDSK\� DQG� KLVWRU\� KRZ� UHVSRQVLELOLWLHV� DV� GLVWULEXWHG� EHWZHHQ� IRUPDOO\�
UHFRJQL]HG�JRYHUQPHQW�DJHQFLHV�DQG�WKHVH�RWKHU�DUHQDV�RI�JRYHUQDQFH���
 
3DUWLFLSDWRU\� SODQQLQJ� DSSURDFK� DUH� RIWHQ� EDVHG� RQ� WKH� DVVXPSWLRQ� WKDW� QRQ�VWDWH� DFWRUV��
SDUWLFXODUO\� FLYLO� VRFLHW\�� DUH� GHILQDEOH�� KRPRJHQRXV�� UHODWLYHO\� RUJDQL]HG� DQG� DFWLYHO\�
FRQVHQVXV�VHHNLQJ��&RRNH�DQG�.RWKDU\���������2Q�WKH�RWKHU�KDQG��WKH�VRFLHWDO�FRPSOH[LW\�
DQG� FRQIOLFWV� DUH� SUHVHQW� LQ� PDQ\� SDUWV� RI� WKH� ZRUOG� DQG� QRQ�VWDWH� DFWRUV� WDNH� RQ� YHU\�
GLIIHUHQW�� $W� WKH� FRPPXQLW\� OHYHO�� WKH� GLIIHUHQFHV� DPRQJ� FRPPXQLW\� JURXSV� DUH� GXH� WR�
YDULRXV�UHDVRQV��LQFOXGLQJ�VRFLR�HFRQRPLF��FXOWXUH��SROLWLFDO��HWF��7KH�VLWXDWLRQ�LV�H[DFHUEDWHG�
ZKHUH� WKH� VWDWH� LV� WKH� ZHDNHU� ORFXV� RI� DXWKRULW\� �:DWVRQ�� ������� $VVXPSWLRQ� RYHU� WKH�
FKDUDFWHULVWLFV� RI� QRQ�VWDWH� DFWRUV� FDQQRW� EH� EODPHG� DV� WKH� UHDVRQ� ZK\� FROODERUDWLYH�
SODQQLQJ� KDYH� EHHQ� OHVV� WKDQ� DGHTXDWH� LQ� DGGUHVVLQJ� XUEDQ� GHYHORSPHQW� LVVXHV�� ,Q� WKH�
JOREDO� 6RXWK�� IRU� H[DPSOH�� WKH� LQKHULWHG� SODQQLQJ� V\VWHP� DQG� DSSURDFKHV� DUH� RIWHQ� QRW�
HTXLSSHG�ZLWK�FRQVLGHUDWLRQ�IRU�LQFOXVLYHQHVV��HYHQ�WKRXJK�WKH�FRQWH[W�LQ�ZKLFK�WKH\�RSHUDWH�
KDV�FKDQJHG��:DWVRQ����������
�
%DUHVIRUG��������KDV�LGHQWLILHG�WZR�IXQGDPHQWDO�FRQWUDGLFWLRQV�RI�FROODERUDWLYH�SODQQLQJ�DQG�
SXEOLF�SDUWLFLSDWLRQ��³HQKDQFHG�SROLWLFDO� LQWHUHVW��EXW�SXEOLF�GLVVDWLVIDFWLRQ��RIILFLDO�SULRULW\�EXW�
YHU\�OLPLWHG�DFKLHYHPHQWV�DQG�UHVRXUFLQJ´��LPSO\LQJ�WKDW�SXEOLF�SDUWLFLSDWLRQ�LQLWLDWLYHV�GR�QRW�
DOZD\V�WUDQVODWH�LQWR�D�VKLIW�WRZDUGV�D�PRUH�FROODERUDWLYH�SODQQLQJ��,Q�RUGHU�WR�PDNH�VHQVH�RI�
WKLV��KH�FDOOV�IRU�PRUH�IRFXV�RQ�WKH�VRFLDO�SROLF\�RI�SXEOLF�SDUWLFLSDWLRQ��LWV�LGHRORJLFDO��SROLWLFDO�
DQG�VRFLR�HFRQRPLF�UHODWLRQV�EHKLQG���
�
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3.2 Decentralization and Transition 
'HFHQWUDOL]DWLRQ� LQ� WKH� JOREDO� 6RXWK� LV� RIWHQ� VHHQ� DV� WKH� SUHGRPLQDQW� PHDVXUH� RI�
JRYHUQDQFH�VWUXFWXUH�IRU�GHOLYHULQJ�WR�WKH�SRRU�WKH�EDVLF�VHUYLFHV�WDVNHG�LQ�WKH�LQWHUQDWLRQDO�
DJHQGD�� VXFK� DV� WKH� 0LOOHQQLXP� 'HYHORSPHQW� *RDOV� �0'*V��� DV� LW� ZRXOG� EH� DFKLHYHG�
SULPDULO\�WKURXJK�VXE�QDWLRQDO�JRYHUQPHQWV��,QJUDP�DQG�+RQJ���������&RQVHTXHQWO\�� LQ�WKH�
����V�� GHFHQWUDOL]DWLRQ� LV� FRQVLGHUHG� DV� D� WRRO� WR� LPSURYH� SXEOLF� VHUYLFH�� HFRQRPLF�
GHYHORSPHQW�� DQG� RWKHU� VRFLDO� GHYHORSPHQW�� SDUWLFXODUO\�ZKHQ� JRYHUQPHQWV� DUH� VHHQ� OHVV�
FDSDEOH�LQ�GRLQJ�VR�DW�WKH�UDWH�GHVLUHG�E\�FLWL]HQ��H�J��0DQRU��������%ODLU��������,WR���������
7KHUH� DUH� PDQ\� UHDVRQV� WKDW� GULYH� GHFHQWUDOL]DWLRQ� EHVLGH� LQWHUQDWLRQDO� SUHVVXUHV� IRU�
JRYHUQDQFH� UHVWUXFWXULQJ�� LQFOXGLQJ� WKH� IDLOXUH� RI� FHQWUDOL]HG� SODQQLQJ� IRU� HFRQRPLF�
GHYHORSPHQW� �VHH� )UHLUH� DQG� 6WHUQ�� ������� ODFN� RI� WUDQVSDUHQF\� DQG� H[FOXVLYH� GHFLVLRQ�
PDNLQJ�SURFHVV�H[HUFLVHG�E\�WKH�FHQWUDO�JRYHUQPHQW��H�J��'H�$QJHOLV���������
�
,QGRQHVLD�ZDV�GHFHQWUDOL]HG�LQ�������IROORZLQJ�VXEWOH�PRYHPHQWV�VWDUWHG�LQ�HDUO\�����V��7KH�
FKDQJH�PDUNHG�D�PRYHPHQW� IURP�D�FHQWUDOL]HG�DQG�KLHUDUFKLFDO�JRYHUQPHQW�VWUXFWXUH� WR�D�
GHFHQWUDOL]HG�V\VWHP��7KH�GHFHQWUDOL]DWLRQ� ODZ�ZDV�HQDFWHG� LQ������DQG�ZDV� LPSOHPHQWHG�
VWDUXEI�-DQXDU\������� ,QGRQHVLDQ�GHFHQWUDOL]DWLRQ�ZDV�GHVLJQHG� WR�EULQJ�D�JUHDWHU� UROH�RQ�
WKH�ORFDO�JRYHUQPHQW��EULQJLQJ�D�IXQFWLRQDO�DQG�UHVSRQVLELOLW\�VKLIW�RI�WKH�FHQWUDO�JRYHUQPHQW��
GHVLJQDWHG� WR� ORZHU� OHYHOV� RI� JRYHUQPHQW� WKURXJK� SROLF\� UHIRUP�� 7KH� UHVSRQVLELOLW\� VKLIW�
JHQHUDOO\� UHYROYHV�DURXQG� WKUHH�PDLQ�SULQFLSOHV�� L�H��GH�FRQFHQWUDWLRQ�� GHFHQWUDOL]DWLRQ�DQG�
FR�DGPLQLVWUDWLRQ�� 7KH� VXE�QDWLRQDO� DXWKRULWLHV� LQ� ,QGRQHVLD� �H�J�� SURYLQFHV�� UHJHQFLHV�
�Kabupaten�� DQG� PXQLFLSDOLWLHV� �Kota��� ZHUH� JUDQWHG� DXWRQRPRXV� VWDWXV� DV� ORFDO�
JRYHUQPHQW��7KH�KHDG�RI�UHJHQFLHV�DQG�PXQLFLSDOLWLHV�DUH�QR�ORQJHU�GLUHFWO\�UHVSRQG�WR�WKH�
SURYLQFLDO�JRYHUQPHQW��EXW�WR�WKH�ORFDO�DVVHPEO\���
�
'HFHQWUDOL]DWLRQ�LQ�SODQQLQJ�V\VWHP�IROORZHG�LQ������DIWHU�WKH�QDWLRQDO�DVVHPEO\�SDVVHG�WKH�
QHZ� ODZ� DERXW� QDWLRQDO� GHYHORSPHQW� SODQQLQJ� V\VWHP� �/DZ� ��������� DQG� WKH� QHZ� VSDWLDO�
SODQQLQJ� ODZ� LQ� ����� �/DZ�����������$FFRUGLQJ� WR� WKH� QHZ�QDWLRQDO� GHYHORSPHQW� SODQQLQJ�
V\VWHP�� ORFDO� JRYHUQPHQWV� DUH� QRW� REOLJHG� WR�PDNH� WKHLU� ORFDO� GHYHORSPHQW� SODQV� DV� WKH�
GLUHFW� H[WHQVLRQ� RI� WKH� QDWLRQDO� GHYHORSPHQW� SODQ�� ,QVWHDG�� WKH� QDWLRQDO� SODQ� DFWV� RQO\� DV�
JXLGDQFH� DQG� UHIHUHQFH�� )XUWKHU�� SODQQLQJ� LV� JRYHUQHG� DW� WKH� ORFDO� OHYHO� ZLWK� KLJKHU� OHYHO�
JRYHUQPHQWV�DV�FRRUGLQDWLQJ�SDUWQHUV�IRU�UHJLRQDO�SODQQLQJ��
�
'HFHQWUDOL]DWLRQ�LV�QRW�ZLWKRXW�JRYHUQDQFH�LVVXHV��%RWWRP�XS�DFFRXQWDELOLW\�DQG�GHILFLHQFLHV�
LQ�WKH�H[LVWLQJ�FDSDFLW\�DUH�RIWHQ�VHHQ�DV�WKH�ODFNLQJ�SDUW�RI�,QGRQHVLDQ�GHFHQWUDOL]DWLRQ��VHH�
6KDK�DQG�7KRPSVRQ��������/RFDO�'HYHORSPHQW�,QWHUQDWLRQDO���������'HFHQWUDOL]DWLRQ�IDLOHG�
WR�VXIILFLHQWO\� LQWHJUDWH�HOHPHQWV�RI�GHFHQWUDOL]DWLRQ��H�J��SROLWLFDO��HFRQRP\��DGPLQLVWUDWLRQ��
ZLWK�RWKHU�SXEOLF�VHFWRU�UHIRUPV��7KLV�ODFN�RI�FRKHUHQFH�ZDV�GXH�WR�ZHDN�FRRUGLQDWLRQ�RI�NH\�
DFWRUV�ZKHUH�FRQVHQVXV�LV�UDUHO\�UHDFKHG��,W�LV�DOVR�IRXQG�WKDW�WKH�LPSOHPHQWDWLRQ�KDV�EHHQ�
XQHYHQ� DFURVV�PXQLFLSDOLW\�ZKLFK� ODUJHO\� GHSHQGV� XSRQ� WKH� OHDGHUVKLS�TXDOLW\� RI� WKH� ORFDO�
HOLWHV� �VHH� )LUPDQ�� ������� 0XQLFLSDOLWLHV� ZLWK� EHWWHU� FDSDFLW\� KDYH� EHWWHU� UHFRUGV� LQ�
SROLF\PDNLQJ�DQG�LPSOHPHQWDWLRQ����
�
&ROODERUDWLYH� SODQQLQJ�� LQFOXGLQJ� ORFDO� FRPPXQLW\�EDVHG� SODQQLQJ�� ZDV� DIIHFWHG� E\�
GHFHQWUDOL]DWLRQ� DV� LW� LV� FORVHO\� UHODWHG� WR� WKH� UHODWLRQVKLS� IRUPHG� EHWZHHQ� LQYROYHG� DFWRUV�
DQG�WKHLU�ZLOOLQJQHVV�WR�FROODERUDWH��7KH�UHVRXUFHV��REMHFWLYHV�DQG�UROHV�WKDW�SDUWLFXODU�DFWRUV�
EULQJ�GHWHUPLQH�WKH�QDWXUH�RI�VRFLDO�UHODWLRQV�IRUJHG�ZLWKLQ�DQG�DFURVV�QHWZRUNV��.ROLED�HW�DO��
�������,Q�D�IUDJPHQWHG�GHFHQWUDOL]HG�V\VWHP�VXFK�DV�,QGRQHVLD��DFWRU�UHODWLRQV�YDU\�DFURVV�
DGPLQLVWUDWLYH� MXULVGLFWLRQ�� YDULRXV� OHYHOV� RI� JRYHUQPHQWV� DQG� EHWZHHQ� JRYHUQPHQW� DQG�
QRQJRYHUQPHQWDO�VHFWRU���
�
 
�
�
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4. The Case Study 
�
7KH� FRQFHSW� RI� VRFLDO� DFFHSWDQFH� WRZDUGV� VXVWDLQDELOLW\� DQG� UHVRXUFH�HIILFLHQF\�PHDVXUHV�
WKURXJK�FRPPXQLW\�SODQQLQJ�LV�LOOXVWUDWHG�ZLWK�DQ�H[DPSOH�RI�FRPPXQLW\�JURXS�WKDW�SODQQHG��
HVWDEOLVKHG�� DQG� PDLQWDLQHG� D� FRPPXQLW\� EDVHG� ZDVWH� PDQDJHPHQW�� 7R� IDFLOLWDWH� DQ�
XQGHUVWDQGLQJ� RI� WKH� LQFUHDVLQJ� UROH� RI� FRPPXQLWLHV� LQ� WKH� FDVH� VWXG\�� WKH� ORFDO� VHQVH� RI�
VRFLDO�UHODWLRQV�DQG�WKH�LQVWLWXWLRQDO�UHODWLRQVKLSV�FUHDWHG�E\�WKH�ORFDO�DGPLQLVWUDWLYH�VWUXFWXUH�
DUH�H[SODLQHG�����
�
4.1 Data 
7KLV� FDVH�VWXG\� LV�GUDZQ� IURP�D� ORQJLWXGLQDO� VWXG\�RI� ORZ� LQFRPH� UHVLGHQWLDO� KRXVLQJ��7KH�
VWXG\� ZDV� FRQGXFWHG� LQ� WKH� FLW\� RI� 6XUDED\D� DQG� IRFXVHG� RQ� WZR� KRXVLQJ� FRPPXQLWLHV�
ORFDWHG�LQ�WKH�FLW\�FHQWHU��5XVXQ�8ULS�6XPRKDUMR�DQG�5XVXQ�*UXGR���7KH�EURDGHU�SXUSRVH�RI�
WKH�VWXG\�ZDV�WR�DQDO\]H�WKH�VRFLDO�DFFHSWDQFH�RI�SHRSOH�WRZDUGV�VXVWDLQDELOLW\�DQG�UHVRXUFH�
HIILFLHQF\�PHDVXUHV� DSSOLHG� LQ� WKH� ORZ� LQFRPH� KRXVLQJ� SURMHFWV�� )RU� WKLV� SDSHU�� WKH� VWXG\�
VSHFLILFDOO\� ORRNV� LQWR� WKH� UROH� DQG� FDSDFLW\� RI� FRPPXQLW\� WR� VXSSRUW� SHRSOH¶V� DFFHSWDQFH�
WKURXJK�FRPPXQLW\�EDVHG�SODQQLQJ��
�
7KH�LQLWLDO�URXQG�RI�ILHOG�UHVHDUFK�JDWKHUHG�VHFRQGDU\�GDWD�IURP�WKH�ORFDO�RIILFLDOV�UHJDUGLQJ�
WKH�WDUJHWHG�FRPPXQLW\�DQG�FKDQJHV�LQ�FRPPXQLW\�EDVHG�SODQQLQJ�LQ�WKH�FLW\�RI�6XUDED\D��
,Q�ODWHU�URXQGV��WKH�VWXG\�VRXJKW�D�PRUH�LQ�GHSWK�XQGHUVWDQGLQJ�RI�WKH�VRFLDO�DFFHSWDQFH�RI�
WKH� ORZ� LQFRPH� KRXVLQJ� FRPPXQLWLHV�� 7KH� VWXG\� XVHG� D� FRPELQDWLRQ� RI� TXDOLWDWLYH� DQG�
TXDQWLWDWLYH�PHWKRGV��'DWD�ZHUH�FROOHFWHG�LQ�D�VHULHV�RI�LQWHUYDOV�EHJLQ�LQ������DQG�FXUUHQWO\�
LV� VWLOO� RQJRLQJ�� 5HVHDUFK� PHWKRGV� LQFOXGHG� TXHVWLRQQDLUH� VXUYH\V�� DQDO\VLV� RI� WUDQVFULSWV�
EDVHG�RQ�LQ�GHSWK�LQWHUYLHZV�DQG�RUDO�KLVWRULHV��7KH�TXHVWLRQQDLUH�VXUYH\V�WR�WKH�KRXVHKROGV�
ZHUH� FRQGXFWHG� WR� JDWKHU� LQIRUPDWLRQ� RQ� KRXVHKROG� VWUXFWXUH�� HGXFDWLRQ�� HPSOR\PHQW��
FRQVXPSWLRQ�DQG�XVH�RI�UHVRXUFHV��KRXVLQJ�RZQHUVKLS��DFFHVV�WR�VHUYLFHV��DQG�SDUWLFLSDWLRQ�
LQ� FRPPXQLW\�OHYHO� GHFLVLRQ� PDNLQJ� SURFHVVHV�� )RU� HDFK� KRXVLQJ� FRPSOH[�� ���� VDPSOHV�
ZHUH�FROOHFWHG��
��
�
4.2 Social and Economic Characteristics 
$V� RI� ������ 6XUDED\D� KDV� ��� ORZ�LQFRPH� KRXVLQJ� EORFNV� LQ� ��� ORFDWLRQV�� )URP� WKH� VWDUW��
GHYHORSPHQW�RI�ORZ�LQFRPH�UHVLGHQWLDO�KRXVLQJ�LQ�6XUDED\D�ZDV�DLPHG�WR�SURYLGH�DIIRUGDEOH�
KRXVLQJ�DQG�WR�UHGXFH�VTXDWWHUV�WKURXJK�UHORFDWLRQ���
�
Rusun Urip Sumoharjo 
$V�RQH�RI� WKH�ROGHVW� ORZ�LQFRPH�KRXVLQJ� LQ�6XUDED\D��5XVXQ�8ULS�6XPRKDUMR�ZDV�EXLOW� WR�
UHSODFH�UHVLGHQWLDO�KRXVHV�EXUQHG�GRZQ�LQ�D������ILUH�DFFLGHQW��5HVLGHQWV�ZHUH�QRW�DOORZHG�
WR�UHEXLOG�WKHLU�KRXVHV�DQG�LQVWHDG�ZHUH�WHPSRUDU\�UHORFDWHG�ZKLOH�WKH�ORFDO�JRYHUQPHQW�EXLOW�
WKH�PXOWL�VWRUH�KRXVLQJ�ZKLFK�ZDV�ILQDOL]HG�LQ�������8QOLNH�RWKHU�ORZ�LQFRPH�KRXVLQJ�EORFNV��
5XVXQ�8ULS�6XPRKDUMR�ZDV�QRW�D�UHQWDO�KRXVLQJ��7KH�EXLOGLQJ�XQGHUJRQH�D�UHFRQVWUXFWLRQ�LQ�
����������WR�UHSODFH�WKH�VWUXFWXUH��6LQFH�WKH�EXGJHW�WR�UHEXLOG�DQG�WR�PDLQWDLQ�WKH�EXLOGLQJ�
FDPH� IURP� WKH� ORFDO� JRYHUQPHQW�� UHQWDO� IHH� H[FOXVLYH� RI� XWLOLWLHV�ZDV� LPSRVHG� WR� UHVLGHQWV�
VWDUWLQJ�LQ��������
�
7KH�PDMRULW\�RI�WKH�UHVLGHQWV� OLYLQJ�DUH�WKH�RZQHU�RI�KRXVHV�UHSODFHG�LQ�������7KH�KRXVLQJ�
EORFN�KRXVHG�D�WRWDO�RI�����KRXVHKROGV��0RVW�RI�WKHP�KDV�QRQ�ZDJH�VRXUFH�RI�LQFRPH��(DFK�
XQLW�FRQVLVWV�RI�OLYLQJ�GLQLQJ�URRP��RQH�EHGURRP�DQG�RQH�EDWKURRP��WRWDOLQJ�DERXW���VTP�����
�
Rusun Grudo 
5XVXQ�*UXGR�ZDV�RULJLQDOO\�EXLOW� WR� LPSURYH� WKH� OLYLQJ�FRQGLWLRQ�RI�VOXP�VHWWOHPHQWV�DQG� WR�
SURYLGH�KRXVLQJ�IRU� ORZ�LQFRPH�ORFDO�JRYHUQPHQW�UHWLUHHV�� ,W� LV�D� UHQWDO�EDVHG�KRXVLQJ�ZLWK�

1386



2NLWDVDUL��0DKHVWL� Spaces of Non-State Actors ��WK�,62&$53�&RQJUHVV�������

�
�

VXEVLG\�IURP�WKH�ORFDO�JRYHUQPHQW��(DFK�RI�WKH�ILYH�VWRULHV�EXLOGLQJ�KRXVHG����KRXVHKROGV��
7KH�VL]H�RI�KRXVLQJ�XQLW�LV���VTP�HDFK�����
�

4.3 Planning at the Community Level 
,Q�,QGRQHVLD��KRZ�ORFDO�UHVLGHQWV�HQJDJH�LQ�SODQQLQJ�DW�WKH�FRPPXQLW\�OHYHO�LV�GHILQHG�E\�WKH�
LQVWLWXWLRQDO�UHODWLRQVKLSV�FUHDWHG�WKURXJK�WKH�XUEDQ�SROLWLFDO�DGPLQLVWUDWLYH�VWUXFWXUH��)RU�WKH�
DGPLQLVWUDWLYH� SXUSRVHV�� XUEDQ� DUHD� LV� VXEGLYLGHG� LQWR� GLVWULFWV� DQG� VXE�GLVWULFWV� ZLWK� FLYLO�
VHUYDQWV�DV�RIILFHUV��$W�WKH�FRPPXQLW\�OHYHO��WKHUH�DUH�WZR�XQLWV�RI�FRPPXQLW\�JURXS��Rukun
Warga� �5:�� DQG� Rukun Tetangga� �57�� ZKRVH� OHDGHUVKLSV� DUH� RQ� YROXQWDU\� EDVLV� DQG�
GLUHFWO\�HOHFWHG�E\�FRPPXQLW\�PHPEHUV��,Q�WKH�UHVLGHQWLDO�KRXVLQJ�FRPSOH[��XQOLNH�LQ�ODQGHG�
KRXVLQJ�EDVHG�XUEDQ�VHWWOHPHQW�� SULRU� WR�HVWDEOLVKLQJ�D�57�� WKH� FRPPXQLW\�KDV� WR� VHW� DQG�
UHJLVWHU� D� 5HVLGHQWV� *URXS� LQ� WKH� VXE�GLVWULFW� RIILFH�� :LWK� HDFK� 57� FRQVLVWV� RI� ��� WR� ���
KRXVHKROGV�� HDFK� EXLOGLQJ� ZLWK� ���� IORRUV� FRXOG� KDYH� WZR� RU� PRUH� 57V�� ,Q� WKH� SROLWLFDO�
DGPLQLVWUDWLYH�VWUXFWXUH��WKHVH�FRPPXQLW\�JURXSV�LQVWLWXWLRQDOO\� OLQNHG�FRPPXQLW\�DQG�VWDWH��
7KH\� DOVR� KROG� VWDWXV� DV� QRQ�VWDWH� DFWRUV� DORQJVLGH� FLYLF� VRFLHW\� RUJDQL]DWLRQV�� )RU� ERWK�
5XVXQ�8ULS�6XPRKDUMR�DQG�5XVXQ�*UXGR��57�ZDV�IRUPHG�LQ�HDFK�IORRU�ZLWK�����57V�LQ�WRWDO�
LQ�HDFK�EXLOGLQJ�EORFN��
Synoptic Planning 
,Q������ZKHQ�WKH�ILUVW�5XVXQ�8ULS�6XPRKDUMR�ZDV�EXLOW��UHVLGHQWV�ZHUH�QRW� LQYROYHG� LQ�DQ\�
FDSDFLW\� WR� GHYHORS� WKH� KRXVLQJ� SODQ�� 7KH� ORFDO� JRYHUQPHQW� LQVWHDG� ZRUNHG� ZLWK� SULYDWH�
VHFWRU�� UHVXOWLQJ� LQ� PDQ\� FRPSODLQWV� DERXW� WKH� TXDOLW\� RI� WKH� EXLOGLQJ� DQG� KRXVLQJ� XQLWV�
WKURXJKRXW������������:KLOH�FRPPXQLW\�SODQQLQJ�ZDV�HQVKULQHG�LQ�WKH�SODQQLQJ�ODZ�VWDUWLQJ�
������ WKH�SUDFWLFH�ZDV�FKDOOHQJLQJ�GXH�WR�D�KLJKO\� UHVWULFWLYH�VRFLDO�DQG�SROLWLFDO�FRQWH[W� LQ�
ZKLFK� WKHUH� H[LVWV� D� WKUHDW� RI� UHSHUFXVVLRQV� IRU� DQ\� DFWLYLVP� FRQVLGHUHG� SROLWLFDO�� $Q\�
FRPPXQLW\� SODQQLQJ� DFWLYLW\� ZDV� KLJKO\� FRQWUROOHG� DQG� GLUHFWHG� E\� WKH� JRYHUQPHQW�� 7KH�
SDUWLFLSDWRU\�SURFHVV�DYDLODEOH�ZDV�WR�LPSURYH�WKH�OLYLQJ�FRQGLWLRQV�RI�WKH�KRXVLQJ��LQFOXGLQJ�
LQIUDVWUXFWXUH�DQG�VHUYLFHV�� ,W�ZDV�QRW�DQ�RSHQO\�SDUWLFLSDWLYH�H[SHULHQFH�DQG� LQVWHDG� ORFDO�
JRYHUQPHQW� DGRSWHG� D� SUREOHP�VROYLQJ� DSSURDFK�� 7KXV�� UHVLGHQW� SDUWLFLSDWHG� LQ� D� IRUPDO��
LQVWLWXWLRQDOL]HG� SODQQLQJ� SURFHVV� ZLWK� OLPLWHG� SRZHU� WKDW� DOORZ� UHVLGHQWV� WR� HQJDJH� LQ�
QHJRWLDWLRQV�ZLWK�SXEOLF�RIILFLDOV���
'HFHQWUDOL]DWLRQ� LQIOXHQFH� WKH� FKDQJH� RI� SURFHVV�� ,W� JDYH� ULVH� WR� QHZ� VRFLDO� GHEDWHV� RQ�
SODQQLQJ�ZKHUH�WKH�UHVLGHQWV�VWDUW�JDLQLQJ�SRZHU�WR�SUHVHQW�VXJJHVWLRQV�DQG�VWDWHPHQWV� WR�
ORFDO�JRYHUQPHQW�WR�LPSURYH�WKH�FRQGLWLRQ�RI�WKH�KRXVLQJ�EORFN��7KH�SURFHVV�OHG�WR�DSSURYDO�
RI� UHFRQVWUXFWLRQ�� 7KH� SURFHVV� OHDGLQJ� WR� WKH� GHVLJQLQJ� DQG� GHYHORSLQJ� WKH� QHZ� KRXVLQJ�
EORFN� ZDV� PRUH� SDUWLFLSDWLYH� WKDQ� WKH� SUHYLRXV� GHYHORSPHQW� SURFHVV�� 7KH� SODQQHUV�
HPSOR\HG� E\� WKH� ORFDO� JRYHUQPHQW� DGRSWHG� D� FRQVXOWDWLYH� DSSURDFK� ZKHUH� WKH\� RIIHUHG�
PHHWLQJV�DQG�SDUWLFLSDWHG�LQ�SXEOLF�FRQVXOWDWLRQ�ZLWK�WKH�UHVLGHQWV���

Collective Planning    
,Q�5XVXQ�*UXGR��UHVLGHQWV�ZHUH�QRW�LQYROYHG�LQ�WKH�SODQQLQJ�DQG�GHYHORSPHQW�RI�WKH�KRXVLQJ�
EORFNV��+RZHYHU�� WKH�57�PDQDJHG� WR� UHRUJDQL]HG� WKHPVHOYHV� DQG� HVWDEOLVK� D� ORFDO�ZDVWH�
UHF\FOLQJ� DQG� PDQDJHPHQW� ULJKW� DIWHU� WKH\� VWDUWHG� LQKDELWLQJ� WKH� KRXVLQJ� EORFNV�� 7KHLU�
FRPPXQLW\�EDVHG� ZDVWH� PDQDJHPHQW� ZDV� FRQVLGHUDEO\� PRUH� DGYDQFHG� DQG� RUJDQL]HG�
FRPSDUHG� WR� VLPLODU� DFWLYLW\� LQ�5XVXQ�8ULS�6XPRKDUMR� GHVSLWH� WKH� FRPPXQLW\� JURXS� LQ� WKH�
ODWWHU� UHVLGHQWLDO� KRXVLQJ� FRPSOH[� ZDV� HVWDEOLVKHG� HDUOLHU� ZLWK� GHFDGHV� RI� H[SHULHQFH� LQ�
FRPPXQLW\�RUJDQL]LQJ�IRU�VRFLDO�PRYHPHQW�����
&ROOHFWLYH�ORFDO�ZDVWH�PDQDJHPHQW�ZDV�LQWURGXFHG�DW�WKH�FLW\�OHYHO� LQ�HDUO\�����V�IROORZLQJ�
WKH�JUHHQ�FLW\�PRYHPHQW�DQG�WKH�VXFFHVVIXO�VHWWOHPHQW� LPSURYHPHQW�SURJUDP�RI�DIIRUGDEOH�
KRXVLQJ�LQ�WKH����������V��(FR�FLW\�SURJUDPV�ZHUH�LQWURGXFHG�LQ�PLG�����V�WDUJHWLQJ�ORFDO�
FRPPXQLWLHV�WR�GHYHORS�VXE�GLVWULFW�OHYHO�FRPPXQLW\�EDVHG�SODQQLQJ�IRU�ZDVWH�PDQDJHPHQW�
DV� SDUW� RI� WKH� FRPPXQLW\� JUHHQ� DQG� FOHDQ� DGYRFDF\�� /RFDO� FRPPXQLWLHV� WDUJHWHG� ZHUH�
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PRVWO\� LQ�WKH�GHQVHO\�SRSXODWHG�XUEDQ�DUHDV�DQG�PDQ\�RI�WKHP�ZHUH�ORZ�LQFRPH�� LQFOXGLQJ�
UHVLGHQWLDO�KRXVLQJ�FRPSOH[HV���
�
�
4.4 Community Acceptance of Resource Efficiency 
�
7KH�OHYHO�RI�VRFLDO�DFFHSWDQFH�LV�SDUWO\�GHWHUPLQHG�E\�FRPPXQLW\�DFFHSWDQFH��D�SUDFWLFDO�DFFHSWDQFH�
RI�QHZ�SURJUDP�ZLWKLQ�WKH�WDUJHWHG�FRPPXQLWLHV��7KH�DWWLWXGH�WRZDUG�UHVRXUFH�HIILFLHQF\��SDUWLFXODUO\�
RQ� LVVXHV� VXFK� DV� HQHUJ\� DQG�ZDWHU� VXSSO\� HIILFLHQF\� DQG�ZDVWH�PDQDJHPHQW�� LV� VKDSHG� E\� GHHS�
URRWHG� FXOWXUDO� DQG� LGHRORJLFDO� LGHQWLWLHV�� ,W� LV� DOVR� LQIOXHQFHG�E\� FKDQJLQJ� IRUPV�RI� LQIRUPDWLRQ� DQG�
DGYRFDF\��5HZDUG�DQG�LQFHQWLYHV�IURP�RWKHU�ORFDO�DFWRUV�ZHUH�DOVR�LQIOXHQWLDO��LQFOXGLQJ�EHWWHU�RXWORRN�
RI� JHQHUDO� SXEOLF� RSLQLRQ� WRZDUG� WKHLU� OLYLQJ� DUHDV� DQG� QHLJKERUKRRG�� )RU� WKH� ZDVWH� PDQDJHPHQW�
DGYRFDF\�� LW� LV� WKH� LVVXH� RI�1,0%<� LQ� WKH� GHYHORSPHQW� RI� ODQGILOO�� ,W� LV� QRW� QHFHVVDULO\� FORVH� WR� WKH�
FRPPXQLWLHV�REVHUYHG��EXW�DV� WKH� ODQGILOO� VHUYHV� WKH�ZKROH�FLW\� WKH�GHEDWHV�VXUURXQGV� LW� DIIHFWV� WKH�
FRPPXQLWLHV� DW� ODUJH�� 0HGLD�� LQ� SDUWLFXODU�� KDV� D� VWULQJ� LQIOXHQFH� RQ� WKH� FRPPXQLW\� DFFHSWDQFH� RI�
UHVRXUFH�HIILFLHQF\�DV� LW�VHWV�HPSKDVLV�RQ�FHUWDLQ�VWRULHV�DQG� OLQN�WKHP�ZLWK�WKH�RQJRLQJ�VXSUD�ORFDO�
DQG� JOREDO� PRYHPHQW� RQ� VLPLODU� LVVXHV�� 7KLV� VWUXFWXUHV� WKH� SXEOLF� DQG� FRPPXQLW\� GHEDWH� ZLWK�
SHUVSHFWLYHV�DQG�YLHZSRLQWV���
�
:H�FRQGXFWHG�D�TXHVWLRQQDLUH�VXUYH\�RQ�FRPPXQLW\�DFFHSWDQFH�RI�UHVRXUFH�HIILFLHQF\�LQ�5XVXQ�8ULS�
6XPRKDUMR� DQG� 5XVXQ� *UXGR� XVLQJ� WKH� LQGLFDWRUV� OLVWHG� LQ� WDEOH� �� EHORZ� WR� JDWKHU� FRPPXQLW\�
SHUFHSWLRQ�� 2XU� VWXG\� IRXQG� WKDW� WKH� RYHUDOO� DWWLWXGH� RYHU� UHVRXUFH� HIILFLHQF\� LV� WLHG� WR� WKH� VRFLDO�
HFRQRPLF� IDFWRUV� RI� VXVWDLQDEOH� KRXVLQJ�� LQFOXGLQJ� HFRQRPLF� VXVWDLQDELOLW\�� DFFHVVLELOLW\� DQG�
DIIRUGDELOLW\�� 7KH� EHWWHU� WKHVH� IDFWRUV� DUH�� WKH� VWURQJHU� FRPPXQLW\� DFFHSWDQFH� WRZDUGV� UHVRXUFH�
HIILFLHQF\�� &RPPXQLW\� VDWLVIDFWLRQ� RYHU� WKHLU� KRXVLQJ� TXDOLW\� DQG� TXDOLW\� RI� OLIH� DOVR� LQIOXHQFHV� LWV�
DFFHSWDQFH� WRZDUGV� UHVRXUFH� HIILFLHQF\�� ,I� WKH\� VHH� H[HUFLVLQJ� UHVRXUFH� HIILFLHQF\� DIIHFW� SRVLWLYHO\�
WRZDUGV�WKHLU�KRXVLQJ�TXDOLW\�DQG�TXDOLW\�RI�OLIH��7KH�SRVLWLYH�DWWLWXGH�WRZDUGV�FRPPXQLW\�SDUWLFLSDWLRQ�
DOVR� VLJQLILFDQWO\� DIIHFW� UHVRXUFH� HIILFLHQF\� DQG� WKH� VWUHQJWK� DQG� FRYHUDJH� RI� UHVRXUFH� HIILFLHQF\�
LQLWLDWLYHV�EHLQJ�LPSOHPHQWHG�LQ�WKH�KRXVLQJ�VLWHV����
��
7KH�WDEOH�EHORZ�VKRZ�WKH�WKHPH�RI�UHVRXUFH�HIILFLHQF\�DQG�UHODWHG�FRPPXQLW\�DFFHSWDQFH�LQGLFDWRUV�
XVHG� WR� FROOHFW� WKH� GDWD� WKURXJK� WKH� TXHVWLRQQDLUHV�� $� PRUH� GHWDLOHG� DQDO\VLV� XVLQJ� UHJUHVVLRQ� LV�
FXUUHQWO\�EHLQJ�XQGHUWDNHQ��
 
7KHPH� 7\SH�RI�FRPPXQLW\�DFFHSWDQFH�
(FRQRPLF� ,QFRPH�JHQHUDWLRQ�
� 5HWXUQ�LQYHVWPHQW�
$FFHVVLELOLW\� $FFHVVLELOLW\�
$IIRUGDELOLW\�� $IIRUGDELOLW\�RI�UHQW�DQG�XWLOLWLHV�
� 4XDOLW\�RI�HOHFWULFLW\�
� 4XDOLW\�RI�ZDWHU�VXSSO\�
� 2YHUDOO�DIIRUGDELOLW\�
5HVRXUFH�HIILFLHQF\�� (IILFLHQF\�RI�HOHFWULFLW\�XVDJH�
� (IILFLHQF\�RI�ZDWHU�XVDJH�
� (IILFLHQF\�GXH�WR�KRXVLQJ�GHVLJQ�
� :DVWH�PDQDJHPHQW�
+RXVLQJ�TXDOLW\� 'HVLJQ�DGDSWDELOLW\�
� 4XDOLW\�RI�WKH�VDQLWDWLRQ�
:HOO�EHLQJ�DQG�QHLJKERUKRRG�TXDOLW\� 4XDOLW\�RI�WKH�KRXVLQJ�
� 4XDOLW\�RI�WKH�KRXVLQJ�DPHQLWLHV�
� 4XDOLW\�RI�WKH�KRXVLQJ�HQYLURQPHQW�
� 2YHUDOO�TXDOLW\�RI�OLIH�
&RPPXQLW\�SDUWLFLSDWLRQ� &RPPXQLW\�HQJDJHPHQW�DQG�SODQQLQJ�
Table 1: Survey indicators for community acceptance.�
�
�

�
�
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5. Conclusion
�
7KHUH� DUH� ERWK� VLPLODULWLHV� DQG� GLIIHUHQFHV� EHWZHHQ� FRPPXQLW\� DFFHSWDQFH� RYHU� UHVRXUFH�
HIILFLHQF\�ZLWKLQ�WKH�VDPH�XUEDQ�MXULVGLFWLRQ�DV�VKRZQ�E\�5XVXQ�8ULS�6XPRKDUMR�DQG�5XVXQ�
*UXGR��2Q� WKH�RWKHU�KDQG�� WKH� FLWL]HQ�SDUWLFLSDWLRQ� SRVVLEOH� LQ�ERWK�FDVHV�ZDV�GHWHUPLQHG�
PRUH� E\� WKH� OHDGHUVKLS� LQ� HDFK� KRXVLQJ� FRPSOH[HV� DQG� WKH� VRFLR�HFRQRPLF� RSSRUWXQLWLHV�
JHQHUDWHG�E\�GLIIHUHQW�ORFDO�IDFWRUV�WKDQ�E\�WKH�LQIOXHQFH�RI�VXSUD�ORFDO�DQG�JOREDO�G\QDPLFV��
7KH� ORFDO� HQDEOLQJ� IDFWRUV� LQ� WKH� FRPPXQLW\�EDVHG� SODQQLQJ�� KRZHYHU��ZHUH� LQIOXHQFHG� E\�
VXSUD�ORFDO�DQG�XUEDQ�G\QDPLFV�DV�WKH�FLW\�LQWURGXFHG�QHZ�XUEDQ�GHYHORSPHQW�DSSURDFKHV�
WKURXJK�LWV�SODQQLQJ�SURJUDPV��
�
�
Acknowledgement 
7KLV�UHVHDUFK�ZDV�VXSSRUWHG�E\�WKH�(QYLURQPHQWDO�5HVHDUFK�DQG�7HFKQRORJ\�'HYHORSPHQW�
)XQG� �6������ RI� WKH� (QYLURQPHQWDO� 5HVWRUDWLRQ� DQG� &RQVHUYDWLRQ� $JHQF\� RI� -DSDQ�

References�
�
$OFRUQ�� 3�$�� ������� 6RFLDO� LVVXHV� LQ� WHFKQRORJ\�� $� IRUPDW� IRU� LQYHVWLJDWLRQ�� �WK� HG�� 1HZ�
-HUVH\��3UHQWLFH�+DOO��
$VVHID��*HWDFKHZ��DQG�%MRUQ�0��)URVWHOO��������6RFLDO�VXVWDLQDELOLW\�DQG�VRFLDO�DFFHSWDQFH�
LQ�WHFKQRORJ\�DVVHVVPHQW��$�FDVH�VWXG\�RI�HQHUJ\�WHFKQRORJLHV��Technology in Society, ����
SS��������
%DUUHWW��-RKQ��DQG�.DWH�6FRWW� �������/LQN�EHWZHHQ�FOLPDWH�FKDQJH�PLWLJDWLRQ�DQG� UHVRXUFH�
HIILFLHQF\��$�8.�FDVH�VWXG\��Global Environmental Change, ����SS�����������
%LFNHW��0DUWKD�� DQG�5RELQ�9DQQHU� �������'HVLJQLQJJ� SROLF\�PL[HV� IRU� UHVRXUFH� HIILFLHQF\��
7KH�UROH�RI�SXEOLF�DFFHSWDELOLW\��Sustainability 2016�����SS��������
&KRJXLOO�� &�� /�� ������� 7KH� VHDUFK� IRU� SROLFLHV� WR� VXSSRUW� VXVWDLQDEOH� KRXVLQJ�� Habitat
International, ����SS�����������
&RRNH��%���DQG�8��.RWKDUL��HGV���������3DUWLFLSDWLRQ��7KH�QHZ�W\UDQQ\"�/RQGRQ��=HG�%RRNV��
'H�$QJHOLV��0DVVLPR��������7KH�SROLWLFDO�HFRQRP\�RI�QHROLEHUDO�JRYHUQDQFH��Review ;;,,,��
���SS�����������
(NLQV��3DXO��������6WHS�FKDQJHV�IRU�GHFDUERQL]LQJ�WKH�HQHUJ\�V\VWHP��5HVHDUFK�QHHGV�IRU�
UHQHZDEOHV��HQHUJ\�HIILFLHQF\�DQG�QXFOHDU�SRZHU��Energy Policy��1RYHPEHU�������SS�������
������
)LUPDQ�� 7RPP\�� ������3RWHQWLDO� ,PSDFWV� RI� ,QGRQHVLD¶V� )LVFDO�'HFHQWUDOL]DWLRQ�5HIRUP� RQ�
8UEDQ�DQG�5HJLRQDO�'HYHORSPHQW��7RZDUGV�D�3DWWHUQ�RI�6SDWLDO�'LVSDULW\��Space and Polity,
��������������
)RXUQLV��<DQQ��DQG�0DULH�-RVH�)RUWLQ��������)URP�VRFLDO�µDFFHSWDQFH¶�WR�VRFLDO�µDFFHSWDELOLW\¶�
RI�ZLQG�HQHUJ\�SURMHFWV��WRZDUGV�D�WHUULWRULDO�SHUVSHFWLYH��Journal of Environmental Planning
and Management, ������SS�������
)UHLUH��0LOD�DQG�5LFKDUG�6WUHQ��HGV���������The challenge of urban government policies and
practices. :RUOG� %DQN� ,QVWLWXWH� �:%,�� GHYHORSPHQW� VWXGLHV��:DVKLQJWRQ�� '�&��� 7KH�:RUOG�
%DQN��
*HHOV�� )UDQN� :�� ������� 7KH� LPSDFW� RI� WKH� ILQDQFLDO�HFRQRPLF� FULVLV� RQ� VXVWDLQDELOLW\�
WUDQVLWLRQV�� )LQDQFLDO� LQYHVWPHQW�� JRYHUQDQFH� DQG� SXEOLF� GLVFRXUVH�� Environmental
Innovation and Societal Transitions, ���0DUFK�������SS���������

1389



2NLWDVDUL��0DKHVWL� Spaces of Non-State Actors ��WK�,62&$53�&RQJUHVV�������

�
�

*RUGLOOR�� )��� DQG� 1�� +HUQDQGH]� ������� 6XVWDLQDEOH� XUEDQ� KRXVLQJ�� 6WUDWHJLHV� IRU�
LPSOHPHQWDWLRQ�LQ�%RJRWD��3RVWHU�SUHVHQWHG�DW�WKH�)RXUWK�:RUOG�6XVWDLQDEOH�%XLOGLQJ��������
2FWREHU� ������ %DUFHORQD�� $FFHVVLEOH� IURP�
KWWS���ZVE��EDUFHORQD�RUJ�SURJUDPPH�SGIBSRVWHU�3�����SGI��DFFHVVHG����-XO\��������
+HDOH\��3DWV\� �������&ROODERUDWLYH�SODQQLQJ��6KDSLQJ�SODFHV� LQ� IUDJPHQWHG�VRFLHWLHV��1HZ�
<RUN��3DOJUDYH�0DFPLOODQ��
+HDOH\�� 3DWV\� ������� ,QVWLWXWLRQDO� DQDO\VLV�� FRPPXQLFDWLYH� SODQQLQJ� DQG� VKDSLQJ� SODFHV��
Journal of Planning Education and Research, ����SS�����������
,QJUDP��*UHJRU\� .��� DQG� <X�+XQJ�+RQJ� ������� 7KH�1H[XV� RI� )LVFDO� 'HFHQWUDOL]DWLRQ� DQG�
/DQG� 3ROLFLHV�� ,Q� ,QJUDP� DQG� +RQJ� �HGV���� Fiscal Decentralization and Land Policies.
&DPEULGJH��0$��/LQFROQ�,QVWLWXWH�RI�/DQG�3ROLF\��SS��������
,WR��7DNHVKL��������7KH�'\QDPLFV�RI�/RFDO�*RYHUQDQFH�5HIRUP�LQ�'HFHQWUDOL]LQJ�,QGRQHVLD��
3DUWLFLSDWRU\�3ODQQLQJ�DQG�9LOODJH�(PSRZHUPHQW�LQ�%DQGXQJ��:HVW�-DYD��Asian and African
Area Studies, ������SS����������
-RZVH\�� (�� ������� The contribution of housing to carbon emissions and the potential for
reduction: Australia-UK comparison.� ,Q�� ��WK� $QQXDO� 3DFLILF� 5LP� 5HDO� (VWDWH� 6RFLHW\�
&RQIHUHQFH����������-DQXDU\�������$GHODLGH��$XVWUDOLD��
.ROLED�� &KULVWRSKHU�� -DFN�:�� 0HHN� DQG� $VLP� =LD�� ������ Governance Networks in Public
Administration and Public Policy. %RFD�5DWRQ��)/��7D\ORU�DQG�)UDQFLV�*URXS��
/RFDO�'HYHORSPHQW� ,QWHUQDWLRQDO� �������The role of decentralization/devolution in improving
development outcomes at the local level: Review of the literature and selected case��/RQGRQ��
8.�'HSDUWPHQW�IRU�,QWHUQDWLRQDO�'HYHORSPHQW��
0DKMDEHHQ�� =HHQDW��.ULVKQD�.��6KUHVWKD�� DQG�-RKQ�$��'HH�� �������5HWKLQNLQJ� FRPPXQLW\�
SDUWLFLSDWLRQ� LQ� XUEDQ� SODQQLQJ�� WKH� UROH� RI� GLVDGYDQWDJHG� JURXSV� LQ� 6\VQH\� 0HWURSRNLWDQ�
6WUDWHJ\��Australian Journal of Regional Studies, �������SS���������
0DQRU�� -DPHV�� ������ The Political Economy of Democratic Decentralization.�:DVKLQJWRQ��
'�&���:RUOG�%DQN���
5HKPDQ�� ,�� +��� $�� .DU�� 0�� %DQHUMHH�� 3�� .XPDU�� 0�� 6KDUGXO�� DQG� -�� 0RKDQW\� �������
8QGHUVWDQGLQJ�WKH�SROLWLFDO�HFRQRP\�DQG�NH\�GULYHUV�RI�HQHUJ\�DFFHVV�LQ�DGGUHVVLQJ�QDWLRQDO�
HQHUJ\�DFFHVV�SULRULWLHV�DQG�SROLFLHV��Energy Policy, ����SS���������
6FKDGH�� -HQV�� DQG� %HUQKDUG� 6FKODJ� ������� $FFHSWDELOLW\� RI� XUEDQ� WUDQVSRUW� SULFLQJ�
VWUDWHJLHV�� Transportation Research Part F: Traffic Psychology and Behavior�� ������ 0DUFK�
������SS���������
6HJXLQ�� 0LFKHO� ������� 6ROLG� ZDVWH� RU� VROLGDULW\"�� ,Q� 6RFLDO� 0RYHPHQWV� DQG� ,QVWLWXWLRQDO�
&KDQJHV��&ROOHFWLYH�DFWLRQ�LQ�WKH�DJH�RI�JOREDOL]DWLRQ��/RXLV�*XD\��3LHUUH�+DPHO��'RPLQLTXH�
0DVVRQ��DQG�-HDQ�*X\�9DLOODQFRXUW��HGV���SS������������4XHEHF��3UHVVHV�GH�O¶8QLYHUVLWH�GX�
4XHEHF��
6KDK��$QZDU�DQG�7KHUHVD�7KRPSVRQ��������,PSOHPHQWLQJ�GHFHQWUDOL]HG�ORFDO�JRYHUQDQFH��
7UHDFKHURXV�URDG�ZLWK�SRWKROHV��GHWRXUV�DQG�URDG�FORVXUHV��Policy Research Working Paper
3353. �:DVKLQJWRQ��'�&���:RUOG�%DQN��
6KUHVWKD�� .�.��� DQG� 3��0F0DQXV� ������� 7KH� SROLWLFV� RI� FRPPXQLW\� SDUWLFLSDWLRQ� LQ� QDWXUDO�
UHVRXUFH�PDQDJHPHQW��OHVVRQV�IURP�FRPPXQLW\�IRUHVWU\�LQ�1HSDO��Australian Forestry, �������
SS�����������
6WHJ�� /LQGD�� /LHNH� 'UHLMHULQN�� DQG� :RNMH� $EUDKDPVH� ������� :K\� DUH� HQHUJ\� SROLFLHV�
DFFHSWDEOH�DQG�HIIHFWLYH"�(QYLURQPHQW�DQG�%HKDYLRU���������-DQXDU\�������SS����������
6WHLQEHUJHU��-���)��.UDXVPDQQ��DQG�1��(LVHQPHQJHU��������*OREDO�SDWWHUQV�RI�PDWHULDOV�XVH��
$�VRFLRHFRQRPLF�DQG�JHRSK\VLFDO�DQDO\VLV��Ecological Economics, ����SS�����������
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6]DUND��-RVHSK��������:LQG�SRZHU�LQ�(XURSH��3ROLWLFV��EXVLQHVV�DQG�VRFLHW\��(QHUJ\��FOLPDWH�
DQG�WKH�HQYLURQPHQW�VHULHV��+RXQGPLOOV��3DOJUDYH�0DFPLOODQ��
81*$� �������Draft outcome document of the United Nations Conference on Housing and 
Sustainable Urban Development (Habitat III),�$�&21)��������
:DOVK��&��/���5��-��'DZVRQ��-��:��+DOO��6��/��%DUU��0��%DWW\��$��/��%ULVWRZ��6��&DUQH\��$��6��
'DJRXPDV�� $�� &�� )RUG�� &�� +DUSPDQ�� 0�� 5�� 7LJKW�� +�� :DWWHUV�� DQG� $�� 0�� =DQQL� �������
$VVHVVPHQW� RI� FOLPDWH� FKDQJH� PLWLJDWLRQ� DQG� DGDSWDWLRQ� LQ� FLWLHV�� Urban Design and 
Planning, �����SS����������
:DWVRQ��9DQHVVD��������6HHLQJ�IURP�WKH�6RXWK��5HIRFXVLQJ�XUEDQ�SODQQLQJ�RQ�WKH�JOREH¶V�
FHQWUDO�XUEDQ�LVVXHV��Urban Studies, ��������SS�������������
:RUOG�%DQN��������*UHHQ�FLWLHV��6XVWDLQDEOH�ORZ�LQFRPH�KRXVLQJ�LQ�%UD]LO��
=LPPHUPDQ�� 5�� DQG� &�� )DULV� ������� &OLPDWH� FKDQJH� PLWLJDWLRQ� DQG� DGDSWDWLRQ� LQ� 1RUWK�
$PHULFDQ�FLWLHV��Current Opinion in Environmental Sustainability, ���SS�����������
�
:XVWHQKDJHQ�� 5ROI�� 0DDUWHQ� :ROVLQN�� DG� 0DU\� -HDQ� %XUHU� ������� 6RFLDO� DFFHSWDQFH� RI�
UHQHZDEOH� HQHUJ\� LQQRYDWLRQ�� $Q� LQWURGXFWLRQ� WR� WKH� FRQFHSW�� Energy Policy�� ��� )HEUXDU\�
������SS�������������
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8UEDQ�/LYLQJ�/DE��7RZDUGV�PRUH�/HJLWLPDWH�DQG�,QFOXVLYH�
3DUWLFLSDWLRQ�LQ�8UEDQ�3ODQQLQJ"�
([SHULHQFHV�IURP�%RG¡�/LYLQJ�/DE

�
0DWKLDV�%��5(,1$5��1RUGODQG�5HVHDUFK�,QVWLWXWH��1RUZD\� 

$DVH�.ULVWLQH�/81'%(5*��1RUGODQG�5HVHDUFK�,QVWLWXWH��1RUZD\�
�
1. Introduction
�
,Q�UHFHQW�\HDUV��8UEDQ�/LYLQJ�/DEV�KDYH�EHHQ�SURPRWHG�E\�ERWK�SUDFWLWLRQHUV�DQG�VFKRODUV�
DURXQG� WKH� ZRUOG� DV� D� GHVLUDEOH� DSSURDFK� IRU� ORFDO� JRYHUQPHQWV� WR� HQJDJH� ZLWK� GLIIHUHQW�
VWDNHKROGHUV�DQG�FLWL]HQV�LQ�GLVFXVVLRQV�DERXW�XUEDQ�GHYHORSPHQW��8UEDQ�/LYLQJ�/DEV�DUH�ERWK�
SK\VLFDO�DQG�YLUWXDO�DUHQDV��DOORZLQJ�WKH�SXEOLF�WR�FRQWULEXWH�WR�XUEDQ�SODQQLQJ�LQ�YDULRXV�ZD\V��
$OWKRXJK�FDUULHG�RXW�GLIIHUHQWO\�DFURVV�GLIIHUHQW�XUEDQ�VFDOHV�DQG�FRQWH[WV��NH\�LGHDV�LQ�WKH�
FRQFHSW�RI�8UEDQ�/LYLQJ�/DEV�DUH�SXEOLF�SDUWLFLSDWLRQ��GHOLEHUDWLRQ�DQG�FR�FUHDWLRQ�EHWZHHQ�
GLIIHUHQW�VWDNHKROGHUV���
�
7KH�81¶V�VXVWDLQDELOLW\�JRDO�RQ�FLWLHV�DQG�FRPPXQLWLHV�KDV�DV�RQH�RI�LWV�WDUJHWV�WR��E\�������
³HQKDQFH�LQFOXVLYH�DQG�VXVWDLQDEOH�XUEDQL]DWLRQ�DQG�FDSDFLW\�IRU�SDUWLFLSDWRU\��LQWHJUDWHG�DQG�
VXVWDLQDEOH�KXPDQ�VHWWOHPHQW�SODQQLQJ�DQG�PDQDJHPHQW�LQ�DOO�FRXQWULHV´��&LWLHV�DFFRXQW�IRU�
WKUHH� TXDUWHUV� RI� JOREDO� FDUERQ� HPLVVLRQV�� DQG� WR� UHDFK� WKH� JRDOV� LQ� WKH� 3DULV� &OLPDWH�
$JUHHPHQW�� GUDVWLF� VWHSV� DUH� QHHGHG� WR� EH� WDNHQ� LQ� XUEDQ� SODQQLQJ�� 7KLV� UHTXLUHV� WKH�
LQYROYHPHQW�DQG�FRPPLWPHQW�RI�WKH�XUEDQ�SRSXODWLRQ�LQ�ZD\V�UHDFKLQJ�IDU�EH\RQG�WUDGLWLRQDO�
SXEOLF�KHDULQJV�DQG�ZULWWHQ�VWDWHPHQWV� WR�SODQV��0RUHRYHU��GHYHORSLQJ� LQQRYDWLYH�VROXWLRQV�
WKDW�DGGUHVV�ERWK�FOLPDWH�DGDSWDWLRQ�DQG�PLWLJDWLRQ�GHPDQG�QHZ�ZD\V�RI�HQJDJLQJ�WKH�SULYDWH�
DQG�SXEOLF�VHFWRU�DV�ZHOO�DV�WKH�FLWL]HQV�DW�ODUJH����
�
'XULQJ�WKH�ODVW�GHFDGH��VHYHUDO�8UEDQ�/LYLQJ�/DEV�KDYH�EHHQ�VHW�XS�LQ�GLIIHUHQW�1RUZHJLDQ�
FLWLHV��+YLWVDQG�DQG�5LFKDUGV���������5DQJLQJ�IURP�YDULRXV�LQLWLDWLYHV�LQ�WKH�FDSLWDO�RI�2VOR��WR�
PHGLXP�VL]HG�FLWLHV�DV�+DPDU��0RVV�DQG�)UHGULNVWDG��(YHQ�VPDOO�WRZQV�DV�6YHOYLN���
$V�SRLQWHG�RXW�E\�+YLWVDQG�DQG�5LFKDUGV���������WKHVH�LQLWLDWLYHV�VHHP�WR�KDSSHQ�LQGHSHQGHQW�
IURP�HDFK�RWKHU��GUDZLQJ�RQ�LQVSLUDWLRQ�IURP�DEURDG��0RUHRYHU��WKHUH�LV�QRW�D�VKDUHG�GHILQLWLRQ�
RU�XQGHUVWDQGLQJ�RI�ZKDW�DQ�8UEDQ�/LYLQJ�/DE�LV��UDWKHU��GLIIHUHQW�DGDSWDWLRQV�WR�GLIIHUHQW�XUEDQ�
FRQWH[WV�DQG�FKDOOHQJHV���
�
,Q�WKLV�SDSHU��ZH�XVH�%RG¡�/LYLQJ�/DE�DV�D�FDVH�WR�H[SORUH�KRZ�VXFK�8UEDQ�/LYLQJ�/DEV�FDQ�
FRQWULEXWH�WR�VHFXUH�DQG�LPSURYH�WKH�OHJLWLPDF\�RI�XUEDQ�SODQQLQJ�LQ�WKH�IDFH�RI�FOLPDWH�FKDQJH��
:H�H[DPLQH�ZKHUH�WKH�LGHD�WR�HVWDEOLVKLQJ�%RG¡�/LYLQJ�/DE�FDPH�IURP�DQG�ZKDW�WKH�DLP�ZDV�
HQYLVLRQHG�WR�EH��)XUWKHU��ZH�IRFXV�RQ�KRZ�SDUWLFLSDWLRQ�IURP�GLYHUVH�DFWRUV�ZLWK�LQWHUHVWV�LQ�
WKH�IXWXUH�GHYHORSPHQW�RI�WKH�FLW\�LV�HQDEOHG�WKURXJK�WKH�/LYLQJ�/DE�DQG�ZKR�SDUWLFLSDWH�LQ�WKH�
/LYLQJ�/DE¶V�DFWLYLWLHV��$W� WKH�VDPH�WLPH��ZH�DUH� LQWHUHVWHG� LQ�DFWRUV�QRW�SDUWLFLSDWLQJ� LQ� WKH�
SK\VLFDO�DQG�YLUWXDO�/DE�DQG�WKH�SRVVLEOH�DOWHUQDWLYH�YRLFHV�DQG�SHUVSHFWLYHV�RPLWWHG�WKURXJK�
WKH�SURFHVVHV��,Q�WKLV�SDSHU��ZH�FRPELQH�GRFXPHQW�VWXGLHV�� LQFOXGLQJ�VRFLDO�DQG�WUDGLWLRQDO�
PHGLD�FRYHUDJH�RI�WKH�/LYLQJ�/DE��SDUWLFLSDWRU\�REVHUYDWLRQV�IURP�DFWLYLWLHV�LQ�WKH�/LYLQJ�ODE�LQ�
6WRUPHQ�OLEUDU\�LQ�%RG¡�DQG�LQWHUYLHZV�ZLWK�LQYROYHG�VWDNHKROGHUV���
�
7KH�%RG¡�/LYLQJ�/DE�LV�D�SURMHFW�VHW�XS�E\�WKH�FLW\��ZLWK�DQ�DLP�WR�ORRN�³DW�WKH�ZKROH�VRFLHW\�
SHUVSHFWLYH� LQ�FLW\�GHYHORSPHQW´��DQG�E\� WKLV� ³WR�FRQQHFW�SXEOLF�KHDOWK��HGXFDWLRQ��ZHOIDUH��
HQYLURQPHQW�� FXOWXUH�� JRYHUQDQFH�� EXVLQHVV� GHYHORSPHQW� DQG� WHFKQRORJ\� GHYHORSPHQW�
WRJHWKHU´��DFFRUGLQJ�WR�WKH�FLW\�PXQLFLSDOLW\¶V�ZHE�SDJH��7KH�/DE�ZDV�IRUPDOO\�RSHQHG�DW�WKH�
EHJLQQLQJ�RI�$SULO�������7KH�ILQGLQJV�SUHVHQWHG�LQ�WKLV�SDSHU��WKXV��IRFXV�RQ�WKH�H[SHULHQFHV�
IURP�WKH�HVWDEOLVKLQJ�SURFHVV�DQG�WKH�LQLWLDO�SKDVH�RI�WKH�/LYLQJ�/DE¶V�DFWLYLWLHV��7KH�ILHOG�ZRUN�
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ZDV� FRQGXFWHG� IURP� $SULO� WR� -XQH� ������ DQG� WKH� DQDO\VLV� LV� WKHUHIRUH� UHODWHG� WR� SXEOLF�
SDUWLFLSDWLRQ�DQG�FLWL]HQ�HQJDJHPHQW�LQ�DQG�WKURXJK�WKH�%RG¡�/LYLQJ�/DE
V�HVWDEOLVKLQJ�SKDVH���
�
,Q� WKH�QH[W�VHFWLRQ��ZH�SUHVHQW� WKH� WKHRUHWLFDO� IUDPHZRUN�DQG�EDFNJURXQG�RI� WKH�JURZWK� LQ�
8UEDQ�/LYLQJ�/DEV��EHIRUH�ZH�JLYH�D�EDFNJURXQG�WR�%RG¡�DQG�WKH�HVWDEOLVKPHQW�RI�WKH�8UEDQ�
/LYLQJ�/DE��:H� WKHQ�JR�RQ� WR�GHVFULELQJ� WKH�PHWKRGV�XVHG�DQG� WKH�HPSLULFDO�PDWHULDO� WKH�
DQDO\VLV�GUDZV�RQ��,Q�WKH�IROORZLQJ�VHFWLRQ��ZH�SUHVHQW�WKH�ILQGLQJV�EHIRUH�GLVFXVVLQJ�WKHVH�LQ�
OLJKW�RI� WKH�JRDO� WR� LQFUHDVH�XUEDQ�SODQQLQJ¶V� OHJLWLPDF\�EHIRUH�HQGLQJ�WKH�SDSHU�ZLWK�VRPH�
ILQDO�UHIOHFWLRQV�DQG�UHFRPPHQGDWLRQ�IRU�IXWXUH�GHYHORSPHQW�RI�8UEDQ�/LYLQJ�/DEV���
2. Theoretical perspectives �

:KLOH�WKH�FRQFHSW�RI�XUEDQ�OLYLQJ�ODEV�LV�QRW�FOHDUO\�GHILQHG��WKHUH�LV�D�FRQVHQVXV�WKDW�FLWL]HQ�
DQG�XVHU�LQYROYHPHQW�LV�FHQWUDO��DQG�WKDW�LQQRYDWLRQ�WDNHV�SODFH�DV�D�UHVXOW�RI�EULQJLQJ�
WRJHWKHU�FRPSOHPHQWDU\�NQRZOHGJH��VNLOOV�DQG�UHVRXUFHV�LQ�UHDO�OLIH�H[SHULPHQWDWLRQ�
�%HUJYDOO�.nUHERUQ�HW�DO����������$FFRUGLQJ�WR�0FFRUPLFN�DQG�+DUWPDQQ���������XUEDQ�OLYLQJ�
ODEV�FDQ�EH�VHHQ�DV�ERWK�DQ�DUHQD��JHRJUDSKLFDOO\�RU�LQVWLWXWLRQDOO\�ERXQG�VSDFH��DQG�DV�DQ�
DSSURDFK�IRU�LQWHUQDWLRQDO�FROODERUDWLRQ�EHWZHHQ�UHVHDUFKHUV��SULYDWH�EXVLQHVV��FLWL]HQV�DQG�
ORFDO�JRYHUQPHQW�����
�
:KLOH�WKHUH�LV�QR�XQLILHG�GHILQLWLRQ�RI�DQ�XUEDQ�OLYLQJ�ODE��WKH�DSSURDFK�LV�EDVHG�RQ�WKH�
TXDGUXSOH�KHOL[�PRGHO�RI�SDUWQHUVKLS�³ZKHUHE\�JRYHUQPHQW��LQGXVWU\��WKH�SXEOLF�DQG�
DFDGHPLD�ZRUN�WRJHWKHU�WR�JHQHUDWH�LQQRYDWLYH�VROXWLRQV´��9R\WHQNR�HW�DO������������7KH�
IRFXV�RQ�LQQRYDWLRQ�LQ�XUEDQ�OLYLQJ�ODEV�LV�WLJKWO\�FRQQHFWHG�WR�WKH�FRQFHSW�RI�FR�FUHDWLRQ��
7KLV�UHDVRQLQJ�LV�LQ�OLQH�ZLWK�ZKDW�/XQG������������GHVFULEHV�LQ�KHU�GLVFXVVLRQ�RI�FR�FUHDWLRQ�
LQ�XUEDQ�JRYHUQDQFH��DV�³VKLIWLQJ�WKH�IRFXV�RI�SDUWLFLSDWRU\�SURFHVVHV�DQG�PRELOLVDWLRQ�
VWUDWHJLHV�IURP�SRZHU�GLVWULEXWLRQ�WR�FRPSHWHQFLHV��D�UHVXOW�RI�PRYLQJ�WKH�IRFXV�DZD\�IURP�
WKH�ULJKW�WR�LQIOXHQFH�WRZDUGV�WKH�DELOLW\�WR�LGHQWLI\�DQG�VROYH�XUEDQ�SUREOHPV�´��
)ROORZLQJ�WKH�DLP�RI�WKLV�SDSHU��D�NH\�FRQFHSW�LQ�WKH�DQDO\VLV�RI�WKH�8UEDQ�/LYLQJ�/DE�LQ�
%RG¡¶V�FLW\�GHYHORSPHQW��LV�OHJLWLPDF\��,W�LV�D�FRQFHSW�ZLWK�VWURQJ�QRUPDWLYH�FRQQRWDWLRQV��
7KH�FRQWHVWHG�DQG�FRQVWUXFWHG�QDWXUH�RI�OHJLWLPDF\�PDNHV�LW�FKDOOHQJLQJ�WR�GHULYH�µREMHFWLYH¶�
FULWHULD�IRU�DVVHVVLQJ�WKH�OHJLWLPDF\�RI�SODQQLQJ�SURFHVVHV��3DUNLQVRQ��������KDV�DUJXHG�WKDW�
OHJLWLPDF\�FDQQRW�EH�IL[HG�RQ�D�VFDOH�DQG�WKDW�LW�VKRXOG�EH�DSSURDFKHG�DV�DQ�LGHDO��0RXJ�
������������KDV�XQGHUOLQHG�WKDW�³)RFXVLQJ�RQ�OHJLWLPDF\�FXWV�WR�WKH�KHDUW�RI�SRZHU�UHODWLRQV�
RIIHULQJ�IUHVK�LQVLJKW�LQWR�KRZ�FRQWH[W�FRORUV�ZKDW�LV�YLHZHG�DV�OHJLWLPDWH�DQG�KRZ�SDUWLFXODU�
YLHZV�DQG�GHFLVLRQV�SUHYDLO�´�
,QFUHDVHG�SDUWLFLSDWLRQ�IURP�QRQ�JRYHUQPHQWDO�DFWRUV�LQ�IRUPXODWLQJ�DQG�LPSOHPHQWLQJ�SXEOLF�
SROLFLHV�PDNHV�DXWKRULW\�DQG�DFFRXQWDELOLW\�XQFOHDU�DQG�&RQQHOO\�HW�DO���������KDYH�DUJXHG�
WKDW�GLIIXVLRQ�RI�DXWKRULW\�UHTXLUHV�D�UHIRFXVLQJ�IURP�WKH�IRUPDO��H[SOLFLW�H[HUFLVH�RI�SRZHU��WR�
D�EURDGHU�GHILQLWLRQ�RI�SROLF\�PDNLQJ�SURFHVVHV�WR�XQGHUVWDQG�KRZ�OHJLWLPDF\�LV�FRQVWUXFWHG��
7KH\�XQGHUOLQHG�WKDW�WKH�YLWDO�TXHVWLRQ�DIIHFWLQJ�VWDNHKROGHUV¶�SHUFHSWLRQ�RI�OHJLWLPDF\�FDQ�QR�
ORQJHU�FRQIRUP�WR�WKH�FODVVLFDO�IRUPXODWLRQ�RI�µ«³GR�ZH�DFFHSW�WKLV�ERG\�DV�DSSURSULDWH�WR�
PDNH�GHFLVLRQV�WKDW�DIIHFW�XV"´�5DWKHU��LW�EHFRPHV�³GR�ZH�DFFHSW�WKLV�SURFHVV�DV�DQ�
DSSURSULDWH�ZD\�WR�PDNH�SROLF\�±�KHUH��QRZ"´�±�ZLWK�WKH�FRUROODU\�³KRZ�VHULRXVO\�VKRXOG�ZH�
WKHUHIRUH�WUHDW�LWV�RXWFRPHV�DV�D�JXLGH�WR�RXU�DFWLRQV�DQG�GHFLVLRQV´¶��&RQQHOO\�HW�DO���������
������7KLV�XQGHUOLQHV�WKH�LPSRUWDQFH�RI�DSSURDFKLQJ�OHJLWLPDF\�DQG�DFFRXQWDELOLW\�RI�
FROODERUDWLYH�JRYHUQDQFH�DUUDQJHPHQWV�EURDGO\�DQG�QRW�OLPLWLQJ�WKLV�WR�IRUPDO�LQVWLWXWLRQDO�
DUUDQJHPHQWV�RU�OHJDO�IUDPHZRUNV����
�
:H�DSSURDFK�WKH�FRQFHSW�RI�OHJLWLPDF\�WKURXJK�WKH�GLVWLQFWLRQ�EHWZHHQ�LQSXW�DQG�RXWSXW�
OHJLWLPDF\��6FKDUSI���������DORQJ�WKH�WKUHH�GLPHQVLRQV�RI�SDUWLFLSDWLRQ��FRRUGLQDWLRQ�DQG�
DFFRXQWDELOLW\��6FKDUSI¶V��������HPSKDVLV�RQ�LQSXW�DQG�RXWSXW�OHJLWLPDF\�KDYH�EHHQ�
SDUWLFXODUO\�LQIOXHQWLDO�LQ�VWXGLHV�RI�OHJLWLPDF\�DQG�ZKLOH�LQSXW�OHJLWLPDF\�UHVWV�RQ�SURFHGXUDO�
ORJLF�DQG�WKH�SROLF\�SURFHVV¶V�LQFOXVLYHQHVV��IDLUQHVV��DQG�SDUWLFLSDWRU\�TXDOLWLHV��RXWSXW�
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OHJLWLPDF\�IRFXVHV�RQ�WKH�SUREOHPVROYLQJ�FDSDFLW\�RI�WKH�UHVXOW�DQG��WKXV��UHVWV�RQ�
FRQVHTXHQWLDO�ORJLF��.URQVHOO�DQG�%lFNVWUDQG���������)ROORZLQJ�+RJO�HW�DO����������ZH�LGHQWLI\�
WKUHH�GLPHQVLRQV�RI�OHJLWLPDF\��SDUWLFLSDWLRQ��FRRUGLQDWLRQ�DQG�DFFRXQWDELOLW\��8VLQJ�WKHVH�
WKUHH�GLPHQVLRQV��RXU�IUDPHZRUN�HQDEOHV�DQ�DQDO\VLV�RI�KRZ�DQ�XUEDQ�OLYLQJ�ODE�PD\�
FRQWULEXWH�WR�WKH�FRQVWUXFWLRQ�RI�OHJLWLPDF\�LQ�XUEDQ�SODQQLQJ���
�

Dimension of legitimacy Sources of legitimacy 

� Input legitimacy Output legitimacy 
Participation :KR�SDUWLFLSDWHV" 

:KDW�GR�WKH\�GR�SDUWLFLSDWH�
LQ�WR"� 

:KDW�KDSSHQV�ZLWK�LQSXWV"�� 

$FFHVV�±�ZKHQ"� 

�

$ZDUHQHVV��VPDUW�DQG�
VXVWDLQDEOH� 

$FFHSWDQFH��OLYLQJ�LQ�DW�D�
FRQVWUXFWLRQ�VLWH� 

&RPSOLDQFH�ZLWK�SROLFLHV�
�ZLOOLQJQHVV�WR�IROORZ�UHVWULFWLYH�
FOLPDWH�SROLFLHV� 

Coordination/collaboration &RPPXQLFDWLRQ�DFURVV�VHFWRUV�
�SULYDWH��SXEOLF��FLYLO�VRFLHW\� 

&RKHUHQFH� 

0RELOL]H�UHVRXUFHV 

6KDUHG�YLVLRQ�VWUDWHJ\ 

�

Accountability/democratic 
control 

7UDQVSDUHQF\� 

2SHQ�LQIRUPDWLRQ�IORZV� 

$FFHVVLELOLW\�WR�LQIRUPDWLRQ� 

,PSURYHG�ORFDO�GHPRFUDF\� 

,PSURYHG�WUXVW�EHWZHHQ�GLIIHUHQW�
DFWRUV�±�UHFLSURFLW\ 

,PSURYHG�WUXVW�WR�WKH�JRYHUQDQFH�
V\VWHP� 

Table 1:�'LIIHUHQW�VRXUFHV�DQG�GLPHQVLRQV�RI�OHJLWLPDF\�
�
��� Context and case description �
%RG¡�LV�D�FLW\�LQ�1RUWKHUQ�1RUZD\��ORFDWHG�RQ�D�SHQLQVXOD�IDFLQJ�WKH�1RUZHJLDQ�6HD��7KH�
FLW\�ZDV�IRXQGHG�LQ������DQG�UHDFKHG�D�SRSXODWLRQ�RI�URXJKO\������SHRSOH�KXQGUHG�\HDUV�
ODWHU��-DNKHOOQ�������������,Q������WKH�SRSXODWLRQ�ZDV�DERXW���������DQG�LW�LV�E\�WKLV�WKH�
VHFRQG�ODUJHVW�FLW\�LQ�WKH�QRUWKHUQ�SDUW�RI�WKH�FRXQWU\��DIWHU�7URPV¡���$V�WKH�FDSLWDO�RI�
1RUGODQG�&RXQW\��%RG¡�KDV�IHZ�FRPSHWLWRUV�DV�WKH�PDLQ�XUEDQ�KXE�LQ�WKH�UHJLRQ��DQG�ZKLOH�
WKH�UXUDO�DUHDV�RI�WKH�FRXQW\�IRU�WKH�PRVW�SDUWV�KDYH�EHHQ�VHHLQJ�D�GHFUHDVH�LQ�SRSXODWLRQ�LQ�
WKH�ODVW�\HDUV��%RG¡�LV�VHHLQJ�DQ�LQFUHDVH��7KH�SRSXODWLRQ�LV�H[SHFWHG�WR�UHDFK�DURXQG�
�������E\�������DFFRUGLQJ�WR�RIILFLDO�HVWLPDWHV�L��

$�NH\�GULYHU�IRU�WKH�JURZWK�RI�%RG¡�LQ�WKH�FRPLQJ�\HDUV��LV�H[SHFWHG�WR�EH�UHODWHG�WR�WKH�
EXLOGLQJ�RI�D�QHZ�DLUSRUW��,Q������WKH�1RUZHJLDQ�SDUOLDPHQW�GHFLGHG�WR�PRYH�WKH�PLOLWDU\�
DLUSRUW�IURP�%RG¡�WR�DQRWKHU�UHJLRQ�IXUWKHU�VRXWK��,Q�FRQQHFWLRQ�ZLWK�WKLV��WKH�FLYLO�DLUSRUW��
ZKLFK�LV�ORFDWHG�ULJKW�QH[W�WR�WKH�FLW\�FHQWUH��ZLOO�EH�PRYHG�����PHWHUV�WR�WKH�VRXWKHDVW��7KLV�
ZLOO�VXEVHTXHQWO\�IUHH�DUHDV�URXJKO\�HTXDO�WR�WRGD\¶V�FLW\�FHQWUH�IRU�IXWXUH�GHYHORSPHQW��7KH�
PXQLFLSDOLW\�ZDQWV�WR�XVH�WKH�IUHHG�DUHD�WR�EXLOG�D�³1HZ�&LW\´LL��7KH�DUHD�ZKHUH�WKH�FLW\�ZDQWV�
WR�H[SDQG�LV�LQGLFDWHG�LQ�WKH�PDS�LQ�ILJXUH����
�

1394



)DPLO\�1DPH��)LUVW�1DPH� Short title ��WK�,62&$53�&RQJUHVV�������

�
�

Figure 1 $UHD�IRU�%RG¡¶V ³1HZ�&LW\´�

�
Source: Planprogram områdeplan for ny sivil lufthavn i Bodø, Bodø kommune 2017 

�

$FFRUGLQJ�WR�WKH�PXQLFLSDOLW\��WKH�³1HZ�&LW\´�ZLOO�EH�³WKH�VPDUWHVW�FLW\�LQ�WKH�ZRUOG´LLL��,PSOLFLW�
LQ�WKLV�YLVLRQ��LV�WKDW�WKH�XUEDQ�GHYHORSPHQW�SURFHVVHV�LQ�%RG¡�ZLOO�EH�ERWK�VXVWDLQDEOH�DQG�
FOLPDWH�IULHQGO\��$V�SDUW�RI�WKLV�³VPDUW�YLVLRQ´�WKH�PXQLFLSDOLW\�KDV�VHW�XS�DQ�8UEDQ�/LYLQJ�/DE�
FDOOHG�%RG¡�%\/DE��$V�DOUHDG\�QRWHG��WKH�DLP�RI�WKH�/DE�LV�WR�ORRN�³DW�WKH�ZKROH�VRFLHWDO�
SHUVSHFWLYH�LQ�FLW\�GHYHORSPHQW´��DQG�E\�WKLV�³WR�FRQQHFW�SXEOLF�KHDOWK��HGXFDWLRQ��ZHOIDUH��
HQYLURQPHQW��FXOWXUH��JRYHUQDQFH��EXVLQHVV�GHYHORSPHQW�DQG�WHFKQRORJ\�GHYHORSPHQW�
WRJHWKHU´��DFFRUGLQJ�WR�WKH�FLW\�PXQLFLSDOLW\¶V�ZHE�SDJH��7KH�/DE�LWVHOI�LV�ERWK�D�SK\VLFDO�
SODFH�ORFDWHG�LQ�WKH�PDLQ�OLEUDU\�DQG�D�YLUWXDO�SODFH�DYDLODEOH�RQOLQH��
��� Methods�
,Q�WKLV�VWXG\��ZH�XVH�D�VLQJOH�FDVH�VWXG\�DSSURDFK�DV�GHVFULEHG�E\�<LQ���������7KLV�KDV�
DOORZHG�IRU�DQ�LQ�GHSWK�H[SORUDWLRQ�RI�WKH�H[SHULHQFHV�IURP�WKH�LQLWLDO�SKDVH�RI�HVWDEOLVKLQJ�
WKH�8UEDQ�/LYLQJ�/DE�LQ�WKH�SXEOLF�OLEUDU\�LQ�%RG¡��:H�FRPELQH�TXDOLWDWLYH�LQWHUYLHZV��ZLWK�
GRFXPHQW�VWXGLHV�DQG�SDUWLFLSDWRU\�REVHUYDWLRQV�IURP�DFWLYLWLHV�LQ�WKH�8UEDQ�/LYLQJ�/DE�
GXULQJ�WKH�ILUVW�IHZ�PRQWKV�DIWHU�LW�RSHQHG�LQ�WKH�EHJLQQLQJ�RI�$SULO��������
,QLWLDOO\��ZH�SODQQHG�WR�XVH�SDUWLFLSDWRU\�REVHUYDWLRQV�IURP�WKH�8UEDQ�/LYLQJ�/DE�DW�WKH�OLEUDU\�
DV�WKH�PDLQ�HPSLULFDO�VRXUFH�LQ�WKLV�VWXG\��:H�WKRXJK�WKDW�WKLV�ZRXOG�JLYH�XV�DQ�RSSRUWXQLW\�
WR�REVHUYH�WKH�LQWHUDFWLRQV�EHWZHHQ�PXQLFLSDO�RIILFLDOV��GHYHORSHUV��VWDNHKROGHUV�DQG�FLWL]HQV�
FRPLQJ�WR�WKH�/DE��)XUWKHU��ZH�KRSHG�WKDW�WKDW�WKHVH�PHHWLQJV�FRXOG�SURYLGH�D�VWDUWLQJ�SRLQW�
IRU�LQIRUPDO�FRQYHUVDWLRQV�ZLWK�GLIIHUHQW�DFWRUV�LQWHUHVWHG�LQ�RU�LQYROYHG�LQ�WKH�GHYHORSPHQW�RI�
WKH�FLW\��+RZHYHU��ZH�H[SHULHQFHG�TXLFNO\�E\�EHLQJ�SUHVHQW�GXULQJ�WKH�RSHQLQJ�KRXUV�RI�WKH�
/DE��7XHVGD\�WR�7KXUVGD\�IURP�������WR��������LQ�WKH�OLEUDU\��WKDW�WKHUH�ZHUH�IHZ�PHHWLQJV�
RU�HQFRXQWHUV�EHWZHHQ�PXQLFLSDOLW\�UHSUHVHQWDWLYHV�DQG�WKH�SXEOLF��,Q�WRWDO��ZH�ZHUH�SUHVHQW�
HLJKW�GD\V��IURP�RQH�KRXU�WR�IXOO�GD\V���LQFOXGLQJ�WKH�RIILFLDO�RSHQLQJ�RI�WKH�/DE�RQ�$SULO��WK��
6RPH�GD\V��WKHUH�ZRXOG�EH�QR�RQH�IURP�WKH�PXQLFLSDOLW\��ZKLOH�RWKHU�GD\V�WKHUH�ZRXOG�EH�QR�
LQWHUDFWLRQV��2UJDQL]HG�HYHQWV�E\�WKH�PXQLFLSDOLW\�LQ�WKH�/DE�JDYH�XV��KRZHYHU��DQ�
RSSRUWXQLW\�WR�FRQGXFW�SDUWLFLSDWRU\�REVHUYDWLRQV��7KLV�LQFOXGHG�D�WKHPDWLFDO�PHHWLQJ�RQ�
XQLYHUVDO�GHVLJQ�DQG�SXEOLF�DFFHVVLELOLW\��0D\���WK���:H�GHYHORSHG�D�UHVHDUFK�GLDU\�IURP�
EHLQJ�SUHVHQW�DW�WKH�8//��LQFOXGLQJ�QRWHV�IURP�RXU�REVHUYDWLRQV�RI�WKH�SK\VLFDO�HQYLURQPHQW��
LQWHUDFWLRQV�LQ�WKH�8//��SUHVHQWDWLRQV�DQG�GLVFXVVLRQV�ZLWK�SHRSOH���
:H�FRQGXFWHG�VL[�VHPL�VWUXFWXUHG�LQWHUYLHZV�ZLWK�DFWRUV�LQYROYHG�LQ�WKH�8UEDQ�/LYLQJ�/DE�LQ�
%RG¡��LQFOXGLQJ�SXEOLF�RIILFLDOV�IURP�%RG¡�PXQLFLSDOLW\��ERWK�DW�WKH�DGPLQLVWUDWLYH�DQG�WKH�
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SROLWLFDO�OHYHO��:H�DOVR�WDONHG�WR�SHRSOH�SUHVHQW�DW�WKH�/DE�RU�DW�WKH�SXEOLF�OLEUDU\��:H�
GHYHORSHG�DQ�RSHQ�LQWHUYLHZ�JXLGH��ZLWK�TXHVWLRQV�IRFXVLQJ�RQ�WKH�EDFNJURXQG�DQG�SXUSRVH�
RI�WKH�8UEDQ�/LYLQJ�/DE��DV�ZHOO�DV�H[SHULHQFHV�VR�IDU��7KLV�DOORZHG�XV�WR�H[SORUH�GLIIHUHQW�
SHUFHSWLRQV�RI�KRZ�WKH�8UEDQ�/LYLQJ�/DE�HQDEOHG�SDUWLFLSDWLRQ�DQG�RU�FRQWULEXWHG�WR�
OHJLWLPDF\�LQ�XUEDQ�SODQQLQJ��7KH�LQWHUYLHZV�ZHUH�DQDO\VHG�ZLWK�D�IRFXV�RQ�WKH�H[SHULHQFHV�
IURP�WKH�HVWDEOLVKLQJ�SKDVH�DQG�H[SHFWDWLRQV�IRU�WKH�IXWXUH��
,Q�WKH�GRFXPHQW�VWXG\�ZH�KDYH�LQFOXGHG�ERWK�RIILFLDO�DFFRXQWV�IURP�%RG¡�PXQLFLSDOLW\�DERXW�
WKH�/DE��SUHVHQWDWLRQ�RI�WKH�/DE�RQ�VRFLDO�PHGLD�DQG�LQ�WUDGLWLRQDO�PHGLD�FRYHUDJH��,Q�WRWDO��
WKH�GRFXPHQW�VWXG\�KDV�LQYROYHG�WZHQW\�VRPH�GRFXPHQWV��7KH�ZULWWHQ�PDWHULDO�KDV�SURYLGHG�
XV�ZLWK�DQ�LQVLJKW�LQ�WR�KRZ�WKH�PXQLFLSDOLW\�MXVWLILHV�SUHVHQWV�WKH�/DE�LQ�RIILFLDO�GRFXPHQWV�
DQG�KRZ�WKH�/DE�LV�FRPPXQLFDWHG�WR�WKH�SXEOLF�FLWL]HQV�RI�%RG¡�WKURXJK�VRFLDO�PHGLD��
SULPDULO\�)DFHERRN��7KH�PHGLD�UHYLHZ�KDV�FRQWULEXWHG�WR�XQGHUVWDQG�WKH�SXEOLF�GHEDWHV�
VXUURXQGLQJ�WKH�/DE�DQG�KRZ�XUEDQ�GHYHORSPHQW�XUEDQ�SODQQLQJ�LV�SXW�PRUH�ZLGHO\�RQ�WKH�
SXEOLF�SROLWLFDO�DJHQGD�������
�
5. Findings: 
6HWWLQJ�XS�WKH�/DE�
,Q�GLIIHUHQW�VWUDWHJLHV�DQG�SODQV��%RG¡�PXQLFLSDOLW\�KDV�RYHU�WKH�\HDUV�VWDWHG�LWV�LQWHQWLRQ�RI�
EHLQJ�DQ�RSHQ�DQG�LQFOXVLYH�PXQLFLSDOLW\��7KH�LQWHQWLRQ�LV�QRW�WKH�OHDVW�FOHDU�LQ�WKH�PXQLFLSDO�
PDVWHU�SODQ��ZKLFK�SRLQWV�RXW�PDLQ�FKDOOHQJHV�DQG�IRFDO�SRLQWV�RI�SODQQLQJ�SROLF\�IRU�WKH�
\HDUV�WR�FRPH��,Q�WKH�UHFHQWO\�UHYLVHG�VRFLDO�HOHPHQW�SDUW�RI�WKH�PXQLFLSDO
V�PDVWHU�SODQ�
�VSULQJ��������FR�FUHDWLRQ�LV�LGHQWLILHG�DV�WKH�QXPEHU�RQH�SULRULW\�IRU�WKH�PXQLFLSDOLW\��&R�
FUHDWLRQ�LV�LQ�WKH�SODQ�URXJKO\�GHILQHG�DV�D�SURFHVV�WKDW�ZLOO�³IDFLOLWDWH�QHZ�FUHDWLYH�VROXWLRQV��
LQFUHDVHG�ZHOO�EHLQJ��UHDO�LQYROYHPHQW�DQG�PHDQLQJ�IRU�WKH�FLWL]HQV´��%RG¡�NRPPXQH��
����E��RXU�WUDQVODWLRQ���,Q�WKH�SODQ�WKH�PXQLFLSDOLW\�VWDWHV�WKDW�³PXQLFLSDOLWLHV�WKDW�FR�FUHDWH�
ZLWK�LWV�FLWL]HQV�DUH�EHWWHU�HTXLSSHG�WR�KDQGOH�FRPSOH[�VRFLHWDO�FKDOOHQJHV�´�7KH�VROXWLRQV�
RQH�FKRVHV�³QHHG�OHJLWLPDF\��DQG�DFWLYH�SDUWLFLSDWLRQ�LV�D�SUHUHTXLVLWH�IRU�WKLV´��%RG¡�
NRPPXQH������E��RXU�WUDQVODWLRQ���2QH�ZD\�RI�DFKLHYLQJ�WKLV�LV�WR�GHYHORS�³QHZ�PHWKRGV�IRU�
FLWL]HQ�HQJDJHPHQW�DQG�XVHU�LQYROYHPHQW´��LELG���
7KH�XUEDQ�OLYLQJ�ODE�LV�HPSKDVLVHG�DV�RQH�PHWKRG�IRU�DFKLHYLQJ�FR�FUHDWLRQ�LQ�SODQQLQJ�
GRFXPHQWV�DQG�LQWHUYLHZV��7KH�LGHD�RI�WKH�VHWWLQJ�XS�DQ�XUEDQ�OLYLQJ�ODE�FDPH�IURP�7KH�
*UHHQ�3DUW\��*XWWRUPVHQ���������,Q�WKH�SROLWLFDO�QHJRWLDWLRQV�DIWHU�WKH�ORFDO�HOHFWLRQ�LQ������
WKH�XUEDQ�OLYLQJ�ODE�HQGHG�XS�LQ�WKH�IRUPDO�DJUHHPHQW�EHWZHHQ�WKH�JRYHUQLQJ�FRDOLWLRQ��DV�
³DQ�HDVLO\�DFFHVVLEOH�EUDQFK�RI�WKH�SODQQLQJ�RIILFH�ZKHUH�FLWL]HQV�PD\�IDPLOLDULVH�WKHPVHOYHV�
ZLWK�DQG�JLYH�LQSXW�WR�WKH�PXQLFLSDOLW\¶V�SODQQLQJ�SURFHVVHV´��%RG¡�NRPPXQH���������
7KH�FLW\�FRXQFLO�DGRSWHG�WKH�PDQGDWH�IRU�WKH�/DE�LQ�)HEUXDU\�������2QH�RI�WKH�UHDVRQV�IRU�
HVWDEOLVKLQJ�DQ�XUEDQ�OLYLQJ�ODE�ZDV�WR�LQYROYH�FLWL]HQV�LQ�WKH�PDQ\�GHYHORSPHQW�SURMHFWV�LQ�
WKH�FLW\��7KH�SURMHFW�PDQGDWH�VWUHVVHG�WKH�QHHG�WR�FUHDWH�DUHQDV�IRU�SDUWLFLSDWLRQ�WKDW�ZRXOG�
SURPRWH�FUHDWLYLW\��HQJDJHPHQW�DQG�D�VHQVH�RI�FRPPXQLW\��3DUWLFLSDWLRQ�ZRXOG�DOVR�HDVH�WKH�
LPSOHPHQWDWLRQ�RI�SROLFLHV��%RG¡�NRPPXQH������D���7KH�SURMHFW�PDQGDWH�EXLOW�RQ�RWKHU�
VWUDWHJLHV�LQ�WKH�PXQLFLSDOLW\�KLJKOLJKWLQJ�WKH�LPSRUWDQFH�RI�LQYROYHPHQW�DQG�FR�FUHDWLRQ�
EHWZHHQ�WKH�ORFDO�JRYHUQPHQW�DQG�WKH�FLWL]HQV��7KH�/DE�ZDV�SUHVHQWHG�DV�D�SODFH�WR�³WHVW�
FR�FUHDWLRQ�DQG�SDUWLFLSDWLRQ�LQ�D�UHDO�HQYLURQPHQW´��$FFRUGLQJ�WR�WKH�SROLWLFDO�GRFXPHQW�WKH�
%RG¡�%\/DE�FRQFHSW�ZRXOG�EH�WKH�ILUVW�RI�LWV�NLQG�DPRQJVW�PXQLFLSDOLWLHV�LQ�1RUZD\��DQG�WKH�
/DE�ZRXOG�EH�³EUHDNLQJ�JURXQG�LQ�LWV�HIIRUW�WR�EHFRPH�D�PRUH�RSHQ�DQG�LQFOXVLYH�PXQLFLSDOLW\�
WKDW�WDNHV�GHPRFUDF\�DQG�WKH�UROH�RI�WKH�FLWL]HQV�VHULRXVO\´��%RG¡�NRPPXQH������D��RXU�
WUDQVODWLRQ���7KH�PXQLFLSDOLW\�KDG�DOVR�D�IHZ�\HDUV�HDUOLHU�WULHG�WR�VWUHQJWKHQ�WKH�ORFDO�
GHPRFUDF\�E\�PDSSLQJ�WKH�VWDWXV�RI�GHPRFUDF\�LQ�WKH�PXQLFLSDOLW\�DQG�VXJJHVW�PHDVXUHV�WR�
VWUHQJWKHQ�SDUWLFLSDWLRQ�IURP�WKH�FLWL]HQV��LQ�D�VR�FDOOHG��GHPRFUDF\�SURMHFW���%RG¡�
NRPPXQH�����������
3ULRU�WR�WKH�RSHQLQJ�RI�%RG¡�%\/DE��WKH�/DE�ZDV�IUHTXHQWO\�PHQWLRQHG�LQ�ORFDO�PHGLD��,Q�
1RYHPEHU������WKH�PDMRU�ORFDO�QHZVSDSHU�Avisa Nordland��$1��SXEOLVKHG�DQ�LQWHUYLHZ�ZLWK�
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WKH�RUJDQLVHUV��/DQGVWDG��������,Q�'HFHPEHU�$1�SXEOLVKHG�DQ�LQWHUYLHZ�ZLWK�WKH�SURMHFW�
OHDGHU�RI�WKH�/DE�DQG�WKH�KHDG�RI�7KH�*UHHQ�3DUW\�LQ�%RG¡��ZKR�ZDV�DOVR�WKH�OHDGHU�RI�WKH�
SODQQLQJ�FRPPLWWHH�LQ�WKH�PXQLFLSDOLW\��+HUH�WKH�%\/DE�ZDV�SUHVHQWHG�WR�WKH�UHDGHUV�DV�RQH�
RI�D�NLQG�XQGHU�WKH�KHDGLQJ�³7KH\�ZDQW�WR�PDNH�\RX�DQG�PH�FLW\�SODQQHUV��±�7KLV�KDV�QHYHU�
TXLWH�EHHQ�GRQH�EHIRUH´��*XOOLNVHQ���������
$�PRQWK�SULRU�WR�WKH�RSHQLQJ�RI�WKH�/DE�WKH�PXQLFLSDOLW\�DQG�D�UHVHDUFK�LQVWLWXWH�ZKR�KDG�
LQVLJKW�RQ�WKH�ZRUNLQJV�RI�RWKHU�XUEDQ�OLYLQJ�ODEV�DURXQG�(XURSH��SUHVHQWHG�WKH�FRQFHSW�RI�
XUEDQ�OLYLQJ�ODEV�JHQHUDOO\�DQG�WKH�%RG¡�%\/DE�WR�VSHFLDOO\�LQYLWHG�SDUWLFLSDQWV�LQ�D�
ZRUNVKRS��7KH�SDUWLFLSDQW�OLVW�LQFOXGHG�FLYLO�VHUYDQWV�IURP�WKH�PXQLFLSDOLW\�DQG�WKH�FRXQW\�
PXQLFLSDOLW\��GHYHORSHUV��RWKHU�VWDNHKROGHUV�DQG�UHVHDUFKHUV��,Q�WKH�ZRUNVKRS�WKH�OLYLQJ�ODE�
ZDV�WLJKWO\�OLQNHG�WR�WKH�FRQFHSW�RI�co-creation. 7KLV�ZDV�DJDLQ�FRQWUDVWHG�ZLWK�WKDW�RI�
participation, ZKLFK�ZDV�GHILQHG�DV�WKH�IRUPDO�DQG�OHJDO�ULJKW�FLWL]HQV�KDYH�WR�EH�KHDUG�LQ�
FRQVXOWDWLRQ�SURFHVVHV��DQG�ZKLFK�DSSOLHV�WR�DOO�FLWL]HQV��,Q�WKH�SLFWXUH�SUHVHQWHG��WKH�XUEDQ�
OLYLQJ�ODE��WR�EH�VXFFHVVIXO��VKRXOG�ILUVW�DQG�IRUHPRVW�EH�DQ�DUHQD�IRU�FR�FUHDWLRQ�DQG�
VWDNHKROGHU�LQYROYHPHQW��
$FFRUGLQJ�WR�WKH�SURMHFW�GHVFULSWLRQ��WKH�/DE�ZRXOG�ILUVW�JR�WKURXJK�D�WULDO�SHULRG��7KH�
PXQLFLSDOLW\�ZRXOG�WKHQ�XVH�WKH�H[SHULHQFHV�IURP�WKH�WHVW�SHULRG�ZKHQ�SODQQLQJ�D�SHUPDQHQW�
/DE�LQ�WKH�QHZ�&LW\�+DOO��ZKLFK�ZDV�XQGHU�FRQVWUXFWLRQ�LQ�������%RG¡�NRPPXQH������D���
$OWKRXJK�D�SLORW��WKH�RSHQLQJ�GD\�RQ���$SULO������KDG�DOO�WKH�VSHFWDFOH�RI�DQ�RIILFLDO�RSHQLQJ��
ZLWK�WKH�PDMRU�FXWWLQJ�WKH�ULEERQ��DQQRXQFLQJ�WKH�/DE�RSHQHG��6HYHUDO�KXQGUHG�SHRSOH�
WXUQHG�RXW�IRU�WKH�RSHQLQJ��7KH�/DE�ZDV�SDUW�RI�WKH�³6PDUW�&LW\´�SURMHFW�LQ�WKH�PXQLFLSDOLW\��
DQG�WKH�RSHQLQJ�ZDV�DQQRXQFHG�RQ�WKH�)DFHERRN�SDJH�ZLWK�WKH�IROORZLQJ�WHDVHU��³2Q�WKH�
RSHQLQJ�RI�%\/DE�WRPRUURZ�DW����DP�\RX�ZLOO�KHDU�IURP�DPRQJVW�RWKHUV�VRPH�RI�WKH�ZRUOG¶V�
IRUHPRVW�H[SHUWV�LQ�VPDUW�FLWLHV��WHFKQRORJ\��GLJLWDOLVDWLRQ�DQG�LQQRYDWLRQ�´LY��
Picture 2 Model of the city centre in Bodø ByLab 

�

�
�
)ROORZLQJ�XS�
7KH�%RG¡�%\/DE�ZDV�LQ�WKH�WULDO�SHULRG�ORFDWHG�LQ�WKH�FLW\¶V�PDLQ�SXEOLF�OLEUDU\��7KH�/DE�ZDV�
ORFDWHG�RQ�WKH�OLEUDU\¶V�JURXQG�IORRU��7KH�ZDV�QR�FOHDU�GLVWLQFWLRQ�EHWZHHQ�WKH�/DE�DQG�WKH�
UHVW�RI�WKH�OLEUDU\��7DEOHV�RIWHQ�RFFXSLHG�E\�VWXGHQWV�DQG�HOGHUO\�SHRSOH�LQ�WKH�OLEUDU\��
RYHUODSSHG�ZLWK�WKH�/DE��2QH�RI�WKH�PDUNHUV�RI�WKH�/DE�ZDV�D�SK\VLFDO�PRGHO�D�IHZ�PHWHUV�
ZLGH�YLVXDOLVLQJ�WKH�FLW\�FHQWUH��7KHUH�ZHUH�DOVR�SRVWHUV�ZLWK�WKH�%\/DE�ORJR�RQ�WKHP���
,W�ZDV�FOHDU�IURP�WKH�EHJLQQLQJ�WKDW�WKH�/DE�ZDV�D�ZRUN�RI�SURJUHVV��DQG�VHYHUDO�LWHPV�ZHUH�
DGGHG�WR�WKH�/DE�GXULQJ�WKH�ILUVW�FRXSOH�RI�PRQWKV��LQFOXGLQJ�LQIRUPDWLRQ�SRVWHUV��D�SURMHFWRU�
DQG�FRXFKHV��0HDVXUHV�WR�PRUH�FOHDUO\�FRQWUDVW�WKH�/DE�IURP�WKH�UHVW�RI�WKH�OLEUDU\��OLNH�
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FDUSHWV�DQG�SODQWV��KDG�SURYHG�GLIILFXOW�WR�SXW�LQ�SODFH�EHFDXVH�LW�EURNH�ZLWK�WKH�LQWHULRU�
GHVLJQ�RI�WKH�OLEUDU\��DFFRUGLQJ�WR�DQ�LQIRUPDQW��7KH�LQVWDOODWLRQ�RI�D�PDLO�ER[�ZKHUH�SHRSOH�
FRXOG�LQVHUW�WKHLU�LGHDV�DERXW�XUEDQ�SODQQLQJ�DQG�RWKHU�LVVXHV��ZDV�XQGHU�QHJRWLDWLRQ�
EHWZHHQ�WKH�RUJDQLVHUV�DQG�WKH�OLEUDU\�ZKHQ�ZH�FRQGXFWHG�WKH�ILHOGZRUN��%XUHDXFUDWLF�
VORZQHVV�ZDV�H[SODLQHG�DV�EHLQJ�RQH�RI�WKH�FKDOOHQJHV�RI�PDNLQJ�DQ�8UEDQ�/LYLQJ�/DE�
ZLWKLQ�WKH�IUDPHZRUN�RI�D�ORFDO�DGPLQLVWUDWLRQ��
7KH�RSHQLQJ�KRXUV�RI�WKH�/DE�ZHUH�DQQRXQFHG�WR�EH�7XHVGD\V�WR�7KXUVGD\V�IURP���DP�WR���
SP��7KH�IDFW�WKDW�PRVW�HYHQWV�KDSSHQHG�GXULQJ�GD\WLPH�RQ�ZRUNGD\V��PLJKW�KDYH�SXW�OLPLWV�
RQ�ZKR�FRXOG�DWWHQG��DV�WKLV�ZRXOG�UHTXLUH�SHRSOH�WR�WDNH�WLPH�RII�IURP�ZRUN�WR�SUHVHQW�
WKHPVHOYHV�DW�WKH�/DE�DW�WKH�SXEOLF�OLEUDU\��7KH�RSHQLQJ�KRXUV�DOVR�VHHPHG�WR�EH�D�OLWWOH�RII�
WDUJHW�LI�WKH�JRDO�LV�WR�UHDFK�WKRVH�ZKR�XVXDOO\�GRHVQ¶W�VSHDN�WKHLU�YRLFH��$V�VHYHUDO�
LQIRUPDQWV�IURP�WKH�PXQLFLSDOLW\�WROG�XV��RQH�RI�WKH�JURXSV�WKDW�LV�KDUGHVW�WR�UHDFK�LQ�RUGLQDU\�
SODQQLQJ�SURFHVVHV��DUH�IDPLOLHV�ZLWK�VPDOO�FKLOGUHQ��$V�RQH�LQIRUPDQW�IURP�WKH�PXQLFLSDOLW\�
SXW�LW��³$W�SXEOLF�PHHWLQJV�WKHUH�LV�D�ORW�RI�JUH\�KDLU��7KH�FDWHJRU\�ZH�ZDQW�WR�UHDFK�WKH�PRVW�
DUH�IDPLOLHV�ZLWK�FKLOGUHQ��7KH\�DUH�D�OLWWOH�ELW�LQYLVLEOH�LQ�WKH�ELJ�SLFWXUH��EXW�YHU\�HQJDJHG�
ZKHQ�LW�FRPHV�WR�WKHLU�RZQ�QHLJKERXUKRRG�´�,W�ZRXOG�VHHP�GLIILFXOW�WR�DWWUDFW�WKLV�JURXS�JLYHQ�
WKH�RSHQLQJ�KRXUV�RQ�GD\WLPH��$V�D�SURMHFW�UXQ�E\�WKH�PXQLFLSDOLW\��LW�LV�RI�FRXUVH�FKDOOHQJHV�
DVVRFLDWHG�ZLWK�DGMXVWLQJ�WKH�RSHQLQJ�KRXUV��7KLV�ZRXOG�QHFHVVDULO\�GHPDQG�WKDW�FLYLO�
VHUYDQWV�VSHQW�WKHLU�HYHQLQJV�RU�ZHHNHQGV�ZRUNLQJ��D�PHDVXUH�WKDW�LV�OLNHO\�WR�PHHW�VRPH�
REVWDFOHV�LQ�WKH�ZHOO�RUJDQLVHG�ZRUNLQJ�HQYLURQPHQW�RI�1RUZHJLDQ�SXEOLF�VHFWRU��
$V�LPSRUWDQW�DV�WKH�RSHQLQJ�KRXUV�LV�RI�FRXUVH�WKH�FRQWHQW�RI�WKH�/DE�LWVHOI��$V�WKH�%RG¡�
%\/DE�SURMHFW�ZDV�RUJDQLVHG�GLUHFWO\�EHORZ�WKH�0XQLFLSDO�&KLHI�([HFXWLYH��ZLWK�D�JRDO�WR�
LQYROYH�DQG�JLYH�RZQHUVKLS�WR�WKH�/DE�WR�GLIIHUHQW�SDUWV�RI�WKH�PXQLFLSDOLW\��GLIIHUHQW�
GHSDUWPHQWV�RI�WKH�PXQLFLSDOLW\�ZHUH�JLYHQ�UHVSRQVLELOLW\�WR�KRVW�WKHLU�RZQ�WKHPDWLF�GD\V��
2QH�RI�WKH�LGHDV�RI�WKH�/DE�ZDV�WKDW�E\�SXWWLQJ�PXQLFLSDO�RIILFLDOV�WRJHWKHU�LQ�DQ�RSHQ�VHWWLQJ�
±�LQ�WKH�SXEOLF�VSDFH�OLNH�WKH�OLEUDU\�±�WKLV�ZRXOG�VSXU�FUHDWLYLW\�DQG�LQWHUDFWLRQV�EHWZHHQ�
RIILFLDOV�DQG�WKH�SXEOLF��EXW�DOVR�DFURVV�HVWDEOLVKHG�EXUHDXFUDWLF�EDUULHUV��'XULQJ�WKH�ILUVW�IHZ�
PRQWKV�WKH�/DE�ZDV�WKHUHIRUH�KRVWHG�E\�FLYLO�VHUYDQWV�ZLWK�WKHLU�ODSWRSV��ZRUNLQJ�ZLWK�LVVXHV�
FRQFHUQLQJ�SODQQLQJ��EXLOGLQJ��ZHOIDUH��SXEOLF�KHDOWK��FKLOGUHQ�DQG�DGROHVFHQWV�DQG�
GLJLWDOLVDWLRQ��DPRQJVW�RWKHUV���
6RPH�RI�WKHVH�GD\V�FRQVLVWHG�RI�SUHVHQWDWLRQV�RU�GHPRQVWUDWLRQV��RI�ZHOIDUH�WHFKQRORJ\��WKH�
PXQLFLSDOLW\¶V�QHZ�ZHEVLWH��HWF����RWKHUV�ZHUH�PRUH�ORRVHO\�RUJDQLVHG��ZLWK�RQH�RU�PRUH�FLYLO�
VHUYDQWV�PDNLQJ�WKHPVHOYHV�DYDLODEOH�WR�WKH�LQWHUHVWHG�FLWL]HQ��7KH�/DE�ZDV�DOVR�EHLQJ�XVHG�
IRU�GLIIHUHQW�W\SHV�RI�PHHWLQJV��DV�LW�ZDV�FRQYHQLHQWO\�ORFDWHG�LQ�WKH�FLW\�FHQWUH��)RU�LQVWDQFH��
WKH�VWDQGLQJ�FRPPLWWHH�RI�SODQQLQJ��LQGXVWU\�DQG�HQYLURQPHQW�SXW�LWV�PRQWKO\�FRPPLWWHH�
PHHWLQJV�LQ�WKH�/DE�WR�RSHQ�LW�XS�WR�WKH�SXEOLF��7KHUH�ZDV�DOVR�D�&KLOGUHQ¶V�&LW\�/DE�RQ�D�
6DWXUGD\��
�
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Picture 3 Meeting of the standing committee on planning, industry and environment in Bodø ByLab  

�
'XULQJ�WKH�WLPH�ZH�ZHUH�REVHUYLQJ�WKH�/DE��WKH�WXUQRXW�IURP�WKH�SXEOLF�ZDV�ORZ��ZLWK�VRPH�
H[FHSWLRQV��7KLV�LPSUHVVLRQ�ZDV�FRQILUPHG�E\�WKH�/DE�KRVWV�ZH�WDONHG�WR��7KH\�GLGQ¶W�VHHP�
WRR�VXUSULVHG�E\�WKLV��KRZHYHU��7KH\�KDG�VHYHUDO�WKRXJKWV�RQ�KRZ�WR�DWWUDFW�PRUH�SHRSOH��
LQFOXGLQJ�EHWWHU�PDUNHWLQJ�RI�WKH�/DE��H[SDQGLQJ�WKH�RSHQLQJ�KRXUV�DQG�PDNLQJ�LW�FOHDUHU�
ZKR�WKH�FLYLO�VHUYDQWV�DFWXDOO\�ZHUH��VR�WKH\�GLGQ¶W�EOHQG�LQ�ZLWK�WKH�UHVW�RI�WKH�OLEUDU\�YLVLWRUV���
2QH�RI�WKH�PRUH�VXFFHVVIXO�HYHQWV��LQ�WHUPV�RI�LQWHUHVW�IURP�WKH�SXEOLF��ZDV�ZKHQ�WKH�ORFDO�
EXLOGLQJ�DXWKRULWLHV�KRVWHG�WKH�/DE��$FFRUGLQJ�WR�WKH�UHSRUWV��D�WRWDO�RI����EXLOGLQJ�
DSSOLFDWLRQV�ZHUH�GLVFXVVHG�WKDW�GD\��7KLV�VKRZV�DQ�DSSDUHQW�QHHG�IRU�VPDOO�GHYHORSHUV�WR�
PHHW�ZLWK�WKH�DXWKRULWLHV��VRPHWKLQJ�WKDW�WKH�/DE�RIIHUHG�DQ�DUHQD�IRU��,Q�WKLV�FDVH�WKH�
SDUWLFLSDQWV�KDG�WKHLU�RZQ�SULYDWH�LQWHUHVW�LQ�WXUQLQJ�XS��,W�ZDV�PRUH�FKDOOHQJLQJ�WR�JHW�SHRSOH�
LQWHUHVWHG�LQ�UHJXODWLRQ�SODQV�±�ZKLFK�ZDV�WKH�WRSLF�RI�RQH�RI�WKH�GD\V�WKH�ORFDO�SODQQLQJ�
DXWKRULWLHV�KRVWHG�WKH�/DE��$FFRUGLQJ�WR�RQH�LQIRUPDQW��WKRVH�VWDNHKROGHUV�ZKR�KDG�DQ�
LQWHUHVW�LQ�UHJXODWLRQ�SURFHVVHV��KDG�DOUHDG\�JLYHQ�WKHLU�RSLQLRQ�LQ�WKH�FRQVXOWDWLRQ�SURFHVV��
$QRWKHU�GD\�WKH�WRSLF�ZDV�GHYHORSPHQW�RI�WKH�³1HZ�&LW\´�WKDW�ZLOO�GRXEOH�WKH�VL]H�RI�WKH�
FHQWUDO�SDUWV�RI�%RG¡��7KLV�LV�D�ORQJ�WHUP�GHYHORSPHQW�SURMHFW�ZLWK�DW�OHDVW�D�ILIW\�\HDU�
SHUVSHFWLYH��7KLV�DOVR�SURYHG�WR�EH�D�FKDOOHQJLQJ�WRSLF�WR�VHOO�WR�WKH�SXEOLF��ZLWK�IHZ�SHRSOH�
DSSHDULQJ�DW�WKH�/DE��
'HVSLWH�WKDW�WKHUH�FOHDUO\�ZHUH�VRPH�FKDOOHQJHV�LQ�WKH�HVWDEOLVKLQJ�VWDJH��HYHU\RQH�ZH�
VSRNH�WR�LQ�WKH�PXQLFLSDOLW\�ZHUH�HDJHU�WR�NHHS�WKH�ODERUDWRU\�JRLQJ��7KH\�DOO�DJUHHG�WKDW�WKH�
/DE�ZDV�D�XVHIXO�LQLWLDWLYH�WR�JHW�SHRSOH�LQWHUHVWHG�LQ�ORFDO�DIIDLUV��$�FRPPRQ�WKHPH�DPRQJ�
WKH�XUEDQ�SODQQHUV�ZH�VSRNH�WR�ZDV�WKDW�WKH�PXQLFLSDOLW\�QHHGHG�WR�GR�something else WKDQ�
ZKDW�LW�ZDV�DOUHDG\�GRLQJ WR�UHDFK�DQG�LQYROYH�WKH�FLWL]HQV��,W�ZDV�VWUHVVHG�WKDW�D�ORW�RI�
SHRSOH�ZHUH�OLNHO\�WR�KDYH�DQ�LQWHUHVW�LQ�XUEDQ�GHYHORSPHQW��EXW�LW�ZDV�D�FKDOOHQJH�WR�JHW�
WKHP�WR�SDUWLFLSDWH���
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Picture 4 7KH�PXQLFLSDOLW\�OHQGV�LW�HDU�WR�WKH�FLWL]HQV��³<RX�DUH�WKH�H[SHUW��:H�OLVWHQ.´

)URP�RXU�REVHUYDWLRQV�DQG�LQWHUYLHZV��VWUHQJWKHQLQJ�WKH�FRPPXQLFDWLRQ�DERXW�ZKDW�%RG¡�

%\/DE�LV��VHHPHG�WR�EH�D�NH\�LVVXH��$FFRUGLQJ�WR�RQH�LQIRUPDQW��WKH�PDUNHWLQJ�RI�WKH�/DE�
VKRXOG�VWULYH�WR�EH�OHVV�³PXQLFLSDO´�±�PHDQLQJ�LW�VKRXOG�OHVV�UHVHPEOH�ZKDW�XVXDOO\�FRPHV�
IURP�RIILFLDO�FKDQQHOV��7KH�PDLQ�PDUNHWLQJ�DQG�LQIRUPDWLRQ�FKDQQHO�RI�WKH�/DE�ZDV�LWV�RIILFLDO�
)DFHERRN�SDJH��7KH�/DE�DOVR�KDG�LWV�RZQ�ZHEVLWH�±�WKH�³YLUWXDO´�SDUW�RI�WKH�/DE�±�DV�ZHOO�DV�
DQ�DFFRXQW�RQ�,QVWDJUDP��7KHVH�FKDQQHOV�KRZHYHU�ODFNHG�PXFK�LQ�FRQWHQW�DQG�VHHPHG�WR�
JHQHUDWH�OLWWOH�DWWHQWLRQ�LQ�WKH�ILUVW�FRXSOH�RI�PRQWKV��7KH�)DFHERRN�SDJH�FRQWDLQHG�IRU�PRVW�
SDUWV�LQIRUPDWLRQ�DERXW�FRPLQJ�HYHQWV�DW�WKH�/DE�DQG�SLFWXUHV�RI�SULRU�HYHQWV��7KHUH�ZDV�
OLWWOH�UHVSRQVH�RQ�WKH�)DFHERRN�SDJH�IURP�SHRSOH�RXWVLGH�WKH�PXQLFLSDOLW\��LQGLFDWLQJ�WKDW�WKLV�
ILUVW�DQG�IRUHPRVW�IXQFWLRQHG�DV�DQ�LQIRUPDWLRQ�FKDQQHO��/LNH�WKH�)DFHERRN�SDJH��WKH�%RG¡�
%\/DE�ZHEVLWH�DOVR�GHPDQGHG�WKDW�WKH�YLVLWRU�FUHDWHG�DQ�RQOLQH�XVHU�WR�FRPPHQW�RU�³OLNH´�
GLIIHUHQW�SRVWV�RQ�WKH�VLWH��7KHUH�ZHUH�VRPH�LQVWDQFHV�RI�LQSXW�IURP�WKH�SHRSOH�RXWVLGH�WKH�
PXQLFLSDOLW\�RQ�WKH�ZHEVLWH��2QH�RI�WKHVH�ZHOFRPHG�WKH�%RG¡�%\/DE�LQLWLDWLYH�DQG�DVNHG�IRU�
PRUH�LQIRUPDWLRQ�RQ�WKH�ZHEVLWH�DERXW�GLIIHUHQW�GHYHORSPHQW�SURMHFWV��EHIRUH�KH�FRXOG�JLYH�
LQSXW�DQG�SDUWLFLSDWH���
�
6. Discussion:
,Q�WKLV�SDSHU�ZH�DVN�LI�DQ�XUEDQ�OLYLQJ�ODE�LV�D�YLDEOH�PHWKRG�IRU�PDNLQJ�XUEDQ�SODQQLQJ�
SURFHVVHV�PRUH�OHJLWLPDWH��:H�KDYH�SUHVHQWHG�WKH�%RG¡�%\/DE�DV�D�FDVH�RI�DQ�XUEDQ�OLYLQJ�
ODE�LQ�LWV�LQLWLDO�VWDJH��IRFXVLQJ�RQ�KRZ�WKLV�ODE�ZDV�LQLWLDWHG�DQG�MXVWLILHG��KRZ�LW�ZDV�
PDUNHWHG��ZKDW�KDSSHQHG�LQ�WKH�ODE�WKH�ILUVW�IHZ�PRQWKV�DQG�ZKR�SDUWLFLSDWHG��
)LUVW�LW�VKRXOG�EH�QRWHG�WKDW�%RG¡�%\/DE�ZDV�PRUH�WKDQ�D�ODERUDWRU\�IRU�XUEDQ�SODQQLQJ��
$OWKRXJK�WKDW�ZDV�ZKHUH�WKH�LGHD�RI�WKH�/DE�VWDUWHG�±�WKDW�LV�VKRXOG�EH�D�EUDQFK�RI�WKH�ORFDO�
SODQQLQJ�DXWKRULW\¶V�RIILFH��±�LQ�WKH�ILUVW�PRQWKV�LW�ZDV�D�SRWSRXUUL�RI�GLIIHUHQW�PXQLFLSDO�
LQLWLDWLYHV��2QH�ZD\�RI�LQWHUSUHWLQJ�WKLV�LV�WR�VD\�WKDW�XUEDQ�GHYHORSPHQW�ZDV�EURDGO\�GHILQHG�
E\�WKH�PXQLFLSDOLW\��$V�RQH�RI�RXU�LQIRUPDQWV�WROG�XV��XUEDQ�GHYHORSPHQW�LV�DERXW�PXFK�PRUH�
WKDQ�PDNLQJ�UHJXODWLRQ�SODQV��7KLV�ZD\�RI�WKLQNLQJ�ZDV�FOHDU�ZLWK�WKH�LQFOXVLRQ�RI�IRU�LQVWDQFH�
WKH�KHDOWK�DQG�ZHOIDUH�VHFWRUV��DQG�WKLV�PD\�EH�DQ�HIIRUW�IURP�WKH�PXQLFLSDOLW\�WR�FUHDWH�
DZDUHQHVV�ERWK�LQVLGH�LWV�RZQ�RUJDQLVDWLRQ�DQG�DPRQJ�WKH�FLWL]HQV�WKDW�XUEDQ�GHYHORSPHQW�
FRQFHUQV�PDQ\�PRUH�WKDQ�WKRVH�ZKR�DUH�XVXDOO\�LQYROYHG�LQ�FRQVXOWDWLRQ�SURFHVVHV�DQG�VR�

1400



)DPLO\�1DPH��)LUVW�1DPH� Short title ��WK�,62&$53�&RQJUHVV�������

�
�

RQ��2QH�PRUH�SUDJPDWLF�ZD\�WR�ORRN�DW�WKLV��LV�WKDW�WR�ILOO�WKUHH�GD\V�D�ZHHN�ZLWK�FRQWHQW��D�
EURDG�XQGHUVWDQGLQJ�RI�XUEDQ�GHYHORSPHQW�ZDV�QHFHVVDU\���
7KH�/DE�ZDV�PDUNHWHG�DV�DQ�DUHQD�IRU�WHVWLQJ�JURXQG�EUHDNLQJ�QHZ�PHWKRGV�IRU�FLWL]HQ�
SDUWLFLSDWLRQ�LQ�XUEDQ�GHYHORSPHQW��,Q�RQH�ZD\��WKLV�PDUNHWLQJ�VWUDWHJ\�LV�XQGHUVWDQGDEOH��
JLYHQ�WKH�QHHG�WR�³EUHDN�WKURXJK�WKH�QRLVH´�LQ�WKH�LQIRUPDWLRQ�DJH��DQG�WR�JHW�WKH�QHFHVVDU\�
DWWHQWLRQ�EHIRUH�RSHQLQJ��,W�VHHPHG�WR�KDYH�ZRUNHG�DV�D�OHDG�XS�WR�WKH�RSHQLQJ�GD\��ZKHQ�
KXQGUHGV�RI�JXHVWV�DSSHDUHG��7KH�FRQWUDVW�WR�ZKDW�WRRN�SODFH�LQ�WKH�/DE�DIWHU�RSHQLQJ�GD\��
LV�RQ�WKH�RWKHU�KDQG�VWULNLQJ��,W�ZDV�GLIILFXOW�WR�VHH�WKH�JURXQG�EUHDNLQJ�HOHPHQWV�DQG�WXUQRXW�
IURP�WKH�SXEOLF�ZDV�GLVDSSRLQWLQJO\�ORZ��7KLV�LV�RQH�RI�WKH�ULVNV�RI�PDNLQJ�KLJK�SURPLVHV��
)URP�WKH�YLHZSRLQW�RI�XUEDQ�SODQQLQJ��UDWKHU�WKDQ�EHLQJ�DQ�DOWHUQDWLYH�WR�WUDGLWLRQDO�SODQQLQJ�
SURFHVVHV�RU�RIIHULQJ�VRPHWKLQJ�FRPSOHWHO\�QHZ��WKH�/DE�FDQ�EH�VHHQ�D�VXSSOHPHQW��7KH�
WKRXJKW�ZDV�WKDW�E\�EHLQJ�SUHVHQW�DW�WKH�/DE��FLYLO�VHUYDQWV�IURP�WKH�SODQQLQJ�DXWKRULWLHV�
ZRXOG�HQJDJH�LQ�FRQYHUVDWLRQV�DQG�UHFHLYH�LQSXW�IURP�WKH�FLWL]HQV�LQ�PDWWHUV�FRQFHUQLQJ�
XUEDQ�GHYHORSPHQW�±�WRJHWKHU�WKH\�ZRXOG�³FR�FUHDWH´�WKH�QHZ�FLW\��)RU�WKLV�WR�ZRUN��VRPH�
DGMXVWPHQWV�VHHP�QHFHVVDU\��7KH�SODQQHUV�LQ�WKH�PXQLFLSDOLW\�NQHZ�D�JUHDW�GHDO�DERXW�ZKDW�
WKH�FKDOOHQJHV�ZHUH��DQG�WKLV�NQRZOHGJH�FRXOG�EH�XVHG�LQ�WKH�GHVLJQ�RI�WKH�/DE��)RU�
LQVWDQFH��LI�RQH�RI�WKH�FKDOOHQJHV�LQ�XUEDQ�SODQQLQJ�SURFHVVHV�LV�FRQQHFWLQJ�WR�IDPLOLHV��WKH�
/DE�FRXOG�EH�XVHG�WR�WDUJHW�WKLV�FKDOOHQJH�PRUH�SUHFLVHO\��7KLV�UHTXLUHV�D�FORVH�FROODERUDWLRQ�
EHWZHHQ�WKH�RUJDQLVHUV�DQG�WKH�SODQQLQJ�SURIHVVLRQDOV��
/RRNLQJ�EH\RQG�WKH�³JURXQG�EUHDNLQJ´�UKHWRULF�DQG�WKH�VWDUW�XS�SUREOHPV��%RG¡�%\/DE�PD\�
EH�D�ZD\�WR�RSHQ�SXEOLF�SROLF\�SURFHVVHV��RU�³GHP\VWLI\�WKH�PXQLFLSDOLW\´�DV�RQH�RI�RXU�
LQIRUPDQWV�FDOOHG�LW��0RUHRYHU��XVLQJ�)DFHERRN�DV�WKH�PDLQ�FKDQQHO�RI�LQIRUPDWLRQ�VKDULQJ�
FRXOG�EH�SUREOHPDWLF�LQ�D�OHJLWLPDF\�SHUVSHFWLYH��DV�LW�H[FOXGHV�VRPH�JURXSV�ZKR�DUH�QRW�
�ORJJHG�LQ�����
2QH�FKDOOHQJH�WKDW�ZDV�PHQWLRQHG�VHYHUDO�WLPHV�E\�WKH�RUJDQLVHUV��ZDV�WKH�VWURQJ�
³PXQLFLSDO�JULS´�RQ�WKH�/DE��7KLV�FRQFHUQHG�ERWK�SUDFWLFDOLWLHV�RI�VHWWLQJ�XS�WKH�/DE�ZLWKLQ�D�
EXUHDXFUDWLF�V\VWHP��EXW�PRUH�LPSRUWDQW�IRU�RXU�GLVFXVVLRQ�RI�OHJLWLPDF\��LV�WKH�SRVVLEOH�
H[FOXVLRQ�RI�RWKHU�DFWRUV�WKDW�WKLV�PLJKW�OHDG�WR��ZKHWKHU�WKLV�LV�GHYHORSHUV��SULYDWH�DFWRUV�RU�
RUJDQLVDWLRQV��(YHQ�WKRXJK�VHYHUDO�IDFWRUV�PLJKW�H[SODLQ�WKH�ORZ�WXUQRXW�LQ�WKH�ILUVW�SHULRG��
OLNH�WKH�ODFN�RI�NQRZOHGJH�DERXW�WKH�/DE�DPRQJ�WKH�SXEOLF��WKHUH�LV�D�ULVN�WKDW�WKH�/DE�ZDV�
SHUFHLYHG�DV�MXVW�DQRWKHU�FKDQQHO�IRU�LQIRUPDWLRQ�IURP�WKH�PXQLFLSDOLW\��7KLV�LV�LQ�VRPH�
VHQVH�WUXH��SDUW�RI�WKH�FRQWHQW�RI�WKH�/DE�ZDV�LQ�ODUJH�GHJUHH�LQIRUPDWLRQ�IURP�WKH�
PXQLFLSDOLW\�DQG�KDG�OLWWOH�WR�GR�ZLWK�HQJDJLQJ�RU�LQWHUDFWLQJ�ZLWK�FLWL]HQV���
�
7. Concluding remarks:
%RG¡�%\/DE�ZDV�HVWDEOLVKHG�DJDLQVW�WKH�EDFNGURS�RI�ODUJH�GHYHORSPHQW�SODQV�LQ�WKH�FLW\�RI�
%RG¡��DQG�D�UHDOLVDWLRQ�DPRQJVW�GHFLVLRQ�PDNHUV�WKDW�WKLV�FDOOHG�IRU�D�JUHDWHU�GHDO�RI�
LQYROYHPHQW�IURP�WKH�SXEOLF��7KHUH�ZDV��LQ�RWKHU�ZRUGV��D�QHHG�WR�VHFXUH�WKH�OHJLWLPDF\�RI�
WKH�GHYHORSPHQW�SURFHVVHV��$V�ZH�KDYH�VKRZQ�LQ�WKLV�SDSHU��VRPH�FKDOOHQJHV�VWRRG�LQ�WKH�
ZD\�RI�PDNLQJ�WKH�/DE�DQ�LPPHGLDWH�VXFFHVV�LQ�WKH�HVWDEOLVKPHQW�SKDVH��7KLV�LQFOXGHG�
SUDFWLFDO�DV�ZHOO�DV�PRUH�FRQWHQW�VSHFLILF�REVWDFOHV��%DVHG�RQ�RXU�ILQGLQJV��ZH�ZRXOG�DUJXH�
IRU�PDNLQJ�VRPH�DGMXVWPHQWV��DQG�KDYH�WKH�IROORZLQJ�VXJJHVWLRQV��

x� 7KH�RUJDQLVHUV�VKRXOG�DVN�WKHPVHOYHV�ZKR�WKH\�ZDQW�WR�LQYROYH�LQ�WKH�VSHFLILF�HYHQWV�
DQG�WDUJHW�WKHVH�JURXSV�PRUH�GLUHFWO\��:KDW�NLQG�RI�LQSXW�WKH�PXQLFLSDOLW\�ZDQWV�IURP�
WKH�SXEOLF�FRXOG�DOVR�EH�VSHFLILHG��

x� ,I�WKH�/DE�LV�WR�EH�D�VXFFHVVIXO�PHWKRG�IRU�PRUH�OHJLWLPDWH�XUEDQ�SODQQLQJ��D�FORVH�
FROODERUDWLRQ�EHWZHHQ�WKH�SODQQLQJ�SURIHVVLRQDOV�DQG�WKH�RUJDQLVHUV�RI�WKH�/DE�
VHHPV�QHFHVVDU\��
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x� $V�VHYHUDO�RI�RXU�LQIRUPDQWV�SRLQWHG�RXW��SHRSOH�DUH�PRUH�OLNHO\�WR�JHW�LQYROYHG�LQ�
PDWWHUV�FRQFHUQLQJ�WKHP��VR�SHUKDSV�PRUH�ORFDOO\�VSHFLILF�HYHQWV�FRXOG�EH�D�ZD\�WR�
DWWUDFW�SHRSOH��

x� $�PRUH�FOHDUO\�GHILQHG�/DE��ZLWK�PRUH�YLVXDO�HOHPHQWV��PDSV�DQG�VR�RQ��PLJKW�EH�D�
JRRG�ZD\�WR�FUHDWH�HQJDJHPHQW�DQG�LQWHUHVW�FRQFHUQLQJ�XUEDQ�GHYHORSPHQW�DPRQJVW�
WKH�SXEOLF��

x� $�ZD\�IRU�SHRSOH�WR�LQWHUDFW�ZLWK�WKH�PXQLFLSDOLW\��JLYH�LQSXW�DQG�VR�RQ�ZLWKRXW�WKH�
QHHG�WR�WDON�WR�RIILFLDO�UHSUHVHQWDWLYHV��PLJKW�ORZHU�WKH�WKUHVKROG�WR�SDUWLFLSDWH�LQ�WKH�
/DE��
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'
Gaming'simulation'as'policy'planning'tool'in'a'racially'diverse'
neighborhood:'a'case'study'of'Lardproaw'district,'Bangkok''

!
Paola,!RIZZI,!University!of!L'Aquila,!Italy!

Pongpisit,!HUYAKORN,!UDDI!Thammasat!University,!Thailand!

!

The! researcher! implemented! Gaming! Simulation! as! a! method! to! assess! the! awareness!
toward! climate! change! and! the! perception! regarding! the! collaboration! for! local! policy!
development! from! different! local! racial! groups! which! include! Thais,! South! East! Asians,!
Europeans,! etc.! Ultimately,! we! recommend! the! progressive! approach! for! elevated! local!
communityTbased!planning.!

!
!
1.' Background'
'
Local!community!policy!planning!has!never!been!an!easy!issue,!most!of!the!time!the!policy!
was!generalized!for!the!whole!country!or!at!best!for!the!provincial! level.!Unfortunately,!they!
will! be! the! first! actor! that! are! going! to! face! the! adverse! effects! of! climate! change,! in! the!
decade! to! come! the! local! ability! to! tackle! with! emerging! issues! of! resiliency,! immigration,!
diversity! and! inclusiveness!will! be! extremely! crucial.!Presently,! the! district! of! Lardproaw! is!
facing!the!impacts!of!ASEAN!Economic!Community!(AEC)!that!was!initiated!in!the!year!2015!
to!promote! the!movement!of!people! in!10!South!East!Asian!countries.!Unfortunately,! in!his!
research!Huyakorn!also! learned! that! “In!Thailand,! the!majority!of!Thai!people!still! refer! the!
lowTskilled!migrant!worker!as!an!“alien!resident”!instead!of!immigrant!and!as!such,!they!have!
been!regarded!as!soTcalled!alien!residents.!It!has!been!extremely!difficult!for!them!to!find!a!
place!in!the!community”.!(Huyakorn!et!al.,!2018).!And!due!to!that,!there!have!been!growing!
tensions! among! the! local! residents! and! the! newcomers! in! several! neighborhoods.!
Consequently,!as!Thai! local!planning!authorities!neither! familiar!with! the!context!of!climate!
change!nor!the!immigrant!integration,!we!direly!need!a!novel!tool!to!creatively!deal!with!this!
unaccustomed!local!phenomenon.!!
!
Interestingly,!this!research!utilized!the!Gaming!Simulation!(GS)!as!a!primary!tool,!due!to!its!
efficacy! in! both! complex! learning! and! risk! communication! tool,! in! the! view! of! different!
scholars,! GS! allows! participants! to! develop! a! global! perspective,! to! connect! learning! with!
realTworld!situations!and!to!get!close!to!the!realities!of!a!complex!world!(Duke,!1974^!Faria!&!
Dickinson,! 1994^! Haapasalo! &! Hyvonen,! 2001^! Hoberman! &! Mailick,! 1992^! Lainema! &!
Hilmola,!2005).!!
!
In! term! of! risk! communication! tool,! Promsaka! and! his! team! have! found! that! “the! gaming!
simulation!offers!representatives!of!stakeholders!the!opportunity!to!meet!each!other,!discuss!
and! exchange! their! different! information! and! opinions! on! a! specific! issue,! which! enable! a!
fruitful!communication!avoiding!a!risky!judgment!on!wrong!terms”!(Promsaka!et!al.,!2014).!
!
More!importantly,!Huyakorn!found!out!that!in!GS!is!truly!useful!for!the!neighborhood!that!has!
the! complex! relationship! among! diverse! group! of! resident! “It! seems! to! have! an! extremely!
elevated!potential!for!urban!planning!and!design!context!wherewith.!Regardless,!in!this!new!
era!of!diversity,!several!nations!will!require!collective!policy!planning!in!the!local!community!
level.! Neighborhood! planning! is! the! best! arena! that! urban! policymaker! and! immigrant!
integration!initiator!should!start!implementing!this!tool”!(Huyakorn!&!Rizzi,!2017).!
!
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The! Arrival! City! Game! was! introduced! to! research! participants,! aiming! at! the! local!
stakeholders! that! include! natives! and! immigrants,! while! the! participants! have! to!
accommodate! the!complicated! issue!about! immigration,!particularly! the! fact! that! in! the!GS!
the!local!and!newcomer!have!to!compete!for!jobs,!house!and!other!utilities.!According!to!the!
role! in! the! game,! their! action! would! affect! not! only! the! district! but! also! the! citywide! and!
nationwide!area,! i.e.! the! investor! could!decide! to! invest! in!an!old! type!of! factory!plant,! the!
government!can!invest!in!costlier!but!more!sustainable!public!transport.!Hoping!that!we!can!
comprehend!how!the!racial!difference!affect!their!understanding!and!wherewith!a!solution!for!
better! collaboration! and! contribution! toward! local! planning! policy! from! different! groups! of!
stakeholder.!!
!
Accordingly,!the!research!objectives!are!1)!to!assess!the!local!community!awareness!toward!
climate! change,! 2)! to! assess! the! local! community! perception! about! the! collaborative! local!
policy!planning! that!have! impact!on! the!citywide!area!and!3)! to!propose!appropriate!policy!
recommendations!for!the!local!communityTbased!planning!efforts.!!!

!
2.' Research'methodology'
'
In!order!to!assess!the!local!community!awareness!toward!climate!change!we!observed!their!
actions! and! decision! during! the! game.! And! we! let! them! do! the! pretest! and! posttest!
questionnaire.! Firstly,!we! let! them! list! the! causes!of! climate! change,! the! impact! of! climate!
change!and! then!we! let! them!assess! from!1.!Strongly!disagree,!2.!Disagree,!3.!Neutral,!4.!
Agree!and!5.!Strongly!agree!about!these!5!statements,!
!

1.! Giving!the!chance!I!will!join!the!participatory!planning!event!
2.! Climate!change!is!a!problem!for!everyone!
3.! Climate!change!impacts!effect!my!life!
4.! I!am!willing!to!contribute!to!climate!change!reduction!and!mitigation!
5.! Urban!planning!relates!to!climate!change!issues.!!!

!
As!per!the!local!community!perception!about!the!collaborative!local!policy!planning!that!have!
impact!on!the!citywide!area!we!observed!the!participant!during!the!game!activity!and!we!also!
did!a!focus!group!interview!activity!to!collect!the!data.!The!essential!discussion!topics!were!
about!the!GS!activity,!participatory!planning!issue!in!Thailand!and!in!the!neighborhood.!!
!
The!neighborhood!we!implemented!the!game!in!was!within!Lardproaw!district.!Due!to!lower!
average! rent! compare! to! other! district! that! is! connected! with! decent! public! transport,! it!
becomes!easier!and!easier! to!see! the! foreign! faces! in! the!area.!While! the!national!statistic!
institution! is! still! too! rigid! and! slow! to! collect! the! data! about! immigrant! residents!we! have!
learned! that! beside! the! lowTskilled!migrant! that! you! can! easily! find! in! other! neighborhood,!
there!are!a!huge!number!of! immigrant! residents!who!have!moved! in! to! the!area.!Some!of!
them!even!live!in!Lardproaw!for!more!than!25!years.!!
!
The!date!of! the!game!activity!was!on! the!20th!Mar!2018,! the!planning!activity!was!on! the!
30th!May!2018!and!also!the!follow!up!interview!on!the!13th!July!2018.!The!main!languages!
of!the!activities!are!English!and!Thai.!There!were!50!locals!and!50!migrants!who!took!part!in!
our! research.!We! tried! to! have! as! diverse! as! possible! group! of! samples! for! the! research!
through!snowball!method.!Our!research!samples!include!people!of!15!countries,!who!identify!
their!ethnicity!as:!Thai,!Chinese,!Japanese,!British,!American,!German,!Russian,!Taiwanese,!
Indian,! Mexican,! Australian,! Burmese,! Lao,! and! Cambodian.! The! largest! ethnic! groups!
among! the! immigrants! are! Burmese.! Interviewees’! duration! of! stay! in! the! neighborhood!
varies! from! a! few! weeks,! months,! a! couple! of! years,! to! several! decades.! The! longest!
consecutive!durations!of!stay!in!the!neighborhood!are!25,!20,16!and!15!years.!!
!
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There! are! 60! women! and! 40! men.! Most! samples! are! between! 31T45! years! of! age.! The!
second!largest!age!group!is!46T60!years!old.!We!have!also!people!aged!18T30!and!over!60.!
The!youngest! four!samples!are!18,!21!and!25!years!old,!while! the!eldest! three!are!65,!67!
and! 70.! The! group! contains! the! person! who! live! by! themselves,! couples,! singleTparents,!
couples!with! children,! a!multigenerational! family,! and! people!who! live! in! a! form! of! shared!
housing!(e.g.!shared!house!with!relative).!The!largest!groups!of!interviewees!live!alone,!have!
a!partner!and!children,!or!are!single!parents!with!children.!
!
Furthermore,!in!terms!of!the!socioTeconomic!status!(SES)!of!the!samples,!referring!to!income!
and!education!levels!and!type!of!occupation,!there!are!extremely!diverse!but!the!majority!is!
in! a! lowerTmiddle! or! middle! SES! and! at! least! highTschool! degree.! Nevertheless,! these!
attributes! are! not! the!main! consideration! for! this! research! as!we! focus!more! on! the! racial!
difference!context.!we!randomly!assigned!them!to!5!groups!of!20!people!(10!immigrants,!10!
native! resident)! then! in! each! group! they! formed! a! team! of! 5! people! (must! include! both!
immigrant!and!native)!to!play!for!4!roles!of!the!game.!The!game!session!took!up!to!2!hours!
for!each!group.!!
!
3.' Arrival'city'game'
!
Arrival! city!game! implement! this!mechanism! for! the!simulated!situation^!1.!The! immigrants!
are!motivated!by!the!job!and!quality!of!living,!and!then!they!migrate!to!the!city!(Arrival!city),!
resulting!in!2.!The!lack!of!urban!resources/!utilities!such!as!healthcare,!police,!electric!power,!
then!the!player!need!to!3.!Use!land!use!management!as!a!main!tool!to!try!to!plan!the!land!
use!policy,!develop!the!infrastructure!and!control!the!vulnerability!and!lastly,!4.!There!will!be!
a!chance!for!every!player!to!take!part!in!mayoral!election.!(Refer!to!figure!1)!
 

Motivation of 
Immigration 

Availability/
Lack of 
urban 
resources 

Land use 
management tools  

Mayoral 
Election 

Step 1 
Job 

Quality of life/living 

Park 
Step 2 

Healthcare 
Police  
School  

Water 

Power 

Pollution 

Land use planning & policy 
Infrastructure development 
Vulnerability control 

Step 4 

Step 3 

Electorate & Voting System  
Figure'1:'Processing'mechanism'

!
The! game! is! a! squareTshape! board!with! the! circularTshape! town! center! in! the!middle,! the!
land! lots!are!owned!by!both! the!public!sector! (in! this!case!government)!and!private!sector!
(investor).!All!the!players!will!take!part!in!managing!the!land^!for!their!income,!for!their!house,!
and! for! their! livelihood.! Accordingly,! as! illustrated! in! figure! 2,! all! the! players! from! the! 4!
different! roles! of! immigrant,! resident,! investor,! and! government! have! to! contribute! to! the!
development!of!the!city!(Arrival!City).!The!government!is!the!main!decision!maker!of!the!city!
policy! and! land! management,! the! investor! is! the! job! contributor! in! the! city! as! well! as!
developer!of! the! land,! lastly,! the! resident!and! immigrant!are! compelled! to! compete! for! the!
jobs!and!the!accommodations.!!
'
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City	Center	

(3)	Resident	

(2)	Investor	

(4)	Government	 (1)	Immigrant	

Over	explora0on	of	
urban	resources	

Availability	or	lack	of	resource	

Move	to	the	city	to	
find	a	job	and	
accommodaCon	

Take	things	
under	control	

Provide	jobs	and	
earn	profits	

Find	a	job	and	
accommodaCon	 '

Figure'2:'The'simulated'model.'
!
After!all!the!players!complete!their!action!according!to!their!roles,!all!four!teams!are!obliged!
to!participate!in!city!planning,!which!they!must!try!to!find!solutions!for!Arrival!City.!Each!turn!
becomes!increasingly!challenging!as!bigger!waves!of! immigrants!continue!to!come!into!the!
city!that!could!cause!additional!problems!and!disruption!to!Arrival!City.!!
!
The! figure!below! is! the!example!of! the!option!cards.!As! the!players!are!not!experts! in! the!
field!of!planning,!in!the!game!we!provide!option!cards!for!them!to!help!them!make!decisions.!
For!example,!the!government!team!can!choose!to!provide!incentives!to!the!investor,!adjust!
the!property!tax,!or!evict!the!illegal!settlement.!Not!only!that,!the!role!of!government!is!quite!
complex! and! they! have! to! examine! about! a! number! of! issues! compare! to! others,! the!
government! role! has! access! to! the! Excel! sheets! that! provide! detailed! information! of! the!
situation!of!Arrival!City!and!simulated!index!and!graph!such!as!the!consumption,!crime!index,!
city!vulnerabilities,!etc.!!!
!

Figure'3:'Example'of'option'cards'for'the'player.'
!
Throughout!the!game,!it!will!become!harder!and!harder!for!the!player!if!they!just!work!alone!
without!considering! the! impact!of! their!actions,! they!need! to! learn! to!work!with!each!other,!
and! eventually! realize! that! they! can! also! live! and! work! with! immigrants,! wherewith! they!
understand!the!role!of!immigrant!in!an!urban!system.!They!will!also!learn!about!the!reality!of!
urban!planning! impact!on! the!climate!change! issue.!Especially,! the!mode!of! transportation,!
the!type!of!infrastructure!and!land!use!management.!(See!figure!4)!

!
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Stimulated Situations 
of Game Design 

Mechanisms in the game 

Immigra'on	 Mo#va#on	of	Immigra#on								(Step1)	
Cause		

Over	explora'on	of	urban	
resources	

Availability/Lack	of	urban	resource	(Step2)	
Bring	about	Act	

Planning	
Land	use	management	tools								(Step3)	

Mayoral	Elec#on (Step4)	

Availability	of	choices

Problems	

!
Figure'4:'Game'mechanism'

!
4.' The'result'of'gaming'simulation'activities'
!
The results indicated that the majority of the research participants aware of the climate 
change problem, however, they prioritize their current livelihood, income security and 
housing first. Noticeably, the group from developed countries chose their actions more 
consciously if it concerns the issue of climate change. While, the natives are more familiar 
with the local planning processes, the immigrants seem to be more enthusiastic and eager to 
participate in the activity. 

Importantly,!as! there!was!a!huge!gap!between! the! immigrant!and!native! resident!samples’!
perception,! we! are! convinced! that! it! is! necessary! to! show! three! different! figures,! which!
elaborate! three! sets! of! sample! group! as! follow,! figure! 5! shows! all! 100! samples,! figure! 6!
represents! the!pre!and!posttest! results!of! immigrant!group!perception! toward!diversity!and!
figure!7!shows!pre!and!posttest!results!of!native!resident!perception!toward!diversity.!!
!

1

1.5

2

2.5

3

3.5

4

4.5

5
1

2

34

5

Pretest

Posttest

!
Figure'5:'Pre'and'post'test'results'of'resident'climate'change'awareness'(N=100)'

!
!
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Overall,! all! the! 5! categories! are! in! neutral! level! (3.3,! 3.0,! 2.7,! 3.0,! 2.8! respectively)!which!
“Climate! change! impacts! effect! my! life”! and! “Urban! planning! relates! to! climate! change!
issues.”! were! among! the! lowest.! After! the! game,! there! were! apparent! changes! in! all!
categories!(4.0,!3.5,!3.4,!3.8,!4.0!respectively).!They!all!agreed!that!“Giving!the!chance!I!will!
join! the! participatory! planning! event”,! “Climate! change! is! a! problem! for! everyone”,! “I! am!
willing!to!contribute!to!climate!change!reduction!and!mitigation”!and!“Urban!planning!relates!
to! climate! change! issues”,! while! they! still! remained! neutral! about! climate! change! impacts!
effect!my!life.!(see!figure!5)!
!
As!figure!6!shows,!the!Thai!resident!seems!to!have!lower!awareness!about!climate!change!
situation!as!the!pretest!reflexed!that!they!disagree!that!climate!change!impacts!effect!my!life!
(2.3)!and!urban!planning!relates!to!climate!change!issues!(2.2)!while!“Giving!the!chance!I!will!
join!the!participatory!planning!event”,!“Climate!change!is!a!problem!for!everyone”!and!“I!am!
willing!to!contribute!to!climate!change!reduction!and!mitigation”!are!in!neutral.!(2.9,!2.5,!and!
2.5).!After! they!played! the!game! they!agreed!with!statement!1,4!and!5! (3.7,!3.6!and,!4.0),!
statement!2!and!3!still!remained!in!neutral!level!(both!3.1).!!
!
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!
Figure'6:'Pre'and'post'test'results'of'native'resident'climate'change'awareness'(N=50)'

!
Howbeit,! for! the! immigrant! residents! they! seem! to! have! more! elevated! awareness! about!
climate!change!as!they!wanted!to!participated!in!the!planning!process!(3.6),!they!also!think!
that! climate!change! is!a!problem! for!everyone!and! they!are!willing! to!contribute! to!climate!
change! reduction! and! mitigation! both! (3.5).! However,! the! statement! regarding! “Climate!
change! impacts!effect!my! life”! (3.1)!and! “Urban!planning! relates! to!climate!change! issues”!
(3.3)! were! in! neutral.! Eventually! they! came! to! agree! with! all! statement! as! there! were!
improvements!in!each!category!(4.2,!3.8,!3.6,!3.9,!4.0!respectively).!!
!
In!term!of!causes!and!impacts!of!climate!change,!before!the!game!they!could!just!list!around!
2T3! causes! and! impacts! of! climate! change.! But! after! the! game! they! could! list! around! 6T7!
answers.!This!was! forasmuch! the!opportunity!during! the!game!which! they!can! learn!about!
the!phenomenon!as!well!as! the! interaction!and!exchange!of! ideas,!case!studies!during! the!
game!and!essentially!in!the!planning!activity.!
!
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Figure'7:'Pre'and'post'test'results'of'immigrant'climate'change'awareness'(N=50)'

!

!
Figure'8:'InLgame'excel'sheet'

!
Principally,! in!all!of! the!5!groups! that!we!played! the!game!with,! in!general! they!had!similar!
result!during! the!game.! In! the! first!phase! they!only! focused! in!making!profit!and!competed!
with!other!teams!in!order!to!try!to!win!the!game.!The!Arrival!city!could!function!for!some!time!
but! eventually! there! will! be! an! abruption! such! as! over! demand,! high! rate! of! crime,!
unemployment! rate,! pollution! problem! and! disaster! situation! as! you! can! see! from! this!
example! (figure!8).!Consequently,!when! they!all!had! to! face!with! the!crisis,! they!started! to!
realized!that!while!they!prioritized!the!shortTterm!need!and!individual!benefit!they!can!make!
do!for!a!certain!period!of!time.!But!ultimately,!the!world!(in!this!case!Arrival!city)!will!face!with!
several!problems,!some!of! those!relate! to!climate!change.!Then!all! the!5!groups!showed!a!
change!in!mindset!and!the!way!they!played!the!game,!all!of!the!team!in!each!group!acted!as!
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they! need! to! work! and! rely! on! each! other.! The! government! teams! communicated! more!
before!making! decision.! The! resident! and!migrant! teams! tried! to! work! together,! while! the!
investor!teams!contributed!more!to!the!city.!!
!
If!we!take!a!look!deeper!within!the!team!member!and!group!composition,!Japanese,!British,!
American,!German,!Russian,!Taiwanese!and!Australian!participants!concerned!more!about!
green! infrastructure,! public! transport! and! alternative! energy! resources.! The! German,!
American!and!Australian!are!in!particular!more!willing!to!collaborate!with!other!players,!while!
Chinese,!Russian,!Cambodian!are!the!three!groups!that!seem!to!be!less!cooperative.!And!it!
was!not!a!surprise!that!Thai!are!the!most!sensitive!to!immigrant!role!but!some!of!the!British,!
American!and!German!also!voiced!their!concerns!toward!lowTskilled!migrant!worker.!!
!
Seeing!the!positive!result!of!gaming!simulation!activity,!we!asked!all!the!participant!to!come!
again!to!do!the!neighborhood!planning!policy!development!by!themselves!with!the!help!from!
our! team! and! local! experts.! Not! only! that! they! demonstrated! better! understanding,! more!
expression!and! connection!between! ideas!and! several! climate! change! related! issue.!They!
could! come! up! with! a! considerable! number! of! policy! recommendations! for! their!
neighborhood!to!tackle!with!climate!change!issue.!The!notable!policies!are!as!follow,!

!

1.! The!urgent!need!in!the!neighborhood!master!plan!development!in!all!the!local!area.!

2.! Improvement! on! the! infrastructure! that! connect! between! mode! of! public!
transportation! as!well! as! origin! and! destination.! Because! it! is! not!walkable! enough!
people!still!need! to!use!other!paratransit!mode! (motorbike! taxi)! to!connect!between!
nodes!of!public!transport.!

3.! Several!small!and!medium!size!park!are!needed.!

4.! More!incentive!and!compensation!to!motivate!people!to!do!positive!behavior.!

5.! Alternative! public! space! that! focus! on! socioTcultural! activity! such! as! museum,! art!
gallery!and!library.!

6.! Higher!parking! fee,!and!policy! that!discourage!people! to!use!car,! i.e.!CBD!entering!
fee,!zoning!pass,!odd!and!even!driving!plate!permit.!

7.! Standardized!and!improvement!to!local!school!and!kinder!garden!so!that!parent!can!
just!send!their!children!to!the!local!school.!

8.! Better! management! of! the! water! resource,! in! particular! the! improvement! to! waste!
water!treatment,!sewage!as!well!as!the!revitalization!of!canal!and!river.!

!

The!following!are!some!of!the!interesting!interview!answers!that!we!need!to!quote.!The!Thai!
participant!want!to!work!more!with!other!and!contribute!more!to!urban!planning!and!climate!
change!reduction!but! they!still!criticized!the!current!urban!planning!system!in!Thailand!“We!
must!plan!in!advance,!government!must!be!proactive!and!we!need!to!start!to!consider!about!
the!immigrant!resident!if!we!still!want!to!support!AEC.!Well!I!still!feel!that!urban!planning!may!
not!contribute!that!much!due!to!the!limitation!in!our!planning!law!and!regulation”!(R4,!M,!32,!
Native! resident)! “we! love! to!work! together!more! if!we!are!allowed!and!supported,!bringing!
new!ideas!is!a!beautiful!matter,!in!particular!the!cases!from!developed!country,!but!I!do!not!
think!our!government!will!allow!the!foreigner!to!take!part!in!Thai!urban!planning”!(R13,!F,!29,!
Native! resident),!While! the! immigrant!participant! showed! that! they!want! to!work!more!with!
other!and!contributed!somehow!to!planning.!“In!my!home!country!participation!is!a!must!and!
it!is!easy!to!join!but!I!never!join!the!activity!in!Thailand,!I!am!not!sure!that!we!can.”!(R67,!F,!
45,! German).! “Well! as! I! may! not! be! so! fluent! in! speaking! Thai,! in! order! for! a! successful!
planning! event,! we! need! a! medium! to! share! and! help! bridging! people! as! well! as!
communicate! in! the! language! that! everyone! understand”! (51,! F,! 33,! Mexican)! and! “local!
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planning! is! the! basic! of! everything! in! Japan,! people! can! make! change! through! this!
opportunity!for!participation”!(R87,!M,!50,!Japanese).!

!
5.' Discussion'and'recommendations'
!
Correspondingly,! from! the! result! we! can! supplement! our! finding! to! the! past! research! that!
utilized! GS! as! the! tool! for! the! planning! to! implement! in! the! neighborhood! which! is!
experiencing!the!dynamic!of!population!movement.!“The!game!shows!a!very!good!potential!
as! an! education! tool! for! immigrant! integration! and! neighborhood! coTexisting! diversity.!
Players!also!learn!about!land!use!planning!and!its!relation!with!the!immigrant!phenomenon.!
It!has!proved!to!be!a!very!attractive!tool!for!urban!planners,!to!use!as!a!tool!to!teach!people!
about! land! use!management! planning”! (Huyakorn! et! al.,! 2018).! But! not! only! that,! judging!
from!this!research!experiment!results,!the!Arrival!city!game!is!also!an!excellent!planning!tool!
in!the!context!of!participation!and!climate!change!problem.!
!
We!have!unearthed!the!essential!pronouncement!that!GS!is!exceptionally!appropriate!to!be!
the! tool! in! the! arena! of! immigrant! integration! as! it! could! stimulate! progressive! dialogue!
between! the! local! and! the! migrant! populations! that! result! in! a! rewarding! partnership!
afterward.!!
!
In!essence,!the!key!attributes!of!GS!are!the!simulated!events,!action!and!reaction!as!well!as!
the!ability!to!bypass!time.!And!these!lead!to!the!inTgame!experience!that!the!player!can!learn!
about!the!consequent!of!action.!We!believe!that!this!is!extremely!important!when!you!want!to!
campaign!for!climate!change.!!
!
Taking!the!research!finding!in!mind,!hopefully!with!further!improvement!the!GS!can!become!
the!novel! toolkit! for!other!neighborhoods! in!AEC!region! respectively.!More! investigation!on!
the!actions!and!roles!that!were!taken!during!the!Arrival!city!game!should!be!triangulated!with!
other! factor! such! as! the! participant! attribute,! period! of! stay! and! the! impact! of! participant!
background,!in!order!for!us!to!understand!better!this!complex!situation.!Importantly,!with!this!
new!local! reality!of!diversify!neighborhood!and!ongoing!changes!of!population,!we!can!rely!
on! the!GS! to!be! the! tool! that! help! the! local! planner! communicate!more!progressively!with!
both! the! resident! and! the! immigrant! population.! Wherewith,! it! is! proved! again! to! be! an!
effective!participatory!planning!tool!for!extensive!group!of!stakeholders.!!

!
Endnotes!
1.!Regarding!Thai!urban!planning!regulation,!it!still!limited!to!land!use!planning!but!it!does!not!include!
several!aspects!such!as!public!transportation,!local!grid,!compensation!and!advance!incentive!
scheme,!etc.!
2.!Thai!urban!planning!participation!processes!have!been!mainly!focus!on!public!hearing!to!just!
present!the!result!of!land!use!plan.!!
!
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Abstract 

1RZDGD\V��SROLF\�PDNHUV�DUH�IDFLQJ�WKH�FKDOOHQJH�WR�GHVLJQ�DQG�LPSOHPHQW�HIIHFWLYH�KRXVLQJ�
UHQRYDWLRQ� VWUDWHJLHV� ERWK� IRU� WKH�SXEOLF� DQG� WKH�SULYDWH� KRXVLQJ� VWRFN�� DEOH� WR� VXSSRUW� QRW�
RQO\� WKH� WHFKQLFDO� DQG� SK\VLFDO� UHQRYDWLRQ�� EXW� DOVR� D� FKDQJH� RI� SDUDGLJP� LQ� HQHUJ\�
FRQVXPSWLRQ�� ,QGHHG�� HQHUJ\� WUDQVLWLRQ� WDNHV� SODFH� RQ� D� ORFDO� OHYHO� DQG� QHHGV� WR� LQYROYH�
LQGLYLGXDOV�� 7KH� LPSRUWDQFH� RI� WDFNOLQJ� EHKDYLRXU� FKDQJH� WR� LPSURYH� HQHUJ\� HIILFLHQF\��
HVSHFLDOO\� LQ� FDVH� RI� EXLOGLQJ� UHWURILW�� LV� LQFUHDVLQJO\� UHFRJQLVHG�� DV�ZHOO� DV� WKH�XUJHQF\� WR�
FRPELQH� WKH� UHQRYDWLRQ� RI� WKH� KRXVLQJ� VWRFN� ZLWK� LQIRUPDWLYH� DQG� IHHGEDFN� VWUDWHJLHV�� LQ�
RUGHU�WR�UHGXFH�WKH�JDS�EHWZHHQ�H[SHFWHG�DQG�DFWXDO�HQHUJ\�FRQVXPSWLRQ��7KH�SDSHU�SUHVHQWV�
D�PHWKRGRORJ\�EDVHG�RQ�PXOWL�FULWHULD�DVVHVVPHQW�RI�GLIIHUHQW�VWUDWHJLHV��DLPLQJ�DW�SURYLGLQJ�
VXSSRUW�WR�SROLF\�PDNHUV�IRU�WKHLU�GHFLVLRQV�FRQFHUQLQJ�WKH�UHGXFWLRQ�RI�HQHUJ\�FRQVXPSWLRQ�
LQ� EXLOGLQJV�� 7KH� PHWKRGRORJ\� KDV� EHHQ� GHVLJQHG� WR� H[SOLFLWO\� LQFRUSRUDWH� WKH� LPSDFW� RI�
XVHU¶V�EHKDYLRXU�LQWR�WKH�SODQQLQJ�VWUDWHJLHV�DQG�UHQRYDWLRQ�PHDVXUHV�WR�EH�DVVHVVHG��7KURXJK�
WKH�GHYHORSPHQW�RI�D�PXOWL�FULWHULD�DQDO\VLV�EDVHG�RQ�WKH�$QDO\WLF�+LHUDUFK\�3URFHVV��$+3���
WKLV�VWXG\�GHPRQVWUDWHV�WKDW��WR�LQFUHDVH�WKH�VXVWDLQDELOLW\�RI�FLWLHV�DQG�FRPPXQLWLHV��D�KROLVWLF�
DSSURDFK� LV� UHTXLUHG�� DQG� FRQVLGHUDWLRQV� RQ� FLWL]HQV¶� EHKDYLRXU� QHHG� WR� EH� HPEHGGHG� LQWR�
HQHUJ\�UHQRYDWLRQ�SROLFLHV�WR�DGGUHVV�HQHUJ\�UHGXFWLRQ�WDUJHWV��
�
Keywords:�HQHUJ\�EHKDYLRXU��UHQRYDWLRQ�VWUDWHJLHV��KRXVLQJ�VWRFN��
�
�
1. Introduction

1RZDGD\V��XUEDQ�HQYLURQPHQW�LV�FRQVLGHUHG�WR�EH�D�NH\�SOD\HU�LQ�DGGUHVVLQJ�FOLPDWH�FKDQJH��
7KH�LQFOXVLRQ�RI�HQHUJ\�FRQVLGHUDWLRQV�LQWR�WKH�SODQQLQJ�SURFHVV�KDV�JURZQ�WKH�DZDUHQHVV�WKDW�
VSDWLDO� DQG� XUEDQ� SODQQLQJ� FDQ� EH� WKH� VWUDWHJLF� IUDPHZRUN� ZKHUH� ERWK� PLWLJDWLRQ� DQG�
DGDSWDWLRQ�PHDVXUHV�DUH�SRVLWLRQHG�LQ�WKH�EURDGHU�SHUVSHFWLYH�RI�VXVWDLQDEOH�GHYHORSPHQW��
7KH�(8�EXLOGLQJ�VHFWRU�LV�WKH�ODUJHVW�VLQJOH�HQHUJ\�FRQVXPHU�LQ�(XURSH��:KLOH�WKH�HIILFLHQF\�
RI�QHZ�EXLOGLQJV�KDV�VWHDGLO\� LPSURYHG�RYHU�WLPH��PRVW�RI�(XURSHDQ�H[LVWLQJ�EXLOGLQJ�VWRFN�
KDV�\HW�WR�EH�DIIHFWHG�E\�HQHUJ\�SHUIRUPDQFH�UHTXLUHPHQWV��,Q�IDFW��LQ�PRVW�(8�FRXQWULHV��KDOI�
RI�WKH�UHVLGHQWLDO�VWRFN�ZDV�EXLOW�EHIRUH�������SULRU�WR�WKH�ILUVW�WKHUPDO�UHJXODWLRQV��%XLOGLQJV�
LQ� (8� DUH� UHVSRQVLEOH� IRU� DSSUR[LPDWHO\� ���� RI� HQHUJ\� FRQVXPSWLRQ� DQG� ���� RI� &2��
HPLVVLRQV��&XUUHQWO\��DERXW�����RI�WKH�EXLOGLQJV�DUH�RYHU����\HDUV�ROG�DQG�DOPRVW�����RI�WKH�
EXLOGLQJ� VWRFN� LV� HQHUJ\� LQHIILFLHQW��ZKLOH� RQO\����������RI� WKH�EXLOGLQJ� VWRFN� LV� UHQRYDWHG�
HDFK� \HDU�� GHSHQGLQJ� RQ� WKH� FRXQWU\�� 7KHUHIRUH�� WKH� LQFUHDVH� RI� WKH� UHQRYDWLRQ� H[WHQW� RI�
H[LVWLQJ�EXLOGLQJV� KDV� WKH�SRWHQWLDO� WR� OHDG� WR� VLJQLILFDQW� HQHUJ\� VDYLQJV� DQG� WKH� UHVLGHQWLDO�
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VHFWRU� LV� WKH� RQH� ZKLFK� RIIHUV� WKH� JUHDWHVW� SRWHQWLDO�� ,PSURYLQJ� WKH� HQHUJ\� HIILFLHQF\� RI�
EXLOGLQJV� FDQ� DOVR� JHQHUDWH� RWKHU� HFRQRPLF�� VRFLDO� DQG� HQYLURQPHQWDO� EHQHILWV�� %HWWHU�
SHUIRUPLQJ� EXLOGLQJV� SURYLGH� KLJKHU� OHYHOV� RI� FRPIRUW�� ZHOOEHLQJ� DQG� KHDOWK� IRU� WKHLU�
RFFXSDQWV��,W�DOVR�KDV�D�PDMRU�LPSDFW�RQ�WKH�DIIRUGDELOLW\�RI�KRXVLQJ�DQG�RQ�HQHUJ\�SRYHUW\��D�
JURZLQJ�SKHQRPHQRQ�VLQFH�������ZLWK�������RI�WKH�SRSXODWLRQ�UHSRUWLQJ�LQDGHTXDWHO\�KHDWHG�
KRPHV�DFURVV�(8��ZKLFK�ULVHV�WR�������E\�FRQVLGHULQJ�WKH�WHQ�&HQWUDO�DQG�(DVWHUQ�(XURSHDQ�
PHPEHU�VWDWHV� �(8�����DQG�������IRU� WKH�HLJKW�(8�FRXQWULHV� WKDW�ERUGHU� WKH�0HGLWHUUDQHDQ�
6HD� �%RX]DURYVNL�� ������� 7KH� (XURSHDQ� &RPPLVVLRQ� KDV� UHFRJQLVHG� WKH� LPSRUWDQFH� RI�
EXLOGLQJV�SHUIRUPDQFH�LQ�WKH�HIIRUW�WR�PLWLJDWH�FOLPDWH�FKDQJH��DQG�KDV�VHW�UHJXODWLRQV�WR�KHOS�
SURPRWLQJ�WKH�XVH�RI�VPDUW�WHFKQRORJ\�LQ�EXLOGLQJV��WR�VWUHDPOLQH�H[LVWLQJ�UXOHV�DQG�DFFHOHUDWH�
EXLOGLQJV�UHQRYDWLRQ��:KLOH�WKH�(QHUJ\�3HUIRUPDQFH�RI�%XLOGLQJV�'LUHFWLYH��(3%'��KDV�VHW�
PLQLPXP�HQHUJ\�SHUIRUPDQFH�UHTXLUHPHQWV� IRU�DOO� EXLOGLQJV� WKDW�XQGHUJR�PDMRU� UHQRYDWLRQ�
�(XURSHDQ�&RPPLVVLRQ���������$UWLFOH���RI�WKH�(QHUJ\�(IILFLHQF\�'LUHFWLYH��(('��KDV�VHW�D�
ELQGLQJ�UHQRYDWLRQ�WDUJHW� IRU�SXEOLF�EXLOGLQJV�DQG� LPSRVHG�UHODWHG�REOLJDWLRQV��VWUHVVLQJ�WKDW�
SXEOLF� DXWKRULWLHV�� HVSHFLDOO\�JRYHUQPHQWV�� VKDOO� XQGHUWDNH� DQ� H[HPSODU\� UROH� LQ� WKH� HQHUJ\�
UHWURILW� RI� SXEOLF� EXLOGLQJV� �(XURSHDQ�&RPPLVVLRQ�� ������� 7KH� UHYLVLRQ� RI� WKH� (3%'�� MXVW�
HQWHUHG� LQWR� IRUFH� RQ� WKH� EHJLQQLQJ� RI� -XO\� ������ DLPV� DW� DFFHOHUDWLQJ� WKH� FRVW�HIIHFWLYH�
UHQRYDWLRQ�RI�H[LVWLQJ�EXLOGLQJV�DQG�SURPRWLQJ�VPDUW�UHDG\�V\VWHPV�DQG�GLJLWDO� VROXWLRQV� LQ�
WKH�EXLOW�HQYLURQPHQW�� WKHUHIRUH�SURYLGLQJ� FRQVXPHUV�ZLWK�PRUH�DFFXUDWH� LQIRUPDWLRQ� DERXW�
WKHLU�FRQVXPSWLRQ�SDWWHUQV��(XURSHDQ�&RPPLVVLRQ���������+RZHYHU��UHVHDUFKHV�KDYH�VWDUWHG�
TXHVWLRQLQJ� WKH� HIIHFWLYHQHVV� RI� UHWURILWWLQJ� SROLFLHV�� VLQFH� WKH\� DUH� PDLQO\� EDVHG� RQ�
WKHRUHWLFDO�DVVXPSWLRQV��*DOYLQ��������DQG�GR�QRW�DFFRPPRGDWH�XVHU�HQHUJ\�SUDFWLFHV��*UDP�
+DQVVHQ�HW�DO��� ������� ,Q�RUGHU� WR� DFKLHYH� UHDO�HQHUJ\�UHGXFWLRQ��SROLF\� LQVWUXPHQWV� QHHG� WR�
LQFOXGH� FRQVLGHUDWLRQV� RQ� WKH� DFWXDO� XVH� RI� EXLOGLQJV� UDWKHU� WKH� WKHRUHWLFDO� FRQVXPSWLRQ�
�9LVVFKHU�HW�DO����������
,Q� WKLV� FRQWH[W�� WKH� SDSHU� SUHVHQWV� D� PHWKRGRORJ\� EDVHG� RQ� PXOWL�FULWHULD� DVVHVVPHQW� RI�
GLIIHUHQW� VWUDWHJLHV� E\� DSSO\LQJ� WKH�$QDO\WLF�+LHUDUFK\�3URFHVV� �$+3��� DLPLQJ� DW� SURYLGLQJ�
VXSSRUW�WR�SROLF\�PDNHUV�IRU�WKHLU�GHFLVLRQV�FRQFHUQLQJ�WKH�UHGXFWLRQ�RI�HQHUJ\�FRQVXPSWLRQ�
LQ� EXLOGLQJV�� 7KH� PHWKRGRORJ\� KDV� EHHQ� GHVLJQHG� WR� H[SOLFLWO\� LQFRUSRUDWH� WKH� LPSDFW� RI�
XVHU¶V� EHKDYLRXU� LQWR� WKH� DVVHVVPHQW� RI� SODQQLQJ� VWUDWHJLHV� DQG� UHQRYDWLRQ� PHDVXUHV�� ,Q�
6HFWLRQ��� ��SUHYLRXV� UHVHDUFK� LV�SUHVHQWHG��6HFWLRQ���H[SODLQV� WKH�DGRSWHG�PHWKRGRORJ\�� WKH�
PDLQ�VWHSV�RI�WKH�$+3��DQG�WKH�VHOHFWHG�PHDVXUHV��FULWHULD�DQG�VFHQDULRV��7KH�DOWHUQDWLYHV�WKDW�
DUH�PRUH�GHSHQGHQW� IURP�EHKDYLRXU�DUH� LGHQWLILHG�� DQG� WKH�ZD\� WR� WDFNOH� WKLV�XQFHUWDLQW\� LQ�
WKH� SDLUZLVH� FRPSDULVRQV� LV� SUHVHQWHG�� 7KH� ILQGLQJV� DUH� GLVFXVVHG� LQ� 6HFWLRQ� ��� ZKHUH� WKH�
SRVVLEOH�VWHSV�WR�XQORFN�WKH�HQHUJ\�VDYLQJ�SRWHQWLDO�RI�EXLOGLQJV�DUH�SUHVHQWHG�� ,Q�6HFWLRQ����
FRQFOXVLRQV�DQG�OLPLWDWLRQV�DUH�VKRZQ��DQG�SROLF\�LPSOLFDWLRQV�DUH�GUDZQ��
�
�
2. State of the art
�
2Q� WKH�RQH�KDQG�� WKH�GHVLJQ�RI�HQHUJ\�HIILFLHQW�EXLOGLQJV�GRHV�QRW� QHFHVVDULO\� UHVXOW� LQ� ORZ�
HQHUJ\� FRQVXPSWLRQ� �6WHYHQVRQ�� /HDPDQ�� ������ *XHUUD�6DQWLQ�� ,WDUG�� ������ *XSWD��
&KDQGLZDOD�� �������:KHQHYHU� WKH�EXLOGLQJV� DUH� GHVLJQHG� WR�EH� HQHUJ\� HIILFLHQW�� LW� LV� XS� WR�
RFFXSDQWV�GHFLGH�KRZ�WR�XVH�WKHP��*XSWD��&KDQGLZDOD��������-DQGD��������)HQJ�HW�DO���������
6DQWDQJHOR�HW�DO���������� LQWURGXFLQJ�D�FRQVLVWHQW�XQFHUWDLQW\�RQ�WKH� OHYHO�RI�HQHUJ\�VDYLQJV��
YHU\�RIWHQ�UHVXOWLQJ�LQ�D�JDS�EHWZHHQ�H[SHFWHG�DQG�DFWXDO�HQHUJ\�FRQVXPSWLRQ���
'HVSLWH� WKH� FHQWUDO� UROH� RI� XVHUV� WR� ORZHU� HQHUJ\� FRQVXPSWLRQ� KDV� EHHQ� LQFUHDVLQJO\�
UHFRJQLVHG�� PRUH� UHFHQWO\� LQ� UHJXODWRU\� IUDPHZRUNV� DQG� HDUOLHU� LQ� UHVHDUFK� ILHOG�� HYLGHQFH�
IURP� UHVHDUFK� KDV� VKRZHG� WKDW� VR� IDU� KRXVHKROGV� KDYH� QRW� EHHQ� VXIILFLHQWO\� PRWLYDWHG� RU�
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VXSSRUWHG� LQ�XQGHUWDNLQJ�FKDQJHV��DQG�WKH\�DUH�VWLOO�QRW�HQRXJK�DZDUH�RI�WKH� LPSDFW�RI�WKHLU�
OLIHVW\OHV�DQG�GHFLVLRQV�RQ�HQHUJ\�FRQVXPSWLRQ���
2Q� WKH� RWKHU� KDQG�� SXEOLF� DGPLQLVWUDWLRQV� KDYH� VWLOO� WR� ILQG�ZD\V� WR� IDFH� WKH� ODFN� RI� SXEOLF�
UHVRXUFHV�DQG� LQFUHDVH� WKH�UHQRYDWLRQ�UDWH�RI�WKHLU�EXLOGLQJ�VWRFN��7KH\� KDYH�VR�IDU� IDLOHG� LQ�
OHDGLQJ� WKH� UHQRYDWLRQ� SURFHVV� RQ� SXEOLF� EXLOGLQJV�� ZKLOH� WKH� SURSHUW\� IUDJPHQWDWLRQ�
UHSUHVHQWV�D�OLPLW�WR�WKH�LPSOHPHQWDWLRQ�RI�UHQRYDWLRQ�VWUDWHJLHV�LQ�WKH�SULYDWH�KRXVLQJ�VHFWRU��
6RPH� SDVW� VWXGLHV� VKRZ�PXOWL�FULWHULD� DQDO\VLV� DV� D� SRZHUIXO� WRRO� WR� LGHQWLI\� SULRULWLHV� IRU�
HQHUJ\� HIILFLHQF\� PHDVXUHV�� $� VWXG\� FRQGXFWHG� LQ� 'RUWPXQG� DQDO\VLQJ� HQHUJ\� HIILFLHQF\�
PHDVXUHV�LQ�SXEOLF�EXLOGLQJV��0lU]�HW�DO���������KDV�VKRZQ�DV�0XOWL�&ULWHULD�$QDO\VLV��0&$��
FDQ� VLPSOLI\� FRPSOH[� VLWXDWLRQV� ZKHQ� LW� FRPHV� WR� DOORZ� GHFLVLRQ�PDNHUV� WR� LQFOXGH� D� IXOO�
UDQJH�RI�VRFLDO��HQYLURQPHQWDO��WHFKQLFDO�DQG�HFRQRPLF�FULWHULD�WR�WKHLU�GHFLVLRQ�RQ�PHDVXUHV�
WR�EH� LPSOHPHQWHG� WR�XQORFN� WKH� HQHUJ\�VDYLQJ�SRWHQWLDO� RI�EXLOGLQJV��7KH�UHVXOWV� KLJKOLJKW�
ZKLFK�HQHUJ\�HIILFLHQF\�PHDVXUHV�VKRXOG�EH� LPSOHPHQWHG� WR�DFKLHYH�WKH�JUHDWHVW�EHQHILW� IRU�
WKH� FLW\�� UHVXOWLQJ� LQ� D� UDQNLQJ� OLVW� RI� PHDVXUHV� DQG� UHFRPPHQGHG� VROXWLRQV�� $� VLPLODU�
UHVHDUFK�KDV�EHHQ�SHUIRUPHG�LQ�,WDO\�E\�FRQVLGHULQJ�WKH�6XVWDLQDEOH�(QHUJ\�$FWLRQ�3ODQ�RI�WKH�
FLW\� RI� 0HO]R� �'DOO¶2¶� HW� DO�� ������� 5HVXOWV� KDYH� GHPRQVWUDWHG� KRZ� FRQVLGHULQJ� RQO\� WKH�
HFRQRPLF�DSSURDFK�WR�PDNH�GHFLVLRQV�RQ�WKH�UHQRYDWLRQ�RI�EXLOGLQJV� OHDGV�WR�UHVXOWV�WKDW�GR�
QRW� WDNH� LQWR� FRQVLGHUDWLRQ� WKH� PRVW� LPSRUWDQW� REMHFWLYH� RI� WKH� FLWLHV� ±� WR� LQFUHDVH� WKH�
VXVWDLQDELOLW\� RI� WKH�ZKROH�FRPPXQLW\��+RZHYHU�� LQ�ERWK�VWXGLHV�� WKH�FRQVLGHUHG� UHQRYDWLRQ�
VWUDWHJLHV�KDYH�QRW�H[SOLFLWO\� LQFRUSRUDWHG� LQLWLDWLYHV�DGGUHVVLQJ�XVHU¶V�EHKDYLRXU�DPRQJ� WKH�
UHFRPPHQGHG�VROXWLRQV� WR�EH� LPSOHPHQWHG� WR�HIIHFWLYHO\� UHGXFH�HQHUJ\� FRQVXPSWLRQ� LQ� WKH�
KRXVLQJ�VHFWRU��ERWK�SULRU�DQG�DIWHU�UHQRYDWLRQ��:LWKRXW�FRQVLGHULQJ�HQHUJ\�EHKDYLRXU�KDV�D�
NH\�IDFWRU� IRU� WKH�VXFFHVV�RI�VWUDWHJLHV�DGGUHVVLQJ�EXLOGLQJV�UHQRYDWLRQ�� WKH�H[SHFWHG�HQHUJ\�
VDYLQJV� KDYH� EHHQ� GHPRQVWUDWHG� WR� EH� PLVOHDGLQJ�� DQG� WKH� LPSDFW� RI� VXFK� PHDVXUHV�
RYHUHVWLPDWHG��
3ROLF\� LQVWUXPHQWV�DW�GLIIHUHQW� OHYHOV��L�H��(8��QDWLRQDO��UHJLRQDO�DQG� ORFDO��DUH�VWUXJJOLQJ�WR�
HQFRXUDJH�GHFLVLRQ�PDNHUV�WR�LQFOXGH�LQIRUPDWLRQ�WR�RFFXSDQWV�DV�D�SUHUHTXLVLWH�WR�LPSOHPHQW�
HIIHFWLYH� HQHUJ\� UHQRYDWLRQ� VWUDWHJLHV� RI� WKH� KRXVLQJ� VWRFN��0HDVXUHV� WR� SURPRWH� HIILFLHQW�
EHKDYLRXU� FDQ� EH� GLYLGHG� LQ� WZR� JURXSV�� SV\FKRORJLFDO� VWUDWHJLHV� DQG� VWUXFWXUDO� VWUDWHJLHV�
�6WHJ���������:KLOH�WKH�IRUPHU��H�J��HGXFDWLRQ��LQIRUPDWLRQ��DUH�DLPHG�DW�LQIOXHQFLQJ�GLUHFWO\�
WKH�XVHU�� WKH� ODWWHU� �H�J�� QHZ�DSSOLDQFHV�� LQIUDVWUXFWXUHV�� VHUYLFHV��DUH� DLPHG�DW� FKDQJLQJ� WKH�
FRQWH[W� LQ� ZKLFK� GHFLVLRQV� DUH� PDGH�� WR� LQFUHDVH� WKH� HQHUJ\� VDYLQJ� DWWUDFWLYHQHVV�� 3ROLF\�
LQVWUXPHQWV�DUH�UHVSRQVLEOH�WR�WUDQVODWH�WKHVH�VWUDWHJLHV�LQWR�SUDFWLFHV��)RXU�PDLQ�FDWHJRULHV�RI�
SROLF\� LQVWUXPHQWV� FDQ� EH� LGHQWLILHG�� LQIRUPDWLRQ�� HFRQRPLF�� DGPLQLVWUDWLYH� DQG� SK\VLFDO�
�/LQGHQ� HW� DO��� ������� )RFXVLQJ� RQ� LQIRUPDWLRQ�� WKH� LPSRUWDQFH� RI� WDLORUHG� LQIRUPDWLRQ� DQG�
IHHGEDFN� KDV� EHHQ� UHFRJQLVHG� �(XURSHDQ� (QYLURQPHQW� $JHQF\�� ������� )HHGEDFN� SOD\V� D�
VLJQLILFDQW�UROH� LQ�UDLVLQJ�HQHUJ\�DZDUHQHVV�DQG�FKDQJLQJ�RFFXSDQW�DWWLWXGHV�WRZDUGV�HQHUJ\�
FRQVXPSWLRQ��$PRQJ�WKH�GLIIHUHQW� W\SHV�RI� IHHGEDFN�� WKLV�UHVHDUFK� IRFXV�RQ�GLUHFW� IHHGEDFN�
�H�J��VPDUW�PHWHUV���DYDLODEOH�RQ�GHPDQG�DQG�LQGLUHFW�IHHGEDFN��H�J��LQIRUPDWLYH�HQHUJ\�ELOOV��
HQHUJ\� DZDUHQHVV� FDPSDLJQV� DQG� FROODERUDWLYH� OHDUQLQJ��� )DUXTXL� HW� DO�� IRXQG� WKDW� GLUHFW�
IHHGEDFN�SURYLGHG�E\�LQ�KRPH�GLVSOD\V�FDQ�HQFRXUDJH�RFFXSDQWV�WR�PDNH�PRUH�HIILFLHQW�XVH�
RI� HQHUJ\�� (QHUJ\� VDYLQJV� IURP� RFFXSDQW� EHKDYLRXU� UDQJH� EHWZHHQ� ��� DQG� ����� ZLWK� DQ�
DYHUDJH� RI� ��� �)DUXTXL�� ������� 7KH� UDQJH� RI� VDYLQJV� DFKLHYHG� WKURXJK� LQGLUHFW� IHHGEDFN�
WHQGV� WR�EH� ORZHU� WKDQ� WKH�RQH� UHSRUWHG� LQ�GLUHFW� IHHGEDFN�VWXGLHV� ���±������1HYHUWKHOHVV��
WKH\� DUH� LPSRUWDQW� WR� PDNH� XVHUV� DZDUH� RI� WKH� LPSDFW� RI� WKHLU� GDLO\� SUDFWLFHV�� DQG� DUH�
DFKLHYDEOH� DW� UHODWLYHO\� ORZ� FRVW�� 0RUHRYHU�� LW� KDV� EHHQ� VWXGLHG� WKDW� WKH� FRPELQDWLRQ� RI�
GLIIHUHQW� LQIRUPDWLRQDO� IHHGEDFN� PD\� OHDG� WR� DQ� LQFUHDVH� RI� HQHUJ\� VDYLQJV� XS� WR� ����
�(XURSHDQ�(QYLURQPHQW�$JHQF\����������
�
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3. Methodology
�
3.1  The Analytic Hierarchy Process (AHP) 
7KH�PDLQ� LVVXH�SROLF\�PDNHUV�DUH�VWUXJJOLQJ�ZLWK� LV�WR�XQGHUVWDQG�ZKLFK�PHDVXUHV�RIIHU�WKH�
JUHDWHVW� EHQHILW� ZLWKLQ� WKH� IUDPHZRUN� RI� LQWHUDFWLQJ� HQYLURQPHQWDO�� HFRQRPLF� DQG� VRFLDO�
IDFWRUV��,Q�IDFW��ZKHQ�LW�FRPHV�WR�LQFUHDVH�WKH�VXVWDLQDELOLW\�RI�FLWLHV��DQ�HFRQRPLFDOO\�RULHQWHG�
FRVW�EHQHILW� DQDO\VLV� DORQH� LV� QRW� DGHTXDWH� WR� WDNH� LQWR� FRQVLGHUDWLRQ� WKH� PXOWLSOLFLW\� RI�
GHWHUPLQDQWV�WRZDUGV�DQ�HQHUJ\�HIILFLHQW�EXLOGLQJ�VWRFN��
7R� VXSSRUW� GHFLVLRQ�PDNHUV� WR� GHVLJQ� HIIHFWLYH� HQHUJ\� HIILFLHQF\� UHQRYDWLRQ� SROLFLHV�� D�
PHWKRGRORJ\�EDVHG�RQ�WKH�DSSOLFDWLRQ�RI�WKH�$QDO\WLF�+LHUDUFK\�3URFHVV��$+3��LV�SUHVHQWHG��
$+3�LV�D�WKHRU\�RI�PHDVXUHPHQW�WKURXJK�SDLUZLVH�FRPSDULVRQV�DQG�UHOLHV�RQ�WKH�MXGJHPHQWV�
RI� H[SHUWV� WR� GHULYH� SULRULW\� VFDOHV�� 7KH� FRPSDULVRQV� DUH� PDGH� XVLQJ� D� VFDOH� RI� DEVROXWH�
MXGJHPHQWV�WKDW�UHSUHVHQWV��KRZ�PXFK�PRUH��RQH�HOHPHQW�GRPLQDWHV�DQRWKHU�ZLWK�UHVSHFW�WR�D�
JLYHQ�DWWULEXWH��7KURXJK�WKHVH�VFDOHV��LV�SRVVLEOH�WR�PHDVXUH�LQWDQJLEOHV�LQ�UHODWLYH�WHUPV��7KH�
MXGJHPHQWV� PD\� EH� LQFRQVLVWHQW�� WKHUHIRUH� FRQVLVWHQF\� VKRXOG� EH� FKHFNHG� DQG� NHSW� ZLWKLQ�
FHUWDLQ� YDOXHV� �6DDW\�� ������ 6DDW\�� ������� 7R� JHQHUDWH� SULRULWLHV� WR� VXSSRUW� GHFLVLRQV�� IRXU�
PDLQ�VWHSV�KDYH�WR�EH�IROORZHG�� L��WR�GHILQH�WKH�SUREOHP��DQG�WR�VHW� WKH�JRDO�� LL�� WR�VWUXFWXUH�
WKH� GHFLVLRQ� KLHUDUFK\� IURP� WKH� WRS� �WKH� RYHUDOO� REMHFWLYH��� WKURXJK� WKH� LQWHUPHGLDWH� OHYHO�
�FULWHULD���WR�WKH�ORZHVW�OHYHO�UHSUHVHQWHG�E\�WKH�DOWHUQDWLYHV��PHDVXUHV���LLL��WR�EXLOG�SDLUZLVH�
FRPSDULVRQ�PDWULFHV�DQG�XQGHUWDNH�D�FRQVLVWHQF\� WHVW�� LY�� WR�HVWLPDWH� WKH� UHODWLYH�ZHLJKV�RI�
WKH�FRPSRQHQWV�RI�HDFK�OHYHO��$+3�VFDOH�FRQVLGHUHG�LV�DV�IROORZV����IRU�HTXDO�LPSRUWDQFH����
IRU�PRGHUDWH�LPSRUWDQFH����IRU�VWURQJ�LPSRUWDQFH����IRU�YHU\�VWURQJ�LPSRUWDQFH����IRU�H[WUHPH�
LPSRUWDQFH��SDLU�YDOXHV�DUH�XVHG�IRU�SULRULWLHV�LQ�EHWZHHQ�WKH�RGG�RQHV��
7KH� PHWKRGRORJ\� GHVFULEHG� LQ� WKH� IROORZLQJ� SDUDJUDSKV� DLPV� WR� GHPRQVWUDWH� WKDW� WKH�
PHDVXUHV�WDFNOLQJ�XVHU¶V�EHKDYLRXU�DUH�WKH�PRVW�XUJHQW�WR�EH�LPSOHPHQWHG�DQG�WKHUHIRUH�WKH\�
VKRXOG�EH�RQ�WKH�WRS�RI�WKH�SULRULW\�OLVW�ZKHQ�LW�FRPHV�WR�GHVLJQ�HIIHFWLYH�UHQRYDWLRQ�VWUDWHJLHV�
RI� WKH� KRXVLQJ� VWRFN�� 7KXV�� HQHUJ\� EHKDYLRXU� RI� RFFXSDQWV� QHHGV� WR� EH� HPEHGGHG� LQ�
UHQRYDWLRQ� SROLFLHV�� LQ� RUGHU� WR� UHGXFH� WKH� JDS� EHWZHHQ� H[SHFWHG� DQG� DFWXDO� HQHUJ\�
FRQVXPSWLRQ��WR�UDLVH�DZDUHQHVV�RQ�WKH� LQGLYLGXDO� LPSDFW�RQ�WKH�HQHUJ\�FRQVXPSWLRQ� DQG�WR�
EXLOG� VXVWDLQDEOH� FRPPXQLWLHV�� $� VHQVLWLYLW\� DQDO\VLV� LV� SHUIRUPHG� WR� GHVLJQ� GLIIHUHQW�
VFHQDULRV� EDVHG� RQ� WKH� DOORFDWLRQ� RI� SULRULWLHV� DPRQJ� GLIIHUHQW� FULWHULD�� 7KH� VFHQDULRV� DUH�
LQWHQGHG�DV�PXOWLSOH�ZD\V�WR�DFKLHYH�WKH�DERYH�PHQWLRQHG�JRDO��
�
3.2  Definition of measures, criteria, scenarios and their hierarchy 
7KH� RYHUDOO� REMHFWLYH� FRQVLGHUHG� DV� WKH� JRDO� RI� WKH� $+3� DSSOLFDWLRQ�� LV� WR� ORZHU� HQHUJ\�
FRQVXPSWLRQ�LQ�KRXVLQJ�VHFWRU�E\�VHOHFWLQJ�WKH�PHDVXUHV�WKDW�PRUH�WKDQ�RWKHUV�FDQ�OHDG�WR�DQ�
HIIHFWLYH�LPSOHPHQWDWLRQ�RI�WKH�HQHUJ\�UHQRYDWLRQ�VWUDWHJLHV��
$PRQJ� WKH� QXPHURXV� FULWHULD� DQG� LQGLFDWRUV� WKDW� DUH� QRUPDOO\� XVHG� LQ� HQYLURQPHQWDO�
DVVHVVPHQW� RI�EXLOGLQJV�� IRXU�FULWHULD� KDYH�EHHQ� WDNHQ� LQWR� FRQVLGHUDWLRQ� IRU� WKH�DLP�RI� WKLV�
VWXG\�� 7KH� environmental criterion� LV� WKH� RQH� DLPLQJ� DW� PD[LPLVLQJ� WKH� HQHUJ\� DQG� &2��

UHGXFWLRQ�� QR� PDWWHU� WKH� HFRQRPLF�� VRFLDO� DQG� SUDFWLFDEOH� IHDVLELOLW\� RI� LPSOHPHQWLQJ� WKH�
UHQRYDWLRQ� DOWHUQDWLYHV�� 7KH� economic criterion� DLPV� DW� PD[LPLVLQJ� WKH� UHYHQXHV� DQG�� RU�
PLQLPLVLQJ� WKH� ORVV�� WKXV� WDNHV� LQWR� FRQVLGHUDWLRQ� WKH� FRVW�HIIHFWLYHQHVV� RI� PHDVXUHV�� 7KH�
social criterion� LV� WKH� RQH� UHFRJQLVLQJ� WKH� LPSRUWDQFH� RI� VRFLDO� DQG� FXOWXUDO� YDOXHV�� DQG�
VXSSRUW� LQFOXVLRQ� RI� WKHVH� YDOXHV� LQ� WKH� VHOHFWLRQ� RI� HQHUJ\� UHQRYDWLRQ�PHDVXUHV�� 7KH� ODVW�
FULWHULRQ�FRQVLGHUHG� LV�WKH�practicability�RI�VXFK�HQHUJ\�HIILFLHQF\�PHDVXUHV��HYDOXDWLQJ�KRZ�
HDV\�DQG�IUHH�IURP�RSHUDWLRQDO�EDUULHUV�LV�WKH�DSSOLFDELOLW\�RI�WKH�IRUHVHHQ�PHDVXUHV��
$V�UHVXOWV�RI�OLWHUDWXUH�DQG�FDVH�VWXGLHV�UHYLHZ��WDNLQJ�DV�D�UHIHUHQFH�WKH�UHQRYDWLRQ�SUDFWLFHV�
RI� ,WDOLDQ� UHVLGHQWLDO� EXLOGLQJ� VWRFN� �6HPSULQL� HW� DO��� ������ 6DQWDQJHOR� HW� DO��� ������� ��
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�

SDFNDJHV� RI� PHDVXUHV� ±� 0���� WR� 0���� ±� KDYH� EHHQ� LGHQWLILHG� DV� SRWHQWLDO� DOWHUQDWLYHV� WR�
LPSURYH�WKH�HQHUJ\�SHUIRUPDQFH�RI�WKH�KRXVLQJ�VWRFN��7DEOH������
�

MEASURES DEPENDENCY FROM BEHAVIOUR 
0������,QGLUHFW�IHHGEDFN� +LJK�

0������'LUHFW�IHHGEDFN��VPDUW�PHWHUV� +LJK�
0������5HSODFHPHQW�RI�WKH�KHDWLQJ�V\VWHP� 0HGLXP�

0������5HSODFHPHQW�RI�KRPH�DSSOLDQFHV��OLJKWV� 0HGLXP�
0������5HSODFHPHQW�RI�ZLQGRZV� 0HGLXP�

0������,QVXODWLRQ�RI�EXLOGLQJ�HQYHORSH� /RZ��1RQH�
0������5HQHZDEOH�HQHUJ\�V\VWHPV� /RZ��1RQH�

Table 1: List of measures and level of dependency from behaviour 
�
7KHVH� PHDVXUHV� KDYH� EHHQ� FOXVWHUHG� DFFRUGLQJ� WR� WKHLU� OHYHOV� RI� GHSHQGHQF\� IURP� WKH�
RFFXSDQW�EHKDYLRXU��0����DQG�0����DUH�WKH�WZR�DOWHUQDWLYHV�VWURQJO\�GHSHQGHQW� RQ�RFFXSDQW�
EHKDYLRXU�� VLQFH� WKH\� DUH� GHVLJQHG� WR� DGGUHVV� GLUHFWO\� WKH� EHKDYLRXU� FKDQJH� DQG� WKH�
KRXVHKROGV� DZDUHQHVV� RI� WKHLU� LPSDFW� RQ� HQHUJ\� FRQVXPSWLRQ�� 0����� 0���� DQG� 0���� DUH�
GHSHQGHQW�WR�D�FHUWDLQ�GHJUHH�RQ�RFFXSDQW�EHKDYLRXU��,Q�IDFW��ZKHWKHU�WKH�KHDWLQJ�V\VWHP��WKH�
KRPH�DSSOLDQFHV�DQG�WKH�ZLQGRZV�DUH�HIILFLHQW�RU�QRW��LW�ZLOO�VWLOO�EH�WKH�RFFXSDQW�ZKR�GHFLGHV�
KRZ�WR�XVH�WKHP�� LQWURGXFLQJ�D� OHYHO�RI�XQFHUWDLQW\�RI�VXFK�PHDVXUHV�WR� LQFUHDVH� WKH�HQHUJ\�
HIILFLHQF\�RI�KRXVLQJ�EXLOGLQJV��2Q�WKH�FRQWUDU\��0����DQG�0����KDYH�EHHQ�FOXVWHUHG�DV�QRQ�
GHSHQGHQW�RQ�EHKDYLRXU��VLQFH�WKH\�UHSUHVHQW�WKH�DOWHUQDWLYHV�WKDW�PRUH�WKDQ�RWKHUV�DUH�DEOH�WR�
UHDFK� WKH� WDUJHW� RI� HQHUJ\� HIILFLHQF\� WKH\� DUH� GHVLJQHG� IRU�� ZLWK� OLPLWHG� LQIOXHQFH� RI��
RFFXSDQW¶V�EHKDYLRXU��
7KH�VWUXFWXUH�RI�WKH�KLHUDUFK\�IUDPHZRUN�GHVFULEHG�DERYH�LV�GUDZQ�LQ�)LJXUH����7KH�ILUVW�OHYHO�
UHSUHVHQWV�WKH�JRDO�RI�WKH�DQDO\VLV��7KH�VHFRQG�OHYHO�LV�FRPSRVHG�E\�PXOWLSOH�FULWHULD��7KH�ODVW�
OHYHO�LV�PDGH�E\�WKH�DOWHUQDWLYH�FKRLFHV�RU�PHDVXUHV��
�

�
Figure 1: Hierarchy framework 

�
�
4. Results and discussion
�
7KH� UHVXOWV� UHSRUW� WKH� DSSOLFDWLRQ� RI� $+3� DFFRUGLQJ� WR� WKH� KLHUDUFK\� RI� JRDO�� FULWHULD� DQG�
PHDVXUHV�GHVFULEHG�DERYH��7KH�VHFRQG�VXE�VHFWLRQ�GHVFULEHV�WKH�VFHQDULRV�VHOHFWHG�DQG�KRZ�
WKH�FULWHULD�DUH�FRPELQHG�DPRQJ�WKHP�WR�GHILQH�WKH�ILYH�VFHQDULRV��
�
4.1  AHP pairwise comparisons 
7KH� FRQVLVWHQF\� WHVW� LV� RQH� RI� WKH� HVVHQWLDO� IHDWXUHV� RI� WKH� $+3� PHWKRG� ZKLFK� DLPV� WR�
HOLPLQDWH�WKH�SRVVLEOH�LQFRQVLVWHQF\�UHYHDOHG�LQ�WKH�FULWHULD�ZHLJKWV�WKURXJK�WKH�FRPSXWDWLRQ�
RI� FRQVLVWHQF\� OHYHO� RI� HDFK� PDWUL[�� 7KH� FRQVLVWHQF\� UDWLR� �&5�� LV� XVHG� WR� GHWHUPLQH� DQG�
MXVWLI\�WKH�LQFRQVLVWHQF\�LQ�WKH�SDLUZLVH�FRPSDULVRQ��6DDW\���������7KH�DFFHSWDEOH�&5�YDOXHV�
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�

LV�DVVXPHG������IRU�PDWUL[�ODUJHU�WKDQ��[���$OO�WKH�&5�YDOXHV�RI�WKH�PDWUL[HV�FRQVLGHUHG�DUH�
EHORZ�WKLV�OLPLW��WKHUHIRUH�WKH�ZHLJKW�UHVXOWV�FDQ�EH�DVVXPHG�DV�YDOLG�DQG�FRQVLVWHQW��
7KH� UHVXOWV� IURP� WKH� HQYLURQPHQWDO� FULWHULRQ� GHFLVLRQ�PDWUL[� DUH� SUHVHQWHG�� SULRULWLVHG� DQG�
UDQNHG� LQ� 7DEOH� ��� ,Q� RUGHU� WR� KLJKOLJKW� WKH�PHGLXP�GHSHQGHQF\� OHYHO� RI�0�����0���� DQG�
0����IURP�EHKDYLRXU��WKH�SUHIHUHQFH�RI�VXFK�PHDVXUHV�SDLUZLVH�FRPSDUHG�WR�0����DQG�0����
KDYH�EHHQ�ORZHUHG��L�H��WZR�SRLQWV�GHFUHDVHG�LQ�WKH�VFDOH�RI�SUHIHUHQFH���7KLV�DVVXPSWLRQ�KDV�
EHHQ�PDGH�WR�LQFRUSRUDWH�WKH�VRPHKRZ�GHSHQGHQF\�RQ�EHKDYLRXU�RI�VXFK�PHDVXUHV��6HOHFWLQJ�
0�����0����DQG�0����ZLWKRXW�WDNLQJ� LQWR�FRQVLGHUDWLRQ�WKDW� WKH\�DUH� LQIOXHQFHG�IURP�XVHU¶V�
EHKDYLRXU�FDQ�OHDG�WR�RYHUHVWLPDWH�WKH�HQYLURQPHQWDO�EHQHILW�RI�VXFK�PHDVXUHV��
7DEOHV� ���� SUHVHQW� WKH� UHVXOWV� IURP� SDLUZLVH� FRPSDULVRQV� WDNLQJ� LQWR� FRQVLGHUDWLRQ�
UHVSHFWLYHO\� WKH� HFRQRPLF�� VRFLDO� DQG� SUDFWLFDEOH� FULWHULD�� (DFK� WDEOH� VKRZV� WKH� SULRULW\� RI�
VHOHFWHG� PHDVXUHV� DFFRUGLQJ� WR� WKH� UHVXOWV� RI� WKH� GHFLVLRQ� PDWUL[�� DQG� WKH� UDQNLQJ� RI� WKH�
DOWHUQDWLYHV�ZKHQ�HDFK�FULWHULRQ�LV�FRQVLGHUHG�DORQH��LQ�DEVROXWH�WHUPV��
�

�ENVIRONMENTAL CRITERION�
DECISION MATRIX 0���� 0���� 0���� 0���� 0���� 0���� 0���� PRIORITY RANKING 

0���� �� ����� ����� ����� ����� ����� ����� ����� ��
0����� ����� �� ����� ����� ����� ����� ����� ����� ��
0����� ����� ����� �� ����� ����� ����� ����� ����� ��
0����� ����� ����� ����� �� ����� ����� ����� ����� ��
0���� ����� ����� ����� ����� �� ����� ����� ������ ��
0����� ����� ����� ����� ����� ����� �� ����� ������ ��
0���� ����� ����� ����� ����� ����� ����� �� ������ ��

 Table 2: Pairwise comparison for environmental criterion. Consistency Ratio CR = 0.09 
�

�ECONOMIC CRITERION�
DECISION MATRIX 0���� 0���� 0���� 0���� 0���� 0���� 0���� PRIORITY RANKING 

0���� �� ����� ����� ����� ����� ����� ����� ������ ��
0����� ����� �� ����� ����� ����� ����� ����� ������ ��
0����� ����� ����� �� ����� ����� ����� ����� ������ ��
0����� ����� ����� ����� �� ����� ����� ����� ������ ��
0���� ����� ����� ����� ����� �� ����� ����� ����� ��
0����� ����� ����� ����� ����� ����� �� ����� ����� ��
0���� ����� ����� ����� ����� ����� ����� �� ����� ��

Table 3: Pairwise comparison for economic criterion. Consistency Ratio CR = 0.05 
�

�SOCIAL CRITERION�
DECISION MATRIX 0���� 0���� 0���� 0���� 0���� 0���� 0���� PRIORITY RANKING 

0���� �� ����� ����� ����� ����� ����� ����� ������ ��
0����� ����� �� ����� ����� ����� ����� ����� ������ ��
0����� ����� ����� �� ����� ����� ����� ����� ����� ��
0����� ����� ����� ����� �� ����� ����� ����� ����� ��
0���� ����� ����� ����� ����� �� ����� ����� ����� ��
0����� ����� ����� ����� ����� ����� �� ����� ����� ��
0���� ����� ����� ����� ����� ����� ����� �� ����� ��

Table 4: Pairwise comparison for social criterion. Consistency Ratio CR = 0.03 
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�PRACTICABLE CRITERION�
DECISION MATRIX 0���� 0���� 0���� 0���� 0���� 0���� 0���� PRIORITY RANKING 

0���� �� ����� ����� ����� ����� ����� ����� ������ ��
0����� ����� �� ����� ����� ����� ����� ����� ������ ��
0����� ����� ����� �� ����� ����� ����� ����� ����� ��
0����� ����� ����� ����� �� ����� ����� ����� ������ ��
0���� ����� ����� ����� ����� �� ����� ����� ����� ��
0����� ����� ����� ����� ����� ����� �� ����� ����� ��
0���� ����� ����� ����� ����� ����� ����� �� ����� ��

Table 5: Pairwise comparison for social criterion. Consistency Ratio CR = 0.06 
�
)LJXUH���VKRZV� WKH�SULRULW\� WUHQG�RI�HDFK�FULWHULRQ�� ³0���� ±� ,QGLUHFW� IHHGEDFN´�DQG�³0���� ��
'LUHFW� IHHGEDFN��VPDUW�PHWHUV´�DUH�WKH�WRS�DOWHUQDWLYHV�FRQVLGHULQJ�WKUHH�RXW�RI�IRXU�FULWHULD��
ZKLOH� LPSOHPHQWLQJ� ³0���� ��5HQHZDEOH� HQHUJ\� V\VWHPV´� KDV� WKH� KLJKHVW� SULRULW\�ZKHQ� WKH�
HQYLURQPHQWDO�FULWHULRQ� LV�FRQVLGHUHG��%HVLGH� WKHVH� WKUHH�VROXWLRQV��³0���� ��5HSODFHPHQW� RI�
KRPH�DSSOLDQFHV�� OLJKWV´� LV� WKH�PHDVXUH� WKDW�VKRZV� WKH�PRVW�VLJQLILFDQW�FKDQJHV�DPRQJ� WKH�
FULWHULD�FRQVLGHUHG��
�

��
��
���
���
���
���
���
���
���
���
���

0��� 0��� 0��� 0��� 0��� 0��� 0���

(19,5210(17$/�35,25,7< (&2120,&�35,25,7< 62&,$/�35,25,7< 35$&7,&$%/(�35,25,7<
�

Figure 2: Criteria priority 
�
�
4.2  Sensitivity analysis 
,Q�RUGHU� WR� LQFOXGH�DOO� WKH�PDLQ�DOWHUQDWLYH�GHFLVLRQV�WKDW�SROLF\�PDNHUV�PLJKW� IDFH�WR�UHDFK�
WKH�RYHUDOO�REMHFWLYH�RI�ORZHULQJ�HQHUJ\�FRQVXPSWLRQ�LQ�KRXVLQJ�VHFWRU��D�VHQVLWLYLW\�DQDO\VLV�
KDV�EHHQ�SHUIRUPHG� WR�GHILQH���SRVVLEOH�VFHQDULRV�WKDW� LQFOXGHV�GLIIHUHQW�FRPELQDWLRQ�RI� WKH�
VHOHFWHG�FULWHULD��7KH�ZHLJKWV�DVVLJQHG�IRU�HDFK�VFHQDULR�DUH�SUHVHQWHG�LQ�7DEOH����7KH�QHXWUDO�
VFHQDULR� IRUHVHHV� D� GHFLVLRQ� PDGH� E\� HTXDOO\� HYDOXDWH� WKH� IRXU� FULWHULD�� 7KH� UHVW� RI� WKH�
VFHQDULRV�DUH�GHVLJQHG�WR�PDNH�RQH�FULWHULRQ�SUHYDLO��ZLWK�D�GRXEOH�ZHLJKW�ZLWK�UHVSHFW�WR�WKH�
RWKHU�WKUHH�FULWHULD��
7KH�UHVXOWV�RI�WKH�VHQVLWLYLW\�DQDO\VLV�DUH�SUHVHQWHG�LQ�7DEOH����7KH�URZV�UHSUHVHQW�WKH�VHYHQ�
PHDVXUHV�� ZKLOH� WKH� ILYH� PDLQ� FROXPQV� VKRZ� ERWK� WKH� SULRULW\� DQG� WKH� UDQNLQJ� RI� HDFK�
VFHQDULR��5HFRPPHQGDWLRQV�RQ�ZKLFK�PHDVXUHV�VKRXOG�EH�VHOHFWHG� ILUVW�DUH�GUDZQ�E\�WDNLQJ�
LQWR�FRQVLGHUDWLRQ�WKH�UHVXOWV�RI�HDFK�UDQNLQJ�OLVW��7KH�WUDIILF�OLJKW�FRORXUV�IURP�JUHHQ�WR�UHG�
VKRZ�WKH�SULRULW\�RI�UHFRPPHQGHG�VROXWLRQV��
7KH� HYLGHQFH� RI� KRZ� EHKDYLRXU� LV� HPEHGGHG� LQWR� WKH�PHDVXUHV� ZLWK� WKH� KLJKHVW� VFRUHV� LV�
SUHVHQWHG�LQ�)LJXUH����
�
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��
(19,5210(17$/�

&5,7(5,21�
(&2120,&�
&5,7(5,21�

62&,$/�
&5,7(5,21�

35$&7,&$%/(�
&5,7(5,21�

1(875$/�6&(1$5,2� ���� ���� ���� ����

(19,5210(17$/�6&(1$5,2� ���� ���� ���� ����

(&2120,&�6&(1$5,2� ���� ���� ���� ����

62&,$/�6&(1$5,2� ���� ���� ���� ����

35$&7,&$%/(�6&(1$5,2� ���� ���� ���� ����

Table 6: Weights assumption for sensitivity analysis 
�
5(&200(

1'('�
62/87,216�

1(875$/��
6&(1$5,2�

(19,5210(17
$/�6&(1$5,2�

(&2120,&�
6&(1$5,2�

62&,$/��
6&(1$5,2�

35$&7,&$%/(�
6&(1$5,2�

3ULRULW\� 5DQNLQJ� 3ULRULW\� 5DQNLQJ� 3ULRULW\� 5DQNLQJ� 3ULRULW\� 5DQNLQJ� 3ULRULW\� 5DQNLQJ�
0���� ������ �� ������ �� ������ �� ������ �� ������ ��
0���� ������ �� ������ �� ������ �� ������ �� ������ ��
0���� ����� �� ����� �� ����� �� ����� �� ����� ��
0���� ������ �� ����� �� ������ �� ����� �� ������ ��
0���� ����� �� ����� �� ����� �� ����� �� ����� ��
0���� ����� �� ������ �� ����� �� ����� �� ����� ��
0���� ������ �� ������ �� ������ �� ������ �� ������ ��

Table 7: Results from sensitivity analysis and ranking of recommended solutions 
�

�
Figure 3: Scenario analysis and evidence of energy behaviour relevance�

 
 
5. Conclusions, limitations and policy recommendations 
�
7KLV� UHVHDUFK�KDV�FRQWULEXWHG� WR�KLJKOLJKW� WKH�FHQWUDO� UROH� RI�KRXVHKROG�EHKDYLRXU�DQG�GDLO\�
SUDFWLFHV� WR� ORZHU� HQHUJ\� FRQVXPSWLRQ� ZKHQ� LW� FRPHV� WR� UHQRYDWLRQ� RI� H[LVWLQJ� KRXVLQJ�
EXLOGLQJV�� $� PHWKRGRORJ\� EDVHG� RQ� PXOWL�FULWHULD� DVVHVVPHQW� RI� GLIIHUHQW� VWUDWHJLHV� E\�
DSSO\LQJ� WKH� $QDO\WLF� +LHUDUFK\� 3URFHVV� �$+3�� KDV� EHHQ� SUHVHQWHG�� 7KH� PHWKRGRORJ\�
DOORZHG� WR� FRPELQH� TXDQWLWDWLYH� DQG� TXDOLWDWLYH� DWWULEXWHV� DQG� WR� WUDQVODWH� TXDOLWDWLYH�
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SUHIHUHQFHV�LQWR�UDWLR�VFDOHG�GDWD��7KH�$+3�DSSOLFDWLRQ�JRDO�KDV�EHHQ�GHILQHG�DV�VHOHFWLQJ�WKH�
PHDVXUHV� WKDW� PRUH� WKDQ� RWKHUV� FDQ� OHDG� WR� DQ� HIIHFWLYH� LPSOHPHQWDWLRQ� RI� WKH� HQHUJ\�
UHQRYDWLRQ� VWUDWHJLHV� DQG� FDQ� LQFUHDVH� HQHUJ\� HIILFLHQF\� RI� H[LVWLQJ� KRXVLQJ� VWRFN�� )RXU�
FULWHULD�DQG�VHYHQ�PHDVXUHV�KDYH�EHHQ�LGHQWLILHG��UHVSHFWLYHO\�DV�LQWHUPHGLDWH�OHYHO�DQG�ORZHU�
OHYHO�RI�WKH�KLHUDUFK\�IUDPHZRUN��5HVXOWV�VKRZ�WKDW�³0������,QGLUHFW� IHHGEDFN´�DQG�³0���� ��
'LUHFW�IHHGEDFN��VPDUW�PHWHUV´��WKH�WZR�PHDVXUHV�WKDW�PRUH�WKDQ�WKH�RWKHU�FRQVLGHUHG�UHO\�RQ�
XVHU¶V� EHKDYLRXU�� KDYH� UHVXOWHG� WR� EH� WKH� WRS� DOWHUQDWLYHV� E\� WKUHH� RXW� RI� IRXU� FULWHULD��
$IWHUZDUGV�� D� VHQVLWLYLW\� DQDO\VLV� KDV�EHHQ�SHUIRUPHG� WR�GHILQH� ILYH�SRVVLEOH� VFHQDULRV� WKDW�
LQFOXGHV� GLIIHUHQW� FRPELQDWLRQ� RI� WKH� VHOHFWHG� FULWHULD�� 7KH� DLP� KDV� EHHQ� WR� LQFOXGH� DOO� WKH�
PDLQ� DOWHUQDWLYH� GHFLVLRQV� WKDW� SROLF\�PDNHUV� PLJKW� IDFH� WR� UHDFK� WKH� UHGXFWLRQ� RI� HQHUJ\�
FRQVXPSWLRQ� E\� UHQRYDWLQJ� WKH� KRXVLQJ� VWRFN�� 7KH� DQDO\VLV� KDV� FRQILUPHG� WKH�XUJHQF\� DQG�
FRQYHQLHQFH�WR�LPSOHPHQW�WKH�ILUVW�WZR�PHDVXUHV�SULRU�WR�WKH�RWKHU�DOWHUQDWLYHV��
7KH�UHVHDUFK�HPEHGV�DOVR�VRPH�OLPLWDWLRQV��)LUVW�RI�DOO��WKH�GHFLVLRQV�RQ�WKH�VFRUHV�RI�SDLUZLVH�
FRPSDULVRQV�KDYH�EHHQ�PDGH�GLUHFWO\�E\�WKH�DXWKRUV��$OWKRXJK�WKH\�FRPH�IURP�WKH�HYLGHQFH�
RI� ORQJ�ODVWLQJ� FROODERUDWLRQV� ZLWK� SXEOLF� DXWKRULWLHV� �H�J�� PXQLFLSDOLWLHV� DQG� UHJLRQDO�
DXWKRULWLHV��� WR� HQKDQFH� WKH� UREXVWQHVV� RI� WKH� UHVXOWV�� LW� PLJKW� EH� VXJJHVWHG� WR� GHVLJQ� D�
SDUWLFLSDWRU\�SURFHVV�WR�GLUHFWO\�LQYROYH�H[SHUWV�LQ�GHFLVLRQV��RU�WR�GHOLYHU�D�VXUYH\�WR�JDWKHU�
VWDNHKROGHUV¶� IHHGEDFN� RQ� WKH�SULRULWLHV��6HFRQGO\�� WR� WKH� H[WHQW� RI� WKH� VWXG\�� LQIRUPDWLRQDO�
IHHGEDFN�±�ERWK�GLUHFW�DQG�LQGLUHFW�±�KDV�EHHQ�FRQVLGHUHG�WR�OHDG�WR�EHKDYLRXU�FKDQJH�GXH�WR�
UDWLRQDO�EHKDYLRXU��+RZHYHU��WKLV�DSSURDFK�KDV�EHHQ�FULWLFLVHG�IRU�UHO\LQJ�RQ�DVVXPSWLRQV�RI�
FRQVXPHUV�DV�JXLGHG�E\�HFRQRPLFDOO\� UDWLRQDOO\�GHFLVLRQV��ZKLOH� LQ�SUDFWLFH� LV�QRW� WKH�FDVH��
$OWKRXJK� WKH� OLPLWV�RI� WKLV� NLQG�RI�VWUDWHJ\�� LQIRUPLQJ� WKH�XVHUV�VWLOO� UHSUHVHQW� DQ� LPSRUWDQW�
HOHPHQW� LQ� WKH� LPSOHPHQWDWLRQ� RI� VWUXFWXUDO� VWUDWHJLHV� LQWHQGHG� WR� LQFUHDVH� WKH� HQHUJ\�
HIILFLHQF\�RI�EXLOGLQJV��
7ZR� PDLQ� SROLF\� UHFRPPHQGDWLRQV� FDQ� EH� GUDZQ�� 2Q� WKH� RQH� KDQG�� DV� PRUH� GDWD� RQ�
KRXVHKROG�HQHUJ\� FRQVXPSWLRQ� DQG� LQGRRU�FRPIRUW� OHYHOV�EHFRPH�DYDLODEOH�� WKHUH�DUH�PRUH�
SRVVLELOLWLHV�RI�SURYLGLQJ�WDLORUHG�IHHGEDFN�WR�RFFXSDQWV��+RZHYHU��WKHUH�LV�D�OLPLWHG�HYLGHQFH�
RI� SRVW�RFFXSDQF\� HYDOXDWLRQ� VWXGLHV� LQ� H[LVWLQJ� OLWHUDWXUH�� 7KXV�� WKH�PHDVXUHV� SURSRVHG� LQ�
WKLV� UHVHDUFK� ZLWK� D� KLJK� GHSHQGHQF\� RQ� EHKDYLRXU� DUH� LQWHQGHG� DV� FRPSOHPHQWDU\� WR� WKH�
RWKHUV�� DQG� ILUVW� WR� LPSOHPHQW� WR� UDLVH� DZDUHQHVV� DQG�GULYH�EHKDYLRXU� WRZDUGV�PRUH� HQHUJ\�
VXVWDLQDEOH� SUDFWLFHV�� EXW� WKH\� FHUWDLQO\� FDQQRW� UHDFK� WKH� JRDO� LI� LPSOHPHQWHG� DORQH��
,QIRUPDWLRQ��DZDUHQHVV�FDPSDLJQV��IHHGEDFN�DQG�RWKHU�LQIRUPDWLYH�SROLF\�LQVWUXPHQWV�VKRXOG�
EH�LQWHJUDWHG�E\�RWKHU�PHDVXUHV�DGGUHVVLQJ�WKH�SK\VLFDO�UHQRYDWLRQ��2Q�WKH�RWKHU�KDQG��SXEOLF�
DXWKRULWLHV�DUH�VHHNLQJ�IRU�VHUYLFHV�UDWKHU�WKDQ�SURGXFWV�WR�LQFUHDVH�WKH�UHQRYDWLRQ�UDWH�RI�WKH�
KRXVLQJ�VWRFN��%HWWHU� LQWHJUDWHG� FRPSOHPHQWDU\�DSSURDFKHV� WR�ERWK� WKH� WHFKQLFDO� DQG�VRFLDO�
HQHUJ\�WUDQVLWLRQV�DUH�UHTXLUHG��
�
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Detecting the Attractive Spots of Hiking Tourism Based on 
Geo-tagged Photos: The Case of the Northern Outskirts of 

Guangzhou, China  
�

3LQJ�6+(1��7RQJML�8QLYHUVLW\��&KLQD�
-LQJ\X�/,$1*��6RXWK�&KLQD�8QLYHUVLW\�RI�7HFKQRORJ\��&KLQD�
0LDR[L�=+$2��6RXWK�&KLQD�8QLYHUVLW\�RI�7HFKQRORJ\��&KLQD�

�
�
Abstract 

+LNLQJ� LQ� WKH�RXWVNLUWV�RI�PHJD�FLWLHV�DV�D�NLQG�RI� HQYLURQPHQWDOO\� IULHQGO\�DQG�VXVWDLQDEOH�
XUEDQ� WRXULVP� LV�EHFRPLQJ�PRUH�DQG�PRUH�SRSXODU� LQ�&KLQD��7KH� WUHQG�RI�XUEDQ� UHVLGHQWV�
SDUWLFLSDWLQJ� LQ�KLNLQJ� LQ�&KLQD�DSSHDUV� WR�EH� UHODWLYHO\� ODWH�FRPSDULQJ�ZLWK� WKDW� LQ�(XURSH��
7KHUHIRUH��WKH�IDFLOLWLHV�DQG�PDQDJHPHQW�IRU�KLNLQJ�WRXULVP�VWLOO�QHHG�WR�EH�LPSURYHG�LQ�&KLQD��
+LNLQJ�DFWLYLWLHV�FDQ�KHOS�FLWL]HQV�NHHS�SK\VLFDOO\�DQG�PHQWDOO\�KHDOWK\�EHFDXVH� LW�SURYLGHV�
WKH�RSSRUWXQLW\�WR�H[SHULHQFH�WKH�WUDQTXLOLW\��VROLWXGH�DQG�SULVWLQH�EHDXW\�RI�QDWXUH��ZKLFK�DUH�
UHFUHDWLRQDO�TXDOLWLHV�WKDW�FRQWUDVW�ZLWK�WKH�VWUHVV�RI�XUEDQ�OLIH��6R��JRLQJ�KLNLQJ�IUHTXHQWO\�LV�
D�JUHHQ�OLIHVW\OH��6LQFH�KLNLQJ�DFWLYLWLHV�DUH�RIWHQ�FDUULHG�RXW�LQ�RXWGRRU�DUHDV�ZLWK�QR�UHJXODU�
SDWK��LW�LV�GLIILFXOW�WR�XVH�WUDGLWLRQDO�PHWKRGV�WR�UHVHDUFK�WKHVH�DFWLYLWLHV��HVSHFLDOO\�ZKHQ�WKH�
UHVHDUFK�IRFXV�RQ�ODUJH�VFDOH�DUHD���
7KH�VRFLDO�QHWZRUNLQJ�VLWHV�IRU�KLNHUV�KDYH�HPHUJHG�LQ�&KLQD�LQ�UHFHQW�\HDUV��ZKLFK�SURYLGH�
RSSRUWXQLWLHV�WR�VKDUH�JHR�WDJJHG�SKRWRV�ZKHQ�JRLQJ�KLNLQJ��7KHVH�SKRWRV�VHUYH�DV�D�QHZ�
VRXUFH�RI�GDWD� IRU� VWXG\LQJ�KLNLQJ�DFWLYLWLHV��&RQVLGHULQJ� WKDW�SHRSOH� WDNH�SKRWRV� WR� UHFRUG�
DWWUDFWLRQV��JHR�WDJJHG�SKRWRV�UHIOHFW�SHRSOH¶V�PHPRUDEOH�HYHQWV�DVVRFLDWHG�ZLWK�ORFDWLRQV��
7KHUHIRUH�� WKHVH�SKRWRV�SURYLGH� LQVLJKWV� LQWR�KLNHUV¶�SUHIHUHQFHV�DQG� WKHLU� LQWHUDFWLRQV�ZLWK�
WKH�VXUURXQGLQJV��%DVHG�RQ�WKHVH�SKRWRV��D�QRYHO�DSSURDFK�LV�SUHVHQWHG�WR�LGHQWLI\�WKH�VSRWV�
ZKLFK�DWWUDFW�WKH�KLNHUV�WKURXJK�GHQVLW\�DQDO\VLV�DQG�WR�JHW�WKH�WDJV�UHSUHVHQWLQJ�IHDWXUHV�RI�
WKH�VSRWV�WKURXJK�LPDJH�UHFRJQLWLRQ���
,Q� WKLV� SDSHU�� ZH� PDGH� D� FDVH� VWXG\� RI� WKH� KLNLQJ� DFWLYLWLHV� LQ� WKH� QRUWKHUQ� RXWVNLUWV� RI�
*XDQJ]KRX�� &KLQD�� 7KLV� DUHD� LV� DSSUR[LPDWHO\� ����� VTXDUH� NLORPHWHUV�� KDYLQJ� ULFK�
HFRORJLFDO� UHVRXUFHV� DQG� DWWUDFWLQJ� QXPEHUV� RI� KLNHUV�� )LUVW� RI� DOO�� WKH� VKDUHG� JHR�WDJJHG�
SKRWRV�RI� WKH�DUHD� IURP�0DUFK������ WR�0DUFK������ZHUH�REWDLQHG��$IWHU�VFUHHQLQJ��������
SKRWRV�VKDUHG�E\�WKH�KLNHUV�ZHUH�JDLQHG��7KHQ��WKH�KRW�VSRWV�DWWUDFWLQJ�KLNHUV�ZHUH�LGHQWLILHG�
WKURXJK�GHQVLW\�DQDO\VLV� LQ�*,6��$IWHU� LPDJH� UHFRJQLWLRQ�� WDJV� UHSUHVHQWLQJ�FRQWHQWV�RI� WKH�
SKRWRV� WDNHQ� ZLWKLQ� ��P� DURXQG� WKH� DWWUDFWLYH� VSRWV� ZHUH� IRXQG� RXW�� 7KHQ� WRS� WZR�
UHSUHVHQWDWLYH� WDJV�ZHUH�VHOHFWHG� IRU�HDFK�DWWUDFWLYH�VSRW��7KHVH� WDJV� LQFOXGLQJ�³0RXQWDLQ��
³9HJHWDWLRQ´�� ³:DWHU´�� ³5RFN´�� ³%XLOGLQJ´�DQG� ³3HUVRQ´�� LQWURGXFH� WKH� W\SHV�RI� WKH�DWWUDFWLYH�
VSRWV� DQG� WKH� FRQWHQWV� RI� WKH� PRVW� SKRWRV� WDNHQ� E\� KLNHUV� ZKHQ� WKH\� VWD\�� )LQDOO\�� WKH�
SDWWHUQ�RI�GLVWULEXWLRQ�RI�GLIIHUHQW�W\SHV�RI�DWWUDFWLYH�VSRWV�ZHUH�VWXGLHG�DQG�VXPPDUL]HG��7KH�
LQIRUPDWLRQ� RI� WKH� DWWUDFWLYH� VSRWV� DQG� WKH� WDJV� FDQ� VHUYH� DV� DQ� LPSRUWDQW� UHIHUHQFH� IRU�
SODQQLQJ��JRYHUQDQFH�DQG�PDQDJHPHQW�RI�KLNLQJ�WRXULVP��
Keywords:� JHR�WDJJHG� SKRWRV�� KLNLQJ� WRXULVP�� DWWUDFWLYH� VSRWV�� UHSUHVHQWDWLYH� WDJV��
*XDQJ]KRX��&KLQD�
�
1. Introduction

7KH� WRXULVP� VHFWRU� ZKLFK� LV� DOUHDG\� RQH� RI� WKH� IDVWHVW� JURZLQJ� LQGXVWULHV� LQ� WKH� ZRUOG� LV�
FXUUHQWO\�XQGHUJRLQJ�H[WHQVLYH�FKDQJH��6¡UHQVHQ�	�6XQGER���������$PRQJ�YDULRXV�ZD\V�RI�
WRXULVP�� KLNLQJ� LV� EHFRPLQJ� PRUH� DQG� PRUH� SRSXODU� LQ� &KLQD�� 7KH� UDSLG� GHYHORSPHQW� RI�
RXWGRRU�DFWLYLWLHV�DQG� ,QWHUQHW�KDYH�SURPRWHG�WKH�SRSXODULW\�RI�KLNLQJ� WRXULVP��+LNLQJ� LQ� WKH�

1425



6KHQ��3LQJ�������������������������������������Detecting Attractive Spots ��WK�,62&$53�&RQJUHVV������
/LDQJ��-LQJ\X�   Based on Geo-tagged Photos 
=KDR��0LDR[L��� ��

�
�

VXEXUEV�RI�ODUJH�FLWLHV�LV�D�W\SLFDO�W\SH�RI�HFR�WRXULVP��&LWL]HQV�IURP�ODUJH�FLWLHV�SDUWLFLSDWH�LQ�
KLNLQJ�LQ�WKH�RXWVNLUWV�RI�WKH�FLWLHV�LQ�RUGHU�WR�JHW�H[HUFLVH��UHVW�DQG�UHFUHDWLRQ��,Q�WKLV�SURFHVV��
WKH\� DOVR� DFKLHYH� WKH� SXUSRVH� RI� XQGHUVWDQGLQJ�� HQMR\LQJ� DQG� SURWHFWLQJ� QDWXUH�� 0DQ\�
GHYHORSHG�FRXQWULHV�KDYH�GHYHORSHG�PDWXUH�V\VWHPV�DQG�FRPPHQGDEOH�IDFLOLWLHV�IRU�KLNLQJ�
WRXULVP�� +RZHYHU�� KLNLQJ� WRXULVP� LQ� &KLQD� DSSHDUV� WR� EH� UHODWLYHO\� ODWH�� DQG� LW� LV� VWLOO�
VSRQWDQHRXV�� 7KHUHIRUH�� WKH� IDFLOLWLHV� DQG� PDQDJHPHQW� IRU� KLNLQJ� WRXULVP� QHHG� WR� EH�
LPSURYHG�LQ�&KLQD��-LQ��HW�DO����������
7KH� FKDUDFWHULVWLFV� RI� WRXULVWV¶� EHKDYLRU� DUH� YHU\� LPSRUWDQW� DVSHFWV� LQ� WRXULVP� UHVHDUFK�
�%HHFR�� HW� DO�� �������8QGHUVWDQGLQJ� WKH� WRXULVWV¶� QHHGV�DQG�DFWLYLWLHV� LV� FUXFLDO� IRU� WRXULVP�
SODQQLQJ�DQG�PDQDJHPHQW��7DF]DQRZVND��HW�DO��������(DVW��HW�DO���������+RZHYHU��KLNLQJ�LV�
RIWHQ� FDUULHG� RXW� LQ� UXUDO� DQG� QDWXUDO� HQYLURQPHQWV� VR� WKDW� WUDGLWLRQDO� VXUYH\�PHWKRGV� DUH�
GLIILFXOW�WR�DSSO\�GXH�WR�WKH�DUHD�LV�ODFN�RI�PRQLWRULQJ�DQG�VRPH�KLNHUV�ODFN�PDS�UHDGLQJ�VNLOOV�
RU�KDYH�GLIILFXOWLHV�LQ�RULHQWDWLRQ��
:LWK� WKH� GHYHORSPHQW� RI� WHFKQRORJ\��*36� LV� LQWHJUDWHG� LQWR� SRUWDEOH� HTXLSPHQW�� SURYLGLQJ�
QHZ� RSSRUWXQLWLHV� IRU� WUDFNLQJ� WUDYHO� DFWLYLWLHV� �1LHOVHQ�� HW� DO�� ������� :LWK� WKH� JUDGXDO�
GHYHORSPHQW�RI�WKH�VRFLDO�QHWZRUNLQJ�SODWIRUP��PDQ\�KLNHUV�VKDUH�ZKHUH�WKH\�DUH�DQG�ZKDW�
WKH\�VHH�LQ�WKH�SURFHVV�RI�KLNLQJ�E\�VKDULQJ�JHR�WDJJHG�SKRWRV�RQ�WKH�VRFLDO�QHWZRUNLQJ�VLWHV��
$�ODUJH�QXPEHU�RI�JHR�WDJJHG�SKRWRV�RQ�WKH�,QWHUQHW�SURYLGH�D�QHZ�DQG�YDOXDEOH�VRXUFH�RI�
LQIRUPDWLRQ� IRU� WKH� VWXG\� RI� WRXULVWV¶� EHKDYLRU� �2UVL� 	� *HQHOHWWL�� ������� 7KH� VWXG\� RI� WKH�
SUHIHUHQFH�DQG�EHKDYLRU�RI� WRXULVWV�EDVHG�RQ�JHR�WDJJHG�SKRWRV�KDV�EHFRPH�DQ� LPSRUWDQW�
WRSLF�LQ�WKH�ILHOG�RI�WRXULVP�UHVHDUFK�DQG�PDQDJHPHQW��%\�DQDO\]LQJ�JHR�WDJJHG�LPDJHV��ZH�
FDQ� JHW� LQIRUPDWLRQ� DERXW� WKH� SODFHV� WKDW� DWWUDFW� KLNHUV� �$UDVH�� HW� DO�� ������� 7KHVH� VSRWV�
RIWHQ�KDYH�FKDUPLQJ�ODQGVFDSH�RU�LQWHUHVWLQJ�WKLQJV��7KH\�DUH�DOVR�SODFHV�WKDW�DUH�SURQH�WR�
FURZGLQJ��(DVW�'��HW�DO���������7KH�SODQQLQJ�DQG�PDQDJHPHQW�RI�WKHVH�SODFHV�QHHG�WR�WDNH�
LQWR�DFFRXQW�LQ�WHUPV�RI�ERWK�YLHZLQJ�IXQFWLRQ�DQG�VHFXULW\�SURWHFWLRQ��
7KLV�VWXG\�DWWHPSWV� WR�FROOHFW� WKH�JHR�WDJJHG�SKRWRV�VKDUHG�RQ� WKH�VRFLDO�QHWZRUNLQJ�VLWHV�
DQG�REWDLQ� WKH�DWWUDFWLYH� VSRWV�RI� KLNLQJ� WRXULVP� WKURXJK�GHQVLW\�DQDO\VLV� LQ� WKH�*,6��$IWHU�
XVLQJ� LPDJH� UHFRJQLWLRQ� WHFKQRORJ\� WR� LGHQWLI\� WKH�FRQWHQWV�RI�SKRWRV�DURXQG� WKH�DWWUDFWLYH�
VSRWV�� WKH� WDJV� ZKLFK� UHSUHVHQW� WKH� FRQWHQWV� LQWHUHVWHG� E\� WKH� KLNHUV� FDQ� EH� JDLQHG�� 7KH�
LQIRUPDWLRQ� RI� WKH� DWWUDFWLYH� VSRWV� DQG� WKH� WDJV� FDQ� SURYLGH� D� EDVLV� IRU� SODQQLQJ� DQG�
PDQDJHPHQW�RI�WKH�DWWUDFWLYH�VSRWV�RI�KLNLQJ�WRXULVP��
�
�
2. Related Research Review

,Q�DFDGHPLD��WKH�VWXG\�RI�RXWGRRU�WRXULVP�DFWLYLWLHV�KDV�D�ORQJ�KLVWRU\��,Q�GHQVHO\�SRSXODWHG�
DUHDV��SURYLGLQJ�TXDOLW\�RXWGRRU�UHFUHDWLRQ�DUHDV�LV�D�SDUWLFXODUO\�LPSRUWDQW�WRSLF��7KH�GHVLJQ�
PHWKRGV� WKDW� H[SORUH� WKH�EDODQFH�RI� WKH�QHHGV�RI� WRXULVWV�DQG� WKH� VHUYLFHV�KDYH�DWWUDFWHG�
SOHQW\� RI� DWWHQWLRQ� �%HOO�� ������� 7UDGLWLRQDO� VWXGLHV� RIWHQ� XVH� ZULWWHQ� GLDULHV� RU� WHOHSKRQH�
LQWHUYLHZV� WR� REWDLQ� LQIRUPDWLRQ�� 7KHVH� PHWKRGV� KDYH� SUREOHPV� LQFOXGLQJ� WKH� LQDELOLW\� WR�
REWDLQ� DFFXUDWH� LQIRUPDWLRQ� RI� WUDYHO� WLPH� DQG� GHVWLQDWLRQ� ORFDWLRQ� �0XUDNDPL� 	� :DJQHU��
������� ,Q�DGGLWLRQ��VRPH�VWXGLHV�KDYH�FRQGXFWHG� LQWHUYLHZV�ZLWK�RQ�VLWH�YLVLWRUV� LQ�RUGHU� WR�
NQRZ� DERXW� WKH� URXWHV� RI� WKH� WRXULVWV� DQG� H[SORUH� WKH� VSDWLDO� EHKDYLRU� RI� WRXULVWV�
�7DF]DQRZVND�� HW� DO�� ������� 6RPH� VWXGLHV� DOVR� H[SORUH� PRQLWRULQJ� RSWLRQV� IRU� WRXULVW�
QXPEHUV�LQ�QDWXUDO�DUHDV��&HVVIRUG�	�0XKDU���������
+RZHYHU�� KLNLQJ� WRXULVP� WHQGV� WR� RFFXU� LQ� UXUDO� DUHDV�� ,I� WKH� KLNHUV� KDYH� GLIILFXOWLHV� LQ�
RULHQWDWLRQ�� LW� LV� SUREDEO\� GLIILFXOW� IRU� WKHP� WR� UHFDOO� WKH� KLNLQJ� URXWH� DQG� WKH� ORFDWLRQ� RI�
DWWUDFWLYH� VSRWV� DIWHU� KLNLQJ� DFWLYLWLHV�� 6R�� WUDGLWLRQDO� PHWKRGV� DUH� QRW� DSSOLFDEOH� LQ� VXFK�
FDVHV��,Q�FRQWUDVW��GDWD�ZLWK�JHRJUDSKLF�FRRUGLQDWH�LQIRUPDWLRQ�VKRZV�DGYDQWDJHV��
6RPH� VFKRODUV� WULHG� WR� H[WUDFW� WUDYHO� LQIRUPDWLRQ� IURP� JHR�WDJJHG� SKRWRV� LQ� RUGHU� WR�
XQGHUVWDQG�WKH�EHKDYLRU�RI�WRXULVWV��/L��HW�DO���������DQG�WR�REWDLQ�WKH�ORFDWLRQ�RI�WKH�VSDFHV�
WKDW�DWWUDFW� WRXULVWV� WR� VWD\� �3DSDGRSRXORV��HW� DO�� ������+HQGHUVRQ��HW� DO�� ������/L�	�'LQJ��
�������:KDW¶V�PRUH�� VRPH�VWXGLHV�XVHG�JHR�WDJJHG�SKRWRV� WR� VSHFXODWH� WKH� WRXULVW� URXWHV�
�$UDVH�� HW� DO�� ������ .XUDVKLPD�� HW� DO�� ������ 2UVL� 	� *HQHOHWWL�� ������� )XUWKHUPRUH�� VRPH�
VFKRODUV�XVHG�JHR�WDJJHG�SKRWRV�WR�LGHQWLI\�WKH�EHKDYLRUV�DQG�QHHGV�RI�WRXULVWV�DQG�WR�EXLOG�
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D� WUDYHO� URXWH� UHFRPPHQGDWLRQ� V\VWHP� �2NX\DPD� 	� <DQDL�� ������� )RU� PDQDJHUV�� WKH�
LQIRUPDWLRQ�FRQWHQWHG� LQ�JHR�WDJJHG�SKRWRV� LV�XVHG�DV�D�EDVLV� IRU�SODQQLQJ� WRXULVP� URXWHV�
DQG�DUUDQJLQJ�WRXULVP�IDFLOLWLHV��<RVKLNDZD��HW�DO���������
,Q�DGGLWLRQ��VRPH�VFKRODUV�KDYH�WULHG�WR�XVH�*36�GDWD�RI�WKH�WUDFN�LQ�WRXULVP�UHVHDUFK��)RU�
H[DPSOH��VRPH�VWXGLHV�XVHG�WKHVH�GDWD�WR�UHVHDUFK�WRXULVWV¶�EHKDYLRU��2UHOODQD��HW�DO��������
0HLMOHV��HW�DO��������'RQDLUH��HW�DO���������%DVH�RQ� WKH�FKDUDFWHULVWLFV�RI� WRXULVWV
�EHKDYLRU��
VRPH� VFKRODUV� JHQHUDWHG� D� WRXULVW� URXWH� VHOHFWLRQ� PRGHO� �%LHUODLUH� 	� )UHMLQJHU�� ������ RU�
FRQVWUXFWHG�D�QHZ�WRXULVP�URXWH�GHVLJQ�PHWKRG��/L��HW�DO���������
,W�FDQ�EH�VHHQ�WKDW�UHVHDUFK�PHWKRGV�IRU�RXWGRRU�KLNLQJ�WRXULVP�DUH�FRQVWDQWO\�HYROYLQJ��$W�
SUHVHQW�� WRXULVP� UHVHDUFK�EDVHG�RQ�JHR�WDJJHG�SKRWRJUDSKV�SD\V�PRUH�DWWHQWLRQ� WR�XUEDQ�
EXLOW�XS� DUHDV� DQG� OHVV� DWWHQWLRQ� WR� WKH� RXWVNLUWV� RI� WKH� FLWLHV�� 7KHVH� UHVHDUFKHV�EDVHG�RQ�
*36� GDWD� RI� WKH� WUDFN� SD\� DWWHQWLRQ� WR� WKH� IHDWXUH� RI� WKH� EHKDYLRU� RI� WRXULVWV� DQG� WKH�
JHQHUDWLRQ�RI� URXWHV��DQG�EDVLFDOO\�KDYH�QRW�DGYDQWDJHV� LQ� LGHQWLI\LQJ�WKH�IHDWXUHV�RI�VSRWV�
WKDW�DWWUDFW�WRXULVWV��7KLV�VWXG\�IRFXVHV�RQ�WKH�FDVH�RI�WKH�QRUWKHUQ�RXWVNLUWV�RI�*XDQJ]KRX�LQ�
&KLQD� DQG� PDNH� FRPSUHKHQVLYH� XVH� RI� JHRJUDSKLFDO� LQIRUPDWLRQ� DQG� YLVXDO� LQIRUPDWLRQ�
FDUULHG�E\�JHR�WDJJHG�SKRWRV�WR�REWDLQ�WKH�DWWUDFWLYH�VSRWV�WKDW�KLNHUV�SUHIHU� WR�VWD\�DQG�WR�
LGHQWLILHV�WKH�IHDWXUHV�RI�WKH�VSRWV��
�
�
3. Research Foundation 
 
3.1  Research Object 
+LNLQJ� LV� D�ZDONLQJ� H[HUFLVH�ZKLFK�DOZD\V�RFFXUV� LQ� WKH� VXEXUEV� RI� FLWLHV� RU� UXUDO� DUHD�� ,Q�
PDQ\� FRXQWULHV�� DV� OHLVXUH� WLPH� LQFUHDVHV�� WKH� SURSRUWLRQ� RI� SHRSOH� SDUWLFLSDWLQJ� LQ� KLNLQJ�
WRXULVP� LQFUHDVHV� �&ROH� 	� %XFNOH\�� ������� ,Q� &KLQD�� KLNLQJ� DFWLYLWLHV� DUH� PDLQO\� LQ� VKRUW�
GLVWDQFH��DQG� WKHLU�GHVWLQDWLRQV�DUH�DOZD\V� LQ� WKH�ZLOG� DUHD�RU� UXUDO�DUHD� �-LQ��HW�DO���������
$UHDV�WKDW�DUH�HDVLO\�DFFHVVLEOH�DURXQG�ODUJH�FLWLHV�RU�GHQVHO\�SRSXODWHG�DUHDV�RIWHQ�EHFRPH�
PDLQ�GHVWLQDWLRQV�IRU�VKRUW�GLVWDQFH�WUDYHO��%HOO���������
7KH�=HQJFKHQJ�'LVWULFW�DQG�&RQJKXD�'LVWULFW�LQ�WKH�QRUWKHUQ�SDUW�RI�*XDQJ]KRX�KDYH�YDULRXV�
HFRORJLFDO� DQG� UXUDO� UHVRXUFHV�� DWWUDFWLQJ� D� ODUJH� QXPEHU� RI� KLNHUV�� 7KH� ³0DVWHU� 3ODQ� RI�
*XDQJ]KRX� �����������´� LQWURGXFHV� WKDW� WKH� /LDQJNRX� 7RZQ�� /YWLDQ� 7RZQ� DQG�:HQTXDQ�
7RZQ� LQ�&RQJKXD�'LVWULFW��3DLWDQ�7RZQ��;LDRORX�7RZQ��DQG�=KHQJJXR�7RZQ� LQ�=HQJFKHQJ�
'LVWULFW�KDYH�DGYDQWDJHV�LQ�HFRWRXULVP��7KH�HOHYDWLRQ�RI�WKLV�DUHD�UDQJHV�IURP����PHWHUV�WR�
�����PHWHUV�DQG�WKH�VORSH�UDQJH�IURP���GHJUHHV�WR����GHJUHHV��7KDQNV�WR�WKH�JUHDW�FKDQJH�
RI� WRSRJUDSK\�� WKH� HFRORJLFDO� UHVRXUFHV� LQ� WKLV� DUHD� DUH� DEXQGDQW�� $W� WKH� VDPH� WLPH�� WKLV�
DUHD�LV�LQ�WKH�QRUWKHUQ�SDUW�RI�*XDQJ]KRX�DQG�LW�LV�UHODWLYHO\�FRQYHQLHQW�WR�JHW�WR��7KHUHIRUH��
WKLV�DUHD�KDV�EHHQ�SRSXODU�IRU�KLNLQJ��
7KLV�VWXG\�FKRVH�WKLV�DUHD�DV�D�FDVH��XVLQJ�WKH�JHR�WDJJHG�SKRWRV�RQ�WKH�VRFLDO�QHWZRUNLQJ�
VLWHV�WR�LGHQWLI\�WKH�VSRWV�WKDW�DWWUDFW�KLNHUV�WR�VWD\�DQG�IRXQG�WDJV�UHSUHVHQWLQJ�WKH�IHDWXUH�RI�
WKH�VSRWV��
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��� �
Figure 1: Topographic map of study area                  Figure 2: Slope map of study area 

�
3.2  Research Methods 
:LWK�WKH�GHYHORSPHQW�RI�RXWGRRU�WUDYHO�DFWLYLWLHV�DQG�WKH�SRSXODUL]DWLRQ�RI�*36�WHFKQRORJ\��
VRFLDO�QHWZRUNLQJ�VLWHV�IRU�VKDULQJ�JHR�WDJJHG�SKRWRV�KDYH�DSSHDUHG�RQ�WKH�,QWHUQHW��7KHVH�
VRFLDO�QHWZRUNLQJ�VLWHV�SURYLGH�DQ�RSSRUWXQLW\�WR�VKDUH�SKRWRV�ZLWK�JHRJUDSKLFDO�FRRUGLQDWHV�
ZKHQHYHU�DQG�ZKHUHYHU�XVHUV�DUH�GRLQJ�RXWGRRU�DFWLYLWLHV��7KHVH�VLWHV�SURYLGH�KLNHUV�ZLWK�
WKH�RSSRUWXQLW\�WR�VKDUH�*36�WUDFNV�DQG�JHR�WDJJHG�LPDJHV�RQOLQH��7KH\�KDYH�EHHQ�JDLQLQJ�
SOHQW\�RI�XVHUV�LQ�&KLQD��
$IWHU�VHDUFKLQJ�ZLWK�³&RQJKXD´�DQG�³=HQJFKHQJ´�DV�NH\ZRUGV��WKLV�VWXG\�XVHG�WKH�VRIWZDUH�
FDOOHG� /RFR\6SLGHU� WR� JDLQ� JHR�WDJJHG� LPDJHV� DQG� FRUUHVSRQGLQJ� *36� WUDFNV� RQ� RQH�
SRSXODU� VRFLDO� QHWZRUNLQJ� VLWH� IRU� KLNHUV�� $� WRWDO� RI� ������ JHR�WDJJHG� SKRWRV� DQG� �����
FRUUHVSRQGLQJ� *36� WUDFNV� ZHUH� FROOHFWHG�� $IWHU� LPSRUWLQJ� WKH� RULJLQDO� GDWD� LQWR� *,6� IRU�
YLVXDOL]DWLRQ�� WKH�GDWD�RXWVLGH� WKH� VWXG\�DUHD�� WKH�DEQRUPDO�RU�QRQ�KLNLQJ� WUDYHO�GDWD�ZHUH�
ILOWHUHG�� )LQDOO\�� ������ FRUUHVSRQGLQJ� JHR�WDJJHG� SKRWRV� DQG� ����� FRUUHVSRQGLQJ� WUDFNV�
ZHUH�REWDLQHG���
$IWHU�LPSRUWLQJ�WKHVH�JHR�WDJJHG�SKRWRV�LQ�*,6��ZH�XVHG�GHQVLW\�DQDO\VLV�WR�LGHQWLI\�SODFHV�
WKDW�DWWUDFW�SHRSOH�WR�VWD\�DQG�WDNH�SKRWRV��%DVHG�RQ�WKH�UHVXOW�RI� WKH�GHQVLW\�DQDO\VLV��ZH�
VHOHFWHG� WKH� ���� DWWUDFWLYH� VSRWV� ZLWK� KLJK� GHQVLW\� YDOXH�� 7KHQ� ZKDW� SHRSOH� LQWHUHVWHG� LQ�
ZKHQ� WKH\� VWD\� LQ� WKHVH� VSRWV�ZDV�H[SORUHG��7KH� FRQWHQW� RI� WKH� JHR�WDJJHG�SKRWRV� WDNHQ�
ZLWKLQ���P�DURXQG� WKH�DWWUDFWLYH�VSRWV�ZHUH�VWXGLHG��%DVHG�RQ� WKH�RSHQ�VRXUFHV�GDWDEDVH�
RQ� WKH� ,QWHUQHW� IRU� LPDJH� UHFRJQLWLRQ�� WKH� FRQWHQW� RI� WKHVH� SKRWRV� ZDV� UHFRJQL]HG� DIWHU�
UXQQLQJ�D�PDFKLQH� OHDUQLQJ�PRGHO��7KHQ� WKH� WRS� WZR� UHSUHVHQWDWLYH� WDJV�ZHUH�VHOHFWHG� IRU�
HDFK� DWWUDFWLYH� VSRW�� 7KHVH� WDJV� DUH� DEOH� WR� WHOO� XV� WKH� W\SHV� RI� WKH� DWWUDFWLYH� VSRWV� DQG�
FRQWHQWV�RI�WKH�PDMRULW\�RI�SKRWRV�WDNHQ�E\�KLNHUV�ZKHQ�WKH\�OLQJHU�DW�WKH�VSRW��:KDW¶V�PRUH��
WKH�GLVWULEXWLRQ�UXOHV�RI�GLIIHUHQW�W\SHV�RI�VSRWV�ZHUH�DOVR�VXPPDUL]HG��

�
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������ �
Figure 3: The GPS track and geo-tagged photos on one social networking site 

(The blue marks on the map represent the location of the shared photos) 

�
4. Detecting the Attractive Spots of Hiking Tourism
�

4.1 Identifying the Attractive Spots 
$�VPDOO�QXPEHU�RI�WKH�WUDFNV�FRLQFLGH�ZLWK�WKH�H[LVWLQJ�FRXQW\�URDGV��ZKLOH�PRVW�RI�WKH�URXWHV�
FKRVHQ�E\�WKH�KLNHUV�DUH� MXVW� OLPLWHG�WR�ZDONLQJ��7KH�KLNHUV�SUHIHU� WKH�XQKDUGHQHG�SDWKV� LQ�
WKH�ZLOG�ZKLFK�DUH�DOZD\V�QRW�UHFRUGHG�RQ�WKH�WUDGLWLRQDO�PDSV��0DQ\�KLNHUV�ILQG�WKHLU�ZD\V�
E\� WUDFNLQJ� WKH�*36�GDWD�VKDUHG�E\�RWKHU�KLNHUV�EHIRUH��7KXV��VRPH� URXWHV�KDYH�EHFRPH�
SRSXODU�DPRQJ�WKH�KLNHUV�WKURXJK�WKH�VSUHDG�RI�WKH�,QWHUQHW��7KH�KLNLQJ�WUDFNV�DUH�XQHYHQO\�
GLVWULEXWHG�DFURVV� WKH�VWXG\�DUHD�� 7KH\�DUH�PRUH� LQWHQVLYH� LQ� WKH� FHQWUDO� DUHD��7KH�GHQVH�
DUHD�LV�LQ�WKH�VRXWKHDVW�RI�/LDQJNRX�7RZQ��IROORZHG�E\�WKH�QRUWK�RI�/LDQJNRX�7RZQ��WKH�VRXWK�
RI� /YWLDQ� 7RZQ�� WKH� QRUWKZHVW� RI� :HQTXDQ� 7RZQ� DQG� WKH� QRUWK� RI� 3DLWDQ� 7RZQ��
&RUUHVSRQGLQJO\�� WKH�������JHR�WDJJHG�SKRWRV�ZHUH�PDLQO\�GLVWULEXWHG�LQ�WKH�PLGGOH�RI� WKH�
VWXG\� DUHD�� ZKLFK� PDWFK� WR� WKH� GHQVH� DUHDV� RI� *36� WUDFNV�� ,W� FDQ� EH� VHHQ� WKDW� WKH�
QHWZRUNLQJ�VLWHV�FDQ�SURYLGH�D�JUHDW�GHDO�RI�SUHFLVH�LQIRUPDWLRQ�RQ�WKH�EHKDYLRU�RI�KLNHUV��
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!
 Figure 4: The distribution of GPS tracks   Figure 5: The distribution of geo-tagged photos 

,I� D� SODFH� DWWUDFWV� PDQ\� KLNHUV� WR� WDNH� SKRWRV�� WKHVH� SODFHV� DUH� VXSSRVHG� WR� KDYH� KLJK�
TXDOLW\�ODQGVFDSHV�RU�VSHFLDO�HYHQWV�WR�DWWUDFW�KLNHUV�WR�VWD\��$UDVH��HW�DO��������+HQGHUVRQ��
HW� DO�� ������� %DVHG� RQ� WKH� GHQVLW\� DQDO\VLV� LQ�*,6�� ���� DWWUDFWLYH� VSRWV� ZLWK� KLJK�GHQVLW\�
YDOXH�ZHUH�VHOHFWHG��7KHVH�VSRWV�DUH�PDLQO\�FRQFHQWUDWHG�LQ�WKH�FHQWUDO�HDVWHUQ�SDUW�RI�WKH�
VWXG\� DUHD�� DQG� D� VPDOO� QXPEHU� DUH� ORFDWHG� LQ� WKH� QRUWKHUQ� SDUW� RI� WKH� DUHD�� 7KH\� DUH�
FRQFHQWUDWHG�LQ�WKH�DUHD�ZKHUH�WKH�WRSRJUDSK\�FKDQJHV�JUHDWO\��

� !
Figure 6: The density of the geo-tagged photos  Figure 7: The 100 attractive spots selected 

�
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4.2 Tags Generation of Attractive Spots 
$� WRWDO� RI� ����� JHR�WDJJHG� SKRWRV� WDNHQ� ZLWKLQ� ��P� DURXQG� WKH� DWWUDFWLYH� VSRWV� ZHUH�
VHOHFWHG�LQ�WKLV�VWXG\��%DVHG�RQ�WKH�RSHQ�GDWDEDVH�FDOOHG�$'(��.L�IRU�LPDJH�UHFRJQLWLRQ�RQ�
WKH�,QWHUQHW��WKH�FRQWHQWV�RI�WKHVH�SKRWRV�ZHUH�UHFRJQL]HG�DIWHU�UXQQLQJ�D�PDFKLQH�OHDUQLQJ�
PRGHO��
7KH� PRVW� IUHTXHQWO\� RFFXUULQJ� FRQWHQWV� LQFOXGH� ³0RXQWDLQ´�� ³9HJHWDWLRQ´�� ³:DWHU´�� ³5RFN´�
³%XLOGLQJ´�DQG�³3HUVRQ´��)RU�HDFK�SKRWR��WKH�SURSRUWLRQV�RI�³0RXQWDLQ´��³9HJHWDWLRQ´��³:DWHU´��
³5RFN´��³%XLOGLQJ´�DQG�³3HUVRQ´�ZHUH�FRXQWHG��

�
Figure 8: Some examples of photo identification!

�

!
Figure 9: Photos with different main content 

�
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)RU�HYHU\�SKRWRV��ZH�FDOFXODWHG�WKH�UHODWLYH�SURSRUWLRQ�RI�HDFK�W\SH�RI�FRQWHQW�LQ�DOO�SKRWRV�WR�
DFKLHYH� VWDQGDUGL]DWLRQ�� 6LQFH� RQH� VSRW� XVXDOO\� KDV�PRUH� WKDQ� RQH� DWWUDFWLYH� FRQWHQW��ZH�
VHOHFWHG� WZR� UHSUHVHQWDWLYH� WDJV� LQFOXGLQJ� D� SULPDU\� WDJ� DQG� D� VHFRQGDU\� WDJ� IRU� HDFK�
DWWUDFWLYH�VSRW��7KH�SULPDU\�WDJ�UHSUHVHQWV�WKH�ILUVW�GRPLQDQW�FRQWHQW�RI�WKH�SKRWRV�DQG�WKH�
VHFRQGDU\�WDJ�UHSUHVHQWV�WKH�VHFRQG�GRPLQDQW�FRQWHQW��7KHVH�WDJV�FDQ�WHOO�XV�WKH�W\SHV�RI�
WKH�DWWUDFWLYH�VSRWV�DQG�FRQWHQWV�RI�WKH�PDMRULW\�RI�SKRWRV�WDNHQ�E\�KLNHUV��
�
4.3 Distribution of Different Types of Attractive Spots 
'LIIHUHQW� W\SHV� RI� DWWUDFWLYH� VSRWV� KDYH� VLJQLILFDQW� GLIIHUHQFHV� LQ� DWWUDFWLYH� FRQWHQWV� DQG�
ORFDWLRQ� GLVWULEXWLRQ�� )RU� H[DPSOH�� WKH� DWWUDFWLYH� VSRWV� ZLWK� WKH� WDJV� RI� �0RXQWDLQ�� DUH�
JHQHUDOO\� SODFHV� IRU� HQMR\LQJ� WKH� GLVWDQW�PRXQWDLQV� ZLWK� D� JRRG� YLHZ�� WKH� DWWUDFWLYH� VSRWV�
WDJJHG�E\��9HJHWDWLRQ��RIWHQ�KDYH�EHDXWLIXO�SODQWV��WKH�DWWUDFWLRQV�RI�VSRWV�WDJJHG�E\�³:DWHU´��
³6WRQH´�DQG�³%XLOGLQJ´�JHQHUDOO\�KDYH�FORVH�YLHZ�RI� ODQGVFDSH�� WKH�DWWUDFWLYH�VSRWV�ZLWK�WKH�
�3HUVRQ�� WDJV� DUH� SODFHV� ZKHUH� KLNHUV� XVXDOO\� VWD\� IRU� D� ORQJHU� SHULRG� RI� WLPH� DQG� WDNH�
SRUWUDLW�SKRWRV�DQG�WKH\�DUH�XVXDOO\�WKH�VWDUWLQJ�SODFHV�RU�WKH�UHVWLQJ�VWDWLRQV�RI�WKH�URXWHV��

��� �
 Figure 10: The spots tagged by ͆Mountain͇   Figure 11: The spots tagged by ͆Vegetation͇!

�
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��� �
  Figure 12: The spots tagged by ͆Water͇     Figure 13: The spots tagged by ͆Rock͇ 

�

��� �
   Figure 14: The spots tagged by ͆Building͇     Figure 15: The spots tagged by ͆Person͇ 

7KH� HOHYDWLRQ� DQG� VORSH� LQIRUPDWLRQ� RI� HDFK� DWWUDFWLYH� VSRW� ZHUH� REWDLQHG� WR� DQDO\]H� WKH�
GLVWULEXWLRQ�FKDUDFWHULVWLFV�� ,W� LV�VHHQ� WKDW� WKH�DWWUDFWLYH�VSRWV� WDJJHG�E\� ³0RXQWDLQ´�DUH� WKH�
KLJKHVW�LQ�HOHYDWLRQ�DQG�VORSH�FRPSDULQJ�ZLWK�RWKHU�FDWHJRULHV��$QG�WKH\�PRVWO\�RFFXUUHG�RQ�
WKH� WRS� RI� WKH� PRXQWDLQV� RU� RQ� WKH� VORSHV�� 7KH� VSRWV� WDJJHG� E\� ³9HJHWDWLRQ´� DUH� ZLGHO\�
GLVWULEXWHG� LQ� YDULRXV� HOHYDWLRQ� DQG� VORSH�� 7KH\� DUH� DOZD\V� LQ�PRXQWDLQRXV� DUHD�ZKLFK� LV�
GHQVH�ZLWK�YHJHWDWLRQ��7KH�VSRWV�ZLWK�WDJV�RI��:DWHU��KDYH�ZLGH�GLVWULEXWLRQ�RI�HOHYDWLRQ�EXW�
PRVW� RI� WKHP� KDYH� JHQWOH� VORSH�� LQGLFDWLQJ� WKDW� WKH� SODFHV� ZLWK� FKDUPLQJ� ZDWHU� YLHZ� DUH�
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GLVWULEXWHG�DW�GLIIHUHQW�HOHYDWLRQV��EXW�WKH�ZDWHU�EDQNV�DUH�VORZ�LQ�VORSH��7KH�VSRWV�ZLWK�WDJV�
RI� �6WRQH��KDYH� ORZ�HOHYDWLRQ�GLVWULEXWLRQ�VLPLODU� WR� WKH�VSRWV� WDJJHG�E\� �%XLOGLQJ���EXW� WKH�
VORSHV�RI�WKHVH�VSRWV�DUH�KLJKHU��7KH�DWWUDFWLYH�VSRWV�ZLWK�WKH���3HUVRQ���WDJV�ZKHUH�KLNHUV�
WDNH�SRUWUDLW�SKRWRV�DV�VRXYHQLUV�DUH�PRVW�ZLGHO\�GLVWULEXWHG�LQ�HOHYDWLRQ�DQG�VORSH��7KHUH�LV�
QRW�VSHFLILF�UHODWLRQVKLS�EHWZHHQ�WKHVH�VSRWV�DQG�WKHLU�WRSRJUDSK\��7KH\�DUH�PDLQO\�FKRLFHV�
IRU�UHVWLQJ�SODFHV��
�

 
Figure 17: Distribution of elevations of the spots      Figure 18: Distribution of slopes of the  spots 

�
5. Conclusion and Discussion 
�
+LNLQJ� LQ� WKH�RXWVNLUWV�RI�PHJD�FLWLHV�DV�D�NLQG�RI� HQYLURQPHQWDOO\� IULHQGO\�DQG�VXVWDLQDEOH�
XUEDQ� WRXULVP� KDV� VLJQLILFDQW� EHQHILWV�� )RU� D� ORQJ� WLPH�� ,QWHUQHW� KDV� EHHQ� WKH� PDMRU�
LQIRUPDWLRQ�PHGLD�IRU�KLNLQJ�WRXULVP��FRQWLQXRXVO\�H[SDQGLQJ�WKH�PDUNHW�VFDOH��+XDQJ���������
7KLV�VWXG\�XVHG�JHR�WDJJHG�SKRWRV�RQ�VRFLDO�QHWZRUNLQJ�VLWHV�WR�GHWHFW�WKH�DWWUDFWLYH�VSRWV�RI�
KLNLQJ� WRXULVP�� ,W� SURYLGHV� QHZ� LGHDV� DQG� GLUHFWLRQV� IRU� WKH� VWXG\� RI� KLNLQJ� WRXULVP�� 7KH�
DWWUDFWLYH� VSRWV� REWDLQHG� XVLQJ� WKLV� PHWKRG� FDQ� SURYLGH� EDVLV� IRU� WKH� SODQQLQJ� DQG�
PDQDJHPHQW� RI� KLNLQJ� WRXULVP�� )RU� H[DPSOH�� WKHVH� VSRWV� FDQ� EH� SODFHV� WR� SURYLGH� WUDYHO�
VHUYLFHV�DIWHU�EHLQJ�IXOO\�HTXLSSHG�ZLWK�VHUYLFH�IDFLOLWLHV��%HVLGHV��WKHVH�SODFHV�DUH�ZKHUH�WKH�
KLNHUV�SUHIHU�WR�VWD\��VR�WKH\�HDVLO\�WHQG�WR�EH�FURZGHG��7KH�VHFXULW\�SURWHFWLRQ�IDFLOLWLHV�DQG�
WKH� PHDVXUHV� WR� SUHYHQW� FRQJHVWLRQ� VKRXOG� DOVR� EH� FRQVLGHUHG�� 7KH� LPSURYHPHQW� RI� WKH�
ODQGVFDSH�TXDOLW\�RI� WKH�VSRWV�EDVHG�RQ�WKHLU� WDJV� LV�DOVR�YHU\� LPSRUWDQW��)RU�H[DPSOH�� WKH�
VSRWV� WDJJHG� E\� ³0RXQWDLQ´� DUH� JHQHUDOO\� SODFHV� WR� HQMR\� WKH� GLVWDQW� PRXQWDLQV�� VR� WKH\�
VKRXOG�EH�HQVXUHG� WR�KDYH�JRRG�YLVLRQV��:KLOH� WKH�DWWUDFWLRQV�RI�VSRWV� WDJJHG�E\� ³:DWHU´��
³6WRQH´�DQG�³%XLOGLQJ´�DOZD\V�KDYH�FORVH�YLHZV��WKH�SURPRWLRQ�RI�WKH�RULJLQDO�ODQGVFDSH�DQG�
WKH�DGGLWLRQ�RI�QHZ�ODQGVFDSH�VWUXFWXUHV�FDQ�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ��
7KH�PHWKRG�XVHG�LQ�WKLV�VWXG\�KDV�JUHDW�SRWHQWLDO�LQ�WKH�SODQQLQJ�DQG�PDQDJHPHQW�RI�KLNLQJ�
WRXULVP��EXW� WKHUH�DUH�VWLOO� VRPH� OLPLWDWLRQV�����7KH� FKRVHQ�VRFLDO�QHWZRUNLQJ�VLWH� LV�PDLQO\�
WDUJHWHG�WR�JURXSV�ORYLQJ�KLNLQJ�DQG�UHIOHFWV�WKH�LQIRUPDWLRQ�RI�PDQ\�KLNHUV��EXW�LW�FDQQRW�IXOO\�
FRYHU� DOO� WKH� LQIRUPDWLRQ� RI� KLNHUV�� ��� ,I� WKH� VDWHOOLWH� VLJQDOV� DUH� QRW� JRRG�HQRXJK� LQ� VRPH�
MXQJOH�GLVWULFWV��WKH�JHR�WDJJHG�LQIRUPDWLRQ�PD\�EH�ELDVHG��7DF]DQRZVND��HW�DO���������
:LWK�WKH�GHYHORSPHQW�RI�VRFLDO�QHWZRUNLQJ�VLWHV�DQG�*36�WHFKQRORJ\��WKH�LQIRUPDWLRQ�RI�JHR�
WDJJHG� SKRWRV� VKDUHG� RQ� WKH� ,QWHUQHW� ZLOO� EHFRPH� PRUH� DEXQGDQW�� FRPSUHKHQVLYH� DQG�
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A study of Japanese neighborhood communities expected to 

work during climate change-related natural disasters  
±� from the religious diversity perspective 

�
.DVXPL�686$.,��5\XNRNX�8QLYHUVLW\��-DSDQ�

�

Abstract 
,Q�-DSDQ��QHLJKERUKRRG�RUJDQL]DWLRQV�DUH�H[SHFWHG�WR�ZRUN�GXULQJ�ODUJH�VFDOH�QDWXUDO�
GLVDVWHUV��DQG�PXQLFLSDOLWLHV�KDYH�EHJXQ�HQFRXUDJLQJ�WKHLU�DFWLYLWLHV��6RPH�RI�WKHLU�DFWLYLWLHV�
DUH�UHODWHG�WR�VKULQHV�RU�WHPSOHV��7KHUHIRUH��WKH�ZD\�LQ�ZKLFK�WKH�QHLJKERUKRRG�
RUJDQL]DWLRQV�DUH�XVHG�DV�D�WRRO�WR�FUHDWH�VRFLDO�FDSLWDO�E\�PXQLFLSDOLWLHV�LV�DQ�LVVXH�IURP�WKH�
SHUVSHFWLYH�RI�UHOLJLRXV�GLYHUVLW\��0RUHRYHU��WKH�UHODWLRQ�EHWZHHQ�QHLJKERUKRRG�RUJDQL]DWLRQV�
DQG�PXQLFLSDOLWLHV�ZDUUDQWV�H[DPLQDWLRQ��,Q�WKLV�VWXG\��WKH�LVVXH�LV�LQYHVWLJDWHG�DQG�WKH�
UHVXOWV�DUH�UHSRUWHG���

 
1. Introduction 
�
1.1 Background and objectives 

,Q�DGGLWLRQ�WR�FOLPDWH�FKDQJH��WKH�QXPEHU�RI�QDWXUDO�GLVDVWHUV�KDV�EHHQ�LQFUHDVLQJ�DQG�LW�KDV�
EHFRPH� GLIILFXOW� WR� SUHGLFW� ZKHUH� WKH\� ZLOO� RFFXU� QH[W�� $IWHU� +LJDVKL�QLKRQ� 'DLVKLQVDL� �WKH�
*UHDW�(DVW�-DSDQ�(DUWKTXDNH���WKH�-DSDQHVH�JRYHUQPHQW�EHJDQ�SURPRWLQJ�PXWXDO�DLG�ZLWK�
QHLJKERUV��1XPHURXV�VWXGLHV�KDYH�KLJKOLJKWHG� WKH� LPSRUWDQFH�RI� VRFLDO� FDSLWDO�ZKHQ�KXJH�
GLVDVWHUV�RFFXU��,ZDJDNL��7VXMLXFKL�DQG�2JLKDUD���������<RVKL]DZD����������

7UDGLWLRQDOO\�� -DSDQHVH� QHLJKERUV� HVWDEOLVK� QHLJKERUKRRG� RUJDQL]DWLRQV� WKDW� DUH� EDVHG�RQ�
VSHFLILF�DUHDV��(DFK�QHLJKERUKRRG�RUJDQL]DWLRQ�KDV� LWV�RZQ�VHSDUDWH�DUHD��ZKLFK�GRHV�QRW�
FRLQFLGH�ZLWK�WKH�DUHD�RI�DQRWKHU�QHLJKERUKRRG�RUJDQL]DWLRQ��7KHUHIRUH��WKHUH�DUH�GLIIHUHQFHV�
LQ�WKHLU�RSHUDWLRQV��UROH�VKDULQJ�ZLWKLQ�WKH�RUJDQL]DWLRQ��DQG�UHODWLRQVKLSV�ZLWK�PXQLFLSDOLWLHV�
5HFHQWO\�� PDQ\� UHSRUWV� DQG� ERRNV� KDYH� GHVFULEHG� QHLJKERUKRRG� RUJDQL]DWLRQV¶� LVVXHV��
LQFOXGLQJ�D�GHFOLQH� LQ� WKH�SHUFHQWDJH�RI�KRXVHKROGV� WKDW�DUH�RUJDQL]DWLRQ�PHPEHUV�DQG��D�
VKRUWDJH�RI�PHPEHUV��ZKR�ZRUN�IRU�WKH�RUJDQL]DWLRQV��7KHUHIRUH��GHSHQGLQJ�RQ�WKH�DUHD��WKH�
PXQLFLSDOLWLHV� KDYH� EHJXQ� HQFRXUDJLQJ� QHLJKERUKRRG� RUJDQL]DWLRQV�� +LVWRULFDOO\�� -DSDQHVH�
QHLJKERUKRRG� RUJDQL]DWLRQV� IXOILOO� IXQFWLRQV� VXFK� DV� SURYLGLQJ� PXWXDO� DLGV�� DFFRPSOLVKLQJ�
FRRSHUDWLYH�ZRUN�ZLWK�PXQLFLSDOLW\��UHSUHVHQWLQJ�WKHLU�DUHD��DQG�FRQYH\LQJ�WKH�RSLQLRQV�RI�WKH�
FRPPXQLW\��WKLV�LV�RQH�IRUP�RI�FRPPXQLW\�SDUWLFLSDWLRQ�LQ�-DSDQ��
7KLV�VWXG\�IRFXVHV�RQ�KRZ�WKH�PXQLFLSDOLWLHV�XVH� WKH�QHLJKERUKRRG�RUJDQL]DWLRQV�DV�D�WRRO�
IRU�FUHDWLQJ�VRFLDO�FDSLWDO��7KH�WUHDWPHQW�RI�WKHVH�RUJDQL]DWLRQV�E\�WKH�PXQLFLSDOLWLHV�UHYHDOV�
WKH�SRVLWLRQ�RQ�UHOLJLRXV�PDWWHUV��
�
1.2 Previous research 
7KHUH�LV�FRQVLGHUDEOH�UHVHDUFK�RQ�QHLJKERUKRRG�FRPPXQLWLHV�DQG�QHLJKERUKRRG�
RUJDQL]DWLRQV�LQ�WKH�ILHOG�RI�6RFLRORJ\��DQG�HWF��7KHVH�VWXGLHV�KDYH�H[DPLQHG�DQG�DQDO\]HG�
DV�D�QHLJKERUKRRG�RUJDQL]DWLRQ�DV�D�ORFDO�RUJDQL]DWLRQ�KDYLQJ�KLVWRULFDO�RU�WUDGLWLRQDO�
PHDQLQJV��$MLVDND�DQG�.RPDWVX���������7KH\�KDYH�DOVR�DQDO\]HG�WKH�UHODWLRQV�EHWZHHQ�
PXQLFLSDOLWLHV�DQG�QHLJKERUKRRG�RUJDQL]DWLRQV��.DPL\D��������DQDO\]HG�QHLJKERUKRRG�
RUJDQL]DWLRQV�DV�D�WRRO�IRU�HQFRXUDJLQJ�VRFLDO�FDSLWDO��1HLJKERUKRRG�RUJDQL]DWLRQV�KDYH�DOVR�
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EHHQ�VWXGLHG�DV�UHSUHVHQWDWLYHV�RI�FRPPXQLW\��1DNDGD��<DPD]DNL�DQG�.RJLVR�������
�1DNDGD���������1DZDGD���������+RZHYHU��IHZ�VWXGLHV�KDYH�H[DPLQHG�QHLJKERUKRRG�
RUJDQL]DWLRQV�IURP�WKH�SHUVSHFWLYH�RI�UHOLJLRXV�GLYHUVLW\��6XVDNL���������6XVDNL���������DQG�
QR�VWXG\�KDV�DQDO\]HG�WKH�UHODWLRQVKLS�EHWZHHQ�PXQLFLSDOLWLHV�DQG�QHLJKERUKRRG�
FRPPXQLWLHV�IURP�WKH�UHOLJLRXV�GLYHUVLW\�SHUVSHFWLYH��
��
1.3 Research method 
,Q�WKLV�VWXG\��QHLJKERUKRRG�RUJDQL]DWLRQV�RI�WZR�PXQLFLSDOLWLHV�WKH�6KLQDJDZD�ZDUG��7RN\R��
DQG�.\RWR�&LW\�ZHUH� FRPSDUHG� DQG� DQDO\]HG�� %RWK�.\RWR�&LW\� DQG�6KLQDJDZD�ZDUG� KDYH�
UHJXODWLRQV�WKDW�HQFRXUDJH�ORFDO�FRPPXQLWLHV�DQG�QHLJKERUKRRG�RUJDQL]DWLRQV��UHVSHFWLYHO\��
+RZHYHU��VLQFH�WKHLU�DLPV�DQG�FRQWHQWV�VXEVWDQWLDOO\�GLIIHU��WKHVH�WZR�PXQLFLSDOLWLHV�DQG�WKHLU�
QHLJKERUKRRG�FRPPXQLWLHV�ZHUH�FRPSDUHG��
)RU�FRPSDULVRQ�SXUSRVHV��GRFXPHQWV�SXEOLVKHG�E\�WKHVH�PXQLFLSDOLWLHV�ZHUH�FROOHFWHG�IURP�
ZHEVLWHV� RU� RWKHU� VRXUFHV�� ,Q� DGGLWLRQ�� SKRQH� LQWHUYLHZV�ZHUH� FRQGXFWHG�ZLWK� WKH� SHUVRQV�
FRQFHUQHG� ZLWK� WKLV� PDWWHU� DW� ERWK� PXQLFLSDOLWLHV�� ,QLWLDOO\�� WKH� SODQ� ZDV� WR� GLVWULEXWH�
TXHVWLRQQDLUH�VXUYH\V�WR�QHLJKERUKRRG�RUJDQL]DWLRQV�LQ�ERWK�PXQLFLSDOLWLHV��KRZHYHU�LW�FRXOG�
QRW�EH�UHDOL]HG�EHFDXVH�RI�WKH�$FW�RQ�WKH�3URWHFWLRQ�RI�3HUVRQDO�,QIRUPDWLRQ��
�
2. General situation of neighborhood organizations 
�
2.1 Neighborhood organizations in Japan 
$FFRUGLQJ�WR�7KH�&DELQHW�2IILFH���������������RI�-DSDQHVH�DUHDV�KDYH�D�QHLJKERUKRRG�
RUJDQL]DWLRQV��PRUHRYHU��WKH�DUHD�VL]H�RI�������RI�WKHVH�QHLJKERUKRRG�RUJDQL]DWLRQV�VPDOOHU�
WKDQ�WKDW�RI�DQ�HOHPHQWDU\�VFKRRO��7KH�DYHUDJH�QXPEHU�RI�KRXVHKROGV�WKDW�DUH�PHPEHUV�RI�
QHLJKERUKRRG�RUJDQL]DWLRQV�LV�����DQG�WKH�PHPEHUVKLS�SHUFHQWDJH�LV��������
7KH�OLVWHG�UHVSRQVLELOLWLHV�RI�QHLJKERUKRRG�RUJDQL]DWLRQV�LQFOXGH�GHOLYHULQJ�LQIRUPDWLRQ�RI�
WKHLU�HYHQWV��GLVWULEXWLQJ�WKHLU�QHZVOHWWHUV��DQG�HVWDEOLVKLQJ�FRPPXQLFDWLRQ�DPRQJ�WKHLU�
PHPEHUV��������RI�WKH�QHLJKERUKRRG�RUJDQL]DWLRQV�IXOILOO�WKHVH�UHVSRQVLELOLWLHV��,Q�DGGLWLRQ���
DPRQJ�WKHVH�RUJDQL]DWLRQV��������LQIRUP�WKH�FRPPXQLW\�DERXW�WRSLFV�IURP�WKH�PXQLFLSDOLWLHV��
������RUJDQL]LQJ�IHVWLYDOV�DQG�%RQ�GDQFLQJ��QRWDEO\�WKHVH�DUH�WKH�WRS�WKUHH�UHVSRQVLELOLWLHV�
RI�WKH�RUJDQL]DWLRQV��7KH�IROORZLQJ�IRXUWK�DQG�ILIWK�UHVSRQVLELOLWLHV�DUH�PDQDJHPHQWV�RI�VWUHHW�
ODPSV��IXOILOOHG�E\�������RI�QHLJKERUKRRG�RUJDQL]DWLRQV��DQG�UHSRUWLQJ�UHTXHVWV�RI�PHPEHUV�
WR�WKH�PXQLFLSDOLWLHV��SHUIRUPHG�E\�������RI�QHLJKERUKRRG�RUJDQL]DWLRQV����
7KHUH�DUH�PDQ\�DUHDV�ZLWK�RWKHU�DFWLYH�UHVLGHQWV¶�RUJDQL]DWLRQV�RU�DVVRFLDWLRQV��VXFK�DV�
ZRPHQ¶V�DVVRFLDWLRQ��FKLOGUHQ¶V�DVVRFLDWLRQ��DQG�YROXQWDU\�ORFDO�ILUH�EULJDGHV���
$�PDMRU�FKDUDFWHULVWLF�RI�-DSDQHVH�QHLJKERUKRRG�RUJDQL]DWLRQV�LV�WKDW�WKH\�KLVWRULFDOO\�
SURYLGH�PXWXDO�DLG��,Q�-DSDQ��WKHUH�LV�QR�SHULRG�LQ�ZKLFK�PXWXDO�DLG�DQG�FRUSRUDWLRQ�ZLWK�
PXQLFLSDOLWLHV�KDV�QRW�EHHQ��QHHGHG��0XWXDO�DLG�DQG�FRUSRUDWLRQ�ZLWK�PXQLFLSDOLWLHV�LV�WKH�
EDVLF�UHVSRQVLELOLW\�RI�-DSDQHVH�QHLJKERUKRRG�RUJDQL]DWLRQV��WKLV�SULPDULO\�VHSDUDWHV�WKHP�
IURP�ORFDO�FRPPXQLWLHV�LQ�(XURSHDQ�FRXQWULHV��
(YHQ�WKRXJK��QHLJKERUKRRG�RUJDQL]DWLRQV�DUH�UHVSRQVLEOH�IRU�PXWXDO�DLG�DQG�FRUSRUDWLRQ�
ZLWK�PXQLFLSDOLWLHV��WKHUH�DUH�QR�OHJDO�JURXQG�IRU�IXOILOOLQJ�WKHP��7KLV�LV�WKH�VHFRQG�
FKDUDFWHULVWLF�RI�-DSDQHVH�QHLJKERUKRRG�RUJDQL]DWLRQV��1DZDGD����������

2.2 Neighborhood organization in the Shinagawa ward 
7KH�6KLQDJDZD�ZDUG��7RN\R��KDV�����QHLJKERUKRRG�RUJDQL]DWLRQV��7KH�HQWLUH�6KLQDJDZD�
ZDUG�DUHD�LV�FRYHUHG�ZLWK�QHLJKERUKRRG�RUJDQL]DWLRQV�ZLWKRXW�DQ\�RYHU�ODSV��1HLJKERUKRRG�
RUJDQL]DWLRQV�DUH�GLYLGHG�LQWR�ILYH�JURXSV��GHSHQGLQJ�RQ�WKHLU�JHRJUDSKLFDO�DUHD��6KLQDJDZD��
����E����
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7KH�SRSXODWLRQ�RI�WKH�6KLQDJDZD�ZDUG�LV����������ZLWK���������-DSDQHVH�DQG��������
IRUHLJQ�UHVLGHQWV��6KLQDJDZD������F���7KH�DYHUDJH�QXPEHU�RI�KRXVHKROGV�LQ�RQH�
QHLJKERUKRRG�RUJDQL]DWLRQ�LV������6KLQDJDZD������D���1HLJKERUKRRG�RUJDQL]DWLRQV�LQ�ZKLFK�
WKH�QXPEHU�RI�KRXVHKROGV�LV�OHVV�WKDQ�����LV��������PRUH�WKDQ�KDOI�RI�WKH�QHLJKERUKRRG�
RUJDQL]DWLRQV�DUH�FRQVWLWXWHG�E\�PRUH�WKDQ�����KRXVHKROGV��
7KH�KLVWRULHV�RI�QHLJKERUKRRG�RUJDQL]DWLRQV�YDU\�GHSHQGLQJ�RQ�WKH�JHRJUDSKLF�ORFDWLRQ�DQG�
RWKHU�IDFWRUV��7KH�ROGHVW�QHLJKERUKRRG�RUJDQL]DWLRQ�ZDV�HVWDEOLVKHG�LQ������������������
QHLJKERUKRRG�RUJDQL]DWLRQV�ZHUH�IRUPHG�EHIRUH�:RUOG�:DU�,,��0RVW�RI�WKH�RUJDQL]DWLRQV�
ZHUH��HVWDEOLVKHG�IURP������WR�������DIWHU�:RUOG�:DU�,,����
7KH�PRVW�SRSXODU�DFWLYLW\�RI�QHLJKERUKRRG�RUJDQL]DWLRQV�LV�WKH�FRQGXFWLQJ�WKH�³GLVDVWHU�
HPHUJHQF\�GULOO�´�7KLV�DFWLYLW\�LV�SHUIRUPHG�E\�������RI�WKH�QHLJKERUKRRG�RUJDQL]DWLRQV��7KH�
VHFRQG�PRVW�SRSXODU�DFWLYLW\�LV�³D�IXQG�UDLVLQJ�FDPSDLJQ�IRU�5HG�&URVV�´�ZKLFK�LV�FDUULHG�RXW�
E\�������RI�WKH�RUJDQL]DWLRQV��RUJDQL]LQJ�³IHVWLYDOV´�LV�WKH�WKLUG�PRVW�SRSXODU�DFWLYLW\�
FRPSOHWHG�E\�������RI�WKH�RUJDQL]DWLRQV��&RQVLGHULQJ�WKH�DFWLYLW\�OLVW�RI�HDFK�QHLJKERUKRRG�
RUJDQL]DWLRQ��³IHVWLYDOV´�LPSO\�QRW�RQO\�IHVWLYDOV�RI�VKULQHV�EXW�DOVR�HYHQWV�VXFK�DV�+DQDPL�
�ZDWFKLQJ�FKHUU\�EORVVRP�DQG�HDWLQJ�DQG�GULQNLQJ�QHDU�WKH�WUHHV���7KH�IRXUWK�DQG�ILIWK�
DFWLYLWLHV�DUH�SURYLGLQJ�PXWXDO�DLG�IRU�³FHUHPRQLDO�RFFDVLRQ�´�SHUIRUPHG�E\�������RI�WKH�
RUJDQL]DWLRQV��DQG�³FOHDQLQJ�XS�WKHLU�QHLJKERUKRRG�´�XQGHUWDNHQ�E\���������
$FFRUGLQJ�WR�WKH�UHFRJQLWLRQ�RI�QHLJKERUKRRG�RUJDQL]DWLRQV��WKH�WRS�WZR�LPSRUWDQW�DFWLYLWLHV�
DUH�³GLVDVWHU�HPHUJHQF\�GULOO´�DQG�³IHVWLYDOV�´�DV�FKRVH�E\�������DQG�������RI�QHLJKERUKRRG�
RUJDQL]DWLRQV��UHVSHFWLYHO\��6KLQDJDZD������D����
$V�PHQWLRQHG�DERYH��³IHVWLYDOV´�DUH�RI�WZR�W\SHV���2QH�LV�UHODWHG�WR�VKULQHV�RU�WHPSOHV�DQG�
WKH�RWKHU�KDV�QR�UHODWLRQ�WR�VKULQHV�RU�WHPSOHV��6KLQDJDZD������E���LW�LV�DQ�HYHQW�IRU�WKH�
FRPPXQLW\��)HVWLYDOV�UHODWHG�WR�VKULQHV�RU�WHPSOHV�KDYH�UHOLJLRXV�PHDQLQJV�DQG�WKHUH�DUH�
VRPH�PHPEHUV�ZKR�GR�QRW�VXSSRUW�DQG�SDUWLFLSDWH�LQ�WKHP�EHFDXVH�RI�WKHLU�IDLWK��H�J��LI�WKH\�
DUH�&KULVWLDQV���$FFRUGLQJ�WR�6XVDNL���������WKH\�KDYH�OHVV�WURXEOH�LQ�DYRLGLQJ�SDUWLFLSDWLRQ�LQ�
WKHVH�DFWLYLWLHV�
�

�
�

Figure 1:How do you deal with festivals of shrines or temples ? 
Reproduced from Susaki (2017) 

�
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)LJXUH���SUHVHQWV�WKH�UHVXOWV�RI�D�TXHVWLRQQDLUH�VXUYH\�DGPLQLVWHUHG�WR�WKH�&KULVWLDQ�
PHPEHUV�RI�QHLJKERUKRRG�RUJDQL]DWLRQV�LQ�DOO����ZDUGV�RI�7RN\R��6XVDNL����������
6RPH�QHLJKERUKRRG�RUJDQL]DWLRQV�KDYH�WKHLU�ZHEVLWH�RQ�ZKLFK�WKH\�DQQRXQFH�WKHLU�DFWLYLWLHV�
�)LJXUH����RU�WKH\�XVH�WKH�ZHEVLWH�RI�WKH�6KLQDJDZD�ZDUG�PXQLFLSDOLW\��RQ�ZKLFK�WKHUH�DUH�
LQIRUPDWLRQ�SDJHV�IRU�DOO�QHLJKERUKRRG�RUJDQL]DWLRQV���
�

�
Figure 2: An information of festival of shrine 

Reproduced from Shinagawa (2018) 

�

2.3 Neighborhood organizations in Kyoto City 
7KH�LQQHU�DUHDV�RI�.\RWR�&LW\�KDYH�D�KLVWRU\�WKDW�GDWH�EDFN�WR������EHJLQQLQJ�RI�+HLDQ�HUD��
JHQHUDWLRQV�RI�HPSHURUV�OLYHG�WKHUH�XQWLO�������,Q�WKRVH�DUHDV��WKH�PDVVHV�HVWDEOLVKHG�YHU\�
FORVHO\�FRQQHFWHG�QHLJKERUKRRG�RUJDQL]DWLRQV�LQ�WKH���WK�FHQWXU\��ZKLFK�ODLG�WKH�IRXQGDWLRQ�
IRU�WKH�FXUUHQW�QHLJKERUKRRG�RUJDQL]DWLRQV��,Q�RWKHU�DUHD�RI�.\RWR�&LW\��RUJDQL]DWLRQV�
KLVWRULFDOO\�EDVHG�RQ�FRPPXQLWLHV�RI�VKULQHV�DUH�FRPPRQ�DQG�VRPH�KDYH�VWURQJ�FRQQHFWLRQV�
�$MLVDND�DQG�.RPDWVX���������
/RFDO�FRPPXQLWLHV�LQ�.\RWR�&LW\�KDYH�VSHFLILF�IHDWXUH�FDOOHG�³*DNNX�´�ZKLFK�LV�EDVHG�RQ���
³&KR�JXPL�´�D�QHLJKERUKRRG�RUJDQL]DWLRQ�IURP�WKH�0XURPDFKL�HUD��LQ���WK�FHQWXU\���DQG�
³%DQJXPL�6KRJDNNR��1XPEHUHG�HOHPHQWDO\�VFKRRO�´�IURP�������WKH�EHJLQQLQJ�RI�0HLML�HUD���
$OWKRXJK�WKH�³*DNNX��RU�³0RWR�*DNNX´�´�LV�GLIIHUHQW�IURP�WKH�FXUUHQW�HOHPHQWDU\�VFKRRO�
GLVWULFW��WKH\�DUH�NHUQHOV�RI�ORFDO�FRPPXQLW\�LQ�.\RWR�&LW\��2YHUDOO��.\RWR�&LW\�KDV�����
³*DNNX´�DQG�HDFK�³*DNNX´�KDV�QHLJKERUKRRG�RUJDQL]DWLRQV��LQ�VRPH�FDVHV��RWKHU�ORFDO�
RUJDQL]DWLRQV�DUH�DOVR�LQFOXGHG�LQ�³*DNNX´��.\RWR����������
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.\RWR�&LW\�KDV����ZDUGV�DQG�HDFK�ZDUG�RIILFH�KDV�WKH�PRVW�LQIRUPDWLRQ�DERXW�³*DNNX�´�
KRZHYHU��WKH�.\RWR�&LW\�ZHEVLWH�GRHV�QRW�FOHDUO\�LQGLFDWH�ZKHWKHU�RQH�³*DNNX´�FRYHUV�WZR�
ZDUGV�RU�QRW��
7KH�WRWDO�SRSXODWLRQ�RI�.\RWR�&LW\�LV������������ZKLFK�LQFOXGHV�PRUH�WKDQ��������IRUHLJQHUV�
�.\RWR���������
�
�

Figure 3: Jizo-Bon 
 (Sakurai, 2015) 

�
7KH�SHUFHQWDJH�RI�PHPEHUV�LQ�QHLJKERUKRRG�RUJDQL]DWLRQV�LV�DSSUR[LPDWHO\���������
)XUWKHUPRUH��������DQG�������RI�QHLJKERUKRRG�RUJDQL]DWLRQV�KDYH�OHVV�WKDQ����DQG�OHVV�
WKDQ�����KRXVHKROGV��UHVSHFWLYHO\��(DFK�QHLJKERUKRRG�RUJDQL]DWLRQ�SHUIRUPV�WZR�W\SHV�RI�
DFWLYLWLHV��2QH�LV�WKHLU�RZQ�DFWLYLW\�DQG�WKH�RWKHU�DUH�DFWLYLWLHV�DVVRFLDWHG�ZLWK�WKH�*DNNX��$�
WRWDO�RI�������RI�QHLJKERUKRRG�RUJDQL]DWLRQV�FRQVLGHU�³-L]R�%RQ´�DV�WKHLU�RZQ�DFWLYLW\�ZKLOH�
������DQG�������RI�RUJDQL]DWLRQV�OLVW�³SURYLGLQJ�PXWXDO�DLG�IRU�FHUHPRQLDO�RFFDVLRQ´�DQG�
³KDYLQJ�GLQQHU�RU�XQGHUWDNLQJ�D�IULHQGO\�³�DV�WKHLU�RZQ�DFWLYLW\��UHVSHFWLYHO\��.\RWR����������
³-L]R�%RQ´�LV�RUJDQL]HG�LQ�WZR�ZD\V��RQH��DV�DQ�HYHQW�IRU�FKLOGUHQ�DQG�WKH�RWKHU�DV�D�UHOLJLRXV�
HYHQW��)RU�WKH�ODWWHU��D�%XGGKLVP�PRQN�LV�LQYLWHG�WR�UHFLWH�VXWUDV�DQG�SHUIRUP�VHYHUDO�ULWXDOV��
WR�SUD\�IRU�-L]R��RQ�WKH�RWKHU�KDQG��WKH�HYHQW�IRU�FKLOGUHQ�LV�VLPLODU�WR�D�FKLOGUHQ¶V�IHVWLYDO�
�0DHGD���������7KHUH�DUH�PHPEHUV�ZKR�GR�QRW�SDUWLFLSDWH�LQ�WKLV�W\SH�RI�HYHQW�EHFDXVH�RI�
WKHLU�IDLWK��6XVDNL��������REVHUYHG�WKDW�LW�LV�GLIILFXOW�WR�DYRLG�SDUWLFLSDWLQJ�LQ�WKHVH�HYHQWV����
)LJXUH���GHSLFWV�D�%XGGKLVP�PRQN�VLWWLQJ�LQ�IURQW�RI�DQ�DOWDU�WKDW�LV�HQVKULQHG�ZLWK�-L]R��WKH�
PRQN�LV�UHFLWLQJ�D�VXWUD��&KLOGUHQ�SDUWLFLSDWH�LQ�WKLV�%XGGKLVP�FHUHPRQ\�DQG�ZRUVKLS�-L]R��
7KLV�HYHQW�LV�RUJDQL]HG�LQ�WKH�ODVW�ZHHN�RI�$XJXVW�LQ�PRVW�SDUWV�RI�.\RWR�&LW\�E\�
QHLJKERUKRRG�RUJDQL]DWLRQ��
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�
�

Figure 4:  How do you deal with festivals of shrines or temples ? 
Reproduced from Susaki (2016) 

�
)LJXUH���SUHVHQWV�WKH�UHVXOWV�RI�D�TXHVWLRQQDLUH�VXUYH\�DGPLQLVWHUHG�WR�WKH�&KULVWLDQ�
PHPEHUV�RI�QHLJKERUKRRG�RUJDQL]DWLRQV�LQ�.\RWR�&LW\��6XVDNL������������
7KH�PRVW�SRSXODU�³*DNNX´�DVVRFLDWHG�DFWLYLW\�LV�³$�ILHOG�GD\�RU�VSRUWV�HYHQWV´�DQG��LW�LV�
SHUIRUPHG�E\�������RI�WKH�³*DNNXV�´�WKH�VHFRQG�PRVW�SRSXODU�DFWLYLW\�LV�WKH�³GLVDVWHU�
HYDFXDWLRQ�GULOO�´�ZKLFK�LV�FRQGXFWHG�E\�DQG�������RI�WKH�³*DNNXV´��.\RWR����������
�

2.4 Comparison on neighborhood organization activities in the Shinagawa ward and 
Kyoto City 
,Q�WKH�6KLQDJDZD�ZDUG��QHLJKERUKRRG�RUJDQL]DWLRQV�DUH�PRUH�UHFHQW�WKDQ�WKRVH�RI�.\RWR�
&LW\��QR�QHLJKERUKRRG�RUJDQL]DWLRQ�LQ�WKLV�ZDUG�KDV�D�KLVWRU\�WKDW�GDWHV�EDFN�WKH�EHJLQQLQJ�
RI�0HLML�HUD��)XUWKHUPRUH��VRPH�QHLJKERUKRRG�RUJDQL]DWLRQV�LQ�WKLV�DUHD�FRQGXFW�IHVWLYDOV�RI�
VKULQHV�DV�WKHLU�HYHQWV��+RZHYHU��PRVW�PHPEHUV�RI�WKH�QHLJKERUKRRG�RUJDQL]DWLRQV�LQ�WKH�
ZDUG�DUH�QRW�VR�HDUQHVW�DQG�PHPEHUV�ZKR�GR�QRW�SDUWLFLSDWH�FDQ�SUHYHQW�RWKHUV�IURP�
SDUWLFLSDWLRQ��6XVDNL���������
,Q�.\RWR�&LW\��QHLJKERUKRRG�RUJDQL]DWLRQV�KDYH�ORQJ�KLVWRU\�DQG��PRUH�LPSRUWDQWO\��WKH\�
KDYH�LQKHULWHG�WUDGLWLRQDO�HYHQWV��,Q�DGGLWLRQ��VRPH�RI�WKH�WUDGLWLRQDO�HYHQWV�KDYH�UHOLJLRXV�
PHDQLQJV��DQG�WKHUHIRUH�WKHUH�DUH�PHPEHUV�ZKR�SDUWLFLSDWH�LQ�VXFK�NLQG�RI�HYHQWV��DOWKRXJK�
UHOXFWDQWO\��6XVDNL���������,Q�.\RWR�&LW\��D�VLQJOH�QHLJKERUKRRG�RUJDQL]DWLRQ�KDV�D�VPDOO�
PHPEHU�RI�KRXVHKROGV���FRPSDUHG�ZLWK�WKDW�LQ�WKH�6KLQDJDZD�ZDUG���0RUHRYHU��WKH�
RUJDQL]DWLRQV�LQ�WKLV�FLW\��KDYH�D�VSHFLILF�IHDWXUH�FDOOHG�³*DNNX�´�ZKLFK�LV�ODFN�LQ�WKH�
6KLQDJDZD�ZDUG���
�

3. Relationship between neighborhood organization and municipality 
�
3.1 Shinagawa ward municipality 
,Q�������WKH�6KLQDJDZD�ZDUG�PXQLFLSDOLW\�LPSOHPHQWHG�D�UHJXODWLRQ�WKDW�HQFRXUDJHV�
QHLJKERUKRRG�RUJDQL]DWLRQV��7KH�UHJXODWLRQ�HVWDEOLVKHV�OHJDO�SRVLWLRQ�RI�QHLJKERUKRRG�
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RUJDQL]DWLRQV��$FFRUGLQJ�WR�WKH�ILUVW�LQWHUYLHZ�ZLWK�WKH�UHVSRQVLEOH�SHUVRQ�LQ�WKH�RIILFH�RI�WKH�
6KLQDJDZD�ZDUG�LQ�������WKH\�DUH�DZDUH�WKDW�IHVWLYDOV��ZKLFK�KDYH�UHOLJLRXV�PHDQLQJV��DUH�LQ�
WKH�DFWLYLW\�OLVW�RI�VRPH�QHLJKERUKRRG�RUJDQL]DWLRQV�DQG�WKDW�VRPH�PHPEHUV�RI�WKH�
QHLJKERUKRRG�RUJDQL]DWLRQ�ZDQW�WR�SUHYHQW�VXFK�NLQG�RI�DFWLYLWLHV�EHFDXVH�RI�WKHLU�IDLWK���
$FFRUGLQJ�WR�WKH�VHFRQG�LQWHUYLHZ�ZLWK�WKH�RIILFHU��WKH�UHJXODWLRQ�ZDV�LPSOHPHQWHG�DV�D�
UHVXOW�RI�FRPPLWWHH�PHHWLQJV��7KH�DLP�RI�WKH�PHHWLQJV�ZDV�QRW�WR�FUHDWH�UHJXODWLRQV��EXW�WR�
ILQG�D�ZD\�WR�SURPRWH�FRRSHUDWLRQ�EHWZHHQ�WKH�QHLJKERUKRRG�FRPPXQLW\�DQG�WKH�6KLQDJDZD�
ZDUG�PXQLFLSDOLW\��)ROORZLQJ�WKH�LPSOHPHQWDWLRQ�RI�WKH�UHJXODWLRQ��UHVLGHQWV�RI�WKH�
6KLQDJDZD�ZDUG�FDQ�EHFRPH�D�PHPEHU�RI�WKHLU�OLYLQJ�DUHD¶V�QHLJKERUKRRG�RUJDQL]DWLRQ�E\�
VLPSO\�SRVWLQJ�D�FDUG�ZLWKRXW�D�VWDPS��2QH�RI�WKH�HIIHFWV�RI�WKH�UHJXODWLRQ��ZKLFK�WKH�
PXQLFLSDOLW\�RIILFHUV�KDG�KHDUG�IURP�OHDGHUV�RI�QHLJKERUKRRG�RUJDQL]DWLRQV��LV�WKDW�WKH�
H[SODQDWLRQ�RI�QHLJKERUKRRG�RUJDQL]DWLRQ�EHFRPHV�HDVLHU�WKDQ�EHIRUH��ZKHQ�WKH\�LQYLWH�QHZ�
UHVLGHQWV�WR�WKH�RUJDQL]DWLRQ��EHFDXVH�WKH�RUJDQL]DWLRQV�QRZ�KDYH�D�OHJDO�SRVLWLRQ��

 

 
Figure 5: Neighborhood organizations are clearly assigned on the map 

5HSURGXFHG�IURP�6KLQDJDZD��������
�
,Q�DGGLWLRQ�WR�WKH�LPSOHPHQWDWLRQ�RI�WKH�UHJXODWLRQ��WKH�PXQLFLSDOLWLHV�KDV�LQFUHDVHG�WKH�
DPRXQW�RI�VXSSRUWHG�PRQH\�SURYLGHG�WR�QHLJKERUKRRG�FRPPXQLWLHV�WKDW�IXOILOO�WDVNV�DVVLJQHG�
E\�WKH�PXQLFLSDOLW\��7KLV�PDNHV�LW�HDVLHU�WR�UXQ�WKH�QHLJKERUKRRG�RUJDQL]DWLRQV��%HIRUH�WKH�

1443



6XVDNL��.DVXPL     Japanese neighborhood communities ��WK�,62&$53�&RQJUHVV�������

�

LPSOHPHQWDWLRQ�RI�WKH�UHJXODWLRQ��WKH�6KLQDJDZD�ZDUG�PXQLFLSDOLW\�VHW�D�FRPPLWWHH�DQG�
FRQGXFWHG�PHHWLQJV��7KH�UHFRUGV�RI�WKH�PHHWLQJV�DUH�DYDLODEOH�IRU�SXEOLF�YLHZLQJ�RQ�WKH�
6KLQDJDZD�ZDUG�ZHEVLWH��6KLQDJDZD���������7KHUH�ZHUH�PDQ\�GLVFXVVLRQV�LQ�WKHVH�PHHWLQJ�
DQG�RQ�W\SLFDO�DJHQGD�ZDV�FKDQJLQJ�WKH�ERXQGDULHV�RI�QHLJKERUKRRG�RUJDQL]DWLRQV�EHFDXVH�
RI�WKH�VLWXDWLRQ�RI�URDGV�WKDW�KDYH�FRQVLGHUDEOH�WUDIILF� 
,Q�WKH�6KLQDJDZD�ZDUG��WKH�UHODWLRQ�EHWZHHQ�WKH�PXQLFLSDOLW\�DQG�QHLJKERUKRRG�RUJDQL]DWLRQ�
LV�YHU\�FOHDU�DQG�YLVLEOH��LW�FDQ�EH�HDVLO\�XQGHUVWRRG�E\�HYHU\RQH��
�
3.2 Kyoto City municipality 
7KH�DLPV�LPSOHPHQWLQJ�UHJXODWLRQV�LQFOXGH�WKH�HVWDEOLVKPHQW�RI�D�ORFDO�FRPPXQLW\�LQ�FDVH�RI�
GLVDVWHUV��VLQFH��LQ�-DSDQ��WKH�QXPEHU�RI�FKLOGUHQ�LV�GHFUHDVLQJ�DQG�WKH�QXPEHU�RI�HOGHUO\�
SHRSOH�LV�LQFUHDVLQJ��PRUHRYHU��WKH�QXPEHU�RI�UHVLGHQWV�ZKR�GR�QRW�EHFRPH�PHPEHUV�RI�
QHLJKERXUKRRG�RUJDQL]DWLRQV�ZDV�LQFUHDVLQJ��.\RWR���������
,Q�.\RWR�&LW\��WKH�UHODWLRQVKLS�EHWZHHQ�WKH�PXQLFLSDOLW\�DQG�QHLJKERXUKRRG�RUJDQL]DWLRQV�LV�
FRPSOHWHO\�GLIIHUHQW�IURP�WKDW�RI�WKH�6KLQDJDZD�ZDUG��7KH�UHJXODWLRQ�HQFRXUDJHV�ORFDO�
FRPPXQLW\�DFWLYLWLHV��KRZHYHU��WKH�QHLJKERXUKRRG�RUJDQL]DWLRQV�DUH�WKH�RQO\�DFWRU��0RUHRYHU��
WKH�.\RWR�&LW\�PXQLFLSDOLW\�DQG�QHLJKERXUKRRG�RUJDQL]DWLRQV�GR�QRW�KDYH�GLUHFW�FRQWDFW��
�

�
 
 

Figure 6: An image of local community 
Created and translated in English by referring to Kyoto (2016). 

 

$FFRUGLQJ�WR�WKH�UHJXODWLRQ��WKH�.\RWR�&LW\�PXQLFLSDOLW\�GHYHORSHG�D�SODQ�WR�HQFRXUDJH�ORFDO�
FRPPXQLWLHV��ZKLFK�FRPSULVH�QHLJKERXUKRRG�RUJDQL]DWLRQV��RWKHU�DUHD�EDVHG�RUJDQL]DWLRQV��
DQG�FRRSHUDWLYH�SHUVRQV�IURP�.\RWR�&LW\�PXQLFLSDOLW\��ZKR�DUH�SDUW�WLPH�RIILFHUV��7KH�
UHJXODWLRQ�DVVLJQV�D�OHJDO�SRVLWLRQ�WR�FRRSHUDWLYH�SHUVRQV�IURP�WKH�.\RWR�&LW\�PXQLFLSDOLW\��
WKHLU�UHVSRQVLELOLWLHV�LQFOXGH�GHOLYHULQJ�PXQLFLSDO�GRFXPHQWV��FROOHFWLQJ�LQIRUPDWLRQ�UHTXLUHG�
E\�WKH�PXQLFLSDOLW\��DQG�FRPPXQLFDWLQJ�WKH�UHTXLUHPHQWV�RI�UHVLGHQWV��ZKR�DUH�LQ�WKH�
DVVLJQHG�DUHD��WR�WKH�PXQLFLSDOLW\��&RRSHUDWLYH�SHUVRQV�DUH�DVVLJQHG�GHSHQGLQJ�RQ�WKH�

*DNNX�

1HLJKERUKRRG�
RUJDQL]DWLRQV�

&RPPLWWHH�RI�
VRFLDO�ZHOIDUH�

&RPPLWWHH�RI�
VSRUWV�SURPRWLRQ� &RPPLWWHH�RI�

GLVDVWHU�
SUHYHQWLRQ�

�

&RRSHUDWLYH�
SHUVRQV�

&RPSDQLHV�

1RQ�SURILW�
RUJDQL]DWLRQV�

8QLYHUVLWLHV�

6KULQHV�	�
7HPSOHV�

2WKHU�

/RFDO�&RPPXQLW\�
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SRSXODWLRQ�RI�HDFK�DUHD�DQG�DOO�SHUVRQV�KDYH�WKHLU�DVVLJQHG�DUHD��7KH\�DUH�DVVLJQHG�E\�WKH�
0D\RU�RI�.\RWR�&LW\�DQG�WKH\�DWWHQG�WKH�PHHWLQJ�DVVLJQHG�E\�³*DNNX´�WR�FRPPXQLFDWH�ZLWK�
HDFK�RWKHU��7KH�.\RWR�&LW\�PXQLFLSDOLW\�FRQQHFWV�ZLWK�LWV�UHVLGHQWV�YLD�WKHVH�SHUVRQV��
,Q�WKH�.\RWR�&LW\�SODQ��.\RWR���������ORFDO�FRPPXQLWLHV�DUH�RUJDQL]HG�E\�QHLJKERXUKRRG�
RUJDQL]DWLRQV��RWKHU�RUJDQL]DWLRQV�VXSSRUWHG�E\�UHVLGHQWV�LQ�WKH�DUHD��FRPSDQLHV��
XQLYHUVLWLHV��QRQ�SURILW�RUJDQL]DWLRQV��132���RWKHU�RUJDQL]DWLRQV�VXSSRUWHG�E\�QRQ�DUHD�
EDVHG�UHVLGHQWV��WHPSOHV��VKULQHV��)LJXUH���SUHVHQWV�WKH�RUJDQL]DWLRQ�RI�ORFDO�FRPPXQLWLHV���
$IWHU�WU\LQJ�IRU�VHYHUDO�\HDUV��WKH�.\RWR�&LW\�PXQLFLSDOLW\�LV�DZDUH�WKDW�LW�LV�GLIILFXOW�WR�
UHFRQVWUXFW�RUJDQL]DWLRQV�LQ�HDFK�DUHD��WKH�FXUUHQW�SRVLWLRQ�RI�.\RWR�&LW\�LV�WR�PDLQWDLQ�WKH�
FXUUHQW�VWUXFWXUH�LQ�HDFK�DUHD��)XUWKHUPRUH��WKH�.\RWR�&LW\�PXQLFLSDOLW\�DWWDFKHV�LPSRUWDQFH�
WR�UHVLGHQWV¶�DXWRQRP\��ZKLFK�KDV�D�ORQJ�KLVWRU\��WKH�PXQLFLSDOLW\�LV�SURXG�RI�WKLV�DXWRQRP\�
DQG�FRQVLGHUV�WKH�VWUHQJWK�RI�WKH�FLW\��
7KH�SODQ�SUHFLVHO\�H[SODLQV�KRZ�D�QHLJKERXUKRRG�RUJDQL]DWLRQ�VKRXOG�EH�FRQVWUXFWHG��
$FFRUGLQJ�WR�WKH�LQWHUYLHZ�UHVSRQVHV��QHZ�QHLJKERXUKRRG�RUJDQL]DWLRQV�DUH�VRPHWLPHV�
FRQVWUXFWHG�LQ�QHZO\�GHYHORSHG�UHVLGHQWLDO�DUHDV�RU�DUHDV�ZLWK�QHZO\�EXLOW�FRQGRPLQLXPV��
+RZHYHU��ZKHWKHU�LW�LV�EHWWHU�WR�HVWDEOLVK�D�QHZ�QHLJKERXUKRRG�RUJDQL]DWLRQ�LV�DQRWKHU�
PDWWHU��,I�UHVLGHQWV�GR�QRW�HVWDEOLVK�QHLJKERXUKRRG�RUJDQL]DWLRQV��WKHUH�DUH�QR�
QHLJKERXUKRRG�RUJDQL]DWLRQV�LQ�WKDW�DUHD��)URP�WKH�EHJLQQLQJ��FRRUGLQDWRUV��ZKR�DUH�RIILFHUV�
RI�WKH�.\RWR�&LW\�PXQLFLSDOLW\��KDYH�SDUWLFLSDWHG�LQ�WKH�GLVFXVVLRQ�RQ�KRZ�WR�GR�LW��
:KHQ�QHLJKERXUKRRG�RUJDQL]DWLRQ�ZDQWV�WR�UHVWUXFWXUH�DQG�QHHGV�VXSSRUWV��WKHVH�
FRRUGLQDWRUV�SURYLGH�WKH�QHFHVVDU\�VXSSRUW�LQ�WKH�SURFHVV��
$FFRUGLQJ�WR�WKH�SODQ��WKH�ORFDO�FRPPXQLW\�LQFOXGHV�WHPSOHV�DQG�VKULQHV��ZKLFK�LV�DQ�
LPSRUWDQW�SRLQW�IURP�SHUVSHFWLYH�RI�UHOLJLRXV�GLYHUVLW\��7KH�LQWHUYLHZ�UHVSRQVHV�UHODWHG�WR�WKLV�
SRLQW�VXJJHVWHG�WKDW�PDQ\�QHLJKERXUKRRG�RUJDQL]DWLRQV�KDYH�VWURQJ�FRQQHFWLRQV�ZLWK�
VKULQHV�RU�WHPSOHV�DQG�VRPH�RI�WKHP�OLVW�WKH�DFWLYLWLHV�RI�VKULQHV�RU�WHPSOHV�DV�WKHLU�PDLQ�
DFWLYLW\��7KHUHIRUH��DUJXPHQW�IURP�WKH�SHUVSHFWLYH�RI�UHOLJLRXV�IUHHGRP��WKH�UHJXODWLRQ�DQG�
SODQV�VWDWH�WKDW�WKH�ORFDO�RUJDQL]DWLRQV�DUH�LQGHSHQGHQW�RI�WKH�.\RWR�&LW\�PXQLFLSDOLW\�DQG�
WKDW�WKH\�DUH�RUJDQL]HG�VROHO\�EDVHG�RQ�WKH�DJUHHPHQW�RI�WKH�SDUWLFLSDWLQJ�UHVLGHQWV��WKLV�
VHHPV�WULFN\��EXW�LW�LV�OHJDO��
,Q�.\RWR�&LW\��ORFDO�FRPPXQLWLHV��LQFOXGLQJ�QHLJKERXUKRRG�RUJDQL]DWLRQV��DUH�LQYLVLEOH�DQG�
GLIILFXOW�WR�XQGHUVWDQG�WR�LQGLYLGXDOV�IURP�RWKHU�FLWLHV��DSSDUHQWO\��LW�LV�QRW�HDV\�ILQGLQJ�RXW�
KRZ�WR�EHFRPH�D�PHPEHU�RI�D�QHLJKERXUKRRG�RUJDQL]DWLRQ��
��
3.3 Comparison between the municipalities of Shinagawa ward and Kyoto City 
7KH�6KLQDJDZD�ZDUG�PXQLFLSDOLW\�GLUHFWO\�VXSSRUWV�QHLJKERXUKRRG�RUJDQL]DWLRQV��WKH�
UHODWLRQVKLS�LV�FOHDU�DQG�YLVLEOH�IRU�HYHU\RQH��$OO�QHLJKERXUKRRG�RUJDQL]DWLRQV�DUH�LQWURGXFHG�
RQ�WKH�PXQLFLSDOLW\¶V�ZHEVLWH�DQG�WKH�DUHD�ZKHUH�D�QHLJKERXUKRRG�RUJDQL]DWLRQ�LV�ORFDWHG�LV�
FOHDUO\�LQGLFDWHG��DV�VKRZQ�LQ�)LJXUH����0RUHRYHU��WKH�DFWLYLWLHV�RI�HDFK�QHLJKERXUKRRG�
RUJDQL]DWLRQV�DUH�DQQRXQFHG�ERWK�RQ�WKH�ZHEVLWH�DQG�LQ�WKH�JXLGHV�RI�HDFK�QHLJKERXUKRRG�
RUJDQL]DWLRQ��7KH�UHVWULFWLRQV�RQ�PHPEHUV�WR�SDUWLFLSDWH�LQ�IHVWLYDOV�ZLWK�UHOLJLRXV�PHDQLQJ�
DUH�ZHDN��WKH\�FDQ�VHOHFW�WKHLU�SODFH�RI�UHVLGHQFH�DIWHU�FKHFNLQJ�WKH�DFWLYLW\�OLVWV�RI�HDFK�
RUJDQL]DWLRQ��
7KH�.\RWR�&LW\�PXQLFLSDOLW\�VXSSRUWV�PDQ\�NLQG�RI�RUJDQL]DWLRQV�LQ�WKH�ORFDO�FRPPXQLW\�DQG�
HDFK�KDV�LWV�RZQ�KLVWRU\�DQG�EDFNJURXQG��7KHVH�RUJDQL]DWLRQV�DUH�LQGHSHQGHQW�DQG�WKH�
PXQLFLSDOLW\�FDQQRW�UHFRQVWUXFW�WKHP��7KH�ERXQGDULHV�RI�WKH�*DNNX�RU�QHLJKERXUKRRG�
RUJDQL]DWLRQ�DUH�VRPHWLPHV�DPELJXRXV��DQG�WKHUHIRUH�WKH�.\RWR�&LW\�PXQLFLSDOLW\�LV�XQDEOH�
WR�FUHDWH�PDSV��VXFK�DV�)LJXUH�����
7KHUH�DUH�PDQ\�QHLJKERXUKRRG�RUJDQL]DWLRQV��WKDW�KDYH�D�VWURQJ�UHODWLRQVKLS�ZLWK�VKULQHV�
DQG�WHPSOHV��$�PHPEHU�RI�VXFK�QHLJKERXUKRRG�RUJDQL]DWLRQV�LV�H[SHFWHG�WR�VXSSRUW�WKH�
IHVWLYDOV�RI�VKULQHV��
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8QOLNH�WKH�6KLQDJDZD�ZDUG��WKH�DFWLYLWLHV�RI�HDFK�QHLJKERXUKRRG�RUJDQL]DWLRQ�DUH�QRW�RSHQ��
PRUHRYHU��D�SHUVRQ�ZKR�ZDQWV�WR�OLYH�VRPHZKHUH�LQ�.\RWR�&LW\�FDQQRW�FKRVH�KLV�RU�KHU�EHVW�
DUHD�WR�OLYH�IURP�D�UHOLJLRXV�SHUVSHFWLYH���
�
4. Conclusion 
7KH�XVH�RI�QHLJKERUKRRG�RUJDQL]DWLRQV�DV�D�ZD\V�WR�HQFRXUDJH�VRFLDO�FDSLWDO�LQ�WKH�
6KLQDJDZD�ZDUG�DQG�.\RWR�&LW\�GLIIHUV�VLJQLILFDQWO\��7KH�6KLQDJDZD�ZDUG�PXQLFLSDOLW\�XVHV�
QHLJKERUKRRG�RUJDQL]DWLRQ�DV�D�FRUH�RI�VRFLDO�FDSLWDO��ZKLOH�WKH�.\RWR�&LW\�PXQLFLSDOLW\�XVHV�
WKHVH�RUJDQL]DWLRQV�DV�RQH�DFWRU�RI�VRFLDO�FDSLWDO��
7KH�6KLQDJDZD�ZDUG�PXQLFLSDOLW\�KDV�EHJXQ�FRRSHUDWLQJ�ZLWK�QHLJKERUKRRG�RUJDQL]DWLRQ��
7KH�.\RWR�&LW\�PXQLFLSDOLW\��RQ�WKH�RWKHU�KDQG��ILUVW�SODQQHG�WR�FRRSHUDWH�ZLWK�QHLJKERUKRRG�
RUJDQL]DWLRQV�RU�*DNNX��EXW�WKH�QHLJKERUKRRG�RUJDQL]DWLRQV�RU�*DNNX�LQ�WKLV�DUHD�DUH�WRR�
LQGHSHQGHQW�WR�EH�PRGLILHG��7KHUHIRUH��WKH�.\RWR�&LW\�PXQLFLSDOLW\�UHFRJQL]HV�WKH�YDOXH�RI�
VHOI�JRYHUQDQFH�RI�*DNNX�RU�QHLJKERUKRRG�RUJDQL]DWLRQV��PRUHRYHU��LW�GRHV�QRW�KDYH�GLUHFW�
DFFHVV�WR�WKHVH�RUJDQL]DWLRQV���
)URP�WKH�SHUVSHFWLYH�RI�UHOLJLRXV�GLYHUVLW\��HYHU\ERG\�FDQ�NQRZ�DERXW�WKH�DFWLYLWLHV�RI�WKH�
QHLJKERUKRRG�RUJDQL]DWLRQ�DQG�FDQ�VHOHFW�WKH�PRVW�VXLWHG�SODFH�IRU�UHVLGLQJ�LQ�WKH�
6KLQDJDZD�ZDUG��,W�LV�SUHVXPHG�WKDW�WKH�SHUFHQWDJH�RI�QHLJKERUKRRG�RUJDQL]DWLRQV�WKDW�
KDYH�D�UHODWLRQ�ZLWK�VKULQHV�RU�WHPSOHV�LV�KLJKHU�LQ�.\RWR�&LW\�WKDQ�LQ�WKH�6KLQDJDZD�ZDUG��
)XUWKHUPRUH��REWDLQLQJ�LQIRUPDWLRQ�RI�QHLJKERUKRRG�FRPPXQLWLHV�LV�PRUH�GLIILFXOW�LQ�.\RWR�
&LW\�WKDQ�LQ�WKH�6KLQDJDZD�ZDUG��7KHUHIRUH��LW�LV�GLIILFXOW�WR�ILQG�D�VXLWDEOH�SODFH�WR�NHHS�WKHLU�
IDLWK���
:KLFK�ZD\�RI�HQFRXUDJLQJ�VRFLDO�FDSLWDO�LV�PRUH�HIIHFWLYH�LV�DQRWKHU�PDWWHU���
�
Acknowledgements�
7KLV�VWXG\�LV�VXSSRUWHG�E\�D�JUDQW�RI�WKH�6RFLR�&XOWXUDO�5HVHDUFK�,QVWLWXWH���5<8.2.8�
81,9(56,7<�LQ��������
�
References: �
$MLVDND��0��DQG�.RPDWVX��+���������� 6RFLRORJ\�RI�µPDFKL¶�LQ�.\RWR��.\RWR���6HNDLVKLVR�&R��
/WG��

,ZDJDNL��+���7VXMLXFKL��7��DQG�2JLZDUD��$�����������Social Capital and Mental Health in a 
Major Disaster: Findings and Suggestions from the Survey and Social support after 
Fukushima Nuclear Disaster,�-DSDQHVH�-RXUQDO�RI�3V\FKRVRPDWLF�0HGLFLQH��9RO����1R�����
SS�����������

.DPL\D��.�����������Is it an obligation to be a member of neighborhood organization?��7RN\R��
6KRJDNXNDQ�

.\RWR�&LW\����������Reports of the questionnaire survey to residents about neighborhood 
organizations, >3')@��.\RWR�&LW\���
$YDLODEOH�DW��KWWS���ZZZ�FLW\�N\RWR�OJ�MS�EXQVKL�SDJH������������KWPO��>$FFHVVHG����-XO\�
����@�

.\RWR�&LW\����������A revitalization plan of local community in Kyoto, >3')@��.\RWR�&LW\���
$YDLODEOH�DW��KWWS���ZZZ�FLW\�N\RWR�OJ�MS�EXQVKL�SDJH������������KWPO��$FFHVVHG����-XO\�
����@�

.\RWR�&LW\����������Kyoto City Statistics,�>RQOLQH@�KWWS���ZZZ��FLW\�N\RWR�OJ�MS�VRJR�WRXNHL����
>$FFHVVHG����-XO\�����@�

0DHGD��0���7DNDGD��0���0RULVKLJH��6���1LVKLQR��.�����������ACTUAL CONDITION OF JIZO-
BON MANAGEMENT AND DIVERSITY OF PARTICIPANTS IN THE CENTRAL AREA OF 
KYOTO ± A study on roles of Jizo-bon in the resilient formation of the local community��
-251$/�2)�$5&+,7(&785(�$1'�3/$11,1*��9RO����1R������$XJXVW���SS����������

1DNDGD��0��<DPD]DNL��7���2JLVR��<�����������Rebirth of local area and neighborhood 
organization��7RN\R��-LFKLWDL�.HQN\XVKD�

1446



6XVDNL��.DVXPL     Japanese neighborhood communities ��WK�,62&$53�&RQJUHVV�������

�

1DNDGD��0�����������ResidHQWV¶�RUJDQL]DWLRQ�LQ�WKH�ZRUOG��7RN\R��-LFKLWDL�.HQN\XVKD�
1DZDGD��<�����������Self±government of community��7RN\R��1LKRQ�+\RURQVKD�
6DNXUDL��0�����������3KRWR�E\�0DVDQRUL�6DNXUDL�LQ�$XJXVW�������
6KLQDJDZD�ZDUG����������Proceedings of the committee of good cooperation by Shinagawa 

Ward municipality and neighborhood organization��>3')@��$YDLODEOH�DW��
ZZZ�FLW\�VKLQDJDZD�WRN\R�MS�3&�NXVHL]\RKR�NXVHL]\RKR�VLU\R�NXVHL]\RKR�VLU\R�
]DLVHL�NXVHL]\RKR�VLU\R�]DLVHL�SODQ�KSJ����������KWPO��>$FFHVVHG����-XO\�����@�

6KLQDJDZD�ZDUG�������D���Reports of the questionnaire survey about neighborhood 
organization��>3')@��
$YDLODEOH�DW��KWWS���ZZZ�FLW\�VKLQDJDZD�WRN\R�MS�FW�RWKHU����������DQNHLWR�SGI��>$FFHVVHG�
���-XO\�����@�

6KLQDJDZD�ZDUG�������E�� Let us encourage activities which aim to friendly community of 
neighborhood organizations��>3')@���
$YDLODEOH�DW��ZZZ�FLW\�VKLQDJDZD�WRN\R�MS�3&�FKLLNL�FKLLNL�W\RNDL�LQGH[�KWP��>$FFHVVHG����
-XO\�����@�

6KLQDJDZD�ZDUG�������F���Outline of Shinagawa ward, 6KLQDJDZD�ZDUG��7RN\R��
6KLQDJDZD�ZDUG��������� Ebago��6KLQDJDZD�ZDUG��7RN\R��
6KLQDJDZD�ZDUG����������Shinagawa ward Ebara Rokuchome chonaikai��>RQOLQH@�
KWWSV���HEDUD��FKRXNDL�RUJ���>$FFHVVHG����-XO\�����@  

6XVDNL��.�����������A case study of the present situation of diversity of faith in Kyoto city��
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$PVDOH�.��7HPHVJHQ��%M¡UQ�9LGDU�9DQJHOVWHQ��0zQLFD�*XLOOHQ�5R\R�

&LWL]HQ�SDUWLFLSDWLRQ�IRU�LQFUHDVHG�VXVWDLQDELOLW\�DQG�TXDOLW\�RI�OLIH�LQ�FLWLHV�LQ�1RUGODQG�&RXQW\�

��WK�,62&$53�&RQJUHVV������

�

&LWL]HQ�SDUWLFLSDWLRQ�IRU�LQFUHDVHG�VXVWDLQDELOLW\�DQG�TXDOLW\�RI�OLIH�LQ�FLWLHV�
LQ�1RUGODQG�&RXQW\� 
$PVDOH�7(0(6*(1��1RUG�8QLYHUVLW\��1RUZD\�

%M¡UQ�9LGDU�9$1*(/67(1��1RUGODQG�5HVHDUFK�,QVWLWXWH��1RUZD\�

0zQLFD�*XLOOHQ�52<2��7,.�&HQWUH�IRU�7HFKQRORJ\��,QQRYDWLRQ�DQG�&XOWXUH��8QLYHUVLW\�RI�2VOR��

1RUZD\�

�

1. Background 

$ERXW�KDOI�RI�WKH�ZRUOG
V�SRSXODWLRQ�OLYHV�LQ�FLWLHV�WRGD\�DQG�E\������WKH�ILJXUH�LV�H[SHFWHG�WR�

ULVH�WR����SHUFHQW��6HYHQW\�SHU�FHQW�RI�DOO�JUHHQKRXVH�JDV�HPLVVLRQV�DQG����SHU�FHQW�RI�DOO�

HQHUJ\�FRQVXPSWLRQ�WDNHV�SODFH�LQ�FLWLHV��&LWLHV�DOVR�SURGXFH����SHU�FHQW�RI�DOO�ZDVWH��&LWLHV�

DUH�WKXV�ERWK�WKH�SUREOHP�DQG�WKH�VROXWLRQ�WR�PDQ\�RI�WKH�PDMRU�HQYLURQPHQWDO�DQG�VRFLHWDO�

FKDOOHQJHV��DQG�WKLV�IDFW�LV�UHIOHFWHG�LQ�WKH�81
V�VXVWDLQDELOLW\�GHYHORSPHQW�JRDOV��6'*����

8UEDQL]DWLRQ�DQG�FHQWUDOL]DWLRQ�DUH�RQJRLQJ�VRFLDO�SURFHVVHV�LQ�1RUGODQG�FRXQW\�LQ�1RUWKHUQ�

1RUZD\�� DIIHFWLQJ� WKH�SRSXODWLRQ�DQG� WKHLU�TXDOLW\� RI� OLIH�� 7KH� WHQ� ODUJHVW� FLWLHV� LQ�1RUGODQG�

FRXQW\�DFFRXQW�IRU����SHUFHQW�RI�WKH�UHJLRQ¶V�SRSXODWLRQ��7KH\�DOVR�SURYLGH����SHUFHQW�RI�WKH�

HPSOR\PHQW� LQ� WKH� UHJLRQ�� +RZHYHU�� SRSXODWLRQ� JURZWK� LQ� WKH� FRXQW\� KDV� EHHQ� PRGHVW�

FRPSDUHG�WR�WKH�QDWLRQDO�DYHUDJH��(PLJUDWLRQ�WR�WKH�FDSLWDO��DQG�RWKHU�FLWLHV���DJLQJ�SRSXODWLRQ��

DQG�XQHPSOR\PHQW�DUH�FRQWLQXRXV�FKDOOHQJHV�IRU� WKH�UHJLRQ��7R�DGGUHVV�WKHVH�FKDOOHQJHV��

1RUGODQG�&RXQW\¶V�UHJLRQDO�SODQ�IRU�FLW\�DQG�UHJLRQDO�GHYHORSPHQW�DLPV�WR�GHYHORS�FRPSDFW��

VXVWDLQDEOH�DQG�LQQRYDWLYH�FLWLHV��$�NH\�HOHPHQW� LV�WR�VWUHQJWKHQ�DWWUDFWLYLW\�RI�WKH�FLW\�DV�D�

SODFH�WR�YLVLW�DQG�WR�OLYH�LQ���

1.1 Description of study site: Svolvær 

7KH� PXQLFLSDOLW\� RI� 9nJDQ�� ORFDWHG� LQ� WKH� /RIRWHQ� DUFKLSHODJR� LQ� 1RUGODQG� FRXQW\�� KDV� D�

SRSXODWLRQ�RI�DERXW��������SHRSOH��,WV�DGPLQLVWUDWLYH�FHQWHU�LV�WKH�FLW\�RI�6YROY U��WKH�ODUJHVW�

FLW\�LQ�WKH�/RIRWHQ�UHJLRQ�ZLWK�D�SRSXODWLRQ�RI�DERXW������SHRSOH��.H\�EXVLQHVV�VHFWRUV�DUH�

WRXULVP�� ILVKHULHV� DQG� DTXDFXOWXUH�� ILVK� SURFHVVLQJ�� DQG�PHFKDQLFDO� LQGXVWU\� LQ� DGGLWLRQ� WR�

W\SLFDO�XUEDQ�VHFWRUV�OLNH�ILQDQFH��LQVXUDQFH�DQG�RWKHU�VHUYLFHV��66%���������$ERXW�RQH�IRXUWK�
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RI�WKH�MREV�LQ�WKH�PXQLFLSDOLW\�DUH�LQ�WKH�SXEOLF�VHFWRU��+MHOVHWK�HW�DO�������������7UDGLWLRQDOO\�

EHLQJ�D�FHQWHU�IRU�WKH�UHQRZQHG�/RIRWHQ�ZLQWHU�ILVKLQJ��WKH�UHODWLYH�LPSRUWDQFH�RI�WKH�ILVKHULHV�

VHFWRU�PHDVXUHG�LQ�QXPEHU�RI�MREV�KDV�EHHQ�UHGXFHG�LQ�WKH�ODWHU�\HDUV��ZKLOH�WKH�LPSRUWDQFH�

RI� WKH� WRXULVP� VHFWRU� KDV� EHHQ� JURZLQJ� UDSLGO\�� $IWHU� D� GLS� GXULQJ� WKH� HDUO\� ����V�� WKH�

SRSXODWLRQ�KDV�EHHQ�JURZLQJ�VLQFH�������FDXVHG�E\�QHW�SRVLWLYH�LPPLJUDWLRQ��+MHOVHWK�HW�DO���

�����������

7KH�JURZWK� LQ� WKH� WRXULVP�DQG�VHUYLFH�VHFWRUV�KDYH�FRQWULEXWHG�WR� LQFUHDVHG�RSWLPLVP�DQG�

KHOSHG�FUHDWH�DQ�XUEDQ�DWPRVSKHUH�LQ�6YROY U��7KLV��RQ�WRS�RI�WKH�VSHFWDFXODU�QDWXUH�LQ�WKH�

UHJLRQ��DWWUDFWV�QRW�RQO\�WRXULVWV�EXW�DOVR�SHRSOH�WKDW�ZLVK�WR�HVWDEOLVK�D�QHZ�OLIH�LQ�9nJDQ�DQG�

HQMR\� WKH�PL[� RI� XUEDQ� DQG� QDWXUDO� TXDOLWLHV�� 7KH� JURZWK� LQ� SRSXODWLRQ�� DQG� SDUWLFXODUO\� LQ�

WRXULVP� KDV� DOVR� OHG� WR� ORFDO� GHEDWHV� RQ� WKH� VXVWDLQDELOLW\� RI� WKH� GHYHORSPHQW� ZLWK� QHZ�

FKDOOHQJHV�OLNH�LQFUHDVHG�KRXVLQJ�SULFHV�DQG�SUHVVXUH�RQ�ODQG�XVH��'XULQJ�WKH�SHDN�WRXULVP�

VHDVRQ�WKH�ORFDO�SRSXODWLRQ�IDFH�FKDOOHQJHV�ZLWK�LQDGHTXDWH�ZDVWH�PDQDJHPHQW��SUHVVXUH�RQ�

QDWXUDO�UHVRXUFHV�DQG�RYHUFURZGLQJ���

'HVSLWH�WKH�JURZWK�LQ�WRXULVP��9nJDQ��DV�LV�WKH�FDVH�IRU�PDQ\�PXQLFLSDOLWLHV�LQ�UXUDO�1RUZD\��

KDV� H[SHULHQFHG� D� VWHDG\� RXWIOX[� RI� 1RUZHJLDQ� FLWL]HQV� WRZDUGV� WKH� ODUJHU� FLWLHV�� 7KLV� LV�

SDUWLFXODUO\�WKH�FDVH�IRU�\RXQJ�SHRSOH��9nJDQ�DOVR�VFRUHV�ORZHU�WKDQ�WKH�1RUZHJLDQ�DYHUDJH�

RQ�LQGLFDWRUV�IRU�KHDOWK�DQG�TXDOLW\�RI�OLIH��D�FRPPRQ�WUDLW�IRU�PRVW�RI�1RUWKHUQ�1RUZD\��9nJDQ�

PXQLFLSDOLW\�� ���������� 7R� FRXQWHU� WKLV� WHQGHQF\�� 9nJDQ� HVWDEOLVKHG� D� SURMHFW� DLPLQJ� WR�

SURGXFH�QHZ�NQRZOHGJH�RQ�KRZ�FKLOGUHQ�DQG�\RXQJ�SHRSOH�FDQ�OLYH�³WKH�JRRG�OLIH´�LQ�9nJDQ��

'HVSLWH�VRPH�SRVLWLYH�HIIHFWV��VLJQLILFDQW�UHVXOWV�KDYH�QRW�EHHQ�DFKLHYHG�SDUWO\�EHFDXVH�RI�

ODFN�RI�VXIILFLHQW�GLDORJXH�DQG�PRELOL]DWLRQ�RI�\RXQJ�SHRSOH�LQ�WKH�SURMHFW��9nJDQ�PXQLFLSDOLW\��

�����������

7KH�PXQLFLSDOLW\�LV�FXUUHQWO\�LQ�D�SURFHVV�RI�UHYLVLQJ�LWV�FRPPXQLW\�SODQ�IRU�WKH�SHULRG������

������DQG�ZLVK�WR�EDVH�WKLV�SODQ�RQ�KROLVWLF�DQG�XSGDWHG�NQRZOHGJH��LQFOXGLQJ�WKURXJK�QHZ�

DQG�LQQRYDWLYH�PHWKRGV�IRU�FLWL]HQ�LQYROYHPHQW��7KH�NH\�TXHVWLRQ�WR�EH�DQVZHUHG�DUH�UHODWHG�

WR�KRZ�WR�VHFXUH�D�VXVWDLQDEOH�GHYHORSPHQW�IRU�WKH�FLWL]HQV��7KLV�UHODWHV�WR�ZKDW�W\SH�RI�JURZWK�

WKH� PXQLFLSDOLW\� VKRXOG� SURPRWH� WKURXJK� LWV� SROLFLHV�� LQFOXGLQJ� ZKDW� W\SH� RI� WRXULVP� LV�

VXVWDLQDEOH� LQ� WKH� ORQJ� UXQ�� $QRWKHU� TXHVWLRQ� LV� UHODWHG� WR� FXOWXUDO� KHULWDJH� DQG� WUDGLWLRQDO�

ILVKHULHV�� ZKDW� LV� WKH� VLJQLILFDQFH� RI� WKLV� KHULWDJH� ERWK� LQ� WHUPV� RI� ORFDO� FXOWXUH� DQG�

DWWUDFWLYHQHVV�DV�D�WRXULVP�GHVWLQDWLRQ��DQG�KRZ�FDQ�WKLV�VHFWRU�EH�SURWHFWHG�DQG�GHYHORSHG��

7KURXJK�FLWL]HQ�GLDORJXH��WKH�PXQLFLSDOLW\�ZDQWV�WR�OHDUQ�PRUH�DERXW�NH\�SRVLWLYH�DQG�QHJDWLYH�

DVSHFWV�RI�WKH�UHFHQW�GHYHORSPHQW�DQG�WKH�NH\�SUHPLVHV�IRU�TXDOLW\�RI�OLIH�LQ�9nJDQ��
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2. Method for citizen participation: Needs based workshops 

$� VXVWDLQDEOH� XUEDQ� GHYHORSPHQW� UHTXLUHV� WKH� DFWLYH� LQYROYHPHQW� RI� FLWL]HQV� DQG� FULWLFDO�

UHIOHFWLRQ�RQ�WKH�SDWKV�RI�VRFLHWDO�GHYHORSPHQW��3DUWLFLSDWLRQ�RI�FLWL]HQV�LQ�SROLF\�GHVLJQ�DOVR�

LQFUHDVHV�TXDOLW\�RI�OLIH��7KLV�LV�EHFDXVH�SDUWLFLSDWLRQ�LQ�LWVHOI�LV�PHDQLQJIXO��EXLOGV�WUXVW��DQG�

QRW�OHDVW��EHFDXVH�LW�VWLPXODWHV�SROLF\�DQG�SODQQLQJ�WKDW�IDFLOLWDWHV�KLJK�TXDOLW\�RI�OLIH��&LWL]HQ�

SDUWLFLSDWLRQ�SURFHVVHV�DUH��KRZHYHU��FKDOOHQJLQJ�LQ�SUDFWLFH��$OWKRXJK�WKH�SXUSRVH�RI�FLWL]HQ�

SDUWLFLSDWLRQ�LV�WR�IDFLOLWDWH�GLDORJXH�EHWZHHQ�VWDNHKROGHUV�ZLWK�GLIIHUHQW�LQWHUHVWV�DQG�SODQQLQJ�

DXWKRULWLHV�� LW�KDV�SURYHQ�GLIILFXOW� IRU�PDQ\�FLWL]HQV� WR�XQGHUVWDQG�DQG�SDUWLFLSDWH�DFWLYHO\� LQ�

FRPSOH[�DQG�ORQJ�WHUP�SODQQLQJ�SURFHVVHV��0DQ\�SROLWLFLDQV�DQG�SODQQHUV�KDYH�FKDOOHQJHV�LQ�

FUHDWLQJ� FRPPLWPHQW� DQG� LQYROYHPHQW� LQ�PRUH� FRPSUHKHQVLYH� GHFLVLRQ�PDNLQJ� SURFHVVHV��

)XUWKHUPRUH��LW�LV�GHPDQGLQJ�WR�WUDQVODWH�LQSXWV�WKDW�KDYH�FRPH�WKURXJK�WKHVH�SURFHVVHV�LQWR�

SROLF\�GHFLVLRQV��

,Q�WKLV�SURMHFW��ZH�ZLOO�DGRSW�0DQIUHG�0D[�1HHI¶V�+XPDQ�VFDOH�GHYHORSPHQW��+6'��DSSURDFK�

WR�LQYROYH�FLWL]HQV�LQ�LGHQWLI\LQJ�SDWKV��DQG�SROLF\�UHFRPPHQGDWLRQV��WKDW�VDWLVI\�ERWK�KXPDQ�

ZHOOEHLQJ�TXDOLW\� RI� OLIH� DQG� HQYLURQPHQWDO� VXVWDLQDELOLW\�� 0D[�1HHI� GLIIHUHQWLDWHG� EHWZHHQ�

QHHGV� DQG� VDWLVILHUV� �0D[�1HHI� ������� +XPDQ� QHHGV� DUH� HVVHQWLDO� IRU� ZHOOEHLQJ� DQG� DUH�

XQLYHUVDO�DFURVV�FXOWXUHV�DQG�KLVWRULFDO�SHULRGV��7KH�PHDQV�WR�VDWLVI\�WKHVH�QHHGV��VDWLVILHUV��

YDU\�EHWZHHQ�FXOWXUHV��WUDGLWLRQV�DQG�KLVWRULFDO�SHULRGV��+H�RUJDQL]HG�KXPDQ�QHHGV�DV�D�PDWUL[�

ZLWK�WZR�FDWHJRULHV��H[LVWHQWLDO�DQG�D[LRORJLFDO�QHHGV��7KHUH�DUH�QLQH�D[LRORJLFDO�QHHGV������

VXEVLVWHQFH������SURWHFWLRQ������DIIHFWLRQ�� ����XQGHUVWDQGLQJ������SDUWLFLSDWLRQ�� ���� OHLVXUH�� ����

FUHDWLRQ������LGHQWLW\��DQG�����IUHHGRP�DQG�IRXU�H[LVWHQWLDO�QHHGV������KDYLQJ�����EHLQJ�����GRLQJ�

DQG�����UHODWLQJ��0D[�1HHI��������µ7KH�NH\�LGHD�KHUH�LV�WKDW�KXPDQV�GR�QRW�KDYH�SULPDU\�QHHGV�

IRU� WKH�SURGXFWV�RI� WKH�HFRQRP\��7KH�HFRQRP\� LV�RQO\�D�PHDQV�WR�DQ�HQG��7KH�HQG� LV� WKH�

VDWLVIDFWLRQ�RI�SULPDU\�KXPDQ�QHHGV��)RRG�DQG�VKHOWHU�DUH�ZD\V�RI� VDWLVI\LQJ� WKH�QHHG� IRU�

VXEVLVWHQFH��,QVXUDQFH�V\VWHPV�DUH�ZD\V�WR�PHHW�WKH�QHHG�IRU�SURWHFWLRQ��5HOLJLRQ�LV�D�ZD\�WR�

PHHW�WKH�QHHG�IRU�LGHQWLW\¶��&RVWDQ]D��&XPEHUODQG�HW�DO��������S�������

$� FRPPXQLW\� FDQ�FRPH� WRJHWKHU�DQG� LGHQWLI\� VDWLVILHUV� WKDW� DUH� UHOHYDQW� IRU� WKHLU� SDUWLFXODU�

FRQWH[W�DQG�WLPH��0D[�1HHI�DQG�FROOHDJXHV�GHVLJQHG�ZRUNVKRSV�WR�DVVLVW�WKLV�SURFHVV�DQG�WR�

LGHQWLI\� NH\� LQVWLWXWLRQV�� �LQGLYLGXDO� DQG� FRPPXQLW\�� FKDUDFWHULVWLFV� DQG� DFWLRQV� WKDW� VDWLVI\�

IXQGDPHQWDO� KXPDQ� QHHGV� DQG� LQFUHDVH� TXDOLW\� RI� OLIH�� $� PDWUL[� WKDW� FRQWDLQV� WKH� QLQH�

D[LRORJLFDO�DQG�IRXU�H[LVWHQWLDO�QHHGV��VHH�WDEOH�EHORZ��LV�XVHG�LQ�WKLV�SURFHVV��

�

�

�
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%HLQJ�����
�LQGLYLGXDO�RU�

FROOHFWLYH�TXDOLWLHV��

+DYLQJ�������������������
�UHVRXUFHV��WRROV�
LQVWLWXWLRQV��QRUPV��

'RLQJ�������
�SHUVRQDO�RU�

FROOHFWLYH�DFWLRQV���

,QWHUDFWLQJ�
�VHWWLQJV�DQG�
HQYLURQPHQWV��

6XUYLYDO�
� � � �

3URWHFWLRQ�
� � � �

$IIHFWLRQ�
� � � �

8QGHUVWDQGLQJ�
� � � �

3DUWLFLSDWLRQ�
� � � �

,GOHQHVV�
� � � �

&UHDWLRQ�
� � � �

,GHQWLW\�
� � � �

)UHHGRP�
� � � �

Table 1 Matrix of needs and satisfiers (template). Source: Max-Neef (1991) 

�

7KH�ZRUNVKRSV�DUH�RUJDQL]HG�LQ�WZR�VWHSV�E\�D�JURXS�RI�������LQGLYLGXDOV�UHSUHVHQWLQJ�WKHLU�

FRPPXQLW\�� ,Q� WKH� ILUVW� VWHS�� WKH� JURXS� LV� GLYLGHG� LQWR� WZR�� 2QH� RI� WKH� JURXSV� LGHQWLILHV�

KLQGUDQFHV�IRU�DFWXDOL]LQJ�IXQGDPHQWDO�KXPDQ�QHHGV�DQG�DFKLHYLQJ�D�JRRG�TXDOLW\� OLIH��7KH�

PDWUL[�WKH\�ILOO�LQ�WKLV�SURFHVV�LV�FDOOHG�D�QHJDWLYH�PDWUL[��7KH�RWKHU�JURXS�LGHQWLILHV�WKH�LGHDO�

VLWXDWLRQ�IRU�DFWXDOL]LQJ�IXQGDPHQWDO�KXPDQ�QHHGV��WKH�LGHDO�VFHQDULR��7KH�PDWUL[�WKH�JURXS�

SURGXFHV�LQ�WKLV�SURFHVV�LV�FDOOHG�WKH�SRVLWLYH�PDWUL[��,Q�WKH�VHFRQG�VWDJH��WKH�WZR�JURXSV�FRPH�

WRJHWKHU�WR�GLVFXVV�KRZ�WKH�FRPPXQLW\�FDQ�PRYH�IURP�WKH�QHJDWLYH�WR�WKH�SRVLWLYH�PDWUL[��,Q�

WKLV�SURFHVV�� WKH\� LGHQWLI\� WKH� UROH� LQGLYLGXDOV�DQG�FRPPXQLWLHV�SOD\� LQ�PRYLQJ� WRZDUGV� WKH�

LGHDO� VLWXDWLRQ�� 7KH\� DOVR� LGHQWLI\� SROLF\� PHDVXUHV� DW� WKH� UHJLRQDO� DQG� QDWLRQDO� OHYHO� WKDW�

FRQWULEXWH�LQ�WKLV�SURFHVV���

7KH�ZRUNVKRSV�DUH� IOH[LEOH�DQG�HIIHFWLYH�DW� LGHQWLI\LQJ�FKDOOHQJHV�DQG�VROXWLRQV� UHOHYDQW� WR�

SROLF\�GHVLJQ��7KH\� LOOXPLQDWH�SURFHVVHV�DQG�PHFKDQLVPV� WKDW� SURPRWH�RU�KLQGHU�SHRSOH
V�

TXDOLW\�RI�OLIH�DQG�WKH�VXVWDLQDELOLW\�RI�WKH�QDWXUDO�HQYLURQPHQW��1HHGV�EDVHG�ZRUNVKRSV�KDYH�

EHHQ�XVHG�LQ�VRPH�UHJLRQV��FLWLHV�DQG�FRPPXQLWLHV�LQ�(XURSH��WKH�8QLWHG�6WDWHV�DQG�6RXWK�

$PHULFD�WR� LGHQWLI\�FRPPXQLW\��DQG�SROLF\�UHOHYDQW�PHDVXUHV�WKDW�FRQWULEXWH�ERWK�WR�KXPDQ�

ZHOOEHLQJ�DQG�HQYLURQPHQWDO�VXVWDLQDELOLW\���

3. Results 

�)RUWKFRPLQJ��

)ROORZLQJ� WKH� GHVFULSWLRQ� JLYHQ� DERYH�� ZH� ZLOO� RUJDQL]H� ZRUNVKRSV� ZLWK� SDUWLFLSDWLRQ� IURP�

VHOHFWHG�VHJPHQWV�RI�WKH�SRSXODWLRQ�WR�H[SORUH�WKH�LQWHUOLQNDJHV�EHWZHHQ�SHUVRQDO��ORFDO�DQG�

JOREDO� IDFWRUV� WKDW� GHWHUPLQH� FXUUHQW� KLQGUDQFHV� DQG� RSSRUWXQLWLHV� IRU� VXVWDLQDELOLW\� DQG�

ZHOOEHLQJ� LQ�1RUGODQG� FRXQW\��7KH� RXWFRPH�RI� WKH� VWUXFWXUHG�ZRUNVKRSV� DUH� SURSRVDOV� IRU�
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FRPPXQLW\�JURXS��ORFDO�DQG�UHJLRQDO�OHYHO�SROLF\�LQLWLDWLYHV�DQG�D�JUHDWHU�XQGHUVWDQGLQJ�RI�WKHLU�

LQWHUOLQNDJHV� DQG� WUDGH�RIIV�� 7KH� ZRUNVKRSV� ZLOO� EH� LPSOHPHQWHG� LQ� HDUO\� 6HSWHPEHU� DQG�

SUHOLPLQDU\�UHVXOWV�IURP�WKHVH�ZRUNVKRSV�ZLOO�EH�LQFOXGHG�LQ�WKH�XSGDWHG�SDSHU�ZH�ZLOO�VXEPLW�

��WK�6HSWHPEHU��7KH�UHVXOWV�ZLOO�DOVR�EH�SUHVHQWHG�DW�WKH�,62&$53�FRQJUHVV�LQ�%RG¡���������

2FWREHU�������

4. Concluding remarks 

�)RUWKFRPLQJ��

5. References 

+MHOVHWK��$���*URYHQ��6��DQG�.DOODJHU��3����������9nJDQ�NRPPXQH��)RUGHOHU�RJ�XOHPSHU�YHG�n�

IRUWVHWWH�VRP�HJHQ�NRPPXQH��7)�QRWDW�QU�����������

0D[�1HHI�� 0�� �������� +XPDQ� 6FDOH� 'HYHORSPHQW�� &RQFHSWLRQ�� $SSOLFDWLRQ� DQG� )XUWKHU�

5HIOHFWLRQV��1HZ�<RUN�DQG�/RQGRQ��7KH�$SH[�3UHVV��

66%� �������� -RE� VWDWLVWLFV� DW� PXQLFLSDO� OHYHO�� 6WDWLVWLFV� 1RUZD\�� DFFHVVHG� ������������
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Multi-dimension urban planning in renewal of the old city ------ a case study of 
urban renewal project in QuYang, Shangahi ,China  

Xia, Huiyi; Qian, Renzan; Yan, Cunay; Xia, Nankai, SHANGHAI, China  
 �
ABSTRACT:  

Community changes with the development of market economy. The differentiation and 
diversification trend of residents' needs has become more and more obvious. In the context of 
China's New Normal, inventory planning requires communities which has been built to improve 
quality and efficiency. However, the configuration standards we used now are unable to adapt to 
the needs of both. Under the conditions of traditional community management systems and 
mechanisms, the ability to integrate community resources is poor. This kind of management tends 
to cause uneven distribution of resources and waste. Social management and social service 
network is an important way to solve such problems.  

This study is based on the foundation of the old city renovation plan. We build a data platform for 
third parties, which including: government management platform, property management platform 
and convenience service platform. We use these data platforms to improve community 
management and living services. We can improve management systems and mechanisms in 
communities. We can integrate community management resources and establish a new mode of 
FRPPXQLW\�³QHWZRUNHG´�PDQDJHPHQW�VHUYLFHV��7KH�FRPPXQLW\¶V�JUDVVURRWV�VRFLDO�PDQDJHPHQW�
is strengthened by the platform. Social conflicts are resolved. Social harmony is promoted. We use 
the method of minimal adjustment and multi-dimensional planning to achieve the purpose of the 
transformation of the old city. After such transformation, the community has improved the functions 
of community management and services.  

The research workflow includes the following steps:  

����Preliminary demand survey;  

����Data analysis;  

����Integration of resources and planning adjustments to form a feasibility plan;  

����To build a web platform, and setting up a client client and offline services;  

����Obtaining big data through operation management, according to which data can be adjusted 
for programs and services, and at the same time form a report.  

We conduct surveys on the needs of public services and facilities through established mature 
communities, establish basic databases, and use the Internet and mobile Internet technologies to 
build community public service interactive platforms based on this. We provide real-time 
information on the supply and demand of community public services, and master basic public 
services in a timely manner. We master the actual needs of basic public services and facilities 
(ICMP system) timely. Based on these more real and detailed demand information, the demand 
and structure of community public service and facility resource allocation are forecasted, and 
relevant planning indicators and planning and design requirements are provided for users, 
suppliers, decision makers and investors. The basis for reducing the gap between supply and 
demand provides more efficient and high-quality service (facilities) configuration for community 
planning and design, community construction, management, and development.  
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1. Introduction 

 
As an important resource for stimulating economic growth, building heritages conservation 
and sustainable development has received increasing attention. However, the contradiction 
between urban development and resource protection is still a common problem[1]. Especially, 
the sustainability of building heritages in the cold regions of China are continually confronted 
with severe challenges such as the extreme environments anthropogenic effects, as well as 
the challenges in the process of globalization nowadays. The core is how to effectively 
coordinate and optimize the relationship between the conservation of heritages and the rapid 
improvement of economy and tourism. The identification of the priority areas and strategies 
is the key to realizing the optimization choice of the conservation behavior and achieving the 
sustainable development of heritages surrounding-environments in the development of urban 
system. Many experts have proposed attentions to conservation behavior and use empirical 
analysis methods to study the behavior characteristics that influence the sustainable-
conservation of building heritages and their spatial environment, to seek a sustainable 
planning framework or to support for policy management[2
 

]. 

Nowadays, with the rise of the scientific paradigm shift and model theory, and the 
development of the spatial data, the use of the complex model of urban-system and their 
evolution analysis become one of the important researches of urban theory. Some experts 
have proposed the new science of heritages drawing strengths from complexity theory. The 
starting point is the conference organized and chaired by the two authors in Singapore on 
“Heritages Science as a Complex System” [3]. In the research they proposed the concept that 
in keeping with the spirit of the entire collection, to use the language of complexity as a 
lingua franca and observe heritages through the lens of complexity to study emergent 
properties in human-heritages-landscape systems[4,5

 

]. Some researches aim to address the 
question of how this acquirable knowledge can be linked to action (policy- and decision-
making) by public and private institutions (local communities, government agencies, 
international organization, corporations) in the framework of a new science for the systematic 
study of the principle and use of heritages through observation and experimentation. 

Though some advances have been made, most focus on individual building, and certain 
achievements have been made in the protection policies, laws and regulations, as well as 
individual building protection technology and methods[6,7

 

]. Existing planning strategies mostly 
biased towards individual buildings maintenance and renovation suggestion rather than from 
a comprehensive conservation to consider the factors differences between different heritages 
and their surrounding-environments. In addition, less attention is paid to dynamic changes in 
the conservation, behavior. 

Buildings heritages in cities is inÀXHQFHG�E\�WKHLU� LPPHGLDWH� ORFDO�HQYLURQPHQW�IDFWRUV�VXFK�
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as local microclimate condition: temperatures, wind speed, air pollution levels, noise, access 
to daylight, etc. which can result in signi¿FDQW� LPSDFWV� LQ� WKH� VXVW ainability of buildings 
heritages conservation. The heritages sites, their environment and function optimization are 
required to maintain a building heritage at acceptable local conditions. As well as the two-
way of information transfer between the multi-stakeholder in the relevant cultural heritages 
sites and the urban planner also results the dynamic interaction the performance of 
conservation approach. Therefore, combining the Heritages Impact Factor Theory (SHIFT) 
and behavior-oriented framework are the vital connection between quantification simulation 
and decision-making, aiming to provide a down- top approach[8

 
]. 

In this paper we typically referred these as Sustainable Heritages Impact Factors, these are 
largely anthropogenic, resulting from local agglomerations of density of buildings and 
population, behavior, activities, and occupant’s knowledge and values of a region. We aim to 
investigate and identify how heritages data can be distilled into knowledge, so as to support 
political decision-making with scientific methods and evidence to reinforce the identities and 
values of all stakeholders. 
 
Paper investigates the relative inÀXHQFHV� RI� WKUHH� JHRVSDWLDO� SDUDPHWHUV� E\� DJHQWV�  local 
environment, policy index, and composition of building types (based on their function, values 
and social preference) in 13 districts of Shenyang Province of China. Based on the dynamic 
simulation with the multi-agent system, each agent expresses its own characters with the 
activity and protective behavior. According to the results of ABM proposed in different stages 
with the model how to choose and how to coordinate the behavior of each agent in a system 
prospective were proposed, and the protective behavior strategies were also proposed. With 
the qualitative as well as quantitative results drawn from the analysis, this paper proposes 
specific suggestions on how to improve the sustainability of buildings heritages sites in the 
urban context. 

 
2. Method of Model Formulating 

 
The theory of complex adaptability system is the components of functional system, where 
single agents in the environment and playing individual roles in their interactions and 
coordination [ 9 ].  In the context of the system the Multi-agent simulation method is a 
technique for bottom-up modeling, providing an alternative perspective to those that can be 
attained by using optimization approaches. In agent-based simulations, system behavior 
emerges from the behaviors of interacting agents. Its advantages have been widely 
recognized by the experts, but the application of heritages conservation and simulation 
research has just started[10

 
]. 

Sustainable conservation of building heritages and their surrounding environment in urban 
system is a challenge, which needs an integrated research platform, and a common 
language. The decision-making of protection behavior in tourism destinations is a systematic 
decision-making process that links the executives of various behaviors. 
 
2.1 ABM Model Behavior 

As proved by exist research ABM is expected to contribute significantly to the study of 
behavior-environment interactions, and to provide a valuable tool for exploring the 
effectiveness of policy measures in city complex environments [11

 

].This characteristic of ABM 
makes it a practical approach for simulation of policy and meanwhile, revealing the 
effectiveness of conservation policy. 

The purpose of this research is to develop an agent-based analysis model for sustainability 
conservation of buildings heritages. This new environment is named CBAM from the initial 
letters of Conservation Behavior Analysis Model of building heritage. The new analysis 
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environment aims at revealing the possibility of reflecting implementation effects of this 
conservation policy by local city of northwest of China. 
 
An agent is an autonomous and potentially self-directed entity that is characterized by a set 
of attributes. Agents are situated in a system in which they interact with each other and their 
environment. The behavior of an agent is usually driven by its goals. The Multi-Agent-Based 
Modeling (ABM) method starts from analyzing the behavior of the individual agent, and 
modifying the behavioral characteristics of multiple agents through the system's rules, and 
the model will ultimately optimizes the system by conducting  different behavior selection[12]. 
It has been widely used in simulation studies of socio-economic-environmental systems such 
as land use, urban development, and group behavior analysis[13

 
]. 

We attempt to conduct simulation of conservation behavior strategies of building heritages 
through ABM in order to reveal the possibility of ABM on analyzing  the implementation 
effects of promoting policy. The policy includes allowances for hierarchical and classification 
coordination system of conservation behaviors is established by ABM as shown in Tab-1.  
 

Table 1: Conservation promoting policy in famous historical and cultural town or village. 
OBJECT 
CATEGORY  

POLICY description 

Building 
Heritage 

Characteristics The traditional pattern and the historical style and features are preserved in 
the buildings 

1. protection principles, protection contents and protection scope; 

2. protection measures, development intensity and construction control requirements; 

3. requirements for protection of traditional pattern, historical style and features; 

4. core protection scope and construction control belt of the famous historical and cultural block, 
town or village; and 
5. a phased program for implementing the protection planning. 

Agent Apply Agents 
category 

Environmentalist, Researcher, Residents,  government agencies, Tourist 

Behaviors 
Index 

Intent, Current satisfaction, General behavior preference value, Conversion 
behavior preference value, Behavioral preference index 

Surrounding 
environment 
 

Characteristics 1The cultural relics preserved there are particularly rich;2 The historical 
buildings there are clustered;3 The traditional pattern and the historical 
style and features are preserved there. 

1. descriptions on history and development, local characteristics and historical and cultural value; 
2. status quo of traditional patterns and historical styles and features; 
3. Define protection scope; 
3. requirements for protection of traditional pattern, historical style and features 
4. core protection scope and construction control belt of the famous historical and cultural block, 
town or village;  
Agents 
category 

Environmentalist, Researcher, Residents,  government agencies, Tourist 

Behaviors 
Index 

Intent, Current satisfaction, General behavior preference value, Conversion 
behavior preference value, Behavioral preference index 

   
2.2 Description of  CBAM 
 
In our research the decision-making of building heritages conservation is a systematic 
process of decision-making that links the performance of various behaviors. The foundation 
of multi-agent simulation is that each agent has the abilities of both behavior learning and 
adjustments, such as the historical buildings and their surrounding environments, tourists, 
enterprises, residents, local governments, are all in the large city system which have multi-
hierarchy and dynamic interactions. Based on the interaction between various agents and 
the environment, the environment is link to the building heritages sustainable conservation 
behavior of multiple individuals in a complex urban system (Fig. 1). 
In CBAM each building heritages and their surrounding environment will be further defined by 
a series of special attributes. Agent will make decision on new conservation strategies based 
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on the conditions of environmental historical culture and socio-economic as well as the local 
policies. Before conservation strategies are readjust,  government agencies will firstly 
evaluate the utility and condition of current building heritages location. This process will 
produce a satisfaction evaluation of current building heritages condition location and hereby, 
decides the readjusted desire. 
 
Therefore, this paper investigates the relative inÀXHQFHV�RI� WKUHH�J eospatial parameters by 
agents: local environment, policy index, and composition of building types (based on their 
function, values and social preference) in 13 districts of Shenyang Province of China. Based 
on the dynamic simulation with the multi-agent system, each agent expresses its own 
characters with the activity and protective behavior, taking protection behavior preference as 
the interaction points. By analyzing the behavioral characteristics and interactions, this paper 
aim to build a multi-objective behavioral decision-making framework and to analyze the 
differences in conservation behavioral preferences of different agents from the micro-level 
and their impacts on building heritages and surrounding environmental systems. Then this 
paper explores the behavior characteristics of the overall behavioral decision-making of the 
conservation system, and compare with three different scenarios to optimize the selection of 
sustainable conservation behaviors for building heritages. The results are supposed to reveal 
the scientific and dynamic differences in decision-making for sustainable conservation of 
building heritages. 

 
Figure 1: Cconceptual illustration of four interactions in ABM 

 
In this work ,instead of using real persons as individual agents, five types  person including 
Tourist Environmental practitioner  government agencies, tourism practitioner Residents 
are defined as different behavior agents. Physical condition of building heritage and social-
economic condition of their surrounding area are defined as agents in CBSM and behavior 
agents can make decisions after comprising with the attributes of conservation evaluation-
indicators for single or groups of building heritages.  
 
In CBAM, the rules of behavioral constraint are determined by three levels: the target level 
(behavior requirements), the criterion level (behavior preference), and the measure level 
(decision and measure).CBAM-ABM ranks the importance factors that influence decision 
making and builds the behavior decision-making matrix to select conservation behavior. 
Multi-agent simulation is an optimization for static analysis process, emphasizing the 
adaptability and micro-dynamic changes of the behavioral system from a macro-perspective 
with considers the interaction of the objects and agents[14

 
].  

The CBAM system consists of three layers, input variables, behaviors evaluation and output 
variables (Fig.2). The first layer is“Input variables” including the behavioral characteristics 
of the agents that directly influence the evaluation of behavioral performance, including 
surrounding environmental factors, natural environmental conditions, historical culture, and 
socio-economic conditions˗The second layer is behavior evaluation which mainly indicates 
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the behavioral preferences and influence intensity of different agents under certain conditions 
including tourists, urban planner, government authorities, community residents under certain 
conditions. The output variable layer reflects the optimization and adjustment of the system 
behavior after multi-agent simulation, which is the result of behavior decision. 

 
Figure 2: Four steps for the implementation of CSAM- ABMS model 

 
3. Study Area and Data Description  

 
3.1 Testing and Validation in Shenyang province 

 
Shenyang, as capital city of Qing Dynasty, has many cultural relics and historical sites. 
Shengjing palace, known as "Forbidden City outside the Forbidden City", is a symbol of 
Shenyang's famous city. Although Shenyang has been rated as a "historic city" in recent 
years, owing 10 historical and cultural blocks, 46 national first level protection buildings and 4 
traditional folk villages, there are still a large number of quasi historical buildings which have 
been seriously damaged in the rapid construction of the city. Since 2011, Shenyang has 
strengthened the investigation and appraisal of historical architectural heritage and Archival 
Protection and archival work, and 113 new historical buildings have been added to the 
historical buildings. However, these historical architectural heritages are widespread in poor 
use because of the unclear number of Shenyang quasi historical buildings, the lack of the 
main body of the implementation and the improper protection measures. In order to 
accurately analyze the protection and utilization of Shenyang's historic building heritage and 
its surrounding environment, this paper takes Wu Jia Village in Shenbei as the specific 
investigation and research area(Fig.3). 
 

 
Figure 3: Study Area 
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Located in the north of Shenyang, Shenbei Wu village is a gathering place of historic 
architectural heritage and traditional villages. The research area ranges from 123 degrees 
16'to 48' in the east longitude, from 41 degrees 54'to 42 degrees north 11', with a total area 
of 70.2 hectares. Shenbei Wu village is located in the cold area. The annual average 
temperature is 7.8-9.0 ć. The average temperature in winter is -12 ć, and the lowest 
temperature in winter is -35 ć. The cold climate is likely to threaten the frost damage to 
historic buildings, and many existing historical protection buildings have no modern facilities 
such as heater or air condition, resulting in a decline in the utilization rate of historical 
protection buildings. Without the utilization and maintenance of human beings, historical 
protected buildings are hard to maintain properly. 
 
3.2 Description of  executive system of conservation behavior 
 
The behavior execution system is divided into five types of agent: tourist, environmental 
practitioner, government agencies, tourism practitioner, residents. There are different 
characteristics in behavioral preferences for each agent due to the differences in 
conservation motivation and desires. Based on the evaluation of the significant priority of 
various behavioral preferences, and the feedback˄influence˅ of environmental condition, 
economic, and social factors of the system sort the importance of conservation strategies 
and improve system behavior accordingly (Fig. 4). 
 

 
Figure 4: State Diagram for Conservation Behavior Analysis Model of building heritage 

 
3.3 Description of  behavioral preferences 

 
CBAM has a series of spatial attributes, which will be inputted in the beginning of simulation, 
and agents can conduct satisfaction evaluation based on the spatial attributes of their 
locations. The mechanical models for evaluation on agent can be satisfied with current 
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environment condition of building heritage according to questionnaires as description below. 
For collecting data, we estimated the necessary coefficients using the questionnaire carried 
out in Shenyang province,in which 382 persons were selected to be the 
inquisition object, collecting 330 valid questionnaires, with 86.4% efficiency. In which 190 
questionnaires were selected form community residents and 56 are from l Tourists, 
researchers, government agencies administrators, urban- conservation practitioners. The 
content of the questionnaire involves the demographic characteristics, the conservation 
willingness of different career groups, and the satisfaction about the current conditions of 
building heritages and surrounding environments, and the intention of tourism development. 
Then we process and analyze the valid questionnaire by applying SPSS, according to the 
rulers of calculating scores. According to the analysis of sample data, the intention, 
satisfaction and behavior preference have strong correlation with conservation behavior of 
different agents which can be used as evaluation indicators of behavior preference. Since the 
values of behavior preference of each agent are impacted by the difference of sample weight, 
structure and individual decision, this paper builds the intensity of behavior preference model. 
 
The behavior preference value is calculated as below: 
 

 

 

 
 
As shown by the equations, variable Si stands for the satisfaction preference of the 
respondents  i’ s current building heritage condition . aj is a vector of behavior preference 
coefficients value to variable j, which obeys the order in Tab-1. In addition, i indicates the 
willingness to protect and the satisfaction of current building heritage condition, which obeys 
the order from the survey sample data of each agent, the willingness degree of each factor 
was divided into 0-1(1 indicates the strongest, 0 indicates the weakest).  
 
In order to avoid the influence of the sample size, we select 5 expert evaluation teams which 
are consisting of geography, urban planning, and tourism economics to score the relevant 
behavioral preferences of each agent group. The average of the expert scores is taken as 
the weight of the different sample indicators. Finally, the weights of the questionnaires and 
experts are averaged to obtain the weight values of each sample. The results are showing in 
table 2 as below˖ 
 

Table 2: Preference with the object of conservator behavior in research site 

Agent 
behavior 

Index 

Tourist Environmental 
practitioner 

 government 
agencies 

 

Tourism 
practitioner 

Residents 
 Experts 

N-Sample 
56 

N-Sample 
31 

N-Sample 
15 

N-Sample 
38 

N-Sample 
190 

N-Sample 
30 

Willingness
᧤0-1᧥ 
index 
weight 

0.42 0.89 0.73 0.87 0.69 0.76 

0.20 0.28 0.26 0.31 0.22 0.31 

Current 
satisfaction
᧤0-5᧥ 
index 
weight 

4.02 3.17 4.10 2.50 3.21 3.56 

0.34 0.28 0.46 0.35 0.32 0.41 
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3.4 Description of  weight setting for the index of behavior impact  
 
Wu Jia Village is a typical Manchu area, with a history of more than 400 years. Most of the 
original residents were Manchu officials, belonging to the Huangqi. At that time, many 
officials' mansions were built, as well as some relative public buildings, including the 
government buildings, banks, post offices and leisure places in Manchuria. There are 5 
buildings on the historical architectural heritage list in Wu's village. In addition, there are 
more than 20 buildings to meet the conditions of the historical architectural heritage 
according to the author's local investigation. These buildings are generally divided into three 
categories. The first type contains the well-preserved and in-used buildings, which still 
maintains its original building function, including 1 government office buildings, 2 Yanghang, 
2 small post offices, 2 school buildings and 5 private residences. The second contains poor-
preserved but still in-used buildings, including 8 private mansions, which have been reformed 
as commercial buildings like restaurants, cafes and shops. The third contains abandoned 
buildings, including 1 reclaimed Yanghang, 1 broken small post offices and 6 damaged 
private houses. 
 
The behavioral preferences of different agents and the difference in satisfaction with the 
current conditions of building heritage and their surroundings are the rules for conducting 
impact evaluation of conservation behaviors. In the evaluation, the strength is calculated 
according to the interaction of input variables and behavioral preferences. Based on the 
principle of combination of qualitative and quantitative, we build the behavior intensity model 
by the method of analytic hierarchy process. 
 
3.5 Utility of CSAM  in Netlogo Urban Space 
 
At present, the government departments have not put forward the protection and Reform 
Opinions on the quasi historical architectural heritage, except 5 history buildings in protection 
list. In the investigation, aborigines have deep memories and feelings about these buildings, 
and propose that the traditional architectural patterns and cultural atmosphere have influence 
on the surrounding areas. But in the past rapid construction, at least 30 old buildings have 
been demolished, and the original courtyard style has changed into a modern apartment, 
according to the aboriginal people. They urgently hope that the government can protect or 
transform the remaining old buildings, so as to preserve the cultural characteristics of the 
Manchu region. 
 
CBAM is tested in Netlogo platform and three scenarios are simulated.  Netlogo is chosen in 
this project because it has many functions, such as scenario-based analysis, GIS 
(geographic information system) environment, agent-based model[ 15

General 
behavior 

preference
᧤0-1᧥
index 
weight 

]. Furthermore, this 
program is free in public domain and also has several extensions to link with other programs, 
such as statistical program R, numerical computing environment MATLAB. The first one 
focused on the model behavior of building heritage conservation by ignoring any policy 
adjusted influences. The other one inputted the policy influences in the simulation to conduct 

0.25 0.59 0.65 0.47 0.28 0.55 

0.32 0.27 0.46 0.25 0.33 0.23 

Conservati
on behavior 
preference 
᧤0-1᧥
index 
weight 

0.22 0.90 0.65 0.58 0.62 0.85 

0.18 0.22 0.20 0.30 0.16 0.21 
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the interactions between policy implementation and community residents’ responses. For 
considering the impact of planning policy, we define the spatial planning information and 
behavior information based on the typical urban form of Shenyang China. All the spatial 
information and building heritages information are taken as external conditions for the 
simulation model. This study concerns a urban space of 2500 cells (50 x 50) where each cell 
measures 500 m x 500 m. This hypothetical city has the characteristic of  the investigation 
city of Shenyang. The land use zoning is based on the ratios of different land use types 
reflecting local urban plan in Shen Yang . 
 
4.  Model Result Analysis  

 
4.1 Model Result 
 
Based on the requirements of Netlogo set behavioral preferences for each agent, and the 
input variables will refer to the value of sample weight, protection behavior impact and 
condition factors. The optimization results of conservation behavior of multi-agent systems in 
each stage are obtained in Table 3. Stages 1 to 5 are five different stages of building 
heritage development. Stages 1 is the baseline scenario output of current data. Stages 2 to 5 
are based on the conservation of building heritage and the tourism development policy, and 
the changes in weight of each agent are adjusted according to the policy of the tourism 
development.  
 

Table 3: Stage of optimization results of conservation behavior of multi-agent system 
Agent System Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 

Tourist (F1) 0.26 0.15 0.34 0.40 0.55 
Environmental 

practitioner (F2) 
0.22 0.05 0.10 0.15 0.15 

 government agencies 
(F3) 

0.14 0.22 0.12 0.18 0.18 

Tourist practitioner (F4) 0.30 0.25 0.25 0.30 0.30 
Residents (F5) 0.43 0.45 0.26 0.21 0.15 

Order of protection 
behavior 

F5˚F2˚F3
˚F4,F1 

F5˚ F1, 
 F2˚ F3˚ F4 

F1,F5˚F4˚ 
F2,F3 

F1˚F4˚
F2,F3,F5 

F1˚F4˚F2, 
F3˚F5 

Selection of system 
behavior 

F5 ,F2, F3 F5 ,F1, F2 F1 ,F5, F4 F1 ,F4 F1 ,F4 

 
 
According to the order of conservation behavior, Netlogo recalculate the input parameters 
and achieve an optimization state of system behavior choice (Fig. 5). 
 
4.2 Scenario analysis 

 
A. Scenario One˖baseline scenario without policy adjusted influences. 

 
Based on different stages of tourism development, there are obvious differences for decision-
making of conservation behavior. At different stages of heritage conservation, the agent 
weights are adjusted in Netlogo. Stages 1 to 5 indicate that during the tourism development 
period, the weight of the tourists increases, and the weights of other related agents will 
change accordingly, and show strong correlation. Therefore, the conservation planning 
should focus on the prediction of behavioral decision-making, propose a scientific subject 
system to protect behavioral decision-making, and formulate differentiated protection action 
strategies according to different tourism development periods. 
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B. Scenario Two ˖Community residents as the significant factor in conservation period. 
 

The expectations of community residents around the architectural heritage for tourism 
development will affect their attitude towards heritage protection. Community residents play 
an increasingly role in the balance of tourism development and conservation of architectural 
heritage. 
 

 
  Figure 5: Graphs /Plots in Netlogo 

 
The results show that the impact of positive tourism related to building heritage impact on 
residents' satisfaction is significantly stronger than that of negative impacts. The action of 
community residents in the conservation of building heritage and surrounding environmental 
is the most significant. Tourism development enhances community residents’ recognition of 
local history and culture. Therefore, the community residents should play a leading role in 
tourism development and conservation of building heritage by motivating of community 
residents. In the early stage of conservation planning of building heritage, government 
agencies should promote the mechanism of participation of community residents. We should 
actively follow up the mechanisms of community participation and deal with the relationship 
between development and protection.  Government agencies could establish appropriate 
community participation policies to ensure that community residents can benefit from tourism 
development and participate in the conservation of building heritage and environments. 
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C. Scenario Three ˖The behavior choice of the agent in different characteristics of attitude. 
 

Different from physical buildings and environment, residents  are the behavioral perspective 
of building heritages . Each building heritage is evaluation by their  government agencies 
who decides when and how to retrofit the building heritages. Different  government agencies 
has different attitudes towards building conservation retrofit. It can be seen from Table 2 that 
external factors such as economic and social development level, and environmental 
conditions of  government agencies will cause different effects on individual agents and have 
greater impact on environmental conservation. The differences in cognitive behaviors of 
different agents have a greater impact on the initiative of behavioral decision-making.  
 
For example, the behavior of environmental experts is scientific and plays an important role 
in formulating specific measures for the conservation of historical and cultural buildings. The 
behavior of the  government agencies play the  coordinating roles as an optimization role in 
tourism development and the conservation, management of the local building heritages. 
Their attitude concerns on the economic benefits brought by conservation behaviors. The 
results indicate the differences in protection of investment, strategies implementation. 
Therefore, the impact of government decisions on the conservation of building heritages and 
the surrounding environment is increase in the whole period. Taking the Shenyang as an 
example, the conservation behavior of building heritages is at the basic level in the early 
stage of tourism development. It is close to nature, architecture and culture. The 
development is in the middle stage, the awareness of conservation behaviors enhanced, and 
the conservation strategies are continuously optimized. 
 
5. Conclusions and Future Work 
 
The research of sustainability of buildings heritages should consider the effects of spatial 
dependence when dealing with sustainability conservation at urban scale. Or at least, the 
immediate local environment factors should be analyzed to build spatial correlation in the 
process of urban development and heritages conservation. 
 
Agent-based-model ABM can be a powerful tool to study the emergent properties in human-
building heritages-urban developmental systems that typically have strong interactions. The 
hierarchical and classification coordination system of conservation behaviors is established 
by ABM. The decision-making conservation behaviors of every agent and system is 
intervened dynamically in the complex system. 
 
In summary, the paper highlights how comprehensive and systematic research of heritages 
sustainable conservation becomes important for dynamic innovation in urban evolutionary 
processes in the coming anthropogenic era, during which decision-making and behaviors is 
becoming the dominant influence – not only in climate and the environment, but should 
mutual promotion collaborative visioning for the future. 
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Urban Beautification in Beijing's Old City from the 1990s to the 

Present: Taking Housing Regeneration in Beijing Old City as the 

Case  
 

GAN XINYUE, Tsinghua University, China 
 
Abstract: Urban beautification is the package of urban policies and planning strategies 
aimed at creating a high quality and orderly urban built environment, so as to develop a 
competitive and attractive urban investment environment and (re)construct a good city 
image. This paper explains urban beautification in China as a kind of urban regeneration with 
spatial exclusiveness. By reviewing the urban regeneration in Beijing’s old city since 1992 
and taking the case study of ongoing voluntary housing relocation, I argue that urban 
regeneration in Beijing old city has always emphasized urban beautification to achieve 
economic or political goals through the spatial exclusiveness against citizens. Because the 
power structure in this process has not been fundamentally changed, the right to the city is 
hard to guarantee.  From urban beautification to urban regeneration within citizen 
participation, the core issue is all the social groups should be guaranteed to have democratic 
participation in the domain of decision making in urban politics. Improving the rental housing 
system in the process of housing upgrading in historical districts might be one of the 
solutions. 
Keyword: urban beautification, urban regeneration, Beijing old city, housing 
 
1. Urban beautification: concept, evolution and the Chinese reality    
 

What is urban beautification? In this paper, urban beautification is defined as formulating a 
series urban policies and related planning strategies to pursue the good quality and order of 
urban built environment, so that the competitive and attractive urban investment environment 
can be created and the good city image can be (re)constructed.         
1.1 urban beautification in western countries 
First of all, let’s review the origin of this concept. In western countries, in late 19th and early 
20th century, it referred to the urban beautification movement, designing city based on the 
aesthetic to solve the social and economic problems as well as improve the city fame�Hall 
P.�2009�198-207�Fenske, G.�2011. Since 1960s, it means urban gentrification in 
the inner city , the middle class replaced the working class in some residential areas 
spontaneously, and made the houses look like elegant and expensive (Smith, N. ,2006). 
After 1970s, under the context of neoliberalism, the local government, which had to 
undertake more local economic development than before, began to create the good urban 
landscape, such as the mega project in the center of the city to attract the investment and 
improve the city competition (Harvey, D., 1989). The concept of gentrification has expanded 
from housing sector to urban development. After 1990s, the urban gentrification has become 
one of the vital urban policies in many cities of the world. The new restaurants, museums, 
shopping malls were created to make the city become the ideal place to live and consume 
(Smith, N. ,2006). 
1.2 urban beautification in Chinese urban transformation 
In China, there are three manifestations of urban beautification. The first is the gentrification 
along with urban redevelopment. From the beginning of 1990s, under the context of 
decentralization from central to local government, the separation between the land ownership 
and land use rights, the increase of private enterprise and foreign investments, the housing 
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privatization, the development of real estate accelerated under the promotion of high 
demands of luxury residence and office buildings. The local residents who lived in the inner 
city were replaced by the wealthy people who can afford the commodity housing, and then 
relocated to the periphery of the city�Wu,1997). The urban redevelopment reshaped the 
urban landscape, the lifestyle and aesthetic tastes of middle class were embedded in the 
built environment (He, S.,&Lin, G. 2015). 
The second is the cultural-oriented urban regeneration after 2000. Instead of historical 
buildings demolition, the local government combined the historical area renaissance with 
modern consume spaces, so that the image of the local as the global city could be 
intensified, the consumer and travelling market could be stimulated, the value of the 
residence nearby could be promoted �Yue Zhang,2008�7�Xz����{/Mz����). 
Xintiandi in shanghai is a typical case.  
The third one is building façade painting. It means that before some urban events such as 
Olympic game, the local governments always paint the building façades along the streets to 
make the urban landscape look so good. 
Above all, the nature of urban beautification can be considered as a kind of urban 
regeneration with the spatial exclusiveness.  
 
 
2. Urban beautification: the urban regeneration with the spatial exclusiveness 

How to understand the urban regeneration with the spatial exclusiveness? It can be 
understood from the relationship between the state, the market and the citizen in the process 
of urban regeneration. In Chinese researches about urban regeneration, the relationship 
between the local state and the market is described as the growth machine, which gets the 
benefit from urban redevelopmentxT]<z����y� In this model, both the status and the 
participation of the citizen are not institutedxuP[z����y, so that they have no political 
power to negotiate with the growth machine. The benefits of the people who are demolished 
and relocated are less likely guaranteed in the urban redevelopment �He, 2005. The 
inequality of the power structure has led to the citizen be excluded from the new spatial 
reproduction and consumption. The new spatial reproduction refers to the urban 
beautification aiming at place marketing and the modernization of urban spaces.        
in the next section, through reviewing the urban regeneration in Beijing old city since 1992, 
and taking the empirical research about the housing regeneration in one of the communities 
in the city center, I attempt to argue: the nature of the urban regeneration in Beijing old city is 
urban beautification. From 1992 to the present, although the manifestation of the urban 
regeneration is different, the goal is always the achievement of economy or politics through 
the spatial exclusiveness against the citizen. Because the power structure of the local state, 
the market and the citizen in this process has not been changed, the right to the city is 
always difficult to be guaranteed. 
 
 
3. the multiple contextualization of urban beautification in the urban regeneration in 

Beijing old city from 1992 to the present 

3.1 the housing issue in Beijing old city  
Beijing old city was derived from yuan dynasty, which has a long history, about 800 years, 
the area is 62.5 km2 (Figure 1). The dilapidated housing regeneration in Beijing old city is 
one of the vital issues of city planning and construction in Beijing. The serious shortage of 

1467



Xinyue, Gan         Urban Beautification in Beijing's Old City from the 1990s to the Present                 
54th ISOCARP Congress 2018  

 

infrastructure, the unsafe housing structure and the poor living condition are always the 
serious problems over the past 50 years (����2010).  

Figure 1: The Site and Image of Beijing Old City 

 
In 1949, the total residential area in this area was 11.60 million square meters, among them 
the dilapidated housing accounted for more than 60%. The per-capital living space was 
4.75m2. in the socialist planned economy period from 1949 to 1976, because of the shortage 
of the housing, residents built the temporary houses by themselves, the area of which was 
totally 2 million square meters, the building density was from 4500m2/ha to 6000 m2/ha, 
eventually. These temporary houses have been reserved until nowadays. By the end of 
1988, according to the housing census, the total area of dilapidated houses in Beijing old city 
was 10.19 million square meters�b�'z2006:179(Figure 2). A little more than half of 
traditional residence in the city center had suitable building structure and was safe to live 
(Zhang Jie,1997). 

 
Figure 2: The Image of Dilapidated Houses in Beijing Old City 

 
3.2 urban redevelopment at large scale: creating the modern image of in the capital 

Beijing 
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From 1992 to 2003, the city center experienced two phases of urban regeneration, taking the 
approach of housing demolition (B z1998). The local government offered the preferential 
policies and benefited from land leasing and revenue after redevelopment, and private 
developers were responsible for the compensation of local residents who were demolished 
and benefited from real estate or mega project development�uGz2015, so that large 
scale historical areas disappeared totally. From 1992 to 1999, there were 160,900 
households being demolished and relocated, only one-third of them got the compensation of 
the new housing �Shin, H. 2009. In 2000, the municipal government published the policy 
to require accelerating the dilapidated housing redevelopment ��?��z��������
"� The housing demolition peaked in 2001, about 1,850,000 m2 dilapidated housing was 
demolished�%aqz����. At the same time, the luxury shopping mall, the CBD opened 
up the modern image of the capital city (Figure 3).  

Figure 3: The Mechanism of Housing Demolition From 1992-2004 and The City Image After Housing 
Demolition 

3.3 improving the city image in the period of preparation for Olympic game: The 
landscape promotion and place making of historical area which combined the 
traditional culture in beijing with the modern consumption and travelling    
At the same time, in 2000, the planning of historical preservation in beijing was published. 
The landscape promotion and place making of historical area which combined the traditional 
culture in beijing with the modern consumption and travelling was the main approach of the 
urban regeneration in this phase/z/. This approach was intensified in the period of 
preparation for Olympic game in 2008. From 2005 to 2008, the city government invested 
about $52,000,000 to recovered some historical heritages which were demolished, and 
recovered the historical landscape including building facades and public spaces in some 
areas which were evaluated to have high historical value�����2004������
2004. However, series/z/ policies in this phase focused little on improving the living 
conditions of the local residence (Yue Zhang,2008) (Figure 4). On the other hand, the 
residents had to endure the problems of noises, the street safety and the environment which 
were resulted from the consuming and travelling development.   

Figure 4: The Old City Image in the Period of Preparation for Olympic game 
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3.4 At present: constructing the historical area in Beijing old city as the world-class 
cultural paradigm   
In February, 2014, president Xijinping indicated that “historical culture is the soul of the city, 
protecting the historical heritage as protecting our lives…. Relocating non-core function of 
the capital city and controlling the population scale”. This statement has become the new 
ideology of urban development in Beijing at present. In the “ beijing master plan from 2016 to 
2035” which was published in 2017, integrated conservation, reducing population density, no 
demolition in historical area in the city center have been proposed (beijing urban planning 
bearu, 2017). With this background, “housing vacation” and improvement of street built 
environment have become the main urban policies of urban regeneration at present.  
Under the context of constructing the historical area in Beijing old city as the world-class 
cultural paradigm, in the current urban regeneration, how does the local state, the market, 
the citizen achieve their own benefits through policies design and mechanism operation? 
Whether the urban regeneration at present is also the urban beautification?   
 
4. Empirical research: Still urban beautification?——“housing vacation” based on the 

public-private partnership which is local state-oriented 

“housing vacation” is the local state-oriented housing regeneration with public-private 
partnership. It is applicable to the traditional housing in historical areas in Beijing old city. The 
local government formulates the policies about housing regeneration, and then authorizes 
the local state-owned enterprises to be responsible for negotiating with the local residents to 
vacate their house and give them housing placement in the periphery of the city. For the 
homeowners, housing vacation and relocation are voluntary. After that, the use rights of 
vacant houses are transformed from local residents to the enterprises. after being repaired 
and redesigned, the enterprises rent the houses to the new industries such as boutique hotel 
or studios. The financial support of housing vacation is from both public subsidies and 
mortgage from bank (Figure 5). The model of housing vacation was firstly attempted in 2010 
in one historical community, and then was promoted in most historical areas in Beijing old 
city at present. 
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Figure 5: The Process of Housing Vacation and Re-using 

 
The field study was proceeded from July to August in 2017 in BAIMI community, which is 
located in one of the historical preservation districts in Beijing old city. There are 583 
households living in 98 traditional courtyards. The number of households in each courtyard is 
from 3 to 34. The housing property rights are divided into private and public which are 
belonged to the housing management department. From September 2013, the local state-
owned enterprise began to be responsible for the housing vacation in Baimi 
community(Figure 6).  

 
Figure 6: The Street-View of Baimi Community 

 
There are four kinds of main participants in this process, the local government, the local 
state-owned enterprise, the housing management department and the homeowners. After 
interviewing these four, the paper find that there are three main contradictions in the process 
of housing vacation. The first one is in each courtyard, only all households are willing to 
vacate houses and relocate, the housing vacation will be valid. For this reason, the 
households in each courtyard become the collectives passively which have the common 
interests. Because many factors such as the public services, the job opportunities, the 
satisfaction about the standards of housing compensation and the divergence of opinions 
within the family affected the intentions of housing vacation, it is difficult to come to an 
agreement among all households in a courtyard. Although the housing vacation is willing, 
families who wanted to vacate and relocate couldn’t achieve the desires.  
The second one is according to the policies, some families can’t be up to the standard of the 
new housing placement. There was a case when I had the filed study: there are 5 family 
members, an old woman and her sons who are more than 30 years old, living in a 30m2 
room with property rights and another 6 temporary rooms which were self-built. According to 
the housing vacation policies, the living area of new housing placement is related to the 
present living area. In this case, there is no enough living area to accommodate these 5 
family members if they choose housing vacation. This is one of the reasons why some 
families experienced the bad living condition, but they don’t want to vacate their houses. 
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The third one is in the period of housing demolition in 1990s, there was no way for the 
homeowners to have questions&comments. Whether the homeowners agreed the policies or 
not, they had no choices but to accept (���2015:59). In the model of housing vacation, 
this situation didn’t change. From the standard of compensation, to the location of the 
resettlements, the homeowners just had right to know. local residents are lack of 
communication channels with local government, and they distrusted the state-owned 
enterprise, so that some residents missed the opportunities of housing vacation. 
For these three main contradictions, there was a large gap between the number of residents 
who were willing to vacate the house and the real number of housing vacation. According to 
the investigation in 2014, there were 479 homeowners were willing to vacate, but until 
August, 2017, only 58 homeowners were successful to vacate.        
After housing vacation, according to the planning of state-owned enterprise, there were three 
new functions being embedded in the vacant houses, the first is boutique hotel, the second 
one is high-end office and designers’ studios, the third one is the public service based on the 
demand of local government. Taking one courtyard that has been vacated successfully, from 
housing vacation to the housing repaired and redesigned, the cost that the enterprise 
invested is about $19,800/m2. For the cost-recovering, the enterprise had no other choices 
but to rent the vacant houses to the high-end business types.  
In the process of housing vacation and housing reuse, comparing with the housing 
demolition, the model of housing regeneration which is the local government formulated the 
policies, the enterprise provide the financial support, the local residents relocate in the 
periphery of the city, the housing get the higher value through spatial reproduction didn’t 
change. The only difference is the local residents can choose vacate their houses or not. 
Housing placement in the periphery of the city is the only way to improve local residents’ 
living condition. For those people who are not willing to vacant the houses or not up to the 
standard of compensation, there is no policy and financial support for them to improve their 
existing living conditions. From demolition-relocation to vacation-relocation, the local 
residents are marginalized in the urban regeneration. 
 
5. Conclusion: From Urban Beautification to Urban Regeneration within Citizen 

Participation 

According to the new statement of “Relocating non-core function of the capital city and 
controlling the population scale, no demolition in the historical districts in beijing old city”, the 
urban regeneration in beijing old city gradually from incremental to the stock. At present, the 
political goal which is achieving the integrated conservation and renaissance in beijing old 
city is prior to the economic goal.   
The case study shows that in the urban regeneration in Beijing old city, the civil rights are 
difficult to guaranteed because the power structure between the local state, the enterprises 
and the homeowners and the mechanism of regeneration don’t change essentially. It 
manifested the spatial exclusiveness towards local residents or the tenants.  
From urban beautification to urban regeneration within citizen participation, the first is 
restating the right to the city. All the social groups should be guaranteed to have democratic 
participation in the domain of decision making in urban politics �Qian, J.,&He, S. �2012.   
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Series policies design and the improvement of institution are beneficial for the achievement of 
urban regeneration within citizen participation. For example, improving the rental housing 
system in historical districts in Beijing old city, developing the housing vacation and housing 
rent simultaneously. Taking the differentiated housing policies towards local residents who are 
(not) willing to vacate and relocate (Figure 7).   

 
Figure 7: Housing Policies Design in Beijing Old City  
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Abstract�
0DQ\� RI� WKH� SUREOHPV� WKDW� DULVH� LQ� WKH� XUEDQ� UHQHZDO� SURMHFWV� LQ� ROG� FLW\� DUH� GXH� WR� WKH�
QHJOHFW� RI� WKH� VRFLDO� FRVW� RI� WKH� XUEDQ� SODQQLQJ� DQG�X UEDQL]DWLRQ�� )XUWKHUPRUH�� WKH� DFWLRQ�
SODQQLQJ�RI�XUEDQ�UHQHZDO�LV�QR�ORQJHU�DEOH�WR�EH�LPSOHPHQWHG�VPRRWKO\�ZLWK�WKH�ZLOO�RI�WKH�
OHDGHUVKLS�RU�WKH�DXWKRULW\��8QGHU�WKH�EDFNJURXQG�RI�WKH�GHYHORSPHQW�RI�WKH�QHZ�QRUPDO� LQ�
&KLQD
V� HFRQRP\�� XUEDQ� DQG� UXUDO� SODQQLQJ� QRW� RQO\� IDFHV� D�S URPLVLQJ� SURVSHFW�� EXW� DOVR�
QHHGV� UHIRUP� WR�PHHW� WKH�QHZ� UHTXLUHPHQWV�SURSRVHG� LQ� WKH�QHZ�SHULRG�RI�XUEDQ� UHQHZDO�
SURMHFWV��
%HJLQQLQJ� IURP� WKH� SXEOLF� SDUWLFLSDWLRQ� LQ� XUEDQ� UHQHZDO� SURMHFWV�� WKLV� UHVHDUFK� WULHV� WR�

LPSURYH� WKH� RULJLQDO� SODQQLQJ� SURFHVV� RI� WKH� XUEDQ� UHQHZDO� SURMHFWV� LQ� &KLQD� WKURXJK�
HQKDQFLQJ� WKH� SXEOLF� SDUWLFLSDWLRQ� DQG�SXEO LF� RSLQLRQ� VXUYH\� SURFHVV� VR� DV� WR� IRUP� D�
IUDPHZRUN� RI� 3,($� �3DUWLFLSDWLRQ�� ,QYHVWLJDWLRQ�� (YDOXDWLRQ�� $FWLRQ�� IRU� XUEDQ� UHQHZDO�
SURMHFWV��7KLV�IUDPHZRUN�WDNHV�SXEOLF�RSLQLRQ�VXUYH\�RQ�D�FHUWDLQ�VFDOH�DV�WKH�FRUH�PHWKRG��
ZKLFK�LV�GLYLGHG�LQWR�WKUHH�VWDJHV������WKH�LQYHVWLJDWLRQ�VWDJH������WKH�HYDOXDWLRQ�VWDJH������WKH�
DFWLRQ�VWDJH��7KH�PDLQ�LGHD�LV�WR�PDLQWDLQ�SXEOLF�SDUWLFLSDWLRQ�WKURXJK�WKH�ZKROH�SURFHVV�RI�
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)DQFKDQJ�&RXQW\�ORFDWHG�LQ�:XKX�FLW\��$QKXL�3URYLQFH�LQ�&KLQD��KDV�D�FHUWDLQ�YDOXH�ERWK�LQ�
WHUPV� RI� WKH� FRPSOH[LW\� RI� XUEDQ� UHQHZDODV� ZHOO� DV� IRU� IXWXUH� UHIHUHQFH�� 7KLV� UHVHDUFK�
DWWHPSWV�WR�ILQG�UHYHODWLRQV�WKURXJK�SUDFWLFH�DQG�IHHGEDFN�DQDO\VLV�RI�WKH�ILUVW�SKDVH�RI�WKH�
IUDPHZRUN�LQ�WKH�KRSH�WKDW�WKH\�ZRXOG�RIIHU�UHIHUHQFH�YDOXHV�IRU�XUEDQ�UHQHZDO�LQ�WKH�IXWXUH��
�

1. Introduction 
1.1  Perplexity about Traditional Urban Renewal Context: Neglect of Social Cost 
6RFLDO� &RVW�PHDQV� WKH� WRWDO� FRVW� RI� YDULRXV� VRFLDO� SURGXFWLRQ� GHSDUWPHQWV� RU� WKH� DYHUDJH�
VRFLDO�FRVW�RI�D�SURGXFW��7KLV�FRQFHSW�LV�ILUVW�SURSRVHG�E\�6ZLVV�)UHQFK�HFRQRPLVW�6LVPRQGL�
�-HDQ�&KDUOHV�/HRQDUG�6LPRQGH��LQ�KLV�ERRN�1HZ�3ULQFLSOHV�RI�3ROLWLFDO�(FRQRP\��DQG�WKHQ�
GHYHORSHG�E\�VFKRODUV�DQG���JUDGXDOO\�DSSOLHG� LQ�SROLWLFDO�HFRQRPLFV��PDQDJHPHQW��ZHOIDUH�
HFRQRPLFV�� LQVWLWXWLRQDO� HFRQRPLFV� DQG� RWKHU� ILHOGV�� 7KH� PRVW� UHSUHVHQWDWLYH� DPRQJ� WKH�
PDQ\� RSLQLRQV� RQ� ³VRFLDO� FRVW´� LQ� &KLQD� DUH� WKH� IROORZLQJ� WZR� FRQFHSWV�� L�H�� WKH� ³$YHUDJH�
6RFLDO�&RVW�7KHRU\´�DQG�WKH�³6RFLDO�&RVW�7KHRU\´��/DL¶HU�/,��;XDQ�=+$2����������)URP�WKH�
YLHZSRLQW� RI� WKH� ³([WHUQDO� 'LVHFRQRP\´� FDXVHG� E\� HQWHUSULVHV¶� SURGXFWLRQ� DQG�RSHU DWLRQ��
VFKRODUV��<L�&8,��:HQOL�6+,��4LXFKDQ�/,8��������IURP�6RXWK�&KLQD�8QLYHUVLW\�RI�7HFKQRORJ\�
FDPH� WR� WKH� FRQFOXVLRQ� WKDW� VRFLDO� FRVW� LV� D� QHJDWLYH� H[WHUQDO� HIIHFW� EURXJKW� E\� EXVLQHVV�
DFWLYLWLHV��7KH\�SRLQWHG�RXW� IXUWKHU� WKDW�FRUUHFW�XQGHUVWDQGLQJ�RI� VRFLDO� FRVW� LV� WKH�EDVLV�RI�
VXVWDLQDEOH�GHYHORSPHQW��
'XULQJ� WKH� GHYHORSPHQW� RI� XUEDQ� UHQHZDO� SURMHFWV� LQ� WKH� ROG� FLW\�� GHYHORSHUV� FDUU\� RXW�

GHPROLWLRQ�� ODQG� GHYHORSPHQW�� SODQQLQJ� DQG� FRQVWUXFWLRQ� RQ�W KH� SUHPLVH� WKDW� HFRQRPLF�
HIILFLHQF\� RI� WKH� SURMHFWV� FDQ� EH� HQVXUHG�� )XUWKHUPRUH�� VRFLDO� IULFWLRQ� FRVW�� VRFLDO�
PDQDJHPHQW�FRVW��HFRORJLFDO�HQYLURQPHQW�FRVW���� DQG� FXOWXUDO� YDOXH�� HWF�� VKRXOG� DOVR� EH�
LQFOXGHG���<X�=+$1*��������$QDO\VLQJ�IURP�WKH�H[WHUQDO�YLHZSRLQW�RI�XUEDQ�UHQHZDO�SURMHFWV��
ZH� ILQG� WKDW� WKH� VRFLDO� FRVW� RI� DQ�X UEDQ� UHQHZDO� SURMHFW� LV� XVXDOO\� PXFK� KLJKHU� LWV� RZQ�
HFRQRPLF� FRVW�� GXH� SDUWO\� WR� UDVK� UHFRQVWUXFWLRQ� DQG� UHQHZDO� FDUULHG� RXW� ZLWKRXW� KDYLQJ�
EHLQJ� WKRXJKW� WKURXJK��ZKLFK� LQ� UHDOLW\� LQFXUV�D�KXJH�FRVW� EXUGHQ� WR� WKH�ZKROH� UHJLRQ�DQG�
VRFLHW\��
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1.2  New Challenges to Urban Development and Urban Renewal in the Transformation 
Period 

1.2.1  Effect of the New Normal on Urban Development 
,Q������� WKH�&HQWUDO�&RPPLWWHH�DQG� WKH�6WDWH�&RXQFLO�SRLQWHG�RXW� WKDW� WKH�GHYHORSPHQW�RI�
&KLQHVH�HFRQRP\�LQ�WKH�IXWXUH�ZRXOG�DSSHDU�WR�EH�D�QHZ�QRUPDO��XQGHU�ZKLFK�WKH�JURZWK�RI�
&KLQHVH� HFRQRP\� ZLOO� UHDFK� D� SODWHDX�� GULYLQJ� IRUFHV� ZRXOG� EH� PRUH� GLYHUVLILHG�� WKH�
FKDUDFWHULVWLF�RI�JURZWK�ZRXOG�FKDQJH�IURP�VSHHG�DQG�TXDQWLW\� WR�FRRUGLQDWLRQ�DQG�TXDOLW\��
DQG�D�QHZ�SODQQLQJ�DQG�LQQRYDWLRQ�WKLQNLQJ�ZRXOG�EH�GHYHORSLQJ�JUDGXDOO\��6HQ�)$1���������
8UEDQ�GHYHORSPHQW�ZLOO�JR�ZLWK�JHQHUDO�WUHQG�RI�WKH�GHYHORSPHQW�RI�WKH�SURGXFWLYH�IRUFH��

L�H��WUDQVIRUPLQJ�IURP�H[WHQVLYH�JURZWK�WR� LQWHQVLYH�JURZWK���<LMLD�<$1*��������+HQFHIRUWK��
XUEDQ�GHYHORSPHQW�ZRXOG�SD\�PRUH�DWWHQWLRQ�WR�LQWHUQDO�JURZWK�PRPHQWXP�DQG�SURJUHVVLYH�
GHYHORSPHQW�PRGHOV�� DQG� WKH� RULJLQDO� XUEDQ� UHQHZDO� DFWLYLWLHV� ZRXOG� GHFHOHUDWH��:LWK� WKH�
VORZLQJ� GRZQ� RI� WKH� DGGLWLRQ� RI� FRQVWUXFWLRQ� ODQG�� XUEDQ� UHQHZDO� DQG�XU EDQ� UHQHZDO� ZLOO�
JUDGXDOO\�EHFRPH�D�FRPPRQ�XUEDQ�SODQQLQJ�SURMHFW��
1.2.2  Diversified Demands are a New Challenge to Urban Renewal 
7KH�VWURQJHU�HPSKDVLV�RI�WKH�VRFLHW\�WRGD\�RQ�FLWL]HQ¶V�DZDUHQHVV�RI�SURSHUW\�ULJKWV�DV�ZHOO�
DV� WKH� GLYHUVLILFDWLRQ� RI� FLWL]HQ¶V� RZQ� GHPDQGV� DUH� D� QHZ� FKDOOHQJH� WR� XUEDQ� UHQHZDO�
SURMHFWV��*HQHUDOO\��ZLWK� WKH�SURJUHVVLRQ�RI�VXFK�DZDUHQHVV�DQG�GHPDQGV��XUEDQ�SODQQLQJ�
FDQ� QR� ORQJHU� EH� DV� ULJLG� DQG�PRQRWRQRXV� DV� EHIRUH�� IRU� HDFK� SHUVRQ� LV� DQ� LQGHSHQGHQW�
LQGLYLGXDO�ZKRVH�GHPDQGV�RI�GDLO\�OLYLQJ�ZRXOG�EH�LQYROYHG�LQ�XUEDQ�UHQHZDO�SURMHFWV�RI�WKH�
VSHFLILF� UHJLRQ�� 7KHUHIRUH�� FRPSDUHG�ZLWK� SODQQLQJ� SURMHFWV� RI� RWKHU� W\SHV�� XUEDQ� UHQHZDO�
SODQQLQJ� KDV� D� JUHDWHU� UHTXLUHPHQW� IRU� XUEDQ� SODQQHUV� WR� XVH� DGYDQFHG� PHWKRGV� DQG�
H[HUFLVH�SDWLHQFH�DQG�HIIRUW�WR�SODQ�DQG�LPSURYH�OLYLQJ�HQYLURQPHQW�RI�WKH�SXEOLF�LQ�WKH�UHJLRQ�
ZKHUH�XUEDQ�UHQHZDO�LV�WDNLQJ�SODFH��
1.3  Public Participation in Urban Renewal Returns to the Attention of Academic World 
$FFRUGLQJ� WR� <XQ� +8� �<XQ� +8�� ������ IURP� 3HNLQJ� 8QLYHUVLW\�� SXEOLF� SDUWLFLSDWLRQ� LV� D�
FRRUGLQDWLYH�PHDVXUH�WDNHQ�XQGHU�WKH�FLUFXPVWDQFH�RI�VRFLDO�VWUDWLILFDWLRQ�DQG�WKDW�UHTXLUHV�
WKH�GLYHUVLILFDWLRQ�RI�SXEOLF�DQG�LQWHUHVW�JURXSV��6LQFH�WKH�ODWH�����V��WKH�WKHRU\�DQG�SUDFWLFH�
RI� SXEOLF� SDUWLFLSDWLRQ� KDV� JUDGXDOO\� EHHQ� GHYHORSHG� LQ�8QLWHG�.LQJGRP��*HUPDQ\��8QLWHG�
6WDWHV�DQG�&DQDGD� �=KLFKHQJ�&+(1��5RQJOLQ�&$2��;LQJSLQJ�=+8���������$IWHU�QHDUO\����
\HDUV�RI�GHYHORSPHQW��SXEOLF�SDUWLFLSDWLRQ�KDV�EHHQ�SUDFWLFHG�UHSHDWHGO\�DV�D�PHWKRGRORJ\�
RI�XUEDQ�SODQQLQJ�DQG�RUJDQL]DWLRQDO�EDVLV�RI�FRPPXQLW\�SODQQLQJ�DQG�KDV�D�VHW�RI� LWV�RZQ�
ZRUN�PRGHOV�LQ�IRUHLJQ�FRXQWULHV���
+RZHYHU�� LQ� &KLQD�� DFFRUGLQJ� WR� WKH� WKUHH� W\SHV� DQG� HLJKW� OHYHOV� RI� SXEOLF� SDUWLFLSDWLRQ�

GLYLGHG�FDWHJRUL]HG�E\�$PHULFDQ�SODQQHU�6KHUU\�$PVWHLQ��ZH�DUH�QRZ�LQ�WKH�SULPDU\�VWDJH��
L�H��V\PEROLF�SDUWLFLSDWLRQ��<XQ�+8���������7KH�UHDVRQV�EHKLQG�WKLV�SKHQRPHQRQ�LQFOXGH�QRW�
RQO\�D�FRQVLGHUDWLRQ�RI�HFRQRPLF�HIILFLHQF\�RI�XUEDQ�GHYHORSPHQW��EXW�DOVR�WKH�LPSDFW�RI�WKH�
VRSKLVWLFDWLRQ� RI� WKH� SXEOLF� DV� WKH� VXEMHFW� RI� SXEOLF� SDUWLFLSDWLRQ� RQ� WKH� HIIHFW� RI� XUEDQ�
SODQQLQJ�RI�SXEOLF�SDUWLFLSDWLRQ��:HQMLQJ�02�DQG�RWKHUV���������ZKLFK�FDXVH�WKH�PLVPDWFK�
EHWZHHQ�WKH�WKHRU\�RI�SXEOLF�SDUWLFLSDWLRQ� LQ�DVSHFW�RI�XUEDQ�SODQQLQJ�DQG�WKH�GHYHORSPHQW�
VSHHG� RI� SUDFWLFH� LQ� RXU� FRXQWU\�� L�H�� WKH� WKHRU\�JRHV� DKHDG� RI� WKH� SUDFWLFH��7KH� RULJLQDOO\�
SODQQHG�SXEOLF� SDUWLFLSDWLRQ�DQG�DQQRXQFHG�SDUWLFLSDWLRQ�SURFHGXUHV� FHQWHULQJ�RQ�SODQQLQJ�
UDWKHU�QHJOHFW�SXEOLF�RSLQLRQ�VXUYH\�LQ�WKH�ZKROH�SODQQLQJ�SURFHVV��D�FRQVLGHUDWLRQ�EDVHG�RQ�
WKH� RULJLQDO� SODQQLQJ� DQG� GHFLVLRQ�PDNLQJ� PRGH��� DQG� UHVXOWV� RI� VXFK� SODQQLQJ� DUH� RIWHQ�
GLIILFXOW� WR�UHIOHFW�SXEOLF�RSLQLRQ�RU�HYHQ�ZLQ�VXSSRUW�RI� WKH�SXEOLF�ZKHQ�VROYLQJ�SUREOHPV� LQ�
XUEDQ� UHQHZDO� SURMHFWV�� ,Q� WKLV� EDFNJURXQG�� DV� WKH� EDVLV� RI� XUEDQ� SODQQLQJ�� SXEOLF�
SDUWLFLSDWLRQ�UHWXUQV�WR�WKH�FRQVLGHUDWLRQ�DERXW�XUEDQ�UHQHZDO�SURMHFWV��7KURXJK�SDUWLFLSDWLRQ�
LQ�SXEOLF�HYHQWV��VXUYH\�RI�SXEOLF�RSLQLRQ�DQG�IHHGEDFN�RI�SXEOLF�IHHGEDFN�� WKH�JRYHUQPHQW�
SOD\V� D�U ROH� FORVHU� WR� WKH� SXEOLF� LQ� XUEDQ� UHQHZDO� SURMHFWV� DQG� DOVR� GLUHFWO\� RU� LQGLUHFWO\�
LPSURYHV� WKH� SDUWLFLSDWLRQ� DQG� VDWLVIDFWLRQ� RI� WKH� SXEOLF�� WKXV� VXFFHVVIXOO\� LPSOHPHQWLQJ�
XUEDQ�UHQHZDO�SODQV��
1.4  The Function of Public Participation to Reduce Cost of Urban renewal Projects 
:KHQ� UHFRQVLGHULQJ� XUEDQ� UHQHZDO� SODQQLQJ� LQ� WKH� YLHZSRLQW� RI� SXEOLF� UHVRXUFH� DOORFDWLRQ�
SROLF\��ZH�FRXOG�ZHOO�DVFULEH�WKH�LQFUHDVLQJ�GLIILFXOW\�RI�XUEDQ�UHQHZDO�WR�LWV�LQFUHDVLQJ�FRVW��
ZKLFK�LV�DFWXDOO\�FDXVHG�E\�WKH�IDFW�WKDW�WKH�JURZWK�RI�SROLF\�LPSOHPHQWLQJ�FRVW��RULJLQDO�FRVW�
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RI�SURMHFW��LV�PXFK�IDVWHU�WKDQ�WKDW�RI�SROLF\�PDNLQJ�FRVW��RULJLQDO�FRVW�RI�SODQ���DQG�WKHVH�WZR�
FRVWV� DUH� EHFRPLQJ� LQFUHDVLQJO\� LQVHSDUDEOH�� $OWKRXJK� IDVW� DQG� KDVW\� IRUPXODWLRQ� UHGXFHV�
WKH� SODQQLQJ� FRVW� RI� SROLFLHV�� LW� LQFUHDVHV� WKH� XQFHUWDLQW\� LQ� WKH� LPSOHPHQWDWLRQ� RI� IXWXUH�
SROLFLHV��DQG�SROLF\�LPSOHPHQWLQJ�FRVW��RULJLQDO�FRVW�RI�SURMHFW��LV�RIWHQ�LQFUHDVHG�JUHDWO\�GXH�
WR�UHVLVWDQFH�IURP�WKH�SXEOLF�DQG�YDULRXV�FLUFOHV�RI�WKH�VRFLHW\��
6HH�WKH�GLDJUDP�EHORZ�IRU�GHWDLOV��

�
Figure 1-1: Comparison of Urban renewal Costs Before and After (Source: the author) 

2. Framework of Concept: Structural Analysis of “Fanchang Mode” 
2.1  Outline of Framework 
7KLV� VWXG\� WULHV� WR� IRUP�D�I UDPHZRUN� RI� 3,($� �3DUWLFLSDWLRQ� �� ,QYHVWLJDWLRQ� ��(YDOXDWLRQ� ��
$FWLRQ�� IRU� XUEDQ� UHQHZDO� SURMHFWV� DQG� DQDO\VH� WKH� IXQFWLRQ� DQG� PHFKDQLVP� RI� SXEOLF�
SDUWLFLSDWLRQ�LQ�XUEDQ�UHQHZDO��7KLV�LV�DQ�DWWHPSW�WR�LPSURYH�WKH�RULJLQDO�SODQQLQJ�SURFHGXUHV�
RI�XUEDQ�UHQHZDO�SURMHFWV��7KLV�IUDPHZRUN�WDNHV�SXEOLF�RSLQLRQ�VXUYH\�RQ�D�FHUWDLQ�VFDOH�DV�
WKH� FRUH� PHWKRG�� ZKLFK� LV� GLYLGHG� LQWR� WKUHH� VWDJHV�� ���� WKH� LQYHVWLJDWLRQ� VWDJH�� ���� WKH�
HYDOXDWLRQ� VWDJH�� ���� WKH� DFWLRQ� VWDJH�� 7KH� PDLQ� LGHD� LV� WR� PDLQWDLQ� SXEOLF� SDUWLFLSDWLRQ�
WKURXJK� WKH�ZKROH� SURFHVV� RI� XUEDQ� UHQHZDO� VR� DV� WR� LPSURYH� WKH� RULJLQDO� XUEDQ� SODQQLQJ�
SURFHVV��,Q�WKHVH�WKUHH�VWDJHV��WKH�³LQYHVWLJDWLRQ�VWDJH´�LV�WR�FROOHFW�EDVLF�DWWLWXGH�DQG�DFWXDO�
UHTXLUHPHQWV�RI�HDFK�SHUVRQ�LQ�WKH�UHJLRQ�VR�DV�WR�FRQGXFW�D�VSHFLDO�VXUYH\�RI�NH\�GLVWULFWV�
DQG� VXUURXQGLQJ� SHRSOH�� WKH� ³HYDOXDWLRQ� VWDJH´� LV� DERXW� DQQRXQFHPHQW�� IHHGEDFN� DQG�
HYDOXDWLRQ� RI� SODQQLQJ� SURJUDPV� VR� DV� WR� SURYLGH� VXSSRUW� RI� SXEOLF� RSLQLRQ� IRU� SROLF\�
GHFLVLRQV� RI� WKH� JRYHUQPHQW�� WKH� ³DFWLRQ� VWDJH´� LV� D� WULDO� DSSOLFDWLRQ� DFFRUGLQJ� WR� WKH�
LQYHVWLJDWLRQ� DQG� HYDOXDWLRQ� UHVXOWV�� RI� ZKLFK�PHDVXUHV� WR� SUHYHQW� ULVNV� ZLOO� EH�SU RSRVHG��
6HH�WKH�ILJXUH�EHORZ�IRU�GHWDLOHG�LPSURYHPHQWV��
�

Study of urban renewal planning method from the perspective of public participation 

�
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New Mode of Urban renewal Based on Public Participation (PIEA Mode) 

�
Figure 2-1: Comparison of Urban renewal Costs Before and After (Source: the author) 

2.2  Key Issues to be Solved 
2.2.1 Adjustment and Improvement of the Relationship between the Government and 

the People 
7KH� ILUVW� VWDJH�RI�3,($� IUDPHZRUN� LV� WKH� ,QYHVWLJDWLRQ�6WDJH�ZKHUH�� LQ�HVVHQFH�� D�JHQHUDO�
SUH�UHFRQVWUXFWLRQ� VXUYH\� RI� SXEOLF� RSLQLRQ� ZLOO� EH�F RQGXFWHG� RQ� WKH� UHJLRQ� WR� EH�
UHFRQVWUXFWHG��L�H��WKH�ILUVW�JHQHUDO�VXUYH\��ZKLFK�LV�DOVR�D�SURSDJDQGD�DQG�SURPRWLRQ�DFWLYLW\��
,Q�SUDFWLFH��PDQ\� LVVXHV� UHIOHFWHG�E\� WKH�SXEOLF� LQ�XUEDQ� UHQHZDO� DUH�RIWHQ� UHVXOWHG�E\�DQ�
LQVXIILFLHQW� FRPPXQLFDWLRQ� EHWZHHQ� WKH� JRYHUQPHQW� DQG� WKH� PDVVHV�� VXFK� DV� WKH�
LQVXIILFLHQF\� RI� SURSDJDQGD� E\� WKH� JRYHUQPHQW� FDXVHV� WKH� PDVVHV� WR� IDFH� GHPROLWLRQ�
XQNQRZLQJO\��RU�WKH�JRYHUQPHQW�IDLOV�WR�JLYH�D�IHHGEDFN�WR�WKH�SUREOHPV�WKDW�KDYH�ORQJ�EHHQ�
UHIOHFWHG�E\�WKH�PDVVHV��RU�D�PLVXQGHUVWDQGLQJ�DULVHV�IURP�WKH�JDS�EHWZHHQ�ZRUNV�GRQH�E\�
WKH� JRYHUQPHQW� DQG�H [SHFWDWLRQV� RI� WKH� PDVVHV�� DOO� RI� ZKLFK� LQGLUHFWO\� VKRZ� WKDW�
LPSURYHPHQW�RI� WKH� UHODWLRQVKLS�EHWZHHQ� WKH�JRYHUQPHQW�DQG� WKH�SHRSOH� LQ�XUEDQ� UHQHZDO�
SURMHFWV� LV� LQ� XUJHQW� QHHG�� ,Q� SUDFWLFDO� FDVHV�� WKLV� VWXG\� WULHV� WR� FRPPXQLFDWH� MRLQW�
SDUWLFLSDWLRQ� ZLWK� WKH� JRYHUQPHQW� LQ� XUEDQ� UHQHZDO� WR� WKH� SXEOLF� IURP� D�PXOWL�GLPHQVLRQDO�
DQJOH�E\�DGRSWLQJ�D�FRPELQDWLRQ�RI�SURSDJDQGD��VWXG\�DQG�VHPLQDU��
2.2.2 Innovation of Public Opinion Collecting Technology: Fragmented Collection 
2QH� RI� WKH� VXSSRUWLQJ� WHFKQRORJLHV� RI� WKLV� VWXG\� LV� DQ� LQQRYDWLYH� WHFKQRORJ\� IRU� FROOHFWLQJ�
SXEOLF� RSLQLRQ�� L�H�� RXU� LQGHSHQGHQWO\� GHYHORSHG� RQOLQH� SODQQLQJ� DQG� LQYHVWLJDWLRQ� SODWIRUP�
�³3ODQERRN� 3ODWIRUP´ LL ��� E\� ZKLFK� WKH� WKUHH� SXEOLF� RSLQLRQ� VXUYH\V� DV� WKH� FRUH� RI� ,3$�
IUDPHZRUN�FDQ�EH�FRQGXFWHG�RQ�D � ODUJH�VFDOH��$V�DQ�RQO LQH�TXHVWLRQQDLUH�VXUYH\�SODWIRUP�
EDVHG�RQ�WKH�3+3�WHFKQRORJ\��3ODQERRN�3ODWIRUP�PD\�EH�ORJJHG�LQ�E\�PRELOH�FOLHQW�VRIWZDUH�
�7HQFHQW�� :HFKDW�� HWF���� ZHESDJH�� SDG�DQG � RWKHU� PHDQV� IRU� FRPSOHWLRQ�� VXEPLVVLRQ��
FROOHFWLRQ�DQG�DQDO\VLV�RI�TXHVWLRQQDLUHV�IRU�WKH�PDVVHV��

�
Figure 2-2: Comparison of Urban renewal Costs Before and After (Source: the author) 
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,Q�OLQH�ZLWK�WHFKQLFDO�WKRXJKW�RI�RWKHU�RQOLQH�LQYHVWLJDWLRQ�ZHEVLWHV��VXFK�DV�ZHQMXDQ�FRP�
DQG� 62� -803�� HWF��� H[LVWLQJ� LQ� WKH� PDUNHW�� WKLV� SODWIRUP� WULHV� WR� VHUYH� DV� DQ� HIIHFWLYH�
VXSSOHPHQW� WR� WKH� RULJLQDO� TXHVWLRQQDLUH� PHWKRG� DQG� PDNHV� LW� FRQYHQLHQW� IRU� SHRSOH� WR�
FRPSOHWH� TXHVWLRQQDLUHV� LQ� WLPH� IUDJPHQWV�� :KDW� LV� PRUH� SHUWLQHQW� WR� XUEDQ� SODQQLQJ�
LQFOXGHV�WKH�IROORZLQJ�WZR�SRLQWV������WKH�GHYHORSPHQW�RI�WKLV�',<�SODWIRUP�HQVXUHV�WKH�VDIHW\�
DQG� IXOO�UDQJH� FRQWUROODELOLW\� RI� DOO� WKH� GDWD� UHTXLUHG� IRU� XUEDQ� SODQQLQJ� DQG� LQYHVWLJDWLRQ�
ZRUNV�� ���� IUDJPHQWHG� LQIRUPDWLRQ� SURYLGHG� E\� WKH� SXEOLF� LQ� WKHLU� GDLO\� OLYHV�� DIWHU� EHLQJ�
SURIHVVLRQDOO\�LQWHJUDWHG�E\�WKH�V\VWHPLF�SODWIRUP��WKDW�WULHV�WR�SURYLGH�D�UHIHUHQFH�DQG�EDVLV�
IRU�SURIHVVLRQDO�HYDOXDWLRQ�RI�XUEDQ�SODQQLQJ�DQG�GHVLJQ�WKURXJK�WKH�WUDQVIRUPDWLRQ�EHWZHHQ�
WKH�EUHDN�GRZQ�DQG�LQWHJUDWLRQ�RI�TXHVWLRQQDLUHV��

�
Figure 2-3: Schematic Diagram for Background Operation Interface of Planbook Platform 

(Source: software screenshot) 

�
2.2.3 Design Principle of Questionnaire: Break-down and Integration 
2QH� RI� WKH� REMHFWLYHV� IRU� WKH� GHYHORSPHQW� RI� 3ODQERRN�3ODWIRUP� LV� WR� FRPPXQLFDWH� SXEOLF�
RSLQLRQV�DQG�JRYHUQPHQWDO�GHFLVLRQV��2QH�TXHVWLRQ�WKDW�QHHGV�WR�EH�VROYHG�LV�KRZ�SRVVLEOH�
LW�LV�IRU�WKH�SXEOLF�WR�SDUWLFLSDWH�LQ�TXHVWLRQQDLUH�LQYHVWLJDWLRQ�DV�FRQYHQLHQWO\�DV�SRVVLEOH�WR�
UHIOHFW� WKHLU� LQWHQWLRQV�� DQG� IRU� SODQQLQJ� SUDFWLWLRQHUV� WR� VRUW� RXW� IUDJPHQWHG� LQIRUPDWLRQ�
SURYLGHG� E\� WKH� SXEOLF� DQG� ILQG� RXW� WKH� WUHQGV� RI� SXEOLF� RSLQLRQ� EHKLQG� WKHLU� FKRLFHV��
7KHUHIRUH��E\� OHDUQLQJ�IURP�WKH�$QDO\WLF�+LHUDUFK\�3URFHVV�RI� WKH�6\VWHP�7KHRU\LLL�DQG� WKH�
%UHDN�GRZQ� RI�*UDSK�7KHRU\�� WKLV� VWXG\� WULHV� WR� LQWURGXFH� WKH� EUHDN�GRZQ� DQG� LQWHJUDWLRQ�
WKHRU\�RI�TXHVWLRQQDLUH�LQYHVWLJDWLRQ�WR�EUHDN�GRZQ�WKH�TXHVWLRQQDLUH�LQWR�VHYHUDO�SDUWV�WKDW�
ZLOO�EH�FRPSOHWHG�E\�GLIIHUHQW� LQWHUYLHZHHV�DQG�XVH� WKH� ORJLFDO�FRQVLVWHQF\�RI� WKH�V\VWHPLF�
SODWIRUP� WR�H[DPLQH�DQG� LQWHJUDWH�HQWLUH�FRQFHSW�RI� WKH�RULJLQDO�TXHVWLRQQDLUH�DQG�PDNH�D�
MXGJPHQW�RI�WUHQG��)RU�H[DPSOH��EUHDN�GRZQ�D�TXHVWLRQQDLUH�FRPSULVLQJ����TXHVWLRQV�LQWR���
WR� ���V LPSOH� TXHVWLRQQDLUHV� FRPSULVLQJ� ��� TXHVWLRQV� DQG�L QWHJUDWH� WKH� DOO� WKH� UHVXOWV� LQWR�
HIIHFWLYH� DQVZHUV� WR� WKH� RULJLQDO� TXHVWLRQQDLUH� WKURXJK� WKH� EDFNJURXQG� SURJUDP�� 1RW� RQO\�
GRHV�WKH�UHVXOWV�RI�GRLQJ�VR�FRQWURO�WKH� OHQJWK�DQG�HIIHFWLYHQHVV�RI�DQVZHULQJ�TXHVWLRQV�E\�
WKH�SXEOLF��LW�DOVR�SURYLGH�D�WKHRUHWLFDO�EDVLV�IRU�WKH�H[SORUDWLRQ�RI�SDUDPHWHUL]DWLRQ�GHVLJQ�RI�
WKH�TXHVWLRQQDLUH�LQYHVWLJDWLRQ�LQ�LQWHUPHGLDWH�DQG�SRVW�SHULRGV��
2.2.4 Participation and Satisfaction: Pay Attention to Neglected Corners 
7KH�PDLQ� LGHD�RI� WKH�XUEDQ� UHQHZDO�SODQQLQJ�EDVHG�RQ� WKH�3,($�IUDPHZRUN� LV� WR�HQKDQFH�
SXEOLF�SDUWLFLSDWLRQ�LQ�WKH�ZKROH�SURFHVV�RI�XUEDQ�UHQHZDO�DQG�LPSURYH�WKH�VDWLVIDFWLRQ�RI�WKH�
SXEOLF�ZLWK�XUEDQ�UHQHZDO�SURMHFWV�E\�LQFUHDVLQJ�WKHLU�SDUWLFLSDWLRQ��'XULQJ�WKH�LQLWLDO�UHVHDUFK�
SHULRG��ZH�IRXQG�WKDW�WKHUH�LV�QR�VWDWLVWLFDO�FRUUHODWLRQ�EHWZHHQ�WKH�SDUWLFLSDWLRQ�RI�WKH�SXEOLF�
LQ� XUEDQ� UHQHZDO� SURMHFWV� DQG� WKHLU� VXEVHTXHQW� VDWLVIDFWLRQ�� +RZHYHU�� ZH� DOVR� IRXQG� WKDW�
WKHLU�SDUWLFLSDWLRQ�LQ�XUEDQ�UHQHZDO�SURMHFWV�PD\�ILUP�XS�DQG�VWUHQJWKHQ�WKHLU�DWWLWXGHV�WRZDUG�
VXFK�SURMHFWVLY��6HH�WKH�ILJXUH�EHORZ�IRU�GHWDLOV��
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�
Figure 2-4: Schematic Diagram of the Correlation between Public Participation and Public 

Satisfaction(Source: the author) 
�

:H�PD\�H[SODLQ�WKLV�SKHQRPHQRQ�LQ�VXFK�D�ZD\��7KH�SXEOLF�WHQGV�WR�H[SUHVV�PRUH�FOHDUO\�
WKHLU� VDWLVIDFWLRQ� DQG�GL VGDLQ� IRU� WKH� SURMHFWV� WKH\� DUH� IDPLOLDU� ZLWK�� 7R� WKRVH� WKH\� DUH�
XQIDPLOLDU�ZLWK��VRPH�SHRSOH�ZLOO�VKRZ�DQ�HTXLYRFDO�DWWLWXGH��DQG�LQYROYLQJ�WKH�SXEOLF� LQ�WKH�
SURMHFWV� LV� DQ� HIIHFWLYH� ZD\� WR� LQFUHDVH� WKHLU� IDPLOLDULW\�� %DVHG� RQ� WKLV� DVVXPSWLRQ�� WKH�
JRYHUQPHQW�PD\� LQFUHDVH�VDWLVIDFWLRQ�RI� WKH�SXEOLF�DQG�FRPPXQLFDWH� WKHLU�H[SHFWDWLRQV�E\�
HQODUJLQJ� WKH� EUHDGWK� DQG� GHSWK� RI� WKHLU� SDUWLFLSDWLRQ� LQ� XUEDQ� UHQHZDO� SURMHFWV� DQG� SUH�
FRQWUROOLQJ�DQG�UHDFWLQJ�WR�WKH�FRQGLWLRQV�WKDW�PD\�EH�UHIOHFWHG�E\�WKH�SXEOLF��
2.3  Exploration on Minimally Invasive Planning Principle in the Field of Urban 

Renewal 
7KH� LQQRYDWLRQ�RI�TXHVWLRQQDLUH� LQYHVWLJDWLRQ� WHFKQRORJ\� UHVROYHV� WKH�SDUW� UHJDUGLQJ�SXEOLF�
SDUWLFLSDWLRQ� LQ�HDUO\�VWDJH�RI� WKH�3,($�DFWLRQ�IUDPHZRUN��$IWHU� WKH�UHOHYDQW�SXEOLF�RSLQLRQV�
LQYROYLQJ� XUEDQ� UHQHZDO� SURMHFWV� KDYH� EHHQ� NQRZQ� DQG� FROOHFWHG�� FRQYHQWLRQDO� XUEDQ�
UHQHZDO� SODQQLQJ�ZLOO� EH� FRQGXFWHG��+RZHYHU�� RQH�GL IIHUHQFH� IURP� WKH� SDVW� LV� WKDW� RQH� RI�
LPSRUWDQW�PHWKRGRORJLHV�RI�VXFK�XUEDQ�UHQHZDO�SODQQLQJ�LV�WKH�0LQLPDOO\�,QYDVLYH�3ODQQLQJ�
3ULQFLSOH��ZKLFK� LV�DERXW�FRQGXFWLQJ� IXOO� LQYHVWLJDWLRQV�DQG�HYDOXDWLQJ�SODQQHG�GLVWULFWV�ZLWK�
DGYDQFHG� SODQQLQJ� WHFKQRORJ\� DV� ZHOO� DV� LPSOHPHQWLQJ� UHFRQVWUXFWLRQ� SODQV� ZLWK� D� VPDOO�
GHJUHH�RI� LQWHUYHQWLRQ�ZLWKRXW� DIIHFWLQJ� WKH�RULJLQDO�PDLQ� IXQFWLRQV�RI� WKH� FLW\�ZKHUH�XUEDQ�
UHQHZDO� LV�JRLQJ� WR� WDNH�SODFH��&RPSDUHG�ZLWK� WKH� ³SXVK�DZD\�VW\OH´�FRQVWUXFWLRQ�PRGH� LQ�
WKH�RULJLQDO�XUEDQ�UHQHZDO��WKH�SUDFWLFH�RI�PLQLPDOO\�LQYDVLYH�SODQQLQJ�LV�DQ�LQQRYDWLYH�PRGH�
LQ� WKH� EDFNJURXQG� RI� QHZ� QRUPDO� DQG� WUDQVIRUPDWLRQ� SHULRG� RI� XUEDQ� SODQQLQJ�� 7KH� 3,($�
DFWLRQ� IUDPHZRUN� ZLWK� SXEOLF� SDUWLFLSDWLRQ� LQYROYHG� PD\� KHOS� WKH� XUEDQ� UHQHZDO� UHJLRQ�
FRQGXFWLQJ� PLQLPDOO\� LQYDVLYH� SODQQLQJ� ZLWK� FRPSUHKHQVLYH� HYDOXDWLRQ� RI� REMHFWLYH�
LQIRUPDWLRQ�RI�WKH�UHJLRQ�DQG�VXEMHFWLYH�LQIRUPDWLRQ�RI�WKH�SXEOLF�VR�DV�WR�JXLGH�SODQQHUV�WR�
IRUPXODWH�ORFDO�SODQV�VXLWHG�WR�ORFDO�FRQGLWLRQV��
3. Practical Study: Practice of Urban Renewal Projects in Fanchang County, Anhui 

Province 
3.1  Project Profile 
$�FLW\�RI�WKH�FRXQW\�OHYHO�LV�VHOHFWHG�LQ�WKLV�VWXG\�EDVHG�RQ�WKH�IROORZLQJ�WZR�FRQVLGHUDWLRQV��
���$IWHU�PRUH� WKDQ� WKLUW\�\HDUV�RI�HFRQRPLF�GHYHORSPHQW�VLQFH�UHIRUP�DQG�RSHQLQJ�XS�� WKH�
GHYHORSPHQW�RI�WKH�PDWHULDO�VSDFHV�RI�FRXQWLHV�LV�RIWHQ�EHKLQG�WKHLU�HFRQRPLF�GHYHORSPHQW��
WKXV� VKRZLQJ� WKH� XUJHQF\� RI� XUEDQ� UHQHZDO�� ��� QHDUO\� ������ DGPLQLVWUDWLYH� VXEMHFWV� RI� WKH�
FRXQW\� OHYHO�RI�RXU�FRXQWU\�DUH� WKH�PDLQ� IRUFH� IRU� WKH�GHYHORSPHQW�RI�XUEDQL]DWLRQ�DQG� WKH�
UHIRUP�DQG�RSHQLQJ�XS��ZKLFK�LQYROYH�SHRSOH¶V�SUREOHPV�LQ�HYHU\�DVSHFW�DQG�KDYH�D�JHQHUDO�
UHSUHVHQWDWLYHQHVV�� 7KHUHIRUH�� WKH� FDVH� VWXG\� ZLOO� GHSDUW� IURP� VRPH� EDVLF� SUREOHPV� DQG�
VWXG\�WKH�SUDFWLFH�RI�DQG�SXEOLF�RSLQLRQV�DERXW�XUEDQ�UHQHZDO�LQ�FLWLHV�RI�WKH�FRXQW\�OHYHO.�
�
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�
Figure 3-1 Location of Fanchang County in Anhui Province (source: the author) 

.QRZQ� DV� ³&KXQJX´� LQ� DQFLHQW� WLPHV� DQG� HVWDEOLVKHG� DV� D�F RXQW\� LQ� WKH� ;LKDQ� '\QDVW\��
)DQFKDQJ� LV� D� FRXQW\� LQ� VRXWKZHVW�:XKX�&LW\��$QKXL�3URYLQFH�� ,W� LV� VLWXDWHG�RQ�W KH� VRXWK�
EDQN� RI� WKH� <DQJW]H� 5LYHU� DQG� LQ� IRRWKLOOV� RI� VRXWKHUQ� $QKXL� �DOVR� WKH� RSHQLQJ� GRRU� WR�
VRXWKHUQ�$QKXL���ZKHUH�6KDQJKDL�7RQJOLQJ�5DLOZD\��*���6KDQJKDL�&KRQJTLQJ�([SUHVVZD\�
DQG�1DQMLQJ�$QTLQJ�,QWHUFLW\�5DLOZD\�PHHW��7KH�VFRSH�RI� WKLV�VWXG\� LQFOXGHV� WKH�ROG�FLW\�RI�
)DQFKDQJ�&RXQW\�WR�WKH�VRXWK�RI�6KDQJKDL�7RQJOLQJ�5DLO�ZD\�DQG�WR�WKH�QRUWK�RI�0DUHQVKDQ�
5RDG�� FRYHULQJ� D� WRWDO� DUHD� RI� ���� VTXDUH� NLORPHWUHV�� $� SXEOLF� RSLQLRQ� VXUYH\� ZLOO� EH�
FRQGXFWHG�RYHU�WKH�ZKROH�DUHD�RI�WKLV�UHJLRQ��
3.2  Action Planning Practice (Part I Investigation Stage) 
7KH�DFWLRQ� SODQQLQJ� RI� WKH� SURMHFW� LV� GLYLGHG� LQWR� WKUHH� VWDJHV��ZKLFK� DUH�� UHVSHFWLYHO\� WKH�
VWDJH�RI�SUHOLPLQDU\�VXUYH\��WKDW�RI�LQWHUPHGLDWH�SDUWLFLSDWLRQ�DQG�WKDW�RI�SRVW�HYDOXDWLRQ��6R�
IDU�� WKH� SULPDU\� VWDJH� RI� WKH� SURMHFW� KDV� EHHQ� FRPSOHWHG�� DQG� WKH� IROORZLQJ� VWXG\� ZLOO� EH�
FRQGXFWHG�FRQWLQXRXVO\�XQGHU�WKH�IRUPHU�WKHRU\�IUDPHZRUN��
3.2.1 Preliminary Survey 
7KH�SURMHFW�EHJDQ�LQ�HDUOLHU�0DUFK�������DQG�WKH�SUHOLPLQDU\�WDVNV�IRFXVHG�PDLQO\�RQ��
����� &RPPXQLFDWLQJ� ZLWK� WKH� ORFDO� JRYHUQPHQW� WR� GHWHUPLQH� WKH� ZRUNLQJ� IUDPHZRUN� DQG�

FRQILUPLQJ�WKH�SXUSRVH�RI�WKH�ILUVW�SROO��ZKLFK�ZDV�IRU�WKH�SURSDJDQGD�DQG�SURPRWLRQ�RI�
WKH�XUEDQ� UHQHZDO��DV�ZHOO�DV�FDUU\LQJ�RXW�D�JHQHUDO� VXUYH\�RI� WKH�EDVLF�RSLQLRQV�DQG�
DWWLWXGHV�RI�WKH�SXEOLF�WRZDUGV�XUEDQ�UHQHZDO��

�����2QVLWH�VXUYH\�DQG�WKH�FROOHFWLRQ�RI�REMHFWLYH�PDWHULDOV��
�����1HJRWLDWLQJ�NH\�ZRUNLQJ�WLPHWDEOHDQG�WLPH�QRGHV��
����� 7KH� 3ODQQLQJ� %XUHDX� RI� )DQFKDQJ� &RXQW\�� ZKLFK� DVVLVWHG� DQG�F RRSHUDWHG� ZLWK� D�

V\PSRVLXP� WKDW� LV� UHODWHG� WR� UHFHQW� VLWXDWLRQV� RI� WKH� FRXQW\� FRQVWUXFWLRQ� DQG�
WUDQVIRUPDWLRQ�SURMHFWV�DQG�VXJJHVWLRQV�RI�WKH�GHSDUWPHQW�IRU�LWV�IXWXUH�GHYHORSPHQW�LQ�
ODWHU�0DUFK��7KH�V\PSRVLXP�ZDV�DWWHQGHG�E\�WKH�RIILFLDO�DXWKRULWLHV��

����� $FFRUGLQJ� WR� WKH� LQIRUPDWLRQ� DERYH�� WKH� SURMHFW� UHVHDUFK� JURXS� GHVLJQHG� WKH�
TXHVWLRQQDLUH� IRU� WKUHH� W\SHV� RI� WDUJHWV� �ORFDO� UHVLGHQWV� DQG�SHU VRQQHO� RI� SDUW\� DQG�
JRYHUQPHQW� LQVWLWXWLRQV��IRUHLJQ�WRXULVWV��SHUVRQV�YLVLWLQJ�WKHLU�IULHQGV�DQG�IDPLO\���0RUH�
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WKDQ��� TXHVWLRQV� ZHUH� GHVLJQHG�� ZLWK� HDFK� UHVSRQGHQW� DQVZHULQJ� DSSUR[LPDWHO\� ���
��RI� WKHP� EDVHG� RQ� WKH� DXWRPDWLF� GLVWULEXWLRQ� RI� WKH� V\VWHP� SODWIRUP� �7KH� H[SHFWHG�
VDPSOLQJ�UDWH�RI�WKLV�VXUYH\�ZDV������������RI�WKH�SHUPDQHQW�UHVLGHQWV�RI�WKH�FRXQW\���
)RU�GHWDLOHG�LQIRUPDWLRQ�RI�WKH�TXHVWLRQQDLUH�GHVLJQ��SOHDVH�UHIHU�WR�WKH�GLDJUDP�EHORZ��

�
Diagram 3-2 Questionnaire Design Structure of the First Poll (Source: The author) 

 

3.2.2 Preparation for the First Poll 
3UHSDUDWLRQ� IRU� WKH� ILUVW� SROO� EHJDQ� LQ� HDUOLHU� $SULO�� ����� ODVWLQJ� IRU� ��PRQWK��ZKLFK�PDLQO\�
DFKLHYHG�WKH�IROORZLQJ�JRDOV��
����6XEPLWWLQJ�TXHVWLRQQDLUHV� WR� WKH�JRYHUQPHQW� IRU�GLVFXVVLQJ� WKH� UHODWHG�DGMXVWPHQW�DQG�

PRGLILFDWLRQ��
����7HVWLQJ�WKH�RSHUDWLQJ�FRQGLWLRQV�RI�WKH�VHUYLFH�RQ�WKH�3ODQERRN�SODWIRUP��
���� 6HWWLQJ� XS� DQ�R IILFLDO�:H� &KDW� DFFRXQW� RI� 3ODQQLQJ� %XUHDX� RI� )DQFKDQJ� &RXQW\� DQG�

SXEOLVKLQJ�UHODWHG�LQIRUPDWLRQ�WKURXJK�WKH�ORFDO�PHGLD�DQG�:XKX�PXQLFLSDO�QHZVSDSHUV�
DQG�SHULRGLFDOV� WR�SURSDJDWH� WKH�SROO�DQG� WKH� UHODWHG�SURPRWLRQ�DFWLYLWLHV�� �)RU�GHWDLOV��
VHH�SLFWXUH�����DV�IROORZV���

����3HUIRUPLQJ�D�VPDOO�VFDOH�WHVW�VXUYH\�ZLWKLQ�WKH�VFRSH�RI�WKH�3ODQQLQJ�%XUHDX��

�
Figure 3-3 Fanchang News and Wuhu Daily Published Relevant Information of the Poll 

 

3.2.3 Preparation for the First Poll 
7KH� ZKROH� SURFHVV� RI� WKH� ILUVW� SROO� EHJDQ� LQ� 0D\� DQG�Z DV� FRQGXFWHG� GXULQJ� WKH� PRQWK��
ODVWLQJD�PRQWK���ZKLFK�PDLQO\�DFKLHYHG�WKH�IROORZLQJ��
���� 7KH� 3ODQERRN� SODWIRUP� ZDV� RIILFLDOO\� LQLWLDOHG� DW� WKH� EHJLQQLQJ� RI� 0D\�� DQG� WKH� RQOLQH�

TXHVWLRQQDLUH� FRPSOHWHG� E\� WKH� ORFDOV� ZHUH� UHFHLYHG� RQ�W KH� RQOLQH� SODWIRUP� ZLWK� WKH�
EURDGFDVW�RI�UHOHYDQW�LQIRUPDWLRQ�WKURXJK�QHZVSDSHUV�DQG�SHULRGLFDOV�DQG�:H&KDW��

���� +ROGLQJ� V\PSRVLXPV� SDUWLFLSDWHG� E\� WKH� PHPEHUV� RI� SROLWLFDO� SDUWLHV� DQG� JRYHUQPHQW�
DJHQFLHV�DQG�LQVWLWXWLRQV�DV�ZHOO�DV�UHSUHVHQWDWLYHV�RI�FRPPXQLW\�UHVLGHQWV�UHVSHFWLYHO\��
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FRPSOHWLQJ� RQOLQH� VXUYH\� RQVLWH� DV� ZHOO� DV� H[FKDQJLQJ� RSLQLRQV� DQG� FRPPXQLFDWLQJ�
DGHTXDWHO\���)RU�GHWDLOV��SOHDVH�UHIHU�WR�SLFWXUH�����DV�IROORZV���

�
Picture 3-4 Scene of the Public Symposium for the First Poll 

�
����&RQGXFWLQJ�WKRURXJK�RQVLWH�UHVHDUFK�IRU�DOO�WKH�VHYHQ�FRPPXQLWLHV�LQ�WKH�ROG�XUEDQ�DUHDV�

RI�)DQFKDQJ�FRXQW\��DQG�KROGLQJ�V\PSRVLXPV� LQ� WKH�FRPPXQLWLHV�DQG�FDUU\LQJ�RXW� LQ�
GHSWK�RQVLWH�UHVHDUFKHV�DQG�VWXGLHV�RQ� WKH�SUDFWLFDO� LVVXHV�DQG�GHPDQGV�UHIOHFWHG�E\�
WKH�SXEOLF�LQ�WKH�SURFHVV�RI�XUEDQ�UHQHZDO��ZKLFK�ZDV�FRPELQHG�ZLWK�WKH�FRQWHQWV�RI�WKH�
IRUPHU�V\PSRVLXPV���)RU�GHWDLOV��VHH�SLFWXUH�����DV�IROORZV���

�
Picture 3-5 Scenes of the In-depth Surveys in the Communities 

�
���� &KRRVLQJ� WKH� SODFHV� ZKHUH� WKH� UHVLGHQWV� RI� )DQFKDQJ� &RXQW\� XVXDOO\� JDWKHU� WR�

SURSDJDWH�DQG�SURPRWH�WKH�SROO�RI�XUEDQ�UHQHZDO�E\�PHDQV�RI�RIIHULQJ�SKRQH�FKDUJHV��
OLWWOH�JLIWV�DQG� UHG�HQYHORSHV�RI�=KLIXEDR�RQ�)ULGD\��ZHHNHQGV�DQG�SXEOLF�KROLGD\V��$V�
WKH�SURMHFW�UHVHDUFK�JURXS�IURP�WKH�WKLUG�SDUW\� LQVWLWXWH��WKH�UHOHYDQW�SHUVRQQHO�RIIHULQJ�
JLIWV�RQVLWH�DQG�PDNLQJ�LQTXLULHV�DERXW�OLYLQJ�FRQGLWLRQV�RI�WKH�FRXQW\�LV�DQ�HIILFLHQW�ZD\�
IRU�WKH�JRYHUQPHQW�WR�FRPPXQLFDWH�XS�FORVH�ZLWK�WKH�SXEOLF��)RU�GHWDLOV��SOHDVH�UHIHU�WR�
SLFWXUH�����DV�IROORZV��

�
Picture 3-6 Scenes of the Promotional Activities 

�
3.3 Partial Conclusion of the Pollv 
3.3.1 Public Awareness of the Recent Urban Renewal, including: 
����.QRZLQJ�ZKDW�JRYHUQPHQW�KDV�GRQH��
����.QRZLQJ�WKH�FKDQQHOV�RI�XUEDQ�UHQHZDO��
����/HYHO�RI�IDPLOLDULW\�ZLWK�WKH�VSHFLILF�XUEDQ�UHQHZDO�SURMHFWV��

$V� IDU� DV� WKH� DZDUHQHVV� RI� WKH� SXEOLF� RI� WKH� UHFHQW� XUEDQ� UHQHZDO� LV� FRQFHUQHG�� WKH�
SXEOLF� KDYH� EURDGHQHG� WKHLU� XQGHUVWDQGLQJ� RQ� WKH� JHQHUDO� VLWXDWLRQV� RI� WKH� UHFHQW� ³XUEDQ�
UHQHZDO� DQG�F RQVWUXFWLRQ� FRQGLWLRQ”RI� )DQFKDQJ� &RXQW\�� $PRQJ� WKH� UHVSRQGHQWV�� RQO\�
������ FKRVH� WRWDOO\� GRQCW� NQRZ������DQG� GRQ’W� NQRZ� RU� FDUH�������� ,W� FDQ� WKHUHIRUH� EH�
FRQFOXGHG�WKDW�������FKRVH�TXLWH�IDPLOLDU�������DQG�NQRZ�FHUWDLQ�VLWXDWLRQV���������
$V�IDU�DV�NQRZLQJ�DERXW�WKH�DSSURDFK�RI�WKH�XUEDQ�UHQHZDO�SURMHFW� LV�FRQFHUQHG��TXLWH�D�

ODUJH�JURXS�RI�WKH�UHVSRQGHQWV�������FKRVH�WR�PDNH�WKHLU�RZQ�REVHUYDWLRQV�RQ�WKH�URDG��WKH�
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UHPDLQLQJ�WKUHH�PRVW�VHOHFWHG�DUH��LQ�RUGHU��VHH�RQ�WKH�RXWGRRU�JRYHUQPHQW�DGYHUWLVHPHQWV�
ZLWK� WKH� DLP� RI� SURSDJDWLRQ��������� VHH� RU� KHDU� LQ� WKH� 79� EURDGFDVWLQJ� QHZV�������DQG�
KHDU�IURP�WKH�FKDWV�DPRQJ�IULHQGV�RU�FROOHDJXHV��������8QH[SHFWHGO\��WKH�OHDVW�QXPEHU�RI�
SHRSOH� FKRVH� ������� WKH� QHZHVW� DQG�PRVW� FRQYHQLHQW� RSWLRQ� IRU� EURDGFDVWLQJ� VHH� RQ� WKH�
ZHEVLWH�RU�IRUXP���

$V�IDU�DV�DZDUHQHVV�RI�WKH�VSHFLILF�XUEDQ�UHQHZDO�LV�FRQFHUQHG��WKH�WRS�WKUHH�RSWLRQV�RI�
WKH�UHVSRQGHQWV�DUH��LQ�RUGHU��1R���(QYLURQPHQWDO�UHPHGLDWLRQ�DORQJ�([L�5LYHU��FRQVWUXFWLRQ�
RI� ([L� 3DUN� DQG� =KRQJWDQ� 3DUN���� WLPHV��1R��� 5HQHZDO� SURMHFW� RI� ROG� FRPPXQLWLHV����
WLPHV��1R���&RQVWUXFWLRQ�RI�&KHQJJXDQ�.LQGHUJDUWHQ�DQG�/LEUDU\�RI�WKH�FRXQW\��ZKHUHDV�WRS�
WKUHH� RI� WKH� OHDVW� LQIRUPHG� DUH� /DQGVFDSH� UHJXODWLQJ� DORQJ� WKH� UDLOZD\� ���� WLPHV���
&RQVWUXFWLRQ� RI� WKH� XUEDQ� VHZDJH� LQWHUFHSWLRQ� SURMHFW� DQG� GUDLQDJH� VWDWLRQ���WLPHV�DQG�
5HQHZDO� RI� VKDQW\� WRZQ���� WLPHV�UHVSHFWLYHO\�� 7KH� PDLQ� LVVXH� VHHQ� KHUH� LV� WKDW� SXEOLF�
DWWHQWLRQ�DQG�DZDUHQHVV�LV�FORVHO\�UHODWHG�WR�WKH�VWDWXV�RI�WKH�SURMHFW�LWVHOI��
It is mainly concluded that: 
ձ7KH�VXUYH\�VKRZV� WKDW� WKH�SXEOLFLVW�ZLOOLQJ� WR�NQRZ�DERXW� WKH�JRYHUQPHQW¶V�DFWLRQ� LQ� WKH�
XUEDQ�UHQHZDO��DQG�LW�LV�QHFHVVDU\�WR�VWUHQJWKHQ�WKH�SURSDJDQGD�DQG�SURPRWLRQ�RI�WKH�XUEDQ�
UHQHZDO� ZRUN� DPRQJ� WKH� FRXQW\� SHRSOH� ZKLFK� KDV� ERWK� D� SXEOLF� IRXQGDWLRQ� DQG� IXWXUH�
H[SHFWDWLRQV��
ղ7KH�VXUYH\�VKRZV�WKDW�WKH�DSSURDFK�IRU�WKH�SXEOLF�WR�NQRZ�DERXW�WKH�XUEDQ�UHQHZDO�ZRUN�
LV�VLQJXODU�DQG�WKH�SXEOLF�LV�YHU\�SDVVLYH��
ճ7KH�VXUYH\� VKRZV� WKDW� WKH�SXEOLF� DZDUHQHVV�RI� WKH� LPDJH�SURMHFWV�� QHDUE\�SURMHFWV�DQG�
IUHTXHQWO\�XVHG�SURMHFWV�LV�KLJKHU�DQG�YLFH�YHUVD��&RQYHUVHO\��WKHLU�DZDUHQHVV�RI�WKH�SURMHFWV�
WKDW�DUH�RXW�RI�VLJKW��PRUH�GLVWDQW�DQG�LQ� OHVV�IUHTXHQWO\�YLVLWHG�SODFHV�DQG�PLQRU�GLVWULFWV� LV�
ORZHU��
Key suggested solutions including: 
ձ7KH�PHDQV�RI�SURSDJDWLQJ�DQG�SURPRWLQJ�XUEDQ�SODQQLQJ�DQG�FRQVWUXFWLRQ�ZRUN�VKRXOG�EH�
H[SDQGHG�DQG�QHZ�PHGLD�DQG�VHOI�PHGLD��H�J��:H�&KDW�SXEOLF�QXPEHUV�� IRUXPV��:HE�DQG�
JRYHUQPHQW�ZHEVLWH�HWF���VKRXOG�EH�XVHG�WR�SXEOLFL]H�WKH�ZRUN�RI�SODQQLQJ�DQG�FRQVWUXFWLRQ��
ղ0RUH� LQ�GHSWK� VXUYH\V� RQ� VDWLVIDFWLRQ� OHYHOV� FDQ� EH� FDUULHG� RXW� IRU� WKH� XUEDQ� UHQHZDO�
SURMHFWV�ZLWK�KLJKHU�SXEOLF�DZDUHQHVV��
3.3.2 Basic Attitudes of the Public towards Urban Renewal and Public Participation, 
including: 
����:KHWKHU�XUEDQ�UHQHZDO�LV�QHFHVVDU\��
����:KHWKHU�WKH\�DUH�ZLOOLQJ�WR�SDUWLFLSDWH�LQ�XUEDQ�UHQHZDO��
����'HSWK�RI�SXEOLF�SDUWLFLSDWLRQ��
����&KDQQHOV�IRU�WKH�SXEOLF�WR�SDUWLFLSDWH�LQ�WKH�H[SUHVVLRQ�RI�RSLQLRQV��

$V� IDU�DV� WKH�SXEOLF�EDVLF�DWWLWXGHV� WRZDUGV� WKH�XUEDQ� UHQHZDO�DQG�SXEOLF�SDUWLFLSDWLRQ�
DUH� FRQFHUQHG�� WKH� PDMRULW\� H[SUHVVHG� WKDW� WKH\� ZRXOG� OLNH� WR� SOD\� DQ�DF WLYH� UROH� LQ� WKH�
SURFHVV� RI� XUEDQ� UHQHZDO�� $V� IDU� DV� ZKHWKHU� XUEDQ� UHQHZDO� LV� QHFHVVDU\� LV� FRQFHUQHG��
������RI�WKH�UHVSRQGHQWV�FKRVH�8UEDQ�UHQHZDO�LV�TXLWH�QHFHVVDU\��DQG�������FKRVH�8UEDQ�
UHQHZDO�LV�QHFHVVDU\�WR�VRPH�H[WHQW��EXW�QRW�XUJHQW��7KH�FRPELQDWLRQ�RI�WKH�WZR�JURXSV�WKDW�
WKRXJKW� WKDW� XUEDQ� UHQHZDO� LV� QHFHVVDU\� PDGH� XS� DSSUR[LPDWHO\����������RI� WKH� WRWDO�
VDPSOH�VL]H��,I�WKRVH�ZKR�FKRVH�8QFHUWDLQ�DQG�DGRSW�WKH�ZDLW�DQG�VHH�DWWLWXGH�WRZDUGV�WKH�
UHQHZDO� SODQ� WR� GHFLGH������ZHUH� DGGHG�� XS� WR� ������ RI� WKH� SXEOLF� LQ� WKH� FRXQW\� WKHQ�
DJUHHG� XSRQ� WKH� JRRG� XUEDQ� UHQHZDO� SURMHFWV�� ,Q� IDFW�� RQO\� ����� RI� WKH� SXEOLF� FKRVH� WKH�
XUEDQ�UHQHZDO�LV�FRPSOHWHO\�XQQHFHVVDU\�DQG�WKH�SUHVHQW�VLWXDWLRQ�LV�JRRG��,W�LV�QHFHVVDU\�WR�
GR�DQ� LQ�GHSWK�DQDO\VLV�RI� WKRVH�RSWLRQV��$V�IDU�DV�WKH�UHVSRQGHQWV�ZKR�WKRXJKW� WKH�XUEDQ�
UHQHZDO� LV� QRW� XUJHQW�������DQG� WKRVH�ZKR� FKRVH�8QFHUWDLQ� DQG�DGRS W� WKH�ZDLW�� DQG�VHH�
DWWLWXGH�WRZDUGV�WKH�UHQHZDO�SODQ�WR�GHFLGH������DUH�FRQFHUQHG��LW�FDQ�EH�SUHGLFWHG�WKDW�WKH�
WZR�JURXSV�RI�WKH�SXEOLF�DUH�QRW�WKH�LPPHGLDWH�VWDNHKROGHUV�RI�WKH�XUEDQ�UHQHZDO��DQG�WKH\�
WKHUHIRUH�DSSHDUHG�QRW�WR�EH�YHU\�FRQFHUQHG��+RZHYHU��LI�FRQGLWLRQV�SHUPLW��WKH\�ZRXOG�MRLQ�
WKH�ILUVW�JURXS�RI�SHRSOH��

$V�IDU�DV�ZKHWKHU�WKH\�DUH�ZLOOLQJ�WR�SDUWLFLSDWH�LQ�WKH�XUEDQ�UHQHZ�LV�FRQFHUQHG��������
RI� WKH� UHVSRQGHQWV� FKRVH� 7KH\� DUH� TXLWH� ZLOOLQJ� LQ� DQ\� FDVH�� DQG��� ���� FKRVH� 7KH\� DUH�
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ZLOOLQJ� LQ� WKH�FDVH�RI�FRQYHQLHQFH�DQG� IUHH��7KHUHIRUH�� LW� FDQ�EH�SUHGLFWHG� WKDW� LI� LQ�SURSHU�
ZD\�DQG�IRUP��DW�OHDVW�������RI�WKH�SXEOLF�LV�ZLOOLQJ�WR�SDUWLFLSDWH�LQ�WKH�XUEDQ�UHQHZDO�LQ�DQ\�
DQG� DOO� UHVSHFWV�� ,I� WKH� UHVSRQGHQWV�������ZKR� DUH� ZLOOLQJ� WR� SDUWLFLSDWH� LQ� VXFK� FDVH� DV�
UHODWLQJ�WR�WKHLU�RZQ�LQWHUHVWV�DUH�DGGHG��WKH�ZLOOLQJQHVV�UDWH�ZRXOG�EH�LQFUHDVH�WR�������,Q�
RWKHU�ZRUGV��WKH�SXEOLF�LV�YHU\�ZLOOLQJ�WR�SDUWLFLSDWH�LQ�WKH�XUEDQ�UHQHZDO�SURFHVV�ZLWK�UHVSHFW�
WR�LVVXHV�WKDW�UHODWH�WR�WKHPVHOYHV�LQ�PRVW�FDVHV��

$V�IDU�DV�WKH�GHSWK�RI�SXEOLF�SDUWLFLSDWLRQ�LV�FRQFHUQHG��WKH�RSLQLRQV�RI�WKH�UHVSRQGHQWV�
DUH�VFDWWHUHG�ZLWK�GLIIHUHQW�DWWLWXGHV� WRZDUGV� WKH�PHDQV�RI�SXEOLF�SDUWLFLSDWLRQ� LQ� WKH�XUEDQ�
UHQHZDO�� DPRQJ� ZKLFK� WKH� RSWLRQV� IURP� WKH� VKDOORZ� WR� WKH� GHHS� ZHUH� DOO� FKRVHQ� E\� WKH�
UHVSRQGHQWV��7KH�RSWLRQV�IURP�WKH�WRS�WR�ERWWRP�DUH��7R�EH�ZLOOLQJ� WR�KDYH�D�JODQFH�DW� WKH�
UHQHZDO� LQIRUPDWLRQ� E\� SHULRGLFDOO\� UHFHLYLQJ� WKH� SXVK�PHVVDJHV� RI�:H&KDW� DQG� IUHH� WH[W�
PHVVDJHV���������2QO\�ZLOOLQJ�������WR�KDYH�D�ORRN�DW�WKH�SURSDJDWH�SRVWHUV�SXW�XS�RQ�WKH�
ZDOO�E\�WKH�JRYHUQPHQW��:LOOLQJ�WR�FDOO�D�KRWOLQH�WR�RIIHU�DQRQ\PRXV�RSLQLRQV���������:LOOLQJ�
WR� DWWHQG� WKH� SXEOLF� RSLQLRQ� VROLFLWDWLRQ� V\PSRVLXP� KHOG� E\� WKH� JRYHUQPHQW� DQG�
H[SORLWHU���������,Q�IDFW��IHZHU�FKRVH�WR�%H�ZLOOLQJ�WR�SDUWLFLSDWH�LQWR�WKH�ZKROH�SURFHVV�RI�WKH�
XUEDQ�UHQHZDO�V\PSRVLXP�DQG�RSHQ�VHPLQDU�RI�WKH�SURMHFW������DQG�WR�FDOO�D�KRWOLQH�WR�RIIHU�
DQRQ\PRXV� RSLQLRQV�������� ,W� LV� SUHGLFWHG� WKDW� WKHVH� PD\� KDYH� D� JUHDWHU� DWWULEXWLYH�
UHODWLRQVKLS�ZLWK�WKH�UHVSRQGHQWV�WKHPVHOYHV��

$V�IDU�DV�WKH�FKDQQHOV�RI�WKH�SXEOLF�SDUWLFLSDWLRQ�LQWR�RSLQLRQ�H[SUHVVLQJ�DUH�FRQFHUQHG��
WKH�FKDQQHOV� IRU�RSLQLRQ� IHHGEDFN� UHIOHFWHG�E\� WKH� UHVSRQGHQWV�DUH�QRW�JRRG�������RI� WKH�
UHVSRQGHQWV�FKRVH�RQO\�H[SUHVV�RSLQLRQV�E\�FKDWWLQJ�ZLWK� IULHQGV�DQG�������FKRVH�GR�QRW�
QRUPDOO\�H[SUHVV�RSLQLRQV�RZLQJ�WR�WKH�ODFN�RI�FKDQQHOV��:KHQ�WKH�DERYH�WZR�JURXSV�ZHUH�
DGGHG�WRJHWKHU��D�WRWDO�RI��������PRUH�WKDQ�KDOI�� RI� WKH� UHVSRQGHQWV� LQGLFDWHG� WKDW� LW� LV� WKH�
H[SUHVVLRQ�RI�RSLQLRQV�LV�QRW�VPRRWK�DQG�XQKLQGHUHG�DQG�WKH\�KDYH�EHHQ�XQDEOH�WR�GR�WKDW��
$PRQJ� WKH� UHVW� RI� WKH� UHVSRQGHQWV�� ������ FKRVH� WR� UHIOHFW� VLWXDWLRQV� WR� WKH� UHOHYDQW�
DXWKRULWLHV� YLD� KRWOLQH�� PDLO� DQG� RQOLQH� IRUXP�� HWF��� DQG� ������ FKRVH� WR� GLUHFW� UHIOHFW�
VLWXDWLRQV�WR�WKH�UHOHYDQW�GHSDUWPHQWV�RI�WKH�FRXQW\�JRYHUQPHQW��7KDW�LV�WR�VD\��DSSUR[LPDWH�
���� RI� WKH� UHVSRQGHQWV� FDQQRW� H[SUHVV� WKHLU� RZQ� RSLQLRQV� GLUHFWO\� WR� FRXQW\� JRYHUQPHQW�
DQG�PDQDJHPHQW�GHSDUWPHQW��
It is mainly concluded that: 
ձ7KH�VXUYH\�VKRZV�WKDW�WKH�GHPDQGV�RI�WKH�SXEOLF�WRZDUGV�XUEDQ�UHQHZDO�LV�YHU\�KLJK��ZLWK�
����RI� WKH�SXEOLF� VXSSRUWLQJ� LW� GLUHFWO\� DQG�����DGRSWLQJ� WKH�ZDLW�DQG�VHH�DWWLWXGH� WR�VHH�
ZKR�ZRXOG�VXSSRUW�WKH�UHQHZDO�ZRUN�LQ�FDVH�RI�JRRG�SURMHFWV��
ղ7KH�VXUYH\�VKRZV�WKDW�WKH�SXEOLF�LV�TXLWH�ZLOOLQJ�WR�SDUWLFLSDWH�LQ�SXEOLF�SDUWLFLSDWLRQ�ZRUN�RI�
XUEDQ�UHQHZDO��KRZHYHU��WZR�UHDOLVWLF�SUREOHPV��QDPHO\�WKH�ODFN�RI�GHSWK�LQ�WKH�SDUWLFLSDWLRQ�
RI�WKH�UHQHZDO�DQG�WKH�ODFN�RI�FKDQQHOV�WR�H[SUHVV�RSLQLRQV��QHHG�WR�EH�VROYHG�XUJHQWO\��
ճ7KH�VXUYH\� VKRZV� WKDW� DSSUR[LPDWHO\�����RI� WKH�SXEOLF� DUH�QRW� DEOH� WR�H[SUHVV�GLUHFWO\�
WKHLU� RSLQLRQV� LQ� UHODWLRQ� WR� WKHLU� RZQ� LQWHUHVWV� WR� WKH� FRXQW\� JRYHUQPHQW� DQG� WKH�
PDQDJHPHQW�GHSDUWPHQW�LQ�WKH�XUEDQ�UHQHZDO��
Key suggested solutions including: 
ձ3HUVLVWLQJ�LQ�RIIHULQJ�PXOWLSOH�FKDQQHOV�IRU�SDUWLFLSDWLRQ�E\�WKH�SXEOLF�DW�WKH�VDPH�WLPH�DQG�
WDNLQJ�LQ�WKH�RSLQLRQV�RI�WKH�SXEOLF�WKDW�SDUWLFLSDWH�WKURXJK�WKH�YDULRXV�FKDQQHOV��
ղ:KDWHYHU� WKH� FLUFXPVWDQFHV�� WKH� HQKDQFHPHQW� RI� GHOLYHULQJ� WKH� LQIRUPDWLRQ� WR� SXEOLFL]H�
WKH�UHQHZDO� WKURXJK�VXFK�PHDQV�DV�SURSDJDQGD�SRVWHUV�SXW�XS�RQ� WKH�RXWVLGH�ZDOO�E\� WKH�
JRYHUQPHQW� DV� ZHOO� DV� VHQGLQJ�:H&KDW�PHVVDJHV� DQG� 606HV� UHJXODUO\� DUH� PHWKRGV� RI�
SXEOLF�SDUWLFLSDWLRQ�DFFHSWDEOH�WR�WKH�SXEOLF�DQG�WKDW�DUH�RI�KLJKHU�HIILFLHQF\��
ճ7KH�EURDGHQLQJ�RI�PHDQV�DQG�FKDQQHOV�IRU�WKH�SXEOLF�WR�H[SUHVV�WKHLU�RSLQLRQV�LV�WKH�ILUVW�
VWHS� LQ� UHVROYLQJ� WKH� SHRSOH¶V� SUREOHPV�� 7KLV� SRLQW� DORQH� FDQ� LPSURYH� WKH� LVVXHV� RI�PRUH�
WKDQ� KDOI� RI� WKH� UHVSRQGHQWV� QRW� EHLQJ� DEOH� WR� H[SUHVV� WKHLU� RSLQLRQV� XQKLQGHUHG� DQG� QRW�
EHLQJ�DEOH�WR�H[SUHVV�WKHLU�RSLQLRQV�DW�DOO��
4. Enlightenment, Conclusion and  Prospect  
4.1  Revelation of the Case 
���,VVXHV�WKDW�QHHG�WR�EH�WDNHQ�QRWH�RI�IRU� WKH�ZRUN� LQ�WKH�SULPDU\�VWDJH�LQFOXGH��6XIILFLHQW�
FRQVLGHUDWLRQ� RI� WKH� RSLQLRQV� UHIOHFWHG� E\� WKH� UHSUHVHQWDWLYHV� IURP� HDFK� FODVV� DQG�
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FRPPXQLW\��ZKHWKHU� LQ� ODUJH�RU�VPDOO�VFDOH��ZLWKLQ�WKH�ROG�FRXQW\�VKRXOG�EH�WDNHQ��DQG�WKH�
TXHVWLRQQDLUH� VKRXOG� DOVR� EH� GLVWULEXWHG� LQ� SURSRUWLRQ� EDVHG� RQ� WKH� YDULRXV� FODVVHV�� ,Q�
DGGLWLRQ�� WKH� IRUP� DQG� DJHQGD� RI� WKH� SXEOLF� SDUWLFLSDWLRQ� LQ� WKH� GHPRFUDWLF� V\PSRVLXP�
GHVHUYH� WR�EH�RSWLPL]HG�ZKHQ�FROOHFWLQJ�SXEOLF�RSLQLRQV�RQ�WKH�XUEDQ� UHQHZDO�SURMHFW�ZLWK�
UHIHUHQFH�WR�5REHUW
V�5XOHV�RI�2UGHU�ZULWWHQ�E\�+HQU\·0·5REHUW��WUDQVODWHG�E\�+DQJFKDQJ�
:DQJ�����������$V�SXEOLF�RSLQLRQV�RQ�WKH�XUEDQ�UHQHZDO�SURMHFW�WHQG�WR�IRFXV�RQ�LVVXHV�WKDW�
ZHUH� UHIOHFWHG� FROOHFWLYHO\� EXW� KDG�QRW � UHFHLYHG� UHSOLHV� DQG� WKRVH� ZLWKRXW� FKDQQHOV� IRU�
UHIOHFWLRQ�� LW� LV� WKHUHIRUH� PXFK� PRUH� YLWDO� WR� SURSDJDWH� DQG� SURPRWH� WKH� PHDQV� RI� SXEOLF�
SDUWLFLSDWLRQ� DQG� FRPPXQLFDWH� SXEOLF� RSLQLRQV� WKDQ� VXUYH\� TXHVWLRQV� WKHPVHOYHV� LQ� WKH�
SURFHVV� RI� WKH� ILUVW� SROO�� 7KLV� LV� EHFDXVH� LW� LV� RQO\� RQ�W KH� EDVLV� RI� EXLOGLQJ� JRRG� IDLWK� DQG�
PXWXDO�WUXVW�ZLWK�WKH�SXEOLF�FDQ�LW�WKH�DFWLRQ�SODQQLQJ�RI�WKH�IROORZ�XS�IUDPHZRUN�EH�FDUULHG�
RXW�PRUH� VPRRWKO\����7KH� SODQQHUV� VKRXOG� DVVXPH�PRUH� WUDQVIHUHQFH�DQG� FRPPXQLFDWLRQ�
ZRUN� LQ� WKH� VWXG\� RI� WKLV� SURMHFW� VR� WKDW� WKH\� FRXOG� SUHVHQW� WKH� SURIHVVLRQDO� SODQQLQJ�
LQIRUPDWLRQ� LQ� IRUPDWV� WKDW� DUH�XQGHUVWDQGDEOH� WR�DQG�D WWUDFW� WKH� LQWHUHVW� RI� WKH�SXEOLF� DQG�
FROOHFW� DQG� LQWHJUDWH� SXEOLF� RSLQLRQV� RQ� WKH� RQH� KDQG�� DQG� RQ� WKH� RWKHU� KDQG�� WKH\� FRXOG�
RUJDQL]H� WKH� IUDJPHQWHG� SXEOLF� LQIRUPDWLRQ� DQG� RSLQLRQV� SURIHVVLRQDOO\� DQG� DQDO\VH� WKH�
PRWLYDWLRQ�DQG�WUHQG�RI�SXEOLF�RSLQLRQV�UHIOHFWHG�E\�WKH�GDWD�VR�DV�WR�RIIHU�PRUH�SURIHVVLRQDO�
SODQQLQJ�VXJJHVWLRQV�WR�WKH�GHFLVLRQ�PDNHUV�RI�WKH�XUEDQ�UHQHZDO�ZRUN��

,W� FDQ�EDVLFDOO\� EH�FRQFOXGHG� WKDW� WKH�SXEOLF� RSLQLRQV�DQG�DWWLWXGHV� WRZDUGV� WKH�XUEDQ�
UHQHZDO�SURMHFW�WKURXJK�WKH�VWXG\�DQG�SUDFWLFH�LQ�WKH�SULPDU\�VWDJH�DUH�PDLQO\�GHWHUPLQHG�E\�
WKH�WKUHH�IROORZLQJ�DVSHFWV��

Firstly, whether and when the practical issues in daily life can be resolved.�+H�
LVVXHV� WKDW� WKH� SXEOLF� OLYLQJ� DQG�ZRUNLQJ� DW� WKH�XUEDQ� UHQHZDO� GLVWULFW� DUH�PRVW� FRQFHUQHG�
DERXW� DUH� WKRVH� UHODWHG� WR� WKHLU� RZQ� OLYLQJ� HQYLURQPHQW�� VXFK� DV� KRXVLQJ� PDLQWHQDQFH��
FRPPHUFLDO�GLVWXUEDQFH�DQG�VKRUWDJH�RI�SDUNLQJ�VSDFHV��HWF��ZKLFK�DUH�PRUH�SUDFWLFDO�DQG�
VSHFLILF� WKDQ�ZKHWKHU� LW�ZRXOG�EHFRPH�DQ�XUEDQ�FHQWUH��7KHUHIRUH�� WR�WKH�SXEOLF�� WKH�XUEDQ�
UHQHZDO� SURMHFW� FDQ� EH�EDVLFDOO\� FODVVLILHG� LQWR� WKUHH� FDWHJRULHV�� WKDW�ZKLFK� LPSURYHV� WKHLU�
RZQ�OLYLQJ�HQYLURQPHQW��WKH�XUEDQ�UHQHZDO�WKDW�KDV�QRWKLQJ�WR�GR�ZLWK�WKHP�DQG�WKH�UHQHZDO�
SURMHFW�ZKLFK�LPSURYHV�ERWK�WKHLU�RZQ�OLYLQJ�HQYLURQPHQW�DQG�WKH�XUEDQ�IXQFWLRQV��7KH\�WHQG�
WR�SDUWLFLSDWH�PRUH�HQWKXVLDVWLFDOO\�LQ�WKH�ILUVW�DQG�WKLUG�SURMHFWV��$V�IRU�LVVXHV�UHODWHG�WR�WKHLU�
RZQ�OLYLQJ�HQYLURQPHQW��WKH�SXEOLF�LV�PRUH�OLNHO\�WR�ZLVK�WR�NQRZ�WKH�JRYHUQPHQWDO�WLPHWDEOH�
IRU�WKH�XUEDQ�UHQHZDO��

Secondly, how the urban renewal project affects them and whether it would bring 
those benefits or trouble?� 7KH� VHFRQG� FDWHJRU\� RI� WKH� XUEDQ� UHQHZ� SURMHFW� PHQWLRQHG�
DERYH� PDNHV� VLJQLILFDQW� DGMXVWPHQW� WR� WKH� XUEDQ� IXQFWLRQV� DQG� VSDFHV� LQ� WKH� GLVWULFW� IRU�
UHQHZDO�� $W� WKLV� WLPH�� WKH� SXEOLF� LQ� WKH� UHQHZDO� GLVWULFW� DQG� LWV� SHULSKHU\� WHQG� WR� SUHVHQW�
FHUWDLQ�ZRUULHV�DQG�H[SUHVV�REMHFWLYH�RSLQLRQV� WRZDUG� WKRVH�FKDQJHV�� ,Q� VXFK�D�FDVH�� WKH�
JRYHUQPHQW�QHHGV�WR�HYDOXDWH�WKH�GULYLQJ�IRUFH�DQG�WKH�KLQGHULQJ�IRUFH�DGHTXDWHO\��DQG�SUH�
ZDUQ�RI�WKH�ULVN�RI�SXEOLF�ER\FRWW�ULVNV�VR�WKDW�VXFK�D�SURMHFW�FDQ�EH�FDUULHG�RXW�VPRRWKO\��

Thirdly, whether participation in the urban renewal project is determined by 
whether the effect of the participation would affect its outcome.� ,Q� WKH� FXUUHQW� SXEOLF�
SDUWLFLSDWLRQ�HQYLURQPHQW��ZKHWKHU�SURYLGLQJ�FRQGLWLRQV�WKDW�PDNH�LW�FRQYHQLHQW�IRU�WKH�SXEOLF�
WR� SDUWLFLSDWH� LQ� WKH� SODQQLQJ� DQG�W R� ZKDW� H[WHQW� SXEOLF� SDUWLFLSDWLRQ� DIIHFWV� WKH� SODQQLQJ�
RXWFRPHV�ZRXOG�GHWHUPLQH�WKH�PHDQV�DQG�GHSWK�RI�SXEOLF�SDUWLFLSDWLRQ�LQ�WKH�XUEDQ�UHQHZDO�
SURMHFW�� 7KH� JHQHUDO� GHYHORSPHQW� WUHQG� RI� WKH� SODQQLQJ� WUDQVIRUPDWLRQ� LV� WR� JUDGXDOO\�
WUDQVIRUP�SXEOLF�SDUWLFLSDWLRQ�IURP�QHJDWLYH�HPRWLRQV�DQG�ER\FRWW�E\�WKH�SXEOLF�SDUWLFLSDWLRQ�
WR� WKDW� RI� WKH� GLVWULFW� SODQQLQJ� GHYHORSLQJ� WRZDUGV� D�PRUH� RSWLPL]HG� DQG� SRVLWLYH� GLUHFWLRQ�
WKURXJK�SXEOLF�SDUWLFLSDWLRQ�
4.2  Conclusions 
0RUH�WKDQ�D�GHFDGH�DJR��ZKHQ�WKH�-DSDQHVH�DQG�WKH�:HVWHUQ�FRPPXQLW\�SODQQLQJ�SDWWHUQV�
ZHUH� SRSXODUL]HG� LQ� WKH� &KLQHVH� SODQQLQJ� FROOHJH� FODVVHV�� WKH� VWXGHQWV� GLG� QRW� VHHP� WR�
XQGHUVWDQG�VXFK�D�SDQQLQJ�PRGHO�WKDW�LV�YHU\�ORZ�LQHIILFLHQF\�DW�WKDW�WLPH�ZKHQ�&KLQD¶V�KLJK�
VSHHG� SODQQLQJ� DQG� FRQVWUXFWLRQ� SDWWHUQ� HPSKDVL]HG� PRUH� RQ� WKH� VFLHQWLILFLW\� DQG�
UHDVRQDELOLW\�RI� WKH�SODQQLQJ� UHVXOW��$V� WLPH�ZHQW�E\��ZLWK� WKH�VORZLQJ�GRZQ�RI� WKH�SDFH�RI�
FRQVWUXFWLRQ�� WKH�DFDGHPLF�ZRUOG�VWDUWHG� WR�UHDOL]H� WKDW� WKH�VFLHQWLILFLW\�DQG� UHDVRQDELOLW\�RI�
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Study on Endogenous and Inclusive Development of Old 

Residential Area 
�

-LDQTLDQJ�<$1*��6RXWKHDVW�8QLYHUVLW\��&KLQD�
-LQJPHL�:8��6RXWKHDVW�8QLYHUVLW\��&KLQD�

�
Abstract:� $V� LW� FRQFHUQV� PDQ\� DVSHFWV�� LQFOXGLQJ� XUEDQ� VRFLHW\�� HFRQRP\�� SK\VLFDO�
HQYLURQPHQW�� HWF��� UHJHQHUDWLRQ� RI� ROG� UHVLGHQWLDO� DUHD� LV� D� FRPSOLFDWHG� VRFLDO� V\VWHP�
HQJLQHHULQJ�� ,Q� WKH� SULQFLSOHV� RI� UHVLGHQW� SDUWLFLSDWLRQ�� HTXDO� FRRSHUDWLRQ�� SURJUHVVLYH�
UHJHQHUDWLRQ� DQG� LQFOXVLYH� GHYHORSPHQW�� WKH� SDSHU� VWXGLHV� WKH� VXEVWDQWLDO� FRQQRWDWLRQ��
UHDOLVWLF� PHDQLQJ�� IXQGDPHQWDO� SULQFLSOHV�� FRPPXQLW\� RUJDQL]DWLRQ�� DQG� UHJHQHUDWLRQ�
PHFKDQLVP��7KH�SDSHU� LQGLFDWHV�WKDW�ROG�UHVLGHQWLDO�DUHD�UHJHQHUDWLRQ��DV�D�PRUH�LQFOXVLYH�
DSSURDFK�DLPHG�DW�VXVWDLQDEOH��KDUPRQLF�GHYHORSPHQW�RI�D�FRPPXQLW\��LV�GULYHQ�E\�LQWHUQDO�
GHPDQGV�� SDUWLFLSDWHG� E\� ORFDO� UHVLGHQWV� DQG� EDVHG� RQ� SXEOLF� SDUWLFLSDWLRQ�� FRPPXQLW\�
DXWRQRP\� DQG� PXOWL�SDUW\� FRRSHUDWLRQ�� DQG� FRPELQHV� �WRS�GRZQ�� DQG� �ERWWRP�XS��
PDQDJHPHQW�� ,W� SURSRVHV� VXJJHVWLRQV� OLNH� DQ� OHDGLQJ� JURXS� IRU� ROG� UHVLGHQWLDO� DUHD�
UHJHQHUDWLRQ�VKDOO�EH�HVWDEOLVKHG�RQ�JRYHUQPHQW� OHYHO� WR�FHQWUDOO\�SODQ� WKH� UHJHQHUDWLRQ��D�
FRPPXQLW\�SODQQHU�V\VWHP�VKRXOG�EH�HVWDEOLVKHG�RQ�WKH�GLVFLSOLQH�OHYHO�WR�KHOS�WKH�UHVLGHQWV�
UHDVRQDEO\� VHW� UHJHQHUDWLRQ� WDUJHWV� DQG� HIIHFWLYHO\� VWDUW� WKH� SURJUDP�� D� FRPPXQLW\�
RUJDQL]DWLRQ�VKDOO�EH�VHW�XS�RQ�FRPPXQLW\� OHYHO� WR�PRWLYDWH�DQG�PRELOL]H�DOO� UHVLGHQWV�DQG�
LPSURYH� FRPPXQLFDWLRQ� DQG� FRRSHUDWLRQ� DPRQJ� DOO� SDUWLHV�� DQG� D� JHQHUDO�ZRUN� URXWH� WKDW�
FDQ� WDNH� DGYDQWDJH� RI� FROOHFWLYH� LQWHOOLJHQFH� VKRXOG� EH� HVWDEOLVKHG� RQ� WHFKQLFDO� PHDVXUH�
OHYHO�VR�WKDW�WKH�FRPPXQLW\�RUJDQL]DWLRQ�DQG�FRPPXQLW\�SODQQHU�ZLOO�HQJDJH�WKURXJKRXW�WKH�
ZKROH� FRXUVH� RI� UHJHQHUDWLRQ�� 7KH� VWXG\� KDV� JUHDW� DFDGHPLF� YDOXH� DQG� SRVLWLYH� UHDOLVWLF�
PHDQLQJ�IRU�LPSURYLQJ�DQG�GHHSHQLQJ�WKH�UHJHQHUDWLRQ�RI�ROG�UHVLGHQWLDO�DUHDV�DW�WKH�SUHVHQW�
VWDJH���
Keywords: 2OG�UHVLGHQWLDO�DUHD��HQGRJHQRXV�XUEDQ�UHJHQHUDWLRQ��LQFOXVLYH�GHYHORSPHQW��
XUEDQ�SODQQLQJ�
�
�
1. Objective and meaning of the study 
�
5HJHQHUDWLRQ�RI�ROG�UHVLGHQWLDO�DUHD�LV�D�NH\�SDUW�RI�XUEDQ�UHJHQHUDWLRQ��DQG�D�NH\�IDFWRU�RI�
EXLOGLQJ� KDUPRQLF� VRFLHW\�� +RZHYHU�� WKHUH� VWLOO� DUH� D� ORW� RI� LVVXHV� LQ� WKH� FRXUVH� RI� WKH�
UHJHQHUDWLRQ� DQG� XQKDUPRQLRXV� HYHQWV� FRQVWDQWO\� RFFXU�� :KHQ� ROG� UHVLGHQWLDO� DUHDV� DUH�
UHQHZHG� LQ� VRPH�FLWLHV�� DSSURDFKHV� OLNH� UHVHUYDWLRQ�� UHSDLU�� UHQRYDWLRQ� DQG� UHFRQVWUXFWLRQ�
DUH� QRW� FRPSUHKHQVLYHO\� WDNHQ�� EXW� EXLOGLQJV� LQ� ROG� DUHDV� DUH� XVXDOO\� EUXWDOO\� �GLVPDQWOHG�
DQG� UHFRQVWUXFWHG��� VR� WKDW� WKH� FRQVWUXFWLRQV� DUH� GRQH� LQ� YHU\� ODUJH� VFDOH� DW� IDVW� VSHHG��
KDUPLQJ� WKH� LQWHUHVWV� RI� ORFDO� UHVLGHQWV� DQG� FDXVLQJ� H[WUD� ILQDQFLDO� VWUHVV� WR� JRYHUQPHQW��
:KHQ�ROG�UHVLGHQWLDO�DUHDV�DUH�UHQHZHG��DWWHQWLRQV�DUH�XVXDOO\�SDLG�WR�WKH�SK\VLFDO�VWUXFWXUH�
ZKLOH�WKH�LPSDFW�RQ�WKH�VRFLDO�VWUXFWXUH�LV�UDUHO\�FRQVLGHUHG��RYHUORRNLQJ�WKH�SURWHFWLRQ�RI�WKH�
FRQQRWDWLRQ�DQG�VRFLDO�QHWZRUN� IRU� WKRVH� OLYH� LQ�ROG� UHVLGHQWLDO�DUHDV��HVSHFLDOO\�� WKH�VRFLDO�
LVVXHV� EURXJKW� DERXW� E\� LPSURSHU� UHVLGHQWV� UHORFDWLRQ� DUH� KLJKOLJKWHG�� 0RUHRYHU�� WKH�
SODQQLQJ� PHWKRGRORJ\� LV� RXWGDWHG�� SROLFLHV� DQG� ODZV� DUH� QRW� DV� JRRG� DV� H[SHFWHG�� DQG�
V\VWHPDWLF�SROLFLHV�� ODZV�DQG� UHJXODWLRQV�DUH� LQVXIILFLHQW� IRU�JRYHUQPHQW�DJHQFLHV� WR�PDNH�
SODQQLQJ�IRU�DQG�PDQDJH�WKH�UHJHQHUDWLRQ��
7KH� IDFW� LV� WKDW� LQ� &KLQD�� ROG� UHVLGHQWLDO� DUHDV� DUH�� RQ� RQH� KDQG�� EXLOW� DW� JRRG� ORFDWLRQV��
ZKHUH�GHQVLW\�RI�RFFXSDQF\�LV�TXLWH�ODUJH��VR�WKDW�WKH\�FDQ�RIIHU�KRXVLQJ�FRQGLWLRQV�IRU�PDQ\�
UHVLGHQWV��$OWKRXJK�WKH�EXLOGLQJV�LQ�WKH�DUHDV�KDYH�EHHQ�SXW�LQWR�VHUYLFH�IRU�VHYHUDO�GHFDGHV��
DV�PRVW�RI�WKHP�DUH�LQ�EULFN�FRQFUHWH�VWUXFWXUH�DQG�DUH�ZLWKLQ�WKH�VHUYLFH�OLIH�� WKH�VWUXFWXUH�
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DQG�TXDOLW\�DUH�VWLOO�LQ�JRRG�FRQGLWLRQV�DQG�FDQ�EH�XVHG�IRU�WKH�OLYLQJ�LQ�JHQHUDO��2Q�WKH�RWKHU�
KDQG��WKH�VRFLDO�QHWZRUN�VKDSHG�E\�WKH�JURXSV�LQ�DQ�ROG�UHVLGHQWLDO�DUHD�LV�UHODWLYHO\�VWDEOH��
XQLTXH�VRFLDO�HQYLURQPHQW�KDV�EHHQ�IRUPHG��DQG�WKH� OLYLQJ�DQG�VRFLDO�DFWLYLWLHV�WRRN�E\�WKH�
UHVLGHQWV�LQ�WKH�ORQJ�SDVW�XVH�WKH�DUHD�DV�SK\VLFDO�FDUULHU�ZKHUH�FRQYHQWLRQDO��VWDEOH�VRFLDO�
QHWZRUN�LV�DWWDFKHG��7KH�VWXG\�DLPV�WR�UHIOHFW�WKH�FXUUHQW�DSSURDFKHV�RI�UHQHZDO�XQGHU�WKH�
VHWWLQJ� ZKHUH� �KDUPRQLRXV� VRFLHW\��� �VRFLDO� MXVWLFH�� DQG� �LQFOXVLYH� GHYHORSPHQW�� DUH�
DGYRFDWHG� LQ� WKH� WUDQVLWLRQDO� SHULRG�� SURSRVH� HQGRJHQRXV� XUEDQ� UHJHQHUDWLRQ� IRU� ROG�
UHVLGHQWLDO�DUHDV��H[SORUH�WKH�SRVVLELOLWLHV�IRU��7RS�GRZQ��UHJHQHUDWLRQ��VWXG\�ROG�UHVLGHQWLDO�
DUHDV� IURP� WKH� URRWV�RI� WKHVH�VRFLDO� LVVXHV�� HVSHFLDOO\� IURP� WKH� VRFLDO� QDWXUH��DQG�H[SDQG�
DQG� LPSURYH� WKH�FRQWHQWV�DQG�DSSURDFKHV� WDNHQ�E\�H[LVWLQJ� UHJHQHUDWLRQ�SODQQLQJ�VR� WKDW�
WKH� UHJHQHUDWLRQ�FDQ� IXOILOO� WKH�PDWHULDO�DQG�VSLULWXDO�GHPDQGV�RI� WKH� UHVLGHQWV�DV�PXFK�DV�
SRVVLEOH��
�
�
2. Nature and connotative of endogenous urban regeneration 
�
2.1 Origin of endogenous development 
3HUX� �������SURSRVHG� WKDW� FRPSUHKHQVLYH�GHYHORSPHQW�RI�PDQ�VKRXOG�EH� WKH�\DUGVWLFN� WR�
HYDOXDWLRQ� GHYHORSPHQW� DQG� WKH� JRDO� RI� GHYHORSPHQW�� 7KH� VKLIW� RI� IRFXV� IURP� �WKLQJV�� WR�
�SHRSOH��PDUNV�TXDOLWDWLYH�OHDS�RI�WKH�FRQFHSW�RI�GHYHORSPHQW��6LQFH�����V��WKHRUHWLF�VWXG\�
RI�HQGRJHQRXV�GHYHORSPHQW�HQWHUHG�VRPH�RWKHU�GLVFLSOLQHV�� ,Q�VRFLRORJ\��7VXUXPL�.D]XNR�
������� GHILQHG� �WKH� WKHRU\� RI� HQGRJHQRXV� GHYHORSPHQW�� DV� �WKH� SHRSOH� DQG� JURXSV� LQ�
GLIIHUHQW� DUHDV� EHFRPH� DGRSWHG� WR� WKH� H[LVWLQJ� QDWXUDO� HFRORJLF� V\VWHP�� IROORZ� FXOWXUDO�
WUDGLWLRQ�� FRQVXOW� WR� IRUHLJQ� NQRZOHGJH�� WHFKQRORJLHV� DQG� V\VWHP�� YROXQWDULO\� DFKLHYH�
DSSURDFKHV� RI� GHYHORSPHQW� JRDOV�� FUHDWH� LGHDO� VRFLDO� IRUPV� DQG� GHYHORSPHQW� FRQVFLRXV�
OLIHVW\OH��� ,Q� WKH� VFLHQFH� RI� HQYLURQPHQW� DQG� UHJLRQDO� HFRQRP\�� -DSDQHVH� VFKRODU� .HQLFKL�
0L\DPRWR� ������� EHOLHYHG� WKDW� ROG� H[RJHQRXV� GHYHORSPHQW� ZRXOG� QHJOHFW� HQYLURQPHQWDO�
SURWHFWLRQ� DQG� FDXVH� KXJH� ZDVWH� RI� UHVRXUFHV�� ,Q� DGGLWLRQ�� (XURSHDQ� VFKRODUV� LQFOXGLQJ�
)ULHGPDQQ��0XVWR��*DURIROL�NHSW�GHYHORSLQJ� WKH� WKHRU\�RI�HQGRJHQRXV�GHYHORSPHQW�GXULQJ�
WKHLU�VWXGLHV�RI�LVVXHV�LQ�UHJLRQDO�GHYHORSPHQW��
�
2.2 Connotation and meaning of endogenous regeneration 
(QGRJHQRXV�XUEDQ�UHJHQHUDWLRQ�UHIHUV�WR�FRPELQH�WKH�UHJHQHUDWLRQ�RI�DQ�ROG�UHVLGHQWLDO�DUHD�
ZLWK� HQGRJHQRXV� GHYHORSPHQW�� WDNH� DGYDQWDJH� RI� FRPPXQLW\� SODQQLQJ
V� RUJDQL]DWLRQDO�
DSSURDFKHV�DQG�DFWLRQ�SDWWHUQ�DQG�H[SORUH�UHVRXUFHV�DQG�GHPDQGV�RI�WKH�DUHD�WR�SURPRWH�
FRPPXQLW\� LQWHJUDWLRQ�� WDNH� DGYDQWDJH�RI� XUEDQ�SODQQLQJ
V�ZRUN� URXWH� DQG� LPSOHPHQWDWLRQ�
V\VWHP�� HVWDEOLVK� ODZIXO� SRVLWLRQ� RI� WKH� XUEDQ� UHJHQHUDWLRQ� SURMHFW�� DQG� SURYLGH� IXQG� DQG�
SROLF\�DVVXUDQFH�IRU�WKH�SURMHFW�LPSOHPHQWDWLRQ��,Q�VKRUW��HQGRJHQRXV�XUEDQ�UHJHQHUDWLRQ�LV�
D�ZRUN�URXWH�EDVHG�RQ�SXEOLF�SDUWLFLSDWLRQ��FRPPXQLW\�DXWRQRP\�DQG�PXOWL�SDUW\�FRRSHUDWLRQ��
LQWHJUDWHG�ZLWK�XUEDQ�SODQQLQJ�DQG�FRPELQLQJ��WRS�GRZQ��DQG��ERWWRP�XS��DSSURDFKHV��)URP�
WKH� YLHZSRLQW� RI� XUEDQ� GHYHORSPHQW
V� ORQJ�WHUP� WDUJHW� DQG� XQLYHUVDO� YDOXH�� HQGRJHQRXV�
GHYHORSPHQW� LV�VLJQLILFDQW� IRU�VXVWDLQDEOH�GHYHORSPHQW�RI�DQ�ROG� UHVLGHQWLDO�DUHD��PDLQO\� LQ�
WKH�DVSHFWV�EHORZ��
����,W�FDQ�PRUH�HDVLO\�PRWLYDWH�DQG�PRELOL]H�WKH�UHVLGHQWV��
5HVLGHQWV�RI�D� UHVLGHQWLDO�DUHD�DUH� WKH�RZQHUV��$Q�XUEDQ� UHVLGHQWLDO�DUHD�ZLWK� LQGLVSXWDEOH�
RZQHUVKLS�KDV�HYHU\WKLQJ� WR�GR�ZLWK�HDFK�DQG�HYHU\�UHVLGHQW
V� LQWHUHVWV�� ,W� WDNHV�UHVLGHQW
V�
SDUWLFLSDWLRQ�WR�SURPRWH�WKH�GHYHORSPHQW�RI�WKH�DUHD�LQ�D�VXVWDLQDEOH�ZD\��7KH�UHVLGHQWV�RI�D�
UHVLGHQWLDO�DUHD�KDYH�WKH�ULJKW�WR�SDUWLFLSDWH�LQ�WKH�GHFLVLRQ�PDNLQJ�IRU�DQ\�LVVXH�FRQFHUQHG�
ZLWK�GHYHORSPHQW�RI�WKH�DUHD��2QO\�LQ�WKLV�ZD\��WKH�DFWLYHQHVV�DQG�FUHDWLYLW\�RI�WKH�UHVLGHQWV�
FDQ� EH� VWLPXODWHG� DQG� DFWLYDWHG�� 0HDQZKLOH�� LW� FDQ� SURPRWH� VRFLDO� DFWLYLWLHV� DPRQJ�
QHLJKERUV� DQG� FRPPXQLFDWLRQ� DQG� FRRSHUDWLRQ� DPRQJ� WKH� UHVLGHQWV� VR� DV� WR� SURPRWH�
VXVWDLQDEOH�GHYHORSPHQW�RI�WKH�DUHD��
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����,W�FDQ�HIIHFWLYHO\�FXW�WKH�FRVWV�RI�UHJHQHUDWLRQ�DQG�PDQDJHPHQW��
7KH� SUHYDLOLQJ� PRGH� WR� UHQHZ� ROG� UHVLGHQWLDO� DUHDV�� LQ� ZKLFK� WKH� UHQHZDO� LV� OHG� E\�
JRYHUQPHQW� DQG� FDUULHG� RXW� E\� GHYHORSHU�� LV� UHDVRQDEOH� WR� VRPH� H[WHQW�� +RZHYHU�� LWV�
GLVDGYDQWDJH�LV�DOVR�REYLRXV����WKH�PDQDJHPHQW�FRVWV�SDLG�E\�WKH�JRYHUQPHQW�LV�TXLWH�KLJK��
,Q� FRQWUDVW�� HQGRJHQRXV� UHJHQHUDWLRQ� FDQ� HIIHFWLYHO\� FXW� WKH� FRVWV� RI� UHJHQHUDWLRQ�� SRVW�
PDQDJHPHQW�DQG�PDLQWHQDQFH�RI� WKH�DUHD��$��VRFLDO�� UHVLGHQWLDO�DUHD�FDQ�EH�EXLOW� WKURXJK�
HQGRJHQRXV�UHJHQHUDWLRQ��,W�FDQ�QRW�RQO\�HIIHFWLYHO\�UHGXFH�WKH�UHJHQHUDWLRQ�FRVWV�E\�WDNLQJ�
DGYDQWDJH� RI� VRFLDO� SRZHU�� EXW� DOVR� IXOO\� XWLOL]H� WKH� ULFK� KXPDQ� UHVRXUFHV�� 7KHUHIRUH�� LW� LV�
DGYDQWDJHRXV�IRU�WKH�DUHD
V�VXVWDLQDEOH�GHYHORSPHQW��
����,W�FDQ�NHHS�DQG�HQULFK�WKH�DUHD
V�IHDWXUHV�RI�LWV�RZQ��
'XH�WR�KLVWRULF�UHDVRQV��PRVW�UHVLGHQWLDO�DUHDV�KDYH�EHHQ�EXLOW�LQ�QHDUO\�WKH�VDPH�SDWWHUQV��
,Q�WKLV�FRQVWUXFWLRQ�PRGH�ZKLFK�RYHUORRNV�UHJLRQDO�GLYHUVLW\��GLVWLQFWLYH�IHDWXUHV�RI�WKH�XUEDQ�
UHVLGHQWLDO� DUHDV�ZLOO� EH� ORVW� JUDGXDOO\��$OVR�� LW� FDQQRW� FRPSOHWHO\� IXOILOO� WKH�GHPDQGV�ZKHQ�
DQ\�UHVLGHQWLDO�DUHD�LV�GHYHORSHG�LQ�VXVWDLQDEOH�ZD\��(QGRJHQRXV�XUEDQ�UHJHQHUDWLRQ�LV�MXVW�
DQ�HIIHFWLYH�DSSURDFK�WR�HQULFK�IHDWXUHV�RI�WKH�DUHDV�ZKLOH�WKHLU�GLYHUVLWLHV�DUH�GHYHORSHG��%\�
WDNLQJ� HQGRJHQRXV� DSSURDFK�� WKH� UHVLGHQWV� FDQ� GHFLGH� RQ� UHJHQHUDWLRQ� PHWKRGV� DQG�
PDQDJHPHQW� V\VWHPV� WKDW� DUH� VXLWDEOH� IRU� WKHLU� LQGLYLGXDO� GHYHORSPHQW� DFFRUGLQJ� WR� WKHLU�
UHVSHFWLYH�IHDWXUHV�ZKLOH�WKH�IHDWXUHV�FDQ�EH�HQULFKHG�VWHS�E\�VWHS��
�
2.3 Fundamental principles of endogenous urban regeneration 
�(QGRJHQRXV� XUEDQ� UHJHQHUDWLRQ�� LV� GLIIHUHQW� IURP� WKH� �WRS�GRZQ�� UHJHQHUDWLRQ� DSSURDFK�
WDNHQ�E\�JRYHUQPHQW� LQ�HVVHQFH��$FFRUGLQJ�WR�WKH�WKHRU\�RI�HQGRJHQRXV�GHYHORSPHQW�DQG�
H[SHULHQFHV�LQ�RUJDQLF�UHJHQHUDWLRQ��VPDOO�VFDOH�LPSURYHPHQW�DQG��FRPPXQLW\�FRQVWUXFWLRQ���
�HQGRJHQRXV�XUEDQ�UHJHQHUDWLRQ��LQFOXGHV�WKH�IXQGDPHQWDO�SULQFLSOHV�EHORZ��
����5HVLGHQWV�SDUWLFLSDWLRQ�
5HVLGHQWV��DV�RZQHUV�RI�WKHLU�ROG�UHVLGHQWLDO�DUHD��DUH�WKH�PRVW�IDPLOLDU�ZLWK�WKH�HQYLURQPHQW�
WKH\� OLYH� LQ�� DQG� FDQ� VSHFLILFDOO\� SRLQW� RXW� LVVXHV� LQ� H[LVWHQFH�� $Q\� ROG� UHVLGHQWLDO� DUHD� LV�
UHQHZHG� IRU� WKH� UHVLGHQWV� WR� OLYH� LQ� D� EHWWHU� ZD\�� 7KH� XUEDQ� UHJHQHUDWLRQ� ZLWK� UHVLGHQW¶V�
SDUWLFLSDWLRQ� FDQ� WUXO\� IXOILOO� WKHLU� GHPDQGV�� 7KHUHIRUH�� UHVLGHQWV� VKRXOG� MRLQ� LQ� WKH� ZKROH�
FRXUVH� RI� WKH� XUEDQ� UHJHQHUDWLRQ�� %XW�� DV� UHVLGHQWV� DUH� LQ� GLIIHUHQW� OHYHOV�� KDYH� YDULRXV�
GHPDQGV��DQG�FDQQRW�HDVLO\�KDYH�FRQWURO�RYHU�WKH�UHDO�HVWDWH�DQG�IXQGV��SXEOLF�SDUWLFLSDWLRQ�
LV� DQ� HYROYLQJ� SURJUHVV�� 7KH� PDLQ� DLP� RI� HQGRJHQRXV� UHJHQHUDWLRQ� LV� WR� H[SDQG� SXEOLF�
SDUWLFLSDWLRQ
V�GHSWK�DQG�EUHDGWK�DV�PXFK�DV�SRVVLEOH��
����(TXDO�FRRSHUDWLRQ�
(QGRJHQRXV� XUEDQ� UHJHQHUDWLRQ� DGYRFDWHV� HTXDO� FRRSHUDWLRQ� DPRQJ� UHVLGHQWV��
SURIHVVLRQDOV��RXWVLGH�LQYHVWRUV�DQG�JRYHUQPHQW�RQ�FRPPXQLW\�OHYHO��7KHUHIRUH��D�SRZHUIXO�
FRPPXQLW\� RUJDQL]DWLRQ� VKRXOG� EH� VHW� XS� LQ� WKH� ILUVW� SODFH� EHIRUH� DQ� XUEDQ� UHJHQHUDWLRQ��
6HFRQGO\��WKH�LPSRUWDQFH�RI��FRQIRUPLW\�WR�WKH�ODZV��VKDOO�EH�VWUHVVHG��ZKLFK�PHDQV�WKDW�DOO�
SDUWLFLSDQWV� VKDOO� H[HUFLVH� WKHLU� SRZHU� DQG� XQGHUWDNH� REOLJDWLRQV� DFFRUGLQJ� WR� UHODWLRQ�
QDWLRQDO�ODZV�DQG�SROLFLHV��2QO\�LQ�WKLV�ZD\��HTXDO�FRRSHUDWLRQ�ZLOO�QRW�EHFRPH�HPSW\�WDON��
����3URJUHVVLYH�UHJHQHUDWLRQ�
7KH�NH\�WR�VWHDG\�XUEDQ�UHJHQHUDWLRQ� OLH� LQ�WKH�FRQWURO�RI�UHJHQHUDWLRQ�VFDOH�DQG�SURJUHVV��
$OWKRXJK� WKH� UHVLGHQWV� ZDQW� FKDQJHV� WDNH� SODFH� LQ� WKHLU� ROG� UHVLGHQWLDO� DUHD�� FKDQJHV� LQ�
H[FHVVLYH�VFDOH�DQG�VSHHG�FDQ� UHVXOW� LQ�SK\VLRORJLFDO�DQG�HPRWLRQDO�GLVFRPIRUW��DQG�EULQJ�
LPSDFW� RQ� WKH� WUDGLWLRQDO� OLQNV� IURP� DOO� DVSHFWV�� 7KHUHIRUH�� UHQHZDO� RI� KRXVLQJ� DQG�
HQYLURQPHQW�VKRXOG�EH�GRQH�SUXGHQWO\�VR�WKDW�ROG�DQG�QHZ�FRQVWUXFWLRQV�FDQ�EOHQG�LQ��7KLV�
LV�WKH�RQO\�ZD\�WR�EXLOG�D�YLEUDQW�UHVLGHQWLDO�DUHD��
����,QFOXVLYH�GHYHORSPHQW�
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7KH�XUEDQ�UHJHQHUDWLRQ�EDVHG�RQ�WKH�FRQFHSW�RI�LQFOXVLYH�GHYHORSPHQW�LV�QR�ORQJHU�XS�WR�WKH�
RQO\� XWLOLWDULDQ� JXLGDQFH� E\� HFRQRPLF� LQWHUHVWV�� EXW� ZLOO� HPSKDVL]H� WKDW� VRFLDO� ULJKWV� DQG�
LQWHUHVWV� VKRXOG� EH� IDLUO\� DOORFDWHG� GXULQJ� WKH� FRXUVH� IURP� D� PRUH� LQFOXVLYH� YLHZSRLQW� RI�
VRFLDO� SURJUHVV� DQG� MXVWLFH�� IXOO\� VDIHJXDUG� WKH� FLW\
V� RYHUDOO� LQWHUHVWV�� UHIOHFW� WKH� SXEOLF�
SROLFLHV��IXOO\�UHDOL]H�WKH�OHJDO�ULJKWV�DQG�LQWHUHVWV�RI�DOO�UHVLGHQWV�DQG�SURSHUW\�RZQHUV��DQG�
IXOILOO� WKHLU� UHDVRQDEOH� FODLPV� DV� PXFK� DV� SRVVLEOH�� DFKLHYLQJ� FRPSUHKHQVLYH� EDODQFHV�
DPRQJ�VRFLDO��HFRQRPLF�DQG�HQYLURQPHQWDO�EHQHILWV��EHWZHHQ�SDUWLDO�DQG�KROLVWLF� LQWHUHVWV��
DQG�EHWZHHQ�LQGLYLGXDO�DQG�FROOHFWLYH�LQWHUHVWV�LQ�UHODWLRQ�WR�WKH�RYHUDOO�LQWHUHVW��
�
�
3. Specific measures of endogenous urban regeneration 
�
3.1 Organize a complete regeneration design agency 
����6\VWHP�JXDUDQWHH�
:KLOH� WKH�PDQDJHPHQW� V\VWHP�RI� WKH�ROG� UHVLGHQWLDO�DUHD� LV�VWUHDPOLQHG�DQG�D�FRPPXQLW\�
RUJDQL]DWLRQ� LV� VHW� XS�� WKH� FRPPXQLW\� RUJDQL]DWLRQ� VKDOO� WDNH� WKH� OHDG� WR� VHW� XS� D� IXOO�
IXQFWLRQLQJ�XUEDQ�UHJHQHUDWLRQ�GHVLJQ�FRPPLWWHH��$V�SDUW�RI�WKH�FRPPXQLW\�RUJDQL]DWLRQ��WKH�
FRPPLWWHH�VKDOO�EH�JRYHUQHG�DQG�FRRUGLQDWHG�E\�WKH�FRPPXQLW\�RUJDQL]DWLRQ��DQG�PDLQO\�EH�
UHVSRQVLEOH�IRU�KDQGOLQJ�LVVXHV�UHODWHG�WR�WKH�HQGRJHQRXV�XUEDQ�UHJHQHUDWLRQ��
����0HPEHUV�
)URP�WKH�YHU\�EHJLQQLQJ��WKH�FRPPLWWHH�VKRXOG�HQJDJH�LQ�WKH�FRXUVH�RI�XUEDQ�UHJHQHUDWLRQ��
,WV� PHPEHUV� VKRXOG� LQFOXGH� DQ� DGYLVRU\� FRPPLWWHH� �ZKLFK� UHSUHVHQWV� DOO� SDUWLHV� WR� EH�
LQYROYHG� LQ� WKH� UHJHQHUDWLRQ�� ,WV�PHPEHUV� VKDOO� FRYHU�DOO�ZDONV�RI� OLIH�� LQFOXGLQJ�H[SHUWV�RI�
SODQQLQJ�� FRQVWUXFWLRQ�� ODZ�� HWF��� DV�ZHOO� DV� UHSUHVHQWDWLYHV� RI� LQYHVWLQJ� SDUWLHV��� UHVLGHQWV�
OLYLQJ� LQ� WKH� DUHD� DQG� WKHLU� QHLJKERUV�� XVHU� UHSUHVHQWDWLYHV� �UHVLGHQWV� LQ� DQ� ROG� UHVLGHQWLDO�
DUHD�ZKHUH�VLPLODU� UHJHQHUDWLRQ�KDV�EHHQ�GRQH�FDQ�EH�XVHU� UHSUHVHQWDWLYHV��DQG�ZLOO�RIIHU�
YDOXDEOH� VXJJHVWLRQV� IURP� WKHLU� H[SHULHQFHV� LQ� SDVW� UHJHQHUDWLRQ��� SURSHUW\� PDQDJHPHQW�
�ZKR�FDQ�RIIHU� YDOXDEOH�DGYLVHV�RQ�KRZ�VKRXOG�D� UHJHQHUDWLRQ�EH�GRQH� WR�RIIHU� IDYRUDEOH��
ODVWLQJ�OLYLQJ�HQYLURQPHQW�IURP�WKHLU�MRE�H[SHULHQFH���:LWK�HIIRUWV�RI�WKH�FRPPLWWHH��FODLPV�RI�
WKH�UHVLGHQWV�OLYLQJ�LQ�WKH�DUHD�DQG�WKHLU�QHLJKERUV�ZLOO�EH�IXOO\�H[DPLQHG�DQG�FRQVLGHUHG�VR�
WKDW�WKH�DUHD�FDQ�EH�UHQHZHG�LQ�D�KHDOWK\��VWHDG\�IDVKLRQ��
����&KRRVH�FRPPXQLW\�SODQQHU�
&RPPXQLW\� SODQQHU� FDQ� EH� RQH� RU� PRUH� UHODWLYHO\� IL[HG� SODQQHUV� RU� SURIHVVLRQDO�
RUJDQL]DWLRQV��$V�D�SURIHVVLRQDO��FRPPXQLW\�SODQQHUV�DFW�EHWZHHQ�JRYHUQPHQW�DQG�UHVLGHQWV��
DQG�ZRUN�DV�WKH�EULGJH�WR�FRQQHFW�ERWK�SDUWLHV��&RPPXQLW\�SODQQHUV�QHHG�WR�WDNH�SDUW�LQ�WKH�
ZKROH� SURFHVV� RI� XUEDQ� UHJHQHUDWLRQ�� :LWK� WKH� KHOS� RI� FRPPXQLW\� RUJDQL]DWLRQ�� WKH�
UHJHQHUDWLRQ� GHVLJQ� FRPPLWWHH� FKRRVHV� FRPPXQLW\� SODQQHU�V�� XQGHU� PRQLWRULQJ� RI� WKH�
UHVLGHQWV���&RPPXQLW\�SODQQHU��FDQ�EH�HLWKHU�D�FRPSRQHQW�RI�WKH�FRPPLWWHH��D�SURIHVVLRQDO�
SODQQHU�� D� PHPEHU� RI� D� 1*2�� RU� D� YROXQWHHU� ZKR� RIIHUV� WKH� VHUYLFH� IUHH� RI� FKDUJH�� 7KH�
FRPPXQLW\� SODQQHU
V� VFRSH� RI� MRE� LQFOXGHV� LQYHVWLJDWLQJ� FXUUHQW� FRQGLWLRQV� DQG� H[LVWLQJ�
LVVXHV�LQ�WKH�DUHD�WR�EH�UHQHZHG�DQG�KDYLQJ�XQGHUVWDQGLQJ�RI�WKH�UHVLGHQWV
�DFWXDO�GHPDQGV��
WDNLQJ� SDUW� LQ� WKH� SODQQLQJ� RI� SK\VLFDO� DQG� QRQ�SK\VLFDO� VSDFH� LQ� WKH� UHJHQHUDWLRQ� DUHD��
FRRUGLQDWLQJ� WKH� UHODWLRQV� DQG� FRQIOLFWV� DPRQJ� DOO� LQWHUHVW� JURXSV� OLNH� WKH� UHVLGHQWV��
JRYHUQPHQW� DQG� GHYHORSHU�� SURYLGLQJ� WKH� UHVLGHQWV�ZLWK� SURIHVVLRQDO� FRQVXOWDWLRQ� VHUYLFHV�
DQG�KHOSLQJ�WKHP�WR�UHQHZ�ROG�UHVLGHQWLDO�DUHD��DQG�JLYLQJ�WUDLQLQJ�WR�LPSURYH�WKH�UHVLGHQWV
�
SURIHVVLRQDO� NQRZOHGJH� DQG� HQKDQFLQJ� WKHLU� DZDUHQHVV� DQG� OHYHO� IRU� SDUWLFLSDWLQJ� LQ�
HQGRJHQRXV�UHJHQHUDWLRQ��
�

1491



<$1*��-LDQTLDQJ�������Endogenous and Inclusive Development�����������WK�,62&$53�&RQJUHVV������

�

3.2 Improve physical space as need. 
7KH�SK\VLFDO�VSDFH�DQG�VRFLDO�VSDFH�RI�D� UHVLGHQWLDO�DUHD�KDYH� LPSDFW�RQ�DQG�DFW�DJDLQVW�
HDFK�RWKHU��$OWKRXJK��WUDQVIRUPDWLRQ�RI�SK\VLFDO�VSDFH�DFWV�RQO\�RQ�WKH�SK\VLFDO�HQYLURQPHQW��
LW�FDQ�EULQJ�GHHS� LPSDFW�RQ� WKH�VRFLDO�VSDFH�RI� WKH�DUHD��)LUVWO\�� WUDQVIRUPDWLRQ�RI�SK\VLFDO�
VSDFH� FDQ� KDYH� LPSDFW� RQ� WKH� IDFWRUV� LQ� WKH� SK\VLFDO� HQYLURQPHQW� LQ� WKH� DUHD� WKDW� FDQ�
GHYHORS� VXVWDLQDEO\�� 6HFRQGO\�� WKH� WUDQVIRUPDWLRQ�� WRJHWKHU� ZLWK� WKH� FRPPXQLW\� SODQQLQJ�
V\VWHP�LQ�ZKLFK�WKH�XVHUV�WDNH�SDUW�LQ��FDQ�PRWLYDWH�PRUH�UHVLGHQWV�WR�SD\�DWWHQWLRQV�WR�DQG�
MRLQ� LQ� WKH� ZKROH� FRXUVH� RI� WKH� WUDQVIRUPDWLRQ�� DQG� FDQ� IXOO\� VWLPXODWH� WKHLU� FUHDWLYLW\� DQG�
DFWLYHQHVV�� 1HFHVVDU\� WUDQVIRUPDWLRQ� RI� SK\VLFDO� VSDFH� LQ� DQ� ROG� UHVLGHQWLDO� DUHD� FDQ� EH�
VWDUWHG�PDLQO\�IURP�WKH�WKUHH�DVSHFWV��
����5HEXLOG�VHFXULW\�VSDFH�
5HEXLOGLQJ�VHFXULW\�VSDFH�RI�D�UHVLGHQWLDO�DUHD�LV�WR�LPSURYH�WKH�SV\FKRORJLFDO�VHFXULW\�VSDFH�
RI� WKH�UHVLGHQWV�E\� LPSURYLQJ� LWV�SK\VLFDO�HQYLURQPHQW��:KLOH�SRSXODWLRQ� LQ�FLWLHV� LQFUHDVHV��
WKH� JDS� EHWZHHQ� WKH� ULFK� DQG� SRRU� H[SDQGV�� DQG� WKH� VRFLHW\� LV� GLYLGHG�� XUEDQ� UHVLGHQWV�
EHFRPH�PRUH�DQG�PRUH�LQVHFXUH�E\�WKH�GD\��,Q�XUEDQ�UHVLGHQWLDO�FRPPXQLWLHV�UHFHQWO\�EXLOW�
KDYH�KLUHG�D� ORW�RI�VHFXULW\�SHUVRQQHO� IRU�SDWURO��DQG�D� ORW�RI�KL�WHFK�VHFXULW\�PHDVXUHV� OLNH�
FDPHUD�� DFFHVV� FRQWURO� ZLWK� LQWHUFRP� DQG� WUHVSDVV� DOHUW� V\VWHP�� KDYH� EHHQ� XVHG�� $V� ROG�
XUEDQ�UHVLGHQWLDO�DUHDV�KDYH�EHHQ�EXLOW�D�ORQJ�WLPH�DJR��DQG�HTXLSPHQW�OLNH�WKHVH�FDQQRW�EH�
ILWWHG�LQ��WKHUHIRUH��WKH\�FDQ�HDV\�EHFRPH�WDUJHWV�RI�FULPHV��0HDQZKLOH��HYHQ�WKRXJK�WKHVH�
SDVVLYH�VHFXULW\�PHDVXUHV�DUH�DGRSWHG�� WKH\�ZLOO� FRQVXPH�D� ORW�RI�PRQH\��PDNH� WKH� OLYLQJ�
HQYLURQPHQW�LQWHQVH�DQG�XQQDWXUDO��GLVWXUE�QRUPDO�VRFLDO�DFWLYLWLHV�RI�WKH�QHLJKERUV��DQG�JHW�
LQ�WKH�ZD\�IRU�WKHP�WR�GHYHORS�LQWR�JRRG�UHODWLRQ��
����2IIHU�VSDFH�IRU�WKH�QHLJKERUV
�VRFLDO�DFWLYLWLHV�
$W�SUHVHQW��SDWKZD\V�LQ�PDQ\�XUEDQ�UHVLGHQWLDO�DUHDV�KDYH�QRW�H[HUW�WKHLU�UROH�DV�VSDFH�IRU�
WKH�QHLJKERUV
�LQIRUPDO�VRFLDO�VSDFH��DQG�DUH�MXVW�XVHG�E\�WKH�UHVLGHQWV�WR�WUDYHO��7KHUHIRUH��
ZKHQ� DQ� ROG� UHVLGHQWLDO� DUHD� LV� UHJHQHUDWHG�� WKH� URDG� V\VWHP� FDQ� EH� UH�SODQQHG� DQG� WKH�
VSDFH�DORQJ�WKH�URDG�FDQ�EH�LPSURYHG�DQG�IXUWKHU�XWLOL]HG�VR�WKDW�WKH�VWUHHWV�FDQ�EH�WXUQHG�
LQWR�VSDFH�IRU�WKH�QHLJKERUV
�VRFLDO�DFWLYLWLHV��)LUVWO\��VXIILFLHQW�ZDONZD\�LV�WKH�EDVLF�FRQGLWLRQ�
RI� ULFK� DFWLYLWLHV� RQ� ZDONZD\�� 7KH� LQWHUQDO� URDG� V\VWHP� LQ� DQ� UHVLGHQWLDO� DUHD� FDQ� EH�
UHJHQHUDWHG� E\� FRQGLWLRQDOO\� VHSDUDWLQJ� SHRSOH� IORZ� IURP� FDU� WUDIILF�� FHQWUDOO\� DUUDQJLQJ�
SDUNLQJ�ORWV��HWF��6HFRQGO\�� LQ�GHSWK�UHVHDUFK�VKDOO�EH�GRQH�WR�REVHUYH�WKH�UHVLGHQWV
� WUDYHO�
KDELWV�DQG�LQIRUPDO�VRFLDO�DFWLYLWLHV��RIIHU�KHDOWK\�SODFH�IRU�QHLJKERUV
�VRFLDO�DFWLYLWLHV�VR�WKDW�
WKH�ZDONZD\V�LQ�WKH�UHVLGHQWLDO�DUHD�ZLOO�EH�WXUQHG�LQWR�LQIRUPDO�SODFH�IRU�VRFLDO�DFWLYLWLHV�ZLWK�
ULFK�FRQQRWDWLRQ�DQG�DIILQLW\��
����([SDQG�XWLOL]DWLRQ�HODVWLFLW\�RI�WKH�VSDFH�
'XULQJ�HQGRJHQRXV�XUEDQ�UHJHQHUDWLRQ��WKURXJK�FRRUGLQDWH�RI�FRPPXQLW\�RUJDQL]DWLRQ��XSRQ�
WKH� UHVLGHQWV
� GHFLVLRQ�� DQG� XQGHU� LQVWUXFWLRQV� IURP� SURIHVVLRQDOV�� VRPH� EXLOGLQJV�� ZKRVH�
IXQFWLRQV�FDQQRW�PHHW�WKH�GHPDQGV�RU�DUH�RXWGDWHG��FDQ�EH�UHJHQHUDWHG��VR�WKDW�WKH�VSDFH�
RI�WKH�EXLOGLQJ�FDQ�EH�XWLOL]HG�LQ�DQRWKHU�ZD\��)RU�H[DPSOH��WKHUH�DUH�WRR�PDQ\�NLQGHUJDUWHQV�
LQ�PDQ\�ROG� UHVLGHQWLDO� DUHDV�ZKLOH� WKH� QXPEHU� RI� VHQLRU� SHRSOH� LQFUHDVHV��7KHUHIRUH�� WKH�
EXLOGLQJ�ZKLFK�LV�IRUPHUO\�XVHG�DV�NLQGHUJDUWHQV�FDQ�EH�WXUQHG�LQWR�HOGHU�KRPHV��2U��SDUW�RI�
WKH�IDFLOLWLHV�FDQ�EH�LPSURYHG�WR�LQWHQWLRQDOO\�HQKDQFH�WKHLU�IXQFWLRQV��
�
3.3 Vitalize the more inclusive, more humane endogenous development 
$� FRPPXQLW\� RUJDQL]DWLRQ� VHW� XS� E\� WKH� ROG� UHVLGHQWLDO� DUHD� VKDOO� FRRUGLQDWH� WR� LQWHJUDWH�
UHVRXUFHV�� ILQG� DQG� VROYH� LVVXHV� DULVLQJ� GXULQJ� WKH� UHJHQHUDWLRQ�� LPSURYH� WKH� DUHD
V�
HQYLURQPHQW�� LPSURYH� WKH� UHVLGHQWV
� OLYLQJ�TXDOLW\��FUHDWH� WKHLU�VHQVH�RI�EHORQJLQJV�� LGHQWLW\�
DQG�FRPPXQLW\��HQFRXUDJH�FRPPXQLW\�SDUWLFLSDWLRQ��VWLPXODWH�PXWXDO�DVVLVWDQFH�DQG�VHQVHV�
RI�DXWRQRP\��LPSURYH�FRPPXQLW\�FRKHVLRQ��HVWDEOLVK�QHZ��KDUPRQLRXV�UHODWLRQV��GHYHORS�WKH�
FRPPXQLW\��DFWLYHO\�LQLWLDWH�PXWXDO�DVVLVWDQFH�LQ�WKH�FRPPXQLW\�DQG�RIIHU� MRE�RSSRUWXQLW\�WR�
WKH�UHVLGHQWV�E\�PHDQV�RI�WUDLQLQJ�DQG�KHOS�SURYLGH�E\�WKH�FRPPXQLW\��
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����,QFUHDVH�KXPDQH�FDUH�
���(OGHUO\�FDUH�
$V�WKHUH�DUH�PRUH�DQG�PRUH�VHQLRU�SHRSOH�LQ�ROG�UHVLGHQWLDO�DUHDV��WKH�LVVXH�RI�HOGHUO\�FDUH�
EHFRPHV� PRUH� DQG� PRUH� XUJHQW�� 7KHUHIRUH�� GXULQJ� DQ� XUEDQ� UHJHQHUDWLRQ�� HOGHUO\� FDUH�
VHUYLFHV� VKDOO� EH� LPSURYHG� DQG� IDFLOLWLHV� EXLOW� IRU� HOGHUO\� FDUH�� VSRUWV�� KHDOWK� FDUH�� HWF�� ,Q�
DGGLWLRQ�� VHQLRU� SHRSOH� KDYH� VWURQJHU� GHVLUH� WR� SDUWLFLSDWH� LQ� VRFLDO� DFWLYLWLHV�� VSRUWV��
DPXVHPHQW�DQG�RWKHU�SXEOLF�DFWLYLWLHV��'XULQJ�DQ�XUEDQ� UHJHQHUDWLRQ��DWWHQWLRQV�VKRXOG�EH�
SDLG�WR�LPSURYHPHQW�RI�WKH�VSDFH�DQG�IDFLOLWLHV�IRU�WKHLU�DFWLYLWLHV�DFFRUGLQJ�WR�WKHLU�SK\VLFDO�
FRQGLWLRQV�DQG�GHPDQGV��
���2IIHU�MREV�IRU�ODLG�RIIV��
$V�WKH�UHVLGHQWV� LQ�ROG�UHVLGHQWLDO�DUHDV�KDYH�QRW�UHFHLYHG�PXFK�HGXFDWLRQ�� LW� LV�GLIILFXOW� IRU�
WKHP� WR� KDYH� RSSRUWXQLWLHV� RI� UH�HPSOR\PHQW�� 7KHUHIRUH�� WKH� FRPPXQLW\� RUJDQL]DWLRQ� FDQ�
RIIHU� MRE� WUDLQLQJ� IRU� WKH� UHVLGHQWV�RQ�VHUYLFHV� WKDW�GR�QRW� UHTXLUH�PXFK� WHFKQRORJ\�EXW�DUH�
KLJK�LQ�GHPDQG��OLNH�KRXVH�DSSOLDQFH�UHSDLU��KDLUFXW��KRXVHNHHSLQJ��QXUVLQJ��HWF��3D\�VDODU\�
WR�VRPH�RI� WKH�UHVLGHQWV� LQ�QHHG�WKURXJK�HYHQWV�DUUDQJHG�E\� WKH�UHVLGHQWV� WKHPVHOYHV�� IRU�
H[DPSOH�� VHFXULW\� DQG� HOGHU� FDUH� DFWLYLWLHV� LQ� WKH� UHVLGHQWLDO� DUHD�� ,W� FDQ� QRW� RQO\� SURPRWH�
HQGRJHQRXV�GHYHORSPHQW�LQ�WKH�DUHD��EXW�DOVR�RIIHU�MRE�RSSRUWXQLWLHV�IRU�WKH�UHVLGHQWV��
����,PSURYH�VRFLDO�HQYLURQPHQW�
���2UJDQL]H�SXEOLF�HYHQWV��DQG�HQFRXUDJH�UHVLGHQWV
�VRFLDO�DFWLYLWLHV�
,Q�RUGHU�WR�SURPRWH�WKH�FRQVWUXFWLRQ�RI�VSLULWXDO�FLYLOL]DWLRQ�LQ�DQ�ROG�UHVLGHQWLDO�DUHD��HQKDQFH�
WKH� UHVLGHQWV
� VHQVH� RI� EHORQJLQJV� DQG� VHQVH� RI� LGHQWLW\�� SURPRWH� WKH� FRQVWUXFWLRQ� RI�
KDUPRQLRXV�QHLJKERUKRRG�UHODWLRQVKLS��YDULRXV�SXEOLF�DFWLYLWLHV�QHHG� WR�EH�FDUULHG�RXW��7KH�
FRPPXQLW\� RUJDQL]DWLRQ� VKDOO� EH� UHVSRQVLEOH� IRU� HYHQW� RUJDQL]DWLRQ�� DQG� DUUDQJH� UHODWHG�
HYHQWV�IRU�GLIIHUHQW�JURXSV��*RYHUQPHQW�DJHQFLHV�VKRXOG�RIIHU�VRPH�IXQGV��(VSHFLDOO\�GXULQJ�
WKH� UHJHQHUDWLRQ� RI� DQ� ROG� UHVLGHQWLDO� DUHD�� HYHQWV� OLNH� WUDLQLQJ�� SDUWLFLSDWLRQ�� UHSRUW�� DQG�
SXEOLF� H[KLELWLRQ� VKRXOG� EH� UHJXODUO\� RUJDQL]HG� WR� PRWLYDWH� WKH� UHVLGHQWV�� ZKLFK� PD\�
JXDUDQWHH� VXFFHVVIXO� UHJHQHUDWLRQ�� DQG� SURPRWH� UHVLGHQWV
� UHODWLRQ�� LPSURYLQJ� WKH� DUHD
V�
VRFLDO�HQYLURQPHQW��
���,PSURYH�VHUYLFH�IDFLOLWLHV�
'XULQJ� WKH� UHJHQHUDWLRQ�� DWWHQWLRQV� VKRXOG� EH� SDLG� WR� LPSURYH� VHUYLFH� IDFLOLWLHV� LQ� WKH� ROG�
UHVLGHQWLDO�DUHD�VR�DV�WR�RIIHU�TXDOLW\�VHUYLFHV�WR�WKH�UHVLGHQWV��)RU�H[DPSOH��DGGLWLRQDO�VLJQV��
RXWGRRU� IXUQLWXUH�� QHZVSDSHU� VWDQGV�� ELOOERDUGV�� SKRQH� ERRWK�� HQYLURQPHQWDO� VDQLWDWLRQ�
IDFLOLWLHV� VKRXOG� EH� HTXLSSHG�� &RQYHQLHQW� VHUYLFHV� VKRXOG� EH� RIIHUHG� WR� WKH� UHVLGHQWV� E\�
PHDQV�RI�WKH�HYHQWV�DUUDQJHG�E\�WKH�FRPPXQLW\�RUJDQL]DWLRQ��0HDQZKLOH��MREV�FDQ�DOVR�EH�
SURYLGHG��
���,PSURYH�VRFLDO�ZHOIDUH�V\VWHP�
&DUU\LQJ� RXW� DQG� LPSURYLQJ� VRFLDO� ZHOIDUH� V\VWHP� LQ� ROG� UHVLGHQWLDO� DUHDV� DUH� LPSRUWDQW�
IDFWRUV� IRU� KDUPRQLF� GHYHORSPHQW� RI� ROG� UHVLGHQWLDO� DUHDV�� DQG� DUH� VLJQLILFDQW� WR� VRFLDO�
VWDELOLW\� DQG� GHYHORSPHQW�� ,PSURYLQJ� VRFLDO� ZHOIDUH� V\VWHP� VKRXOG� EH� EDVHG� RQ� VRFLDO�
LQVXUDQFH��VRFLDO�DVVLVWDQFH�DQG�VRFLDO�ZHOIDUH��IRFXV�RQ�EDVLF�VRFLDO�VHFXULW\�V\VWHP��VRFLDO�
PHGLFDO�V\VWHP�DQG�PLQLPXP�LQFRPH�V\VWHP��EH�VXSSOHPHQWHG�E\�FKDULW\�DQG�FRPPHUFLDO�
LQVXUDQFH�� VR� WKDW� VRFLDO� VWDELOLW\� FDQ�EH� SURPRWHG� DQG� WKH� UHVLGHQWV� FDQ� OLYH� DQG�ZRUN� LQ�
SHDFH�DQG�FRQWHQWPHQW��
����,QFUHDVH�UHVLGHQW¶V�FRKHVLRQ�
,PSURYHG�UHVLGHQWV�FRKHVLRQ�FDQ�EH�DGYDQWDJHRXV�LQ�IRVWHULQJ�FRPPRQ�DZDUHQHVV�DPRQJ�
UHVLGHQWV�DQG� LPSURYH� WKHLU� UHODWLRQ��)LUVW�� UHVLGHQW�SDUWLFLSDWLRQ�VKDOO�EH�HQFRXUDJHG��7KH\�
VKDOO� EH� PRWLYDWHG� WR� WUXO\� SDUWLFLSDWH� LQ� WKH� UHJHQHUDWLRQ� FRQVWUXFWLRQ� VR� DV� WR� DFKLHYH�
PDQDJHPHQW�� FRQVWUXFWLRQ� DQG� LQYHVWPHQW� E\� WKHP� DQG� EHQHILW� IRU� WKHP�� 0HDQZKLOH�� WKH�
FRPPXQLW\� RUJDQL]DWLRQ� VKDOO� KRVW� D� YDULHW\� RI� SXEOLF� HYHQWV� WR� FUHDWH� IDYRUDEOH� OLYLQJ�
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HQYLURQPHQW�� 6HFRQGO\�� WKH� FRPPXQLW\� RUJDQL]DWLRQ� VKRXOG� HQFRXUDJH� WKH� UHVLGHQWV� WR�
YROXQWDULO\� RIIHU� VHUYLFHV�� LQLWLDWH� LQGHSHQGHQW�� DQG� PXWXDO�DVVLVWDQFH� HYHQWV� WR� VROYH�
GLIILFXOWLHV� DQG� LVVXHV� DULVLQJ� LQ� GDLO\� OLIH�� VWLPXODWH� WKH� UHVLGHQWV
� DZDUHQHVV� DERXW� SXEOLF�
ZHOIDUH� DQG� RIIHULQJ�� LPSURYH� SXEOLF� FRQGXFW� DQG� KHOS� ZLWK� WKH� FRQVWUXFWLRQ� RI� VSLULWXDO�
FLYLOL]DWLRQ��
�
3.4 Build a holistic route in which collective intelligence should be brought into play 
(QGRJHQRXV�XUEDQ�UHJHQHUDWLRQ�LV�D�FRPSUHKHQVLYH�LVVXH�WKDW�ZLGHO\�LQYROYHV�DOO�OHYHOV�DQG�
LQWHUHVW�JURXSV�RI�WKH�VRFLHW\��7R�HIIHFWLYHO\�FDUU\�RXW�WKH�UHJHQHUDWLRQ��FROOHFWLYH�LQWHOOLJHQFH�
VKRXOG� EH� EURXJKW� LQWR� SOD\� DQG� FRPPXQLFDWLRQ� DQG� FRRSHUDWLRQ� DPRQJ� DOO� SDUWLHV� EH�
LPSURYHG��$Q� MXVW�DQG� IDLU�RSHUDWLQJ�PRGH�VKRXOG�EH�VHW�XS�� LQ�ZKLFK� WKH�JRYHUQPHQW�FDQ�
PDNH�RYHUDOO�FHQWUDO�SODQ�IRU�UHJHQHUDWLRQ��PRWLYDWH�DOO�SDUWLHV��DQG�JXDUDQWHH�WKH�LQWHUHVWV�RI�
DOO�SDUWLFLSDQWV��$Q�XUEDQ�UHJHQHUDWLRQ�SXEOLF�SDUWLFLSDWLRQ�V\VWHP�RSHQ�WR�WKH�SXEOLF�VKRXOG�
EH� HVWDEOLVKHG� VR� DV� WR� HPSKDVL]H� WKH� FRXUVH� LQ� ZKLFK� D� YDULHW\� RI� LQWHUHVW� JURXSV� DUH�
LQYROYHG��LQFOXGLQJ�UHVLGHQWV��SXEOLF�VHFWRUV��HQWHUSULVH�GHSDUWPHQWV��SURIHVVLRQDO�LQVWLWXWLRQV�
DQG� FOLHQW� JURXSV�� IXOO\� PRWLYDWH� DOO� SDUWLHV�� IRUP� FRQVHQVXV� DQG� SURPRWH� KHDOWK\�
GHYHORSPHQW� RI� XUEDQ� UHJHQHUDWLRQ�� ,Q� WKH� DFWXDO� RSHUDWLRQ�� HQGRJHQRXV� UHJHQHUDWLRQ� LV�
GLYLGHG� LQWR� WKUHH� VWDJHV�� ���� LQLWLDO� DQG� GLVFXVVLRQ� VWDJH�� ���� SURMHFW� DQG� SODQQLQJ�
HVWDEOLVKPHQW�VWDJH��DQG�����SURMHFW�LPSOHPHQWDWLRQ�DQG�IHHGEDFN�VWDJH��)LJ������$OO�SDUWLHV�
LQ� SDUWLFLSDWLRQ� SOD\� GLIIHUHQW� UROHV� LQ� GLIIHUHQW� IRUPV� LQ� DOO� VWDJHV� LQFOXGLQJ� FRQFHSWLRQ��
LQYHVWLJDWLRQ� 	� UHVHDUFK�� SODQQLQJ�� GHVLJQ�� DXGLW�� LPSOHPHQWDWLRQ�� VXSHUYLVLRQ� DQG�
PDQDJHPHQW�� VR� WKDW� WKH� UROHV� RI� FRPPXQLW\� RUJDQL]DWLRQ� DQG� FRPPXQLW\� SODQQHU� ZLOO� EH�
SOD\HG�LQ�WKH�ZKROH�SURFHGXUH��
�
�

 
 

Figure 1: Route of endogenous urban regeneration 

�
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�
4. Conclusion
�
(QGRJHQRXV�XUEDQ� UHJHQHUDWLRQ�RI�ROG� UHVLGHQWLDO�DUHD��DV�D�PRUH� LQWHOOLJHQW�DQG� LQFOXVLYH�
DSSURDFK�DLPHG�DW�VXVWDLQDEOH��KDUPRQLF�GHYHORSPHQW�RI�D�FRPPXQLW\��LV�GULYHQ�E\�LQWHUQDO�
GHPDQGV�� SDUWLFLSDWHG� E\� ORFDO� UHVLGHQWV� DQG� EDVHG� RQ� SXEOLF� SDUWLFLSDWLRQ�� FRPPXQLW\�
DXWRQRP\� DQG� PXOWL�SDUW\� FRRSHUDWLRQ�� DQG� FRPELQHV� �WRS�GRZQ�� DQG� �ERWWRP�XS��
PDQDJHPHQW�� 7KH� VWXG\� KDV� JUHDW� DFDGHPLF� YDOXH� DQG� SRVLWLYH� UHDOLVWLF� PHDQLQJ� IRU�
LPSURYLQJ�DQG�GHHSHQLQJ�WKH�UHJHQHUDWLRQ�RI�ROG�UHVLGHQWLDO�DUHDV�DW�WKH�SUHVHQW�VWDJH��7KH�
SDSHU
V�RSLQLRQV�DQG�YLHZV�DUH�SUHVHQWHG�LQ�WKH�DVSHFWV�EHORZ��
���� 7KH� DLP� RI� HQGRJHQRXV� XUEDQ� UHJHQHUDWLRQ� LV� WR� FRPELQH� WKH� UHJHQHUDWLRQ� RI� ROG�
UHVLGHQWLDO� DUHD� ZLWK� HQGRJHQRXV� GHYHORSPHQW�� WDNH� DGYDQWDJH� RI� FRPPXQLW\� SODQQLQJ
V�
RUJDQL]DWLRQDO� DSSURDFKHV� DQG� DFWLRQ� SDWWHUQ� DQG� H[SORUH� UHVRXUFHV� DQG� GHPDQGV� RI� WKH�
DUHD�WR�SURPRWH�FRPPXQLW\�LQWHJUDWLRQ��
���� (QGRJHQRXV� XUEDQ� UHJHQHUDWLRQ� FDQ� HIIHFWLYH� FXW� WKH� FRVWV� RI� UHJHQHUDWLRQ� DQG�
PDQDJHPHQW��FDQ�PRUH�HDVLO\�PRWLYDWH�WKH�UHVLGHQWV�IRU�SDUWLFLSDWLRQ��DQG�LV�DGYDQWDJHRXV�
IRU�WKH�DUHD
V�VXVWDLQDEOH�GHYHORSPHQW��
����,W�SURSRVHV�WKDW�D�OHDGLQJ�JURXS�IRU�ROG�UHVLGHQWLDO�DUHD�UHJHQHUDWLRQ�VKDOO�EH�HVWDEOLVKHG��
D� FRPPXQLW\� SODQQHU� V\VWHP� EH� HVWDEOLVKHG�� D� FRPPXQLW\� RUJDQL]DWLRQ� EH� VHW� XS�� DOO�
UHVLGHQWV�EH�PRWLYDWHG�DQG�PRELOL]HG��DQG�FRPPXQLFDWLRQ�DQG�FRRSHUDWLRQ�DPRQJ�DOO�SDUWLHV�
EH�LPSURYHG��
���� 2Q� XUEDQ� SODQQLQJ� LPSOHPHQWDWLRQ� OHYHO�� LW� SURSRVHV� GHWDLOHG� ZRUNDEOH� PHDVXUH� IRU�
HQGRJHQRXV� XUEDQ� UHJHQHUDWLRQ�� DQG� HVWDEOLVKHV� D� KROLVWLF� URXWH� LQ� ZKLFK� FROOHFWLYH�
LQWHOOLJHQFH�VKRXOG�EH�EURXJKW�LQWR�SOD\��
�
This work is supported by National Natural Science Foundation of China (No. 51778126). 
�
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Reframing citizen participation for a sustainable city transition ± the case of 
Bodø ByLab  

Moderator: BAER, Daniela (Norway)  
Speaker: BAHR-SIMONSEN, Marianne (Project manager Bodø ByLab)  
 

  

ABSTRACT:  

Reframing citizen participation for a sustainable city transition ± the case of Bodø ByLab  

The aim of the session is to present and discuss examples for citizen involvement in planning for 
cities and neighbourhoods with high environmental goals.  

The starting point for the session is Bodø. Bodø is in a unique position; having a large piece of land 
available to expand their city center with the "New Airport ± new City" project, a zero emission 
district wich will be developed over the next 80 years. The city ODE�
%\/DE¶�MXVW�RSHQHG�LQ�$SULO������
to connect the municipal planning closer with the citizens of Bodø.  

The ByLab is a digital platform and a physical meeting place at the library in Bodø, where new 
technologies as VR-glasses will be in use to test new methods for citizen participation as well as 
possibility for planners and municipality employees to gain more competence for citizen 
involvement in planning processes. To show plans of the future development of the area in 3D with 
the help of VR glasses enables citizens to get a better understanding for the plans. To connect 
physical plans to other development goals and measures like emission reduction, energy 
production in neighbourhoods or new forms of transportation could help to shape a better 
understanding for the vision of "New Airport ± new City" project. Especially development goals like 
emission reduction and energy saving are often difficult to address in participation processes. 
Based on a better understand, citizen will be enabled to participate in the future planning within the 
ByLab. Technology is providing new opportunities for how citizen participation can happen, yet we 
need help to think 80 years ahead on how to think.  

In this session we will use design thinking approaches to explore how ByLab and citizen 
participation can be reframed to become a transitional factor for the city, citizens and other involved 
stakeholder like industry and academia.  

After giving a short presentation about Bodø ByLab, we would like to invite others to present their 
attempts to involve citizen in planning for city developments with high environmental goals.  

:KDW�DUH�WKH�JRRG�H[DPSOHV�IRU«� 

Visions: How to develop and communicate the visions?Demand: What kind of participation methods 
are neededWhich are the greatest challenges - glorious failuresConcrete measuresUse of new 
technologiesNew meeting places for citizens involvementSensitization for intangible goals like 
emission reduction  

5 cases should be presented as short pitches (5 minutes), leaving room for further discussion.  

 �
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The hybrid urban renewal model - Entrepreneurship, income, employment, 
innovation everywhere  

Davidovici, Marton, TEL-AVIV, Israel �
 �
 �

ABSTRACT:  

The urban economy rested upon the basic assumption that sees the residents as an economic 
³EXUGHQ´��ZKLFK�QHHGV�WR�EH�FRYHUHG�WKURXJK�SURILW-making economic activity in the city.  

This value concept is a basic, since the city as a whole is meant for its residents and should regard 
the citizen and the local community as its central and leading asset. Mayors and decision makers 
lead planning policy to minimize population and maximize employment and business zones; A city 
that will 'cover' the cost of a citizen. While 'The I generation` and the currant needs are the opposite: 
urban inspiration, opportunities, sense of belonging and involvement, pushing innovation.  

From here it is easy to see that the development of employment parks is not a direct result of market 
forces, demands, entrepreneurial needs or investments ± but rather a tool for municipal 
PDQDJHPHQW�DQG�SULPDULO\�IRU�WKH�EHQHILW�RI�WKH�FLW\¶V�FRIIHUV�� 

It is not possible to continue to grow in an economic-business fashion, with an approach that 
continues to add employments zones / parks ± who's their existence becomes irrelevant.  

. Today, technology and lifestyle needs entrepreneurship and work possibilities from any place and 
under any land use ± from parks and streets, benches and homes, and up to designated 
employment parks. All these are relevant to entrepreneurship; beyond this, municipal management 
is needed to cross the conceptual revolution and to recognize that even schools, colleges, 
community centers or playing fields can be levers for entrepreneurship, innovation, temporary uses 
and developmental spaces ± under management with a new and different outlook.  

D.M.R. Planning and Development Ltd. served as the leader of the strategic planning team for the 
renewal of the city of Bat Yam ± a city with a population of about 130k residents, bordering Tel Aviv 
on the southern edge, and a direct continuation of it along the sea coast, and of its transportation 
infrastructure. The strategic program is based on an vanguard holistic renewal program; using 
current tools, to turn the entire municipal space into an urban, entrepreneurial, profit-making space, 
and thus create a unique economic lever for the entire metropolitan area ± including Tel Aviv.  

Currently, D.M.R. Ltd., in cooperation with the Bat Yam municipality, to implement the principals 
and create a holistic renewal planning model ± social, economical, environmental and municipal 
managing. A model which can open new urban management, technology and values.  

We will be more then proud to present the process and the principals ± as an aspiring case study.  
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Better Planning Systems for Cooler Countries and Cities 

)UDQN�'¶+21'7��81�3ODQQLQJ�([SHUW��'LUHFWRU�7HUULWRULDO�&DSLWDO�,QVWLWXWH��*UHHFH�
�

,Q�WKLV�SDSHU��WKH�DXWKRU�SUHVHQWV�DQ�LQGLFDWLYH�4XHVWLRQQDLUH�WR�6HOI�$VVHVV�WKH�FXUUHQW�
SODQQLQJ�DSSURDFK�RU�SODQQLQJ�V\VWHP�LQ�HDFK�FRXQWU\�RU�FLW\�DURXQG�WKH�ZDUPLQJ�JOREH��7KH�
4XHVWLRQQDLUH�LV�URRWHG�LQ�WKH�,QWHUQDWLRQDO�*XLGHOLQHV�RQ�8UEDQ�DQG�7HUULWRULDO�3ODQQLQJ��
ZKLFK�ZDV�DFNQRZOHGJHG�DV�D�WRRO�WR�LPSOHPHQW�WKH�1HZ�8UEDQ�$JHQGD�DQG�6'*����7KH�
DLP�LV�WR�UHIRUP�SODQQLQJ�V\VWHPV�WR�HIIHFWLYHO\�HQDEOH�PRUH�FRPSDFW�DQG�LQFOXVLYH��EHWWHU�
LQWHJUDWHG�DQG�FRQQHFWHG��DQG�PRUH�FOLPDWH�UHVLOLHQW�FLWLHV�DQG�RWKHU�WHUULWRULHV��&XUUHQWO\��
PRVW�SODQQLQJ�V\VWHPV�WHQG�WR�UHVXOW�LQ�MXVW�WKH�RSSRVLWH��PDNLQJ�LW�D�GDXQWLQJ�WDVN�WR�
DFKLHYH�RQ�WKH�NH\�TXDOLILHUV�RI�VXVWDLQDEOH�SODQQLQJ��7KH�SDSHU�LV�EDVHG�RQ�WKH�DXWKRU¶V�
FRQWULEXWLRQ�WR�81�+DELWDW¶V�+DQGERRN�WR�DSSO\�WKH�,QWHUQDWLRQDO�*XLGHOLQHV�RQ�8UEDQ�DQG�
7HUULWRULDO�3ODQQLQJ��81�+$%,7$7���������

What are planning systems? 

$�µV\VWHP¶�FDQ�EH�GHILQHG�DV�����$�VHW�RI�WKLQJV�ZRUNLQJ�WRJHWKHU�DV�SDUWV�RI�D�PHFKDQLVP�RU�
DQ�LQWHUFRQQHFWLQJ�QHWZRUN��D�FRPSOH[�ZKROH�±�H�J��µWKH�VWDWH�UDLOZD\�V\VWHP¶��ZLWK�
V\QRQ\PV�VXFK�DV�VWUXFWXUH��RUJDQLVDWLRQ��RUGHU��DUUDQJHPHQW��FRPSOH[��DSSDUDWXV�DQG�
QHWZRUN������$�VHW�RI�SULQFLSOHV�RU�SURFHGXUHV�DFFRUGLQJ�WR�ZKLFK�VRPHWKLQJ�LV�GRQH��DQ�
RUJDQLVHG�VFKHPH�RU�PHWKRG�H�J��µD�PXOWLSDUW\�V\VWHP�RI�JRYHUQPHQW¶��ZLWK�V\QRQ\PV�VXFK�
DV��PHWKRG��PHWKRGRORJ\��WHFKQLTXH��SURFHVV��SURFHGXUH��DSSURDFK��SUDFWLFH��OLQH�RI�DFWLRQ��
PHDQV��ZD\��PDQQHU��PRGH��IUDPHZRUN�RU�modus operandi��

%RWK�HOHPHQWV�DUH�XVHIXO�WR�GHILQH�XUEDQ�DQG�WHUULWRULDO�RU�VSDWLDO�SODQQLQJ�V\VWHPV�LQ�
JHQHUDO�WHUPV������$�VHW�RI�VSDWLDO�FRPSRQHQWV�ZRUNLQJ�WRJHWKHU�DV�SDUWV�RI�D�PHFKDQLVP�RU�
D�FRPSOH[�ZKROH��ZLWK�FRPSRQHQWV�VXFK�DV�VSDWLDO�VWUXFWXUH��VSDWLDO�RUJDQLVDWLRQ��VSDWLDO�
RUGHU��VSDWLDO�DUUDQJHPHQW��VSDWLDO�FRPSOH[��VSDWLDO�DSSDUDWXV�DQG�VSDWLDO�QHWZRUN������$�VHW�
RI�VSDWLDO�SULQFLSOHV�RU�SURFHGXUHV�DFFRUGLQJ�WR�ZKLFK�VSDWLDO�SODQQLQJ�LV�GRQH��DQ�RUJDQLVHG�
VFKHPH�RU�PHWKRG�ZLWK�FRPSRQHQWV�VXFK�DV��SODQQLQJ�PHWKRGRORJ\��SODQQLQJ�WHFKQLTXH��
SODQQLQJ�SURFHVV�DQG�SURFHGXUH��SODQQLQJ�DSSURDFK��SODQQLQJ�SUDFWLFH��SODQQLQJ�PHDQV��
SODQQLQJ�PDQQHU��SODQQLQJ�PRGH�DQG�SODQQLQJ�IUDPHZRUN��

$V�D�PDWWHU�RI�IDFW��WKH�VHFRQG�SDUW�LV�QHHGHG�WR�DFKLHYH�WKH�ILUVW�SDUW��WR�DFKLHYH�D�
FRPSOHPHQWDU\�QDWLRQDO�V\VWHP�RI�FLWLHV��WDLORU�PDGH�SODQQLQJ�SURFHVVHV�DQG�SURFHGXUHV�
ZLOO�EH�PDQGDWRU\����
$OWKRXJK�µSODQQLQJ�V\VWHP¶�LV�XVXDOO\�DVVRFLDWHG�ZLWK�WKH�SXEOLF�DQG�JRYHUQPHQWDO�VHFWRU�LQ�
D�JLYHQ�QDWLRQDO�FRQWH[W��WKH�DERYH�GHILQLWLRQ�GRHV�QRW�UXOH�RXW�WKH�ZD\�WKH�SULYDWH�VHFWRU�
DQG�SHRSOH�LQ�JHQHUDO�VKDSH�DQG�PDNH�XVH�RI�WKH�SODQQLQJ�UHJXODWLRQV��QRU�WKDW�SODQQLQJ�
V\VWHPV�DUH�FRQILQHG�WR�PRUH�WKDQ�RQO\�QDWLRQDO�JRYHUQPHQWV�DQG�JRYHUQDQFH�±�OHDYLQJ�
URRP�IRU�VXEQDWLRQDO�DQG�FLW\�VSHFLILF�SODQQLQJ�V\VWHPV�RU�VXE�V\VWHPV��2YHUDOO��SODQQLQJ�
V\VWHPV�FDQ�EH�YLHZHG�DV�WKH�PHWKRGV�DQG�DSSURDFKHV�XVHG�E\�WKH�SXEOLF�DQG�SULYDWH�
VHFWRU�WR�LQIOXHQFH�WKH�GLVWULEXWLRQ�RI�SHRSOH�DQG�DFWLYLWLHV�LQ�VSDFHV�RI�YDULRXV�VFDOHV�LQ�
D�JLYHQ�FRXQWU\�RU�WHUULWRU\���
$�UHFHQWO\�FRQFOXGHG�DXWKRULWDWLYH�(6321�VWXG\�GHILQHV�µVSDWLDO�SODQQLQJ�V\VWHPV¶�DV�³WKH�
HQVHPEOH�RI�LQVWLWXWLRQV�WKDW�DUH�XVHG�WR�PHGLDWH�FRPSHWLWLRQ�RYHU�WKH�XVH�RI�ODQG�DQG�
SURSHUW\��WR�DOORFDWH�ULJKWV�RI�GHYHORSPHQW��WR�UHJXODWH�FKDQJH�DQG�WR�SURPRWH�SUHIHUUHG�
VSDWLDO�DQG�XUEDQ�IRUP´��(6321�&203$66���������7KLV�LV�OLQNHG�ZLWK�WKH�QRWLRQ�RI�
µ7HUULWRULDO�JRYHUQDQFH¶�ZKLFK�FRPSULVHV�WKH�LQVWLWXWLRQV�WKDW�DVVLVW�LQ�DFWLYH�FRRSHUDWLRQ�
DFURVV�JRYHUQPHQW��PDUNHW�DQG�FLYLO�VRFLHW\�DFWRUV�WR�FRRUGLQDWH�GHFLVLRQ�PDNLQJ�DQG�
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DFWLRQV�WKDW�KDYH�DQ�LPSDFW�RQ�WKH�TXDOLW\�RI�SODFHV�DQG�WKHLU�GHYHORSPHQW���)RUPDO�SODQQLQJ�
V\VWHPV�WKXV�FRQVLVW�RI�EXQGOHV�RI�SXEOLF�DQG�SULYDWH�GHYHORSPHQW�DQG�EXLOGLQJ�ULJKWV��
DJHQF\�DXWKRULW\��FRRUGLQDWLRQ�PHFKDQLVPV�DQG�SURFHGXUDO�SURWRFROV�WKDW�DUH�GHILQHG�E\�
IRUPDO�SROLWLFDO�DQG�OHJDO�DXWKRULWLHV��7KLV��KRZHYHU��LV�QRW�WR�VXJJHVW�WKDW�LQIRUPDO�SODQQLQJ�
V\VWHPV�GR�QRW�H[LVW���
1XPHURXV�SODQQLQJ�V\VWHPV�H[LVW�DURXQG�WKH�ZRUOG��:KLOH�WKH�DFWLYLW\�RI�VSDWLDO�SODQQLQJ�LV�
UHFRJQLVHG�DQG�SUDFWLVHG�LQ�PRVW�SDUWV�RI�WKH�ZRUOG��WKH�FRQWH[WV�ZLWKLQ�ZKLFK�LW�RSHUDWHV�
YDU\�JUHDWO\��'LIIHUHQW�XUEDQ�DQG�WHUULWRULDO�LVVXHV��GLIIHUHQW�SROLWLFDO��HFRQRPLF�DQG�
LQVWLWXWLRQDO�V\VWHPV��DQG�GLIIHUHQW�FXOWXUHV�DQG�YDOXH�V\VWHPV�DOO�VKDSH�WKH�SODQQLQJ�V\VWHP�
LQ�GLIIHUHQW�ZD\V��7KHUHIRUH��GHVLJQLQJ�D�SODQQLQJ�V\VWHP�FDQQRW�EH�UHDGLO\�DSSURDFKHG�ZLWK�
DQ�LGHDO�WHPSODWH��7KLV�LV�ZHOO�LOOXVWUDWHG�E\�WKH�JURXQG�EUHDNLQJ�,QWHUQDWLRQDO�0DQXDO�RI�
3ODQQLQJ�3UDFWLFH��,62&$53���������,Q�WKLV�PDQXDO��SODQQLQJ�V\VWHPV�DUH�DVVHVVHG�E\�
SODQQLQJ�SUDFWLWLRQHUV�RQ�VHYHQ�FRPSRQHQWV������:KHUH�OLHV�WKH�DGPLQLVWUDWLYH�FRPSHWHQFH�
IRU�SODQQLQJ"�����:KDW�LV�WKH�PDLQ�SODQQLQJ�OHJLVODWLRQ"�����:KDW�DUH�WKH�NH\�SODQQLQJ�DQG�
LPSOHPHQWDWLRQ�LQVWUXPHQWV"�����:KR�LV�GRLQJ�GHYHORSPHQW�FRQWURO"�����+RZ�LV�SODQQLQJ�
UHODWHG�WR�VXVWDLQDELOLW\�SROLFLHV"�����:KDW�NLQG�RI�JRYHUQDQFH�V\VWHP�LV�DSSOLHG�LQ�SODQQLQJ"�
����+RZ�GRHV�WKH�SODQQLQJ�V\VWHP�ZRUN�LQ�SUDFWLFH"�
7KLV�ZRUN�EXLOGV�RQ�HDUOLHU�ILQGLQJV�VWHPPLQJ�IURP�WKH������*OREDO�5HSRUW�RQ�+XPDQ�
6HWWOHPHQWV��µ3ODQQLQJ�IRU�6XVWDLQDEOH�&LWLHV¶��81�+$%,7$7���������:KLOH�ZH�ZLOO�
IXUWKHU�HODERUDWH�RQ�WKH�RXWFRPHV�RI�WKHVH�WKUHH�DXWKRULWDWLYH�SXEOLFDWLRQV�LQ�WKH�QH[W�
VHFWLRQ��WKH�DSSURDFK�WDNHQ�KHUH�LV�WR�VXJJHVW�DQ�HQWLUHO\�QHZ�OLVW�RI�QRUPDWLYH�
SULQFLSOHV�DJDLQVW�ZKLFK�DOO�SODQQLQJ�V\VWHPV�FDQ�EH�DVVHVVHG��UHYLHZHG��LPSURYHG��
DGMXVWHG�RU�UHIRUPHG��3ODQQLQJ�V\VWHPV�LQ�GLIIHUHQW�SDUWV�RI�WKH�ZRUOG�PD\�PHHW�WKHVH�
SULQFLSOHV�LQ�GLIIHUHQW�ZD\V��XVLQJ�GLIIHUHQW�LQVWLWXWLRQDO�VWUXFWXUHV�DQG�SURFHVVHV ���
3K\VLFDO�DQG�FXOWXUDO�GLIIHUHQFHV�DQG�FRQWH[WV�PDWWHU�D�ORW�±�UHQGHULQJ�D�RQH�VL]H�ILWV�DOO�
JOREDO�SODQQLQJ�V\VWHP�VHQVHOHVV��<HW��DV�,�ZLOO�DUJXH��WKH�,QWHUQDWLRQDO�*XLGHOLQHV�RQ�8UEDQ�
3ODQQLQJ��,*�873��±�XQGHUSLQQHG�E\�WKH�6XVWDLQDEOH�'HYHORSPHQW�*RDOV��6'*V��DQG�1HZ�
8UEDQ�$JHQGD��18$���SURYLGH�D�FRKHUHQW�VHW�RI�SULQFLSOHV�WR�UHDGMXVW�WKH�ORFDOO\�DSSOLHG�
V\VWHPV�WR�WKHVH�XQLYHUVDO�SULQFLSOHV��7KHUHIRUH��D�XQLYHUVDO�DSSURDFK�RI�ZKDW�D�SODQQLQJ�
V\VWHP�VKRXOG�FRQWDLQ�WR�EHWWHU�HQDEOH�VXVWDLQDEOH�XUEDQ�DQG�WHUULWRULDO�GHYHORSPHQW�LV�
ZRUWK�IXUWKHU�H[SORUDWLRQ��)UDPLQJ�WKLV�QHZ�SODQQLQJ�V\VWHP�DSSURDFK�ZLWKLQ�WKH�µ¶7KHRU\�RI�
&KDQJH¶�PRGHO�FRXOG�EH�GHSLFWHG�DV�VXJJHVWHG�EHORZ�LQ�)LJXUH����
,Q�WKLV�YLHZ��SODQQLQJ�V\VWHPV�DUH�SDUW�RI�WKH�UHVRXUFHV�QHHGHG�WR�DFKLHYH�WKH�GHVLUHG�
VXVWDLQDEOH�XUEDQ�DQG�WHUULWRULDO�GHYHORSPHQW�JRDOV��7KH\�KLJKO\�GHSHQG�RQ�QDWLRQDO�
QRUPDWLYH��OHJDO�DQG�ILQDQFLDO�IUDPHZRUNV�DQG�GHYHORSPHQW�SROLFHV��EXW�E\�LQFOXGLQJ�DOO�
SODQQLQJ�DFWRUV��SODQQLQJ�V\VWHPV�ZLOO�EHFRPH�PRUH�ERWWRP�XS�DQG�SHRSOH�RULHQWHG��
FRQVLGHULQJ�DOO�WKH�SODQQLQJ�VFDOHV��LQFOXGLQJ�WKH�WUDQVQDWLRQDO�DQG�WUDQV�ERXQGDU\�OHYHO��$�
SODQQLQJ�V\VWHP�VKRXOG�LQFOXGH�WKH�WKUHH�SURQJHG�DSSURDFK�WR�SODQQLQJ��SODQV��OHJLVODWLRQ�
DQG�ILQDQFH���FRPELQHG�ZLWK�WKH�LQVWLWXWLRQDO�DQG�KXPDQ�UHVRXUFHV�DQG�VNLOOV�QHHGHG�WR�
RSHUDWLRQDOLVH�WKH�V\VWHP�WKURXJK�WKH�DSSOLFDWLRQ�RI�DSSURSULDWH�SURFHVVHV�DQG�SKDVHV�RI�
WKH�SODQQLQJ�F\FOH��WR�SURGXFH�RXWSXWV��RXWFRPHV�DQG�GHVLUHG�LPSDFWV�DV�UHVXOWV���
$FNQRZOHGJLQJ�WKH�ULVN�WKDW��UH�GHVLJQLQJ�VXFK�D�multiplex planning system�DSSURDFK�FRXOG�
KDYH�D�GLVFRXUDJLQJ�RU�HYHQ�LQWLPLGDWLQJ�LPSDFW�RQ�DFWRUV�RI�FKDQJH��DQ\�HQWU\�SRLQWV�RI�
GLVFXVVLRQ��PLQRU�RU�PDMRU��ODUJH�RU�VPDOO�VFDOH�LV�PHDQLQJIXO�LI�WKH�HQYLURQPHQW�LV�
FRQGXFWLYH�WR�DGGUHVV�DQG�UHGUHVV�WKH�LVVXH�LQ�DQ�LQWHJUDWHG�ZD\��E\�PDNLQJ�VPDUW�OLQNV�ZLWK�
RWKHU�FRPSRQHQWV�RI�WKH�SODQQLQJ�V\VWHP�LQ�D�JLYHQ�WHUULWRU\��
�

                                                           
1 See unpublished Input paper for the ESPON COMPASS workshop on Comparative Analysis of Territorial 
Governance and Spatial Planning Systems in Europe, Brussels, 20 March 2018 
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�
Figure 1 ± New planning V\VWHP�DSSURDFK�DV�SDUW�RI�µWKHRU\�RI�FKDQJH¶  

�
7KLV�QHZ�SODQQLQJ�DSSURDFK�LQWHJUDWHV�DOO�NH\�HOHPHQWV�RI�18$�,*�873�DQG�ZLOO�SURYLGH�D�
UHIHUHQFH�PRGHO�WR�UHYLHZ�DQG�UHGHVLJQ�SODQQLQJ�V\VWHP�DQ\ZKHUH�LQ�WKH�ZRUOG���
What is the problem with planning systems? 

7KH�FRPELQHG�FRQFOXVLRQ�RI�WKH�WKUHH�DXWKRULWDWLYH�VWXGLHV�UHIHUUHG�WR�LQ�SUHYLRXV�VHFWLRQ�LV�
FOHDUO\�WKDW�PRVW�LI�QRW�DOO�SODQQLQJ�V\VWHPV�DUH�D��RXWGDWHG��E��QRW��VXIILFLHQWO\��DGGUHVVLQJ�
HPHUJLQJ�WHUULWRULDO�LVVXHV�VXFK�DV�FOLPDWH�FKDQJH�DQG�VRFLDO�LQHTXDOLW\��F��DUH�QR�ORQJHU�
V\QFHG�ZLWK�GHFHQWUDOLVDWLRQ�DQG�QHZ�JRYHUQDQFH�DUUDQJHPHQWV�DQG�±�ODVW�EXW�QRW�OHDVW�±�
GLVSOD\�D�JURZLQJ�PLVPDWFK�EHWZHHQ�WKHRU\��ODZ��DQG�SUD[LV���

7KH�HDUOLHU�FLWHG�,QWHUQDWLRQDO�0DQXDO�RI�3ODQQLQJ�3UDFWLFH��,033��GUDZV�VRPH�FULWLFDO�
FRQFOXVLRQV�RQ�WKH�VWDWH�RI�SODQQLQJ�V\VWHPV�LQ�WKH�����FRXQWULHV�LQFOXGHG�LQ�WKH������
FRPSHQGLXP���DV�H[SHULHQFHG�E\�LWV�PHPEHU�SODQQLQJ�SUDFWLWLRQHUV��
�

x� $OO�FRXQWULHV�KDYH�D�SK\VLFDO�SODQQLQJ�V\VWHP��RQO\�IHZ�VLQFH�UHFHQW�WLPHV��7KH�PDLQ�
DLP�RI�SODQQLQJ�LV�WR�UHJXODWH�ODQG�XVH��WKH�PRVW�ZLGHVSUHDG�EHLQJ�IRU�WKH�FRPPRQ�
JRRG��WR�VDIHJXDUG�SURSHUW\�ULJKWV��WR�FUHDWH�KDUPRQLRXV�FRPPXQLWLHV��DQG�WR�SURWHFW�
WKH�HQYLURQPHQW��<HW��PDUNHW�PHFKDQLVPV�DUH�DW�ZRUN�LQ�DOO�,033�FRXQWULHV��6RPH�
DUH�WUHDWLQJ�ODQG�DQG�UHDO�HVWDWH�DV�SXUH�FRPPRGLW\��HYHQ�ZKHUH�DOO�ODQG�UHPDLQV�
VWDWH�RZQHG���

x� 3ODQQLQJ�IRFXVHV�SUHGRPLQDQWO\�RQ�FLWLHV�ZKLOH�PRVWO\�LJQRULQJ�UXUDO�VHWWOHPHQWV��
HFR�V\VWHPV�DQG�FOLPDWH��$WWHPSWV�DW�PRUH�EDODQFHG�µUHJLRQDOLVDWLRQ¶�IORXQGHUHG�DW�
WKH�ZHDNQHVV�RI�LQWHUPHGLDU\�OHYHOV�EHWZHHQ�WKH�VWDWH�DQG�WKH�ORFDO�OHYHO��5HJLRQDO�
SODQQLQJ�LV�ZHDN�RU�QRQ�H[LVWHQW��HYHQ�LQ�PRUH�RU�OHVV�DXWRQRPRXV�HQWLWLHV�RI�IHGHUDO�
FRXQWULHV��,QQRYDWLYH�YROXQWDU\�UHJLRQDO�DJUHHPHQWV�WR�WDFNOH�SRODULVDWLRQ��H[FHVV�
JHQWULILFDWLRQ��DV�ZHOO�DV�VKULQNLQJ�FLWLHV�ODFN�LQVWLWXWLRQDO�DQFKRUDJH�LQ�H[LVWLQJ�SRZHU�
EDVHV�WR�VXVWDLQ�WKHLU�PRPHQWXP�LQ�WKH�ORQJHU�WHUP���

x� 7KHUH�UHPDLQV�D�JDS�EHWZHHQ�RIWHQ�FRPSOH[�DQG�EXUHDXFUDWLF�SODQQLQJ�V\VWHPV�DQG�
WKHLU�HIIHFWLYHQHVV�LQ�WKH�UHDO�ZRUOG��,QIRUPDO�VHWWOHPHQWV�DUH�ULIH�QRW�RQO\�LQ�WKH�
GHYHORSLQJ�ZRUOG�ZKHUH�WKH\�FRQVWLWXWH�XS�WR�����RI�WKH�EXLOW�IDEULF��XVXDOO\�LQ�WKH�
SRRUHVW�FRXQWULHV��2IWHQ�,033�FRQWULEXWRUV�VWDWH�WKDW�SODQQLQJ�V\VWHPV�DUH�QRW�
ZRUNLQJ�LQ�SUDFWLFH�DQG�WKDW�SODQQLQJ�VHHPV�WR�EH�LQ�FULVLV�LQ�PDQ\�SODFHV���
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x� 3RSXODU�GHPDQG�IRU�GHFHQWUDOLVDWLRQ�DQG�PRUH�ORFDO�DXWRQRP\�LV�D�SULPH�FRQWULEXWRU�
WR�FKDQJLQJ�JRYHUQDQFH��'HFHQWUDOLVDWLRQ�UHPDLQV�DQ�LOOXVLRQ�DV�ORQJ�DV�WKH�FHQWUH�
UHWDLQV�ILVFDO�SRZHUV�DQG�SODQQLQJ�LV�VXEMHFWHG�WR�WKH�ultra vires�SULQFLSOH��)RU�PDQ\�
FRXQWULHV��JRYHUQDQFH�PHDQV�JUHDWHU�LQYROYHPHQW�RI�WKH�SULYDWH�VHFWRU��QRW�RQO\�LQ�
WKH�GHYHORSPHQW�SURFHVV�EXW�LQ�WKH�SODQ�PDNLQJ�LWVHOI��

x� :KLOH�SXEOLF�SDUWLFLSDWLRQ�KDV�EHHQ�LQFRUSRUDWHG�LQWR�PRVW�SODQQLQJ�V\VWHPV�LW�LV�
LQHIIHFWLYH�LQ�SUDFWLFH��DQG�RIWHQ�SUDFWLFHG�RQO\�DW�WKH�HQG�RI�D�SODQ�PDNLQJ�SURFHVV��
'HVSLWH�ULVLQJ�SUHRFFXSDWLRQ�ZLWK�WKH�HQYLURQPHQW��GXH�WR�WKH�GHEDWH�RQ�FOLPDWH�
FKDQJH�DQG�WKH�LQFRUSRUDWLRQ�RI�µVXVWDLQDELOLW\¶�LQ�WKH�SODQQLQJ�V\VWHP��LWV�PHDQLQJ�
DQG�RSHUDWLRQDO�FRPSHWHQFH�KDYH�WR�EH�PXFK�PRUH�FOHDUO\�GHILQHG�WR�EH�RI�XVH�WR�
SODQQLQJ��

x� &RQFUHWH�UHDVRQV�JLYHQ�IRU�WKH�GLIILFXOWLHV�ZLWK�LPSOHPHQWDWLRQ�DUH�WKH�ODFN�RI�
SODQQLQJ�VNLOOV�DQG�HGXFDWLRQ��ODFN�RI�SURIHVVLRQDO�SODQQHUV�DV�ZHOO�ODFN�RI�UHVRXUFHV�
DWWULEXWHG�WR�SODQQLQJ��7KH�JUHDWHVW�REVWDFOHV�RI�SODQQLQJ�ZKHQ�VHHQ�DV�D�WRRO�RI�
VSDWLDO�DQG�VRFLDO�MXVWLFH�DUH�PDUNHW�GULYHQ�GHYHORSPHQW�SURFHVVHV�RQ�WKH�RQH�KDQG�
DQG�SHUVLVWHQW�DGYHUVH�H[LVWHQWLDO�FRQGLWLRQV��SRYHUW\�DERYH�DOO��RQ�WKH�RWKHU�KDQG��

�
(QULFKHG�E\�SHUVRQDO�SODQQLQJ�V\VWHP�H[SHULHQFHV�LQ�D�YDULHW\�RI�FRXQWULHV�DQG�FRQWLQHQWV�
�(XURSH��%DONDQ��0LGGOH�(DVW��$VLD�DQG�&DULEEHDQ���,�FDQ�GUDZ�DW�OHDVW�ILYH�FRPSHOOLQJ�
UHDVRQV�ZK\�FRXQWULHV��FLWLHV�DQG�WKHLU�FLWL]HQV�VKRXOG�MRLQWO\�UHYLHZ�WKH�ZD\�XUEDQ�DQG�
WHUULWRULDO�SODQQLQJ�DQG�GHYHORSPHQW�LV�RUJDQLVHG��PDQDJHG�DQG�SUDFWLFHG�WR�LPSOHPHQW�WKH�
18$�DQG�DWWDLQLQJ�WR�WKH�6'*V��

x� 7KH�OHJDO�EDVLV�RI�QDWLRQDO�RU�GHYROYHG�SODQQLQJ�V\VWHPV�DUH�RIWHQ�GHVLJQHG�DQG�
GHYHORSHG�LQ�WKH���WK�FHQWXU\�DQG�QR�ORQJHU�ILW�IRU�SXUSRVH�LQ�WKH�IDVW�XUEDQLVLQJ�DQG�
HQYLURQPHQWDOO\�GHWHULRUDWLQJ���VW�FHQWXU\��

x� 7KH�SODQQLQJ�V\VWHP�PLJKW�EH�URRWHG�LQ�FRORQLDO�WLPHV�DQG�QRW�GHVLJQHG�RU�
GHYHORSHG�DFFRUGLQJ�WR�WKH�ORFDO�FRQWH[W�DQG�VSHFLILF�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�RI�
FRPPXQLWLHV�DQG�WHUULWRULHV��

x� 7KH�SODQQLQJ�V\VWHP�PLJKW�EH�GHVLJQHG�DQG�GHYHORSHG�XQGHU�D�GLIIHUHQW�VRFLR�
LGHRORJLFDO�IUDPHZRUN�WKDW�QR�ORQJHU��VKRXOG��H[LVW��

x� 7KH�SODQQLQJ�V\VWHP�LV�RQO\�DGGUHVVLQJ�WKH�IRUPDO�SODQQLQJ�ZKLOH�PXFK�LI�QRW�PRVW�RI�
WKH�UHFHQW�DQG�RQJRLQJ�XUEDQLVDWLRQ�DQG�WHUULWRULDO�LQQRYDWLRQ�RFFXUV�RXWVLGH�WKH�
IRUPDO�SODQQLQJ�V\VWHP��

x� 7KH�SODQQLQJ�V\VWHP�LQ�SODFH�PLJKW�VLPSO\�QRW�EH�XS�WR�WDVN�WR�GHOLYHU�RQ�WKH�6'*V�
�*RDO����LQ�SDUWLFXODU��DQG�WKH�18$�±�WKLQN�RI�FOLPDWH�FKDQJH�DV�RQH�RI�WKH�PRVW�
SUHVVLQJ�PDWWHUV��

�
7KH�ERWWRP�OLQH�LV�WKDW�DQ\�FRXQWU\��FLW\�RU�FRPPXQLW\�WDNLQJ�WKH�HIIRUW�RI�KDYLQJ�D�VHULRXV�
ORRN�DW�WKH�FRQGLWLRQV�IRU�VXVWDLQDEOH�XUEDQ�DQG�WHUULWRULDO�SODQQLQJ�DQG�GHYHORSPHQW��DV�ODLG�
GRZQ�LQ�WKH�18$�,*�873��ZLOO�PRVW�OLNHO\�FRPH�WR�WKH�FRQFOXVLRQ�±�WKURXJK�DQ�RSHQ�DQG�
PXOWL�VWDNHKROGHU�UHIOHFWLYH�SURFHVV�±�WKDW�WKH�SODQQLQJ�DSSURDFK�DQG�V\VWHP���ZLWK�LWV�
GLVWLQFW�VHW�RI�SODQQLQJ�LQVWUXPHQWV��OHJDO�UXOHV�DQG�UHJXODWLRQ��KXPDQ��ILQDQFLDO�DQG�
WHFKQLFDO�UHVRXUFHV��DQG�LWV�GLVWLQFW�SODQQLQJ�SUDFWLFHV�±�ZLOO�UHTXLUH�VRPH�VRUW�RI�DGMXVWPHQW��
LI�QRW�D�PRUH�IXQGDPHQWDO�UHIRUP�LQ�FDVH�WKH�LQLWLDO�REMHFWLYHV�DQG�JURXQG�UXOHV�RI�SODQQLQJ�
GR�QRW�ORQJHU�DOLJQ�ZLWK�WKH�UHIRUPXODWHG�REMHFWLYHV�DQG�JRDOV�WR�PHHW�WKH�FKDOOHQJHV�RI�
WRGD\�DQG�WRPRUURZ��:KHUH�WKHUH�LV�QR�FRKHUHQW�RU�YHU\�OLPLWHG�SODQQLQJ�V\VWHP�LQ�SODFH��
FRXQWULHV�DQG�FLWLHV�FDQ�OHDSIURJ�WRZDUGV�EHWWHU�GHVLJQHG�V\VWHPV�E\�HDUQLQJ�IURP�WKH�KDUG�
OHVVRQV�OHDUQW�E\�ROGHU�SODQQLQJ�V\VWHPV�±�VHH�DOVR�WKH�(6321�&203$66�VWXG\���
What are the international benchmarks for cooler planning systems? 

7KH�,QWHUQDWLRQDO�*XLGHOLQHV�RQ�8UEDQ�DQG�7HUULWRULDO�3ODQQLQJ��,*�873��VHUYH�ERWK�DV�D�
VRXUFH�RI�LQVSLUDWLRQ�DQG�D�FRPSDVV�IRU�GHFLVLRQ�PDNHUV�DQG�XUEDQ�SURIHVVLRQDOV�ZKHQ�

1502



0�6F��)UDQN�'¶KRQGW��%HWWHU�3ODQQLQJ�6\VWHPV��µ��WK�,62&$53�&RQJUHVV�����¶��
 

 
 

UHYLHZLQJ�XUEDQ�DQG�WHUULWRULDO�SODQQLQJ�V\VWHPV��7KH�*XLGHOLQHV�SURYLGH�QDWLRQDO�
JRYHUQPHQWV��ORFDO�DXWKRULWLHV��FLYLO�VRFLHW\�RUJDQLVDWLRQV�DQG�SODQQLQJ�SURIHVVLRQDOV�ZLWK�D�
JOREDO�UHIHUHQFH�IUDPHZRUN�WKDW�SURPRWHV�PRUH�FRPSDFW��VRFLDOO\�LQFOXVLYH��EHWWHU�LQWHJUDWHG�
DQG�FRQQHFWHG�FLWLHV�DQG�WHUULWRULHV�WKDW�IRVWHU�VXVWDLQDEOH�XUEDQ�GHYHORSPHQW�DQG�DUH�
UHVLOLHQW�WR�FOLPDWH�FKDQJH��%HFDXVH�QRUPDWLYH�IUDPHZRUNV�VXFK�DV�WKH�6XVWDLQDEOH�
'HYHORSPHQW�*RDOV��6'*V���WKH�1HZ�8UEDQ�$JHQGD��18$��DV�ZHOO�WKH�,*�873�DUH�E\�
GHIDXOW�RI�D�JOREDO�DQG�XQLYHUVDO�QDWXUH��WKH\�GR�QRW�H[SOLFLWO\�DGGUHVV�QDWLRQDO�DQG�
VXEQDWLRQDO�SODQQLQJ�V\VWHPV�DV�VXFK��7KLV�SDSHU�H[SORUHV�WKH�UROH�RI�QDWLRQDO�DQG�VXE�
QDWLRQDO�SODQQLQJ�V\VWHPV�DV�WKH�FRQWH[WXDO�WLVVXH�WR�FRQQHFW�DOO�WKH�GRWV�DQG�OLQHV�VNHWFKHG�
RXW�E\�WKH�HPHUJLQJ�JOREDO�QRUPDWLYH�SODQQLQJ�IUDPHZRUNV�±�WKH�ILUVW�FROXPQ�RI�WKH�QHZ�
SODQQLQJ�DSSURDFK�DV�VNHWFKHG�RXW�LQ�)LJXUH�����

2Q�WKH�SUHVVLQJ�LVVXHV�UHODWHG�WR�FOLPDWH�FKDQJH��WKH�,*�873�SURPRWHV�FOLPDWH�UHVLOLHQFH�DV�
RQH�RI�LWV�ILYH�TXDOLILHUV�IRU�D�PRUH�VXVWDLQDEOH�WHUULWRULDO�GHYHORSPHQW��ZKLOH�WKH�IRXU�RWKHU�
TXDOLILHUV�DOVR�QHHG�WR�FRQWULEXWH�WR�FOLPDWH�UHVLOLHQFH��WKURXJK�LQWHJUDWHG�SODQQLQJ�DQG�PRUH�
FRPSDFW�DQG�EHWWHU�FRQQHFWHG�FLWLHV�WKDW�DUH�VRFLDOO\�LQFOXVLYH����

7KH�,*�837�LV�VWUXFWXUHG�DURXQG����JXLGLQJ�SULQFLSOHV�LQFOXGLQJ�SULQFLSOH���RQ�SODQQLQJ�IRU�
FOLPDWH�UHVLOLHQFH��³8UEDQ�DQG�7HUULWRULDO�3ODQQLQJ�FRQWULEXWHV�WR�LQFUHDVH�KXPDQ�VHFXULW\�E\�
strengthening environmental and socioeconomic resilience, enhancing mitigation of, and 
adaptation to, climate change and improving the management of natural and environmental 
KD]DUGV�DQG�ULVNV�´�

7KHUHIRUH��DQ\�SROLFLHV��SODQV�DQG�GHVLJQV�WKDW�SURPRWH�UHVLOLHQFH�WR�FOLPDWH�FKDQJH�VKRXOG�
VSHFLI\�WKH�H[SHFWHG�FOLPDWH�FKDQJH�HIIHFWV��EDVHG�RQ�WKH�DYDLODEOH�FOLPDWH�FKDQJH�VFLHQFH�
DQG�RWKHU�GDWD��RQ�WKH�VSDWLDO�VFDOH�RI�SROLFLHV��SODQV�DQG�GHVLJQV��L�H��FOLPDWH�FKDQJH�HIIHFWV�
RQ�WKH�QDWLRQDO�XUEDQ�V\VWHP�±�UHJLRQDO�DQG�PHWURSROLWDQV�VFDOH��RQ�WKH�FLW\�DV�D�ZKROH�DQG�
GRZQ�WR�WKH�QHLJKERUKRRG�OHYHO��7K\�VKRXOG�DOVR�LQFOXGH�DGDSWLYH�PHDVXUHV�IRU�WKH�
H[SHFWHG�QHJDWLYH�HIIHFWV�LI�FOLPDWH�FKDQJH��LQFOXGH�PLWLJDWLRQ�PHDVXUHV�IRU�UHGXFLQJ�WKH�
FRQWULEXWLQJ�IDFWRUV��HVSHFLDOO\�*+*�HPLVVLRQV��IRU�FOLPDWH�FKDQJH��DQG�VXSSRUW��ZKHUH�
SRVVLEOH��WKH�GHYHORSPHQW��DSSOLFDWLRQ�DQG�VFDOLQJ�RI�FOLPDWH�IULHQGO\�DQG�UHVLOLHQFH�
WHFKQRORJ\��LQFOXGLQJ�HFR�V\VWHP�EDVHG�DGDSWDWLRQ�HWF��
6XVWDLQDEOH�'HYHORSPHQW�*RDO����FRPPLWV�WR�³7DNH�XUJHQW�DFWLRQ�WR�FRPEDW�FOLPDWH�FKDQJH�
and its LPSDFWV´��E\�±�inter alia�±�LQWHJUDWLQJ�FOLPDWH�FKDQJH�PHDVXUHV�LQWR�QDWLRQDO�SROLFLHV��
VWUDWHJLHV�DQG�SODQQLQJ��LPSOHPHQWLQJ�WKH�FRPPLWPHQW�XQGHUWDNHQ�E\�GHYHORSHG�FRXQWU\�
SDUWLHV�WR�WKH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��DQG�SURPRWLQJ�
PHFKDQLVPV�IRU�UDLVLQJ�FDSDFLW\�IRU�HIIHFWLYH�FOLPDWH�FKDQJH�UHODWHG�SODQQLQJ�DQG�
PDQDJHPHQW�LQ�OHDVW�GHYHORSHG�FRXQWULHV�DQG�VPDOO�LVODQG�GHYHORSLQJ�VWDWHV��$OVR��6'*����
FRQWDLQV�FOLPDWH�FKDQJH�UHODWHG�HQJDJHPHQWV��OLQNHG�ZLWK�ULVN�DQG�GLVDVWHU�PDQDJHPHQW���
³%\�������VXEVWDQWLDOO\�LQFUHDVH�WKH�QXPEHU�RI�FLWLHV�DQG�KXPDQ�VHWWOHPHQWV�DGRSWLQJ�DQG�
implementing integrated policies and plans towards inclusion, resource efficiency, mitigation 
and adaptation to climate change, resilience to disasters, and develop and implement, in line 
with the Sendai Framework for Disaster Risk Reduction 2015±2030, holistic disaster risk 
management at all levels´��6'*����E��±�DV�ZHOO�³6XSport least developed countries, 
including through financial and technical assistance, in building sustainable and resilient 
EXLOGLQJV�XWLOLVLQJ�ORFDO�PDWHULDOV´��6'*����F���
%XLOGLQJ�UHVLOLHQFH�GHPDQGV�D�ZKROH�RI�VRFLHW\�DSSURDFK��HVSHFLDOO\�LQ�FLWLHV��ZKHUH�WKH�NH\�
VHFWRUV�RI�ORFDO�JRYHUQPHQW�PXVW�EH�IXOO\�HQJDJHG�DQG�FRRUGLQDWHG��3ULYDWH�VHFWRU��WKH�
VFLHQWLILF�DQG�WHFKQLFDO�FRPPXQLW\�DQG�FRPPXQLW\�DFWRUV��LQFOXGLQJ�ZRPHQ��\RXWK�DQG�
SHUVRQV�ZLWK�GLVDELOLWLHV�DPRQJ�RWKHUV��DUH�LQFUHDVLQJO\�LQYROYHG�LQ�EXLOGLQJ�XUEDQ�UHVLOLHQFH��
(IIRUWV�WR�SUR�DFWLYHO\�HQJDJH�H[SHUWLVH�LQ�LVVXHV�RI�HFRQRPLFV��HQYLURQPHQW��KHDOWK�DQG�
UHODWHG�DUHDV�ZLOO�KHOS�WR�HQVXUH�WKDW�UHVLOLHQFH�EXLOGLQJ�HIIRUWV�DUH�KROLVWLF��
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7KH�1HZ�8UEDQ�$JHQGD�DQG�*XLGHOLQHV�SURYLGH�JXLGDQFH�RQ�KRZ�WR�RSHUDWLRQDOLVH�D�
UHVLOLHQFH�DJHQGD�E\�SURYLGLQJ�D�SRVLWLYH�UROH�IRU�XUEDQLVDWLRQ���RQH�WKDW�FRQQHFWV�WKH�
SK\VLFDO��VRFLDO��HQYLURQPHQWDO�DQG�HFRQRPLF�HOHPHQWV�RI�FLWLHV�DQG�RWKHU�WHUULWRULHV�� �
:KLOH�WKH�LQWHUQDWLRQDO�FRPPXQLW\�LV�VWLOO�ZRUNLQJ�RXW�WKH�LQGLFDWRUV�IRU�PRQLWRULQJ�WKH�6'*V��
18$�DQG�,*�873��ZH�FRXOG�WKLQN�RI�VSHFLILF�WHUULWRULDO�LQGLFDWRUV�VXFK�DV��

x� 6SDWLDO�SROLFLHV�DQG�SODQV�LQFOXGH�FOLPDWH�DQG�KD]DUG�UHVLOLHQFH�DVVHVVPHQW���
x� 6SDWLDO�SODQV�LQFOXGH�FOLPDWH�DQG�KD]DUG�UHVLOLHQFH�LQGLFDWRUV�LQFHQWLYHV��
x� 6SDWLDO�SODQV�DQG�GHVLJQV�LQFOXGH�ORZ�FDUERQ�DQG�UHQHZDEOH�HQHUJ\�

LQGLFDWRUV�LQFHQWLYHV��
x� 6SDWLDO�SODQV�DQG�GHVLJQV�LQFOXGH�JUHHQ�EXLOGLQJ�LQGLFDWRUV�LQFHQWLYHV��
�
,QVSLULQJ�SUDFWLFHV�DUH�SDUW�RI�WKH�LQWHUQDWLRQDO�EHQFKPDUNLQJ�DQG�KDYH�LQIRUPHG�WKH�
UHGDFWLRQ�RI�WKH����JXLGLQJ�SULQFLSOHV�DQG�����UHFRPPHQGDWLRQV�RI�WKH�,*�873�±�VHH�IRU�
LQVWDQFH�WKH�FDVH�RI�1RUZD\�LQ�%R[����
�

Box 1: Norway ± Cities of the Future Integrating Climate Change Adaption �
�

1RUZD\�LV�D�6FDQGLQDYLDQ�FRXQWU\�SRVLWLRQHG�LQ�
1RUWKHUQ�(XURSH��ZLWK�D�SRSXODWLRQ�RI�MXVW�RYHU���
PLOOLRQ�LQKDELWDQWV��,WV�HFRQRP\�KDV�EHHQ�
GRPLQDWHG�E\�RLO�DQG�JDV�H[SRUWV��SRVLWLRQLQJ�LW�DV�
RQH�RI�WKH�WRS����FRXQWULHV�ZLWK�WKH�KLJKHVW�&2��
HPLVVLRQV��$FFRUGLQJ�WR�IRUHFDVWV�PDGH�E\�WKH�
,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH�
�,3&&���1RUZD\¶V�DQQXDO�PHDQ�WHPSHUDWXUH�LV�
H[SHFWHG�WR�ULVH�E\�����GHJUHHV�&HOVLXV�WKLV�
FHQWXU\�DQG�SUHFLSLWDWLRQ�KDV�DOUHDG\�LQFUHDVHG�E\�
����VLQFH�������$FNQRZOHGJLQJ�WKH�YLWDO�UROH�
FLWLHV�SOD\�LQ�PLWLJDWLQJ�FOLPDWH�ULVN��1RUZD\�KDV�

DGRSWHG�D�PXOWLIDFHWHG�XUEDQ�SROLF\�DSSURDFK��,Q�SDUWLFXODU��PXQLFLSDOLWLHV�ZHUH�LGHQWLILHG�DV�KDYLQJ�
VLJQLILFDQW�UHVSRQVLELOLW\�LQ�LQIOXHQFLQJ�WKH�XUEDQ�HQYLURQPHQW�DW�D�ORFDO�OHYHO�DQG�LQ�WXUQ�LQIOXHQFLQJ�
FRQVWLWXHQW�DWWLWXGHV�WR�HQHUJ\�FRQVXPSWLRQ��7KH�µ&LWLHV�RI�WKH�)XWXUH�3URJUDPPH¶�LQYLWHG�WKLUWHHQ�RI�
1RUZD\¶V�ODUJHVW�FLWLHV�WR�WDNH�SDUW�LQ�D�FROODERUDWLYH�SURMHFW�WR�UHGXFH�HPLVVLRQV�DQG�PDNH�FLWLHV�
PRUH�OLYHDEOH��,QWHJUDO�WR�WKLV�ZDV�WKH�FRQFHSW�RI�FRPSDFW�FLWLHV��WKRVH�ZKLFK�IDYRXU�ZDONLQJ�DQG�
F\FOLQJ�DQG�SURPRWH�GHQVH��OLYHDEOH�XUEDQ�IRUPV��7KH�YDOXH�DGGHG�WR�WKH�SURJUDPPH�WKURXJK�
LQWHJUDWLRQ�RI�XUEDQ�SODQQLQJ�DQG�VHFWRULDO�SROLFLHV�KDV�LPSURYHG�1RUZD\¶V�UHVLOLHQFH�WR�FOLPDWH�
FKDQJH�DQG�FUHDWHG�DQ�RQJRLQJ�GLDORJXH�EHWZHHQ�NH\�DFWRUV��DQ�LPSRUWDQW�DVVHW�LQ�XUEDQ�
PDQDJHPHQW�IRU�WKH�IXWXUH��
Source case: UN-HABITAT, 2015 ± Source picture: http://www.uib.no/�

$PRQJ�PDQ\�RWKHU�SODQQLQJ�LVVXHV��WKH�FOLPDWH�UHVLOLHQFH�SROLF\�DLPV�LQGLFDWH�WKH�QHHG�WR�
DVVHVV�WKH�FXUUHQW�SODQQLQJ�V\VWHPV�RQ�LWV�HIIHFWLYHQHVV�DQG�HIILFLHQF\�WR�DGGUHVV�FOLPDWH�
FKDQJH�DQG�RWKHU�QDWXUDO�DQG�PDQ�PDGH�GLVDVWHUV�� 

A Questionnaire to review planning systems 

%DVLFDOO\��SODQQLQJ�V\VWHPV�DUH�WR�EH�UH�GHILQHG�DV�WKH�ORFDOLVHG�µPXOWL�WLHU�DQG�PXOWL�SDUWQHU�
JRYHUQDQFH�IUDPHZRUN�IRU�LPSURYLQJ�XUEDQ�DQG�WHUULWRULDO�SROLFLHV��SODQV��GHVLJQV�DQG�
LPSOHPHQWDWLRQ�SURFHVVHV��DLPHG�DW�PRUH�FRPSDFW��VRFLDOO\�LQFOXVLYH��EHWWHU�LQWHJUDWHG�DQG�
FRQQHFWHG�FLWLHV�DQG�WHUULWRULHV�WKDW�IRVWHU�VXVWDLQDEOH�GHYHORSPHQW�DQG�DUH�UHVLOLHQW�WR�
FOLPDWH�FKDQJH¶��+HQFH��D�SODQQLQJ�V\VWHP�VKRXOG�DOVR�EH�FRQVLGHUHG�DV�WKH�FRPELQHG�
SHUIRUPDQFH�RI�µSODQQLQJ�LQ�WKHRU\¶�DQG�µSODQQLQJ�LQ�SUDFWLFH¶��7KLV�VHFWLRQ�H[SORUHV�DQ�
LQGLFDWLYH�4XHVWLRQQDLUH�WR�6HOI�$VVHVV�WKH�FXUUHQW�SODQQLQJ�DSSURDFK�RU�SODQQLQJ�V\VWHP�LQ�
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DQ\�JLYHQ�FRXQWU\�RU�FLW\��DIWHU�HODERUDWLQJ�RQ�WKH�UHDVRQV�WR�UHYLHZ��ZKDW�WR�UHYLHZ�H[DFWO\��
ZKR�VKRXOG�UHYLHZ�DQG�KRZ�SODQQLQJ�FDQ�EH�UHYLHZHG�LQ�DQ�RUJDQLVHG�ZD\��4XHVWLRQV�DUH�
IRUPXODWHG�DV�SRVLWLYH�VWDWHPHQWV��WR�DOORZ�D�VFRULQJ�DORQJ�WKH�VFDOH�RI�/LNHUW�IURP������ZLWK�
DQ�LQGLFDWLYH�VHW�RI�LQGLFDWRUV�RQ�D�VFDOH�RI������

$OWKRXJK�D�FRPSUHKHQVLYH�6HOI�$VVHVVPHQW�4XHVWLRQQDLUH�QHHG�WR�DGGUHVV�DOO�LVVXHV��%R[�
��SUHVHQWV�D�VDPSOH�RI�TXHVWLRQV�UHODWHG�WR�FOLPDWH�FKDQJH�DQG�WKH�EURDGHU�LVVXH�RI�XUEDQ�
DQG�WHUULWRULDO�UHVLOLHQFH����

Box 2: Self-Assessment of Planning Systems    
 

Self-Assessment for Planning Approach/System in general 
Statements (Score 1-5) Suggested indicators (Score 

0/1) 
 

��� 7KH�SODQQLQJ�DSSURDFK�V\VWHP�LQ�JHQHUDO�DOLJQV�ZLWK�WKH�
XQLYHUVDO�GHILQLWLRQ�RI�VSDWLDO�SODQQLQJ�DV�D�GHFLVLRQ�
PDNLQJ�IUDPHZRUN�IRU�LPSURYLQJ�SROLFLHV��SODQV��GHVLJQV�
DQG�LPSOHPHQWDWLRQ�SURFHVVHV�DQG�SURMHFWV�WKDW�LV���

D�� %HWWHU�LQWHJUDWHG�DQG�DLPLQJ�DW�D�PXOWL�VHFWRUDO�
DSSURDFK��

E�� 3DUWLFLSDWRU\�DQG�DLPLQJ�DW�LQIRUPHG�DQG�HQJDJHG�
FLWL]HQV��

F�� 6RFLDOO\�LQFOXVLYH�DQG�DLPLQJ�DW�LPSURYLQJ�WKH�OLYHV�
RI�SRRU�DQG�YXOQHUDEOH�SHRSOH��LQFOXGLQJ�VOXPV��
WKURXJK�WHUULWRULDO�FRKHVLRQ��

G�� (QYLURQPHQWDOO\�VXVWDLQDEOH�DQG�DLPLQJ�DW�
SURWHFWLQJ�HFR�V\VWHPV�DQG�ELR�GLYHUVLW\��

H�� 5HVLOLHQW�WR�FOLPDWH�FKDQJH�DQG�RWKHU�QDWXUDO�DQG�
PDQ�PDGH�GLVDVWHUV��

I�� +XPDQ�ULJKWV�EDVHG�DQG�DLPLQJ�DW�UHDOLVLQJ�
GHYHORSPHQW�ULJKWV�IRU�DOO��ZLWK�IRFXV�RQ�\RXWK��
ZRPHQ�DQG�PLQRULWLHV���

 
 
 
 
 
An inter-ministerial territorial 
coordination in in place  
There is a culture of public 
participation in place  
Plans include Social Impact 
Assessments  
 
 
Plans include Environmental 
Impact Assessments  
Policies/Plans include 
Climate/Hazard Resilience 
Assessment  
 
Policies/Plans include Human 
Rights markers  

��� 7KH�SODQQLQJ�SUDFWLFH�LV�LQ�JHQHUDO�LQ�OLQH�ZLWK�WKH�µSODQQLQJ�
WKHRU\¶�DV�HQVKULQHG�LQ�WKH�OHJDO�DQG�FXVWRPDU\�
IUDPHZRUN��

D�� 7HUULWRULDO�GHYHORSPHQWV�DQG�SURMHFWV�DUH�PRVWO\�
FRPSOLDQW�ZLWK�SODQV�DQG�UXOHV��

E�� 7KH�SODQQLQJ�UXOHV�DQG�UHJXODWLRQV�DUH�PRVWO\�
HQIRUFHG��

F�� /DZV��SROLFLHV�DQG�SODQV�DUH�UHJXODUO\�UHYLHZHG�
WKURXJK�D�SHUPDQHQW�PRQLWRULQJ�DQG�UHJXODU�
HYDOXDWLRQ��

�

 
 
A plan-compliance check is in 
place for projects  
Inspection of constructions is a 
common practice  
A parliamentary commission on 
land-use and spatial planning is in 
place  

��� 7KH�SODQQLQJ�DSSURDFK�V\VWHP�UHFRJQLVH�DQG�IRVWHU�D�
PXOWL�VWDNHKROGHU�SDUWLFLSDWRU\�DSSURDFK�LQFOXGLQJ�
SDUWQHUVKLS�ZLWK�DQG�EHWZHHQ��

D�� /RFDO�DQG�RWKHU�VXE�QDWLRQDO�SODQQLQJ�DXWKRULWLHV�
DQG�LQVWLWXWLRQV��
�

E�� &LYLO�VRFLHW\��LQFOXGLQJ�YXOQHUDEOH�JURXSV�VXFK�DV�
FKLOGUHQ��ZRPHQ��\RXWK��HOGHU��GLVDEOHG�DQG�HWKQLF�
PLQRULWLHV���
�

 
A National Urban 
Commission/Forum is in place  
Local Authorities takes part in the 
National Urban 
Commission/Forum  
A national association of local 
authorities is in place  
Civil Society takes part in the 
National Urban 
Commission/Forum  
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F�� 3ULYDWH�VHFWRU�DQG�EXVLQHVV�FRPPXQLW\�
DVVRFLDWLRQV��
�

G�� 3ODQQLQJ�SURIHVVLRQDOV�DQG�WKHLU�DVVRFLDWLRQV��
�

H�� 3ODQQLQJ�VFKRROV�DQG�WKHLU�WHDFKHUV�DQG�VWXGHQWV��

Granting schemes for civil society 
incentives are in place   
Private sector and business 
community takes part in the 
National Urban 
Commission/Forum  
Planning professionals takes part 
in the National Urban 
Commission/Forum  
Planning school/academia take 
part in the National Urban 
Commission/Forum  

��� 7KH�SODQQLQJ�DSSURDFK�V\VWHP�RU�FRPSRQHQWV�RI�LW�
H[SOLFLWO\�UHIHU�WR�JOREDO�RU�FRQWLQHQWDO�SROLFLHV�RQ�
VXVWDLQDEOH�XUEDQ�DQG�WHUULWRULDO�GHYHORSPHQW��FOLPDWH�
FKDQJH�RU�UHVLOLHQFH�DJDLQVW�QDWXUDO�DQG�PDQ�PDGH�
GLVDVWHUV���
�

Your country was involved in 
drafting one or more of those 
international policies and 
guidelines  

��� 2YHUDOO��WKHUH�LV�D�SODQQLQJ�DSSURDFK�V\VWHP�LQ�SODFH�
FRQVLVWLQJ�RI�WKUHH�LQWHU�UHODWHG�HQDEOLQJ�FRPSRQHQWV��

D�� 6RXQG�DQG�IOH[LEOH�VSDWLDO�SODQQLQJ�DQG�GHVLJQ�
IUDPHZRUN�DW�PXOWLSOH�VFDOHV��VHH�TXHVWLRQ�����

E�� (QIRUFHDEOH�DQG�WUDQVSDUHQW�OHJDO�IUDPHZRUN��
F�� )LQDQFLDO�IUDPHZRUN�WR�GLDJQRVH��IRUPXODWH��

LPSOHPHQW�DQG�PRQLWRU�VSDWLDO�SODQQLQJ��

The planning system is generally 
highly repudiated and respected  

Self-Assessment for Resilient City Planning in particular 
��� 7KH�ORFDO�DXWKRULW\�SURPRWHV�WKH�FRQVWUXFWLRQ��UHWURILWWLQJ�

DQG�PDQDJHPHQW�RI�³JUHHQ�EXLOGLQJV´�WKURXJK�LQFHQWLYHV�
DQG�GLVLQFHQWLYHV��DQG�PRQLWRU�WKHLU�HFRQRPLF�LPSDFWV��

3ODQV�DQG�GHVLJQV�FRQWDLQ�µJUHHQ�
EXLOGLQJ¶�LQGLFDWRUV�LQFHQWLYHV� 

��� 7KH�ORFDO�DXWKRULW\�XVHV�XUEDQ�DQG�WHUULWRULDO�SODQQLQJ�DV�D�
WRRO�WR�LPSURYH�DFFHVV�WR�ZDWHU�DQG�VDQLWDWLRQ�VHUYLFHV�
DQG�UHGXFH�DLU�SROOXWLRQ�DQG�WKH�DPRXQW�RI�ZDWHU�ZDVWHG��

Plans and designs contain access 
to water/sanitation 
indicators/incentives  

��� 7KH�ORFDO�DXWKRULW\�IRUPXODWHV�XUEDQ�SODQV�DV�D�PLWLJDWLRQ�
DQG�DGDSWDWLRQ�IUDPHZRUN�LQ�UHVSRQVH�WR�FOLPDWH�FKDQJH�
DQG�IRU�LQFUHDVLQJ�WKH�UHVLOLHQFH�RI�KXPDQ�VHWWOHPHQWV��
HVSHFLDOO\�WKRVH�ORFDWHG�LQ�YXOQHUDEOH�DQG�LQIRUPDO�DUHDV��

Plans contain area/community-
sensitive climate mitigation 
indicators/incentives  

��� 7KH�ORFDO�DXWKRULW\�ORFDWHV�HVVHQWLDO�XUEDQ�VHUYLFHV��
LQIUDVWUXFWXUH�DQG�UHVLGHQWLDO�GHYHORSPHQWV�LQ�ORZ�ULVN�
DUHDV�DQG�UHVHWWOH��LQ�D�SDUWLFLSDWRU\�DQG�YROXQWDU\�ZD\�
SHRSOH�OLYLQJ�LQ�KLJK�ULVN�DUHDV�WR�PRUH�DSSURSULDWH�
ORFDWLRQV��

Plans contain risk-
avoidance/mitigation 
indicators/incentives  

����7KH�ORFDO�DXWKRULW\�DVVHVVHV�WKH�LPSOLFDWLRQV�DQG�SRWHQWLDO�
LPSDFWV�RI�FOLPDWH�FKDQJH�DQG�SUHSDUH�IRU�WKH�FRQWLQXLW\�RI�
NH\�XUEDQ�IXQFWLRQV�GXULQJ�GLVDVWHUV�RU�FULVHV��

Special climate and disaster 
resilience plans are in place  

�

�

�

�

�

�

�

�

�

�
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Self-Assessment for the climate resilience qualifier on different scales of planning (1-5) 
1DWLRQDO�5HJLRQDO� 0HWURSROLWDQ�&LW\�

ZLGH�0XQLFLSDO�
1HLJKERXUKRRG�

��� 'RHV�WKH�
SROLF\�SODQ�VWUDWHJ\�DVVHUW�
WKH�UROH�RI�FLWLHV�DV�PDMRU�
FRQWULEXWRUV�WR�FOLPDWH�
FKDQJH�WKURXJK�WKHLU�
LQFUHDVHG�&2��HPLVVLRQV�
DQG�WKH�YXOQHUDELOLW\�RI�
XUEDQ�SRSXODWLRQV�DQG�
LQIUDVWUXFWXUHV�WR�FOLPDWH�
FKDQJH"��

��� 'RHV�WKH�QDWLRQDO�SROLF\��
SODQ�RU�VWUDWHJ\�DGGUHVV�
WKH�ORFDO�LPSDFWV�RI�
FOLPDWH�FKDQJH��H�J���VHD�
OHYHO�ULVH��XUEDQ�KHDW�
ZDYH��HWF���DQG�SURPRWH�
FRRSHUDWLRQ�EHWZHHQ�
QDWLRQDO�DQG�VXE�QDWLRQDO�
JRYHUQPHQWV�JURXSV��
RUJDQL]DWLRQV"��

��� 'RHV�WKH�SROLF\��SODQ�RU�
VWUDWHJ\�SURPRWH�ORZ�
HPLVVLRQV�GHYHORSPHQW�
�/('��DQG�RU�UHGXFH�
JUHHQKRXVH�JDV��*+*��
HPLVVLRQV�EHORZ�D�VSHFLILF�
EDVHOLQH"�

��� 7R�ZKDW�H[WHQW�GRHV�WKH�
SROLF\�SODQ�VWUDWHJ\�SODFH�
DGHTXDWH�HPSKDVLV�RQ�WKH�
IROORZLQJ���
D�� &OLPDWH�FKDQJH�

DGDSWDWLRQ��
E�� 0LWLJDWLRQ�RI�HPLVVLRQV�

��� 'RHV�WKH�SROLF\��SODQ�RU�
VWUDWHJ\�DGGUHVV�WKH�
PHWURSROLWDQ�LPSDFWV�RI�
FOLPDWH�FKDQJH��H�J��VHD�
OHYHO�ULVH��XUEDQ�KHDW�
ZDYH��HWF��"��

��� 'RHV�WKH�SROLF\��SODQ�RU�
VWUDWHJ\�LQFRUSRUDWH�DQ�
XUEDQ�UHVLOLHQFH�SURILOH"��

��� 'RHV�WKH�SROLF\��SODQ�RU�
VWUDWHJ\�SURPRWH�ORZ�
HPLVVLRQV�GHYHORSPHQW�
�/('��DQG�RU�UHGXFH�
JUHHQKRXVH�JDV��*+*��
HPLVVLRQV�EHORZ�D�
VSHFLILF�EDVHOLQH"��

��� 'RHV�WKH�SROLF\��SODQ�RU�
VWUDWHJ\�LQFOXGH�D�
PHWURSROLWDQ�ZLGH�RU�FLW\�
ZLGH�HPLVVLRQV�LQYHQWRU\��

��� 'RHV�WKH�SROLF\��SODQ�RU�
VWUDWHJ\�UHIOHFW�
FRPPLWPHQWV�RU�
DJUHHPHQWV�WR�PHHW�
PHWURSROLWDQ�HPLVVLRQV�
UHGXFWLRQV�WDUJHWV"�
�

��� 'RHV�WKH�SROLF\��SODQ�RU�
VWUDWHJ\�DGGUHVV�WKH�ORFDO�
LPSDFWV�RI�FOLPDWH�FKDQJH�
�H�J���VHD�OHYHO�ULVH��XUEDQ�
KHDW�ZDYH��HWF���WKURXJK�
DGDSWDWLRQ�VWUDWHJLHV��H�J��
IORRGSODLQ�DYRLGDQFH��
HPHUJHQF\�SUHSDUHGQHVV��
HWF��"��

��� 'RHV�WKH�SROLF\��SODQ�RU�
VWUDWHJ\�SURPRWH�ORZ�
HPLVVLRQV�QHLJKERXUKRRG�
GHYHORSPHQW�VWUDWHJLHV�
�/('6���H�J���FRPSDFW�
GHYHORSPHQW��PL[HG�XVH�
GHYHORSPHQW��WUDQVLW�RULHQWHG�
GHYHORSPHQW��HWF��"�

�

7KLV�LQGLFDWLYH�6HOI�$VVHVVPHQW�4XHVWLRQQDLUH�VDPSOH�QHHG�WR�EH�WHVWHG�DQG�IXUWKHU�UHILQHG��
:KLOH�FXVWRPLVLQJ�WKH�VWDWHPHQWV�DQG�LQGLFDWRUV�WR�WKH�ORFDO�FRQWH[W�PLJKW�EH�UHTXLUHG�IRU�
PHDQLQJIXO�UHVSRQVH��XVLQJ�D�FRPPRQ�VHW�RI�TXHVWLRQV�ZLOO�DOORZ�H[FKDQJH��FRPSDUDWLYH�
DQDO\VLV�DQG�ZRUOG�ZLGH�PRQLWRULQJ�DQG�HYDOXDWLRQ�±�HVVHQWLDO�IRU�PRQLWRULQJ�WKH�
LPSOHPHQWDWLRQ�RI�WKH�1HZ�8UEDQ�$JHQGD���

7KLV�4XHVWLRQQDLUH�FDQ�EH�FRPELQHG�ZLWK�D�PRUH�VSHFLILF�DVVHVVPHQW�IUDPHZRUN�WDUJHWLQJ�
WKH�XUEDQ�DQG�WHUULWRULDO�OHJDO�IUDPHZRUNV��7KH�3ODQQLQJ�/DZ�$VVHVVPHQW�)UDPHZRUN��81�
+$%,7$7�����E��LV�D�VHOI�DVVHVVPHQW�WRRO�WR�EH�XVHG�GXULQJ�IRFXV�JURXSV�WR�LGHQWLI\�
VWUHQJWKV�DQG�ZHDNQHVV�RI�DOO�WKH�ODZV��UHJXODWLRQV��DQG�GHFUHHV�DSSOLFDEOH�LQ�D�FLW\�RU�DQ\�
RWKHU�JLYHQ�WHUULWRU\��HQDFWHG�DW�GLIIHUHQW�OHYHOV���

�

Reviewing to reform planning systems 

Planning System Review methodology 

:KLOH�WKHUH�FDQ�EH�JRRG�UHDVRQV�WR�EH�SUDJPDWLF�DQG�ORRN�DW�DG�KRF�ZD\V�WR�LPSURYH�WKH�
SODQQLQJ�V\VWHP��LW�LV�KRZHYHU�PRUH�HIIHFWLYH�WR�IROORZ�WKH�FODVVLF�SODQQLQJ�F\FOH�IURP�
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GLDJQRVLV�WR�LPSOHPHQWDWLRQ�DQG�
HYDOXDWLRQ��DW�DOO�SODQQLQJ�VFDOHV��
LQYROYLQJ�DOO�VWDNHKROGHU�JURXSV��
LQFOXGLQJ�XUEDQ�WHUULWRULDO�OHJLVODWLRQ�
DQG�VXSSRUWHG�E\�DGHTXDWH�KXPDQ��
WHFKQLFDO�DQG�ILQDQFLDO�UHVRXUFHV��,Q�
RWKHU�ZRUGV��PRYLQJ�IURP�DQ�DG�KRF�
WRZDUGV�D�PRUH�µSODQQHG¶�DGMXVWPHQW�
DQG�UHIRUP�RI�WKH�SODQQLQJ�V\VWHP�LQ�
SODFH��)LJXUH���LOOXVWUDWHV�WKLV�
µSODQQHG�UHYLHZ�DQG�DGMXVWPHQW�RI�D�
SODQQLQJ�V\VWHP�RQ�WKH�WKUHH�
SURQJHG�FRPSRQHQWV��VWDUWLQJ�ZLWK�D�
GLDJQRVLV��H�J��E\�XVLQJ�WKH�VHOI�
DVVHVVPHQW�TXHVWLRQQDLUH��VHH�
DERYH���E\�SULRULWLVLQJ�WKH�PRVW�
SUHVVLQJ�LVVXHV�DQG�IRUPXODWLQJ�

DFWLRQV�IRU�IXUWKHU�UHYLHZ�DQG�HYHQWXDO�DGMXVWPHQW�RU�UHIRUP��IROORZHG�E\�WKH�LPSOHPHQWDWLRQ�
FRPELQHG�ZLWK�SHUPDQHQW�PRQLWRULQJ�DQG�HYDOXDWLRQ��ZKLFK�FDQ�OHDG�WR�IXUWKHU�UHYLHZ�DQG�
DGMXVWPHQW��

Figure 2 ± Planning system review cycle 

,Q�DGGLWLRQ��WKH�UHYLHZ�DOVR�QHHG�WR�ORRN�LQWR�WKH�RWKHU�UHVRXUFHV�DV�ZHOO�WKH�FDSDFLWLHV�
QHHGHG�WR�SODQ��LPSOHPHQW�DQG�PDQDJH�XUEDQ�DQG�WHUULWRULDO�GHYHORSPHQW��
�

x� ,QVWLWXWLRQDO�UHYLHZ��DVVHVVPHQW�RI�WKH�LQVWLWXWLRQDO�UHVRXUFHV�DQG�WKHLU�FDSDFLWLHV�LQ�
SODFH�IRU�VSDWLDO�SODQQLQJ�DQG�PDQDJHPHQW�±�QRW�RQO\�WKH�JRYHUQPHQWDO�VWUXFWXUHV�DW�
QDWLRQDO�DQG�VXE�QDWLRQDO�OHYHOV��DOVR�WKH�SDUD��RU�QRQ�JRYHUQPHQWDO�SODQQLQJ�
DJHQFLHV��DV�ZHOO�SODQQLQJ�SURIHVVLRQDO�RUJDQLVDWLRQV��UHODWHG�FLYLO�VRFLHW\�DQG�
EXVLQHVV�FRPPXQLW\�RUJDQLVDWLRQV��LQFOXGLQJ�WKH�GRPHVWLF�SULYDWH�SODQQLQJ�
FRQVXOWDQFLHV��

x� (GXFDWLRQDO�UHYLHZ��DVVHVVPHQW�RI�WKH�QDWLRQDO�DQG�VXE�QDWLRQDO�HGXFDWLRQDO�VHFWRU��
ERWK�SXEOLF�DQG�SULYDWH��FRQWULEXWLQJ�WR�SODQQLQJ�FDSDFLW\�GHYHORSPHQW�IRU�DOO�DJHV�
DQG�JHQGHU��IURP�SULPDU\�VFKRROV�WR�XQLYHUVLWLHV��6SHFLDO�DWWHQWLRQ�LV�QHHGHG�WR�
UHYLHZ�5	'�FDSDFLWLHV�WR�VXSSRUW�HYLGHQFH�EDVHG�VSDWLDO�SODQQLQJ��

�
3ODQQLQJ�OHJLVODWLRQ�DQG�RYHUDOO�SODQQLQJ�V\VWHPV�DUH�PRVW�FRPPRQO\�HVWDEOLVKHG�DW�
FRXQWU\�OHYHO�EXW�REYLRXVO\�DIIHFW�DOO�WKH�RWKHU�WHUULWRULDO�OHYHOV��IURP�VXSUD�QDWLRQDO�WR�
ORFDO�DQG�QHLJKERXUKRRG�OHYHO��7KH�*XLGHOLQHV�DGYRFDWHV�D�VXEVLGLDU\�FR�SURGXFWLYH�
JRYHUQDQFH�DSSURDFK�ZLWK�SODQQLQJ�DQG�LPSOHPHQWDWLRQ�PHFKDQLVPV�DW�WKH�DSSURSULDWH�
OHYHO��GULYHQ�E\�SDUWQHUVKLSV�DQG�FR�SURGXFWLRQ�RI�SROLFLHV��SODQV�DQG�GHVLJQV�DW�DOO�
SODQQLQJ�OHYHOV��+HQFH��WKH�DVVHVVPHQW�RI�D�SODQQLQJ�V\VWHP�VKRXOG�DOVR�FRQVLGHU�WKLV�
WHUULWRULDO�XUEDQ�UXUDO�FRQWLQXXP�WKURXJKRXW�WKH�GLIIHUHQW�VFDOHV�DQG�OHYHOV�RI�SODQQLQJ�
DQG�JRYHUQDQFH��7KLV�HQWDLOV��
�
x� 8UEDQ�5XUDO�SODQQLQJ�UHYLHZ��DVVHVVPHQW�RI�SROLFLHV��SODQV�DQG�GHVLJQV�IRU�ERWK�

XUEDQ�DQG�UXUDO�DUHDV��LQFOXGLQJ�WKH�K\EULG�WHUULWRULHV�ZKHUH�XUEDQ�UXUDO�OLQNDJHV�RU�
WKH�ODFN�WKHUHRI�FDQ�PDNH�RU�EUHDN�IRRG�VHFXULW\�DQG�UHVLOLHQFH�WR�QDWXUDO�KD]DUGV�
DQG�FOLPDWH�FKDQJH��µ5XUDO¶�LQ�WKLV�FDVH�DOVR�FRPSULVHV�HQWLUHO\�QDWXUDO�DQG�QRQ�
FXOWLYDWHG�RU�LQKLELWHG�DUHDV��

x� 0XOWL�VFDOH�SODQQLQJ�UHYLHZ��DVVHVVPHQW�RI�WKH�QDWLRQDO�SODQQLQJ�VFDOH���LQFOXGLQJ�WKH�
QDWLRQDO�ODQG��DQG�SODQQLQJ�UHOHYDQW�OHJLVODWLRQ�±�VKRXOG�EH�FRPSOHPHQWHG�E\�

Review/Reform methodology

Diagnosis

Formulation

Implementation
Monitoring
Evaluation

Review �� 3ODQQLQJ�UHYLHZ

�� /HJDO�UHYLHZ

�� )LQDQFLDO�UHYLHZ
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UHYLHZLQJ�SODQQLQJ�DSSURDFKHV�DQG�LQVWUXPHQWV�±�RU�WKH�ODFN�WKHUHRI�±�DW�VXE�
QDWLRQDO�SODQQLQJ�VFDOHV��LQFOXGLQJ�PHWURSROLWDQ�DQG�FLW\�ZLGH�SODQQLQJ��$QWLFLSDWLQJ�
H[SRQHQWLDO�JURZWK�DQG�VKDUH�RI�PHWURSROLWDQ�XUEDQ�UHJLRQV�DOO�RYHU�WKH�ZRUOG��WDLORU�
PDGH�µPHWURSROLWDQ�SODQQLQJ�V\VWHPV¶�ZLOO�EH�UHTXLUHG�WR�PHHW�WKH�VSHFLILF�FKDOOHQJHV�
RI�HDFK�PHWURSROLV��ZLWK�LWV�RZQ�VHW�RI�XUEDQ�OHJLVODWLRQ��LQVWLWXWLRQV�DQG�UHVRXUFHV��
%XW�DOVR�SODQQLQJ�DW�WUDQVQDWLRQDO�DQG�WUDQVERXQGDU\�VFDOHV�QHHG�WR�EH�UHYLHZHG��DV�
ZHOO�WKH�ERWWRP�XS�DSSURDFKHV�DQG�SDUWLFLSDWRU\�SODQQLQJ�LQVWUXPHQWV�DW�KDQG�IRU�
XUEDQ�DQG�UXUDO�FRPPXQLWLHV���

�
,Q�WKH�VSLULW�RI�WKH�18$�,*�873��LW�LV�VWURQJO\�UHFRPPHQGHG�WKDW�UHVSRQGHQWV�IURP�DOO�IRXU�
NH\�VWDNHKROGHU�JURXSV�DUH�LQYROYHG�LQ�WKH�6HOI�$VVHVVPHQW��1DWLRQDO�*RYHUQPHQWV��/RFDO�
$XWKRULWLHV��&LYLO�6RFLHW\�DQG�3ODQQLQJ�3URIHVVLRQDOV��7KH�PRELOLVDWLRQ�DQG�VHOHFWLRQ�RI�
UHVSRQGHQWV�IRU�WKH�6HOI�$VVHVVPHQW�DQG�WKH�SODQQLQJ�UHYLHZ�LV�SULPDULO\�D�ORFDO�PDWWHU��
+RZHYHU��VRPH�VXJJHVWLRQV�FDQ�EH�PDGH�UHJDUGLQJ�WKH�IRXU�NH\�UHVSRQGHQW�JURXSV��ZKLOH�
NHHSLQJ�LQ�PLQG�WKDW�DQ\�VWDNHKROGHU�JURXS�DW�DQ\�WLPH�FDQ�DGGUHVV�DQ\�SODQQLQJ�LVVXH�WR�
UHYLHZ�DV�D�VWDUWLQJ�SRLQW�RU�OHG�E\�D�VHQVH�RI�XUJHQF\��7KH�VHFWLRQV�EHORZ�KRZHYHU�VXJJHVW�
SRVVLEOH�ZD\V�WR�XQGHUWDNH�D�PRUH�FRPSUHKHQVLYH�DVVHVVPHQW�RI�WKH�HQWLUH�SODQQLQJ�
V\VWHP�RU�DSSURDFK��(DFK�FRXQWU\�RU�FLW\�FDQ�RUJDQL]H�WKH�6HOI�$VVHVVPHQW�DFFRUGLQJ�WR�
ORFDO�EHVW�SUDFWLFHV��LQVSLUHG�E\�LQWHUQDWLRQDO�EHVW�SUDFWLFHV��7KH�PHWKRGRORJLFDO�DSSURDFK�
DV�VXJJHVWHG�EHORZ�LV�WKHUHIRUH�LQGLFDWLYH��$OWKRXJK�LW�LV�SRVVLEOH�IRU�LQGLYLGXDO�DQG�
DVVRFLDWHG�UHVSRQGHQWV�WR�DQVZHU�WKH�4XHVWLRQV�LQGHSHQGHQWO\�DQG�ZLWKRXW�IXUWKHU�
H[FKDQJH��WKH�SUHIHUUHG�VLWXDWLRQ�ZRXOG�EH�DQ�HVWDEOLVKHG�0XOWL�6WDNHKROGHU�3ODQQLQJ�
5HYLHZ�7DVN�)RUFH�WR�RUJDQL]H�DQG�FRRUGLQDWH�WKH�DFWLYLWLHV�UHODWHG�WR�WKH�$VVHVVPHQW��,Q�
WKH�DEVHQFH�RI�D�FRQVHQVXV�DPRQJ�WKH�IRXU�NH\�VWDNHKROGHUV�JURXS�WR�XQGHUWDNH�D�MRLQW�
HYDOXDWLRQ�RI�WKH�SODQQLQJ�V\VWHP��WKH�SDUWLDO�6HOI�$VVHVVPHQW�FDQ�VWLOO�FRQWULEXWH�WR�UDLVH�
DZDUHQHVV��SURYLGH�DUJXPHQWV�IRU�DGYRFDF\�DQG�IHHG�D�SXEOLF�GHEDWH�RQ�UHYLHZ�DQG�UHIRUP�
RI�WKH�SODQQLQJ�V\VWHP�LQ�SODFH��7KH�6HOI�$VVHVVPHQW�7DVN�)RUFH�ZLOO�HVWDEOLVK�D�URDGPDS�
DQG�ZRUNSODQ�DFFRUGLQJ�WR�KXPDQ�DQG�ILQDQFLDO�UHVRXUFHV�WKDW�DUH�DYDLODEOH�RU�FDQ�EH�
PRELOLVHG�±�VHH�)LJXUH���IRU�DQ�LQGLFDWLYH�3ODQQLQJ�5HYLHZ�URDGPDS��
 

Planning System Reform methodology 

:LWK�UHVSHFW�WR�HQVXULQJ�XVH��WKH�NH\�LV�IRXQG�LQ�VHFXULQJ�D�FRPPLWPHQW�WR�WKH�6HOI�
$VVHVVPHQW�DV�D�OHDUQLQJ�DQG�FKDQJH�SURFHVV���ERWK�ZLWKLQ�DQG�H[WHUQDO�WR�WKH�DIIHFWHG�
VWDNHKROGHU�RUJDQLVDWLRQV��(QVXULQJ�EX\�LQ�RQ�D�FOHDUO\�GHILQHG�SXUSRVH��D�FUHGLEOH�SURFHVV�
WKDW�VWD\V�IRFXVVHG�RQ�WKH�UHOHYDQW�LVVXHV��)LQGLQJV�WKDW�DUH�XQLYHUVDOO\�XQGHUVWRRG�DQG�
PHDQLQJIXO�DQG�SUDFWLFDO�WR�WKHLU�XVHUV�ZLOO�HQFRXUDJH�WKH�DGDSWLRQ�DQG�DSSOLFDWLRQ�RI�WKH�
DVVHVVPHQW�ILQGLQJV��7KH�WRROV�DQG�SULQFLSOHV�SUHVHQWHG�LQ�SUHYLRXV�VHFWLRQ�DUH�DOVR�UHDGLO\�
DGDSWDEOH�WR�SHULRGLF�IROORZ�XS�DQG�PRQLWRULQJ�WR�JDXJH�SURJUHVV�DQG�GRFXPHQW�FKDQJHV��
7KH�VHFRQG�HOHPHQW�IRU�PD[LPLVLQJ�WKH�EHQHILWV�RI�WKH�3ODQQLQJ�6HOI�$VVHVVPHQW�OLHV�LQ�
EXLOGLQJ�D�JUHDWHU�ERG\�RI�NQRZOHGJH�DURXQG�FRQGXFWLQJ�DQG�XVLQJ�VHOI�DVVHVVPHQWV��7R�
H[WHQG�WKH�EHQHILWV�EH\RQG�WKH�SULPDU\�RUJDQLVDWLRQV�UHODWHG�WR�WKH�GHVLJQ�DQG�RSHUDWLRQ�RI�
WKH�SODQQLQJ�V\VWHPV��ZH�QHHG�WR�PDNH�RXU�H[SHULHQFHV�DFFHVVLEOH��WR�EH�VKDUHG�DQG�EXLOW�
RQ�E\�RWKHUV��7KH�UHVXOWLQJ�V\QHUJLHV�DQG�OHDUQLQJ�FDQ�WKHQ�GHHSHQ�RXU�XQGHUVWDQGLQJ�RI�
WKH�FRPSOH[LWLHV�RI�SODQQLQJ�VHOI�DVVHVVPHQW�DQG�H[SDQG�WKH�QXPEHU�RI�VWDNHKROGHUV�DQG�
RUJDQLVDWLRQV�FRQGXFWLQJ�WKHP�DQG�OHDUQLQJ�IURP�WKHP�
/LQNLQJ�WKH�3ODQQLQJ�6HOI�$VVHVVPHQW�ZLWK�WKH�7KHRU\�RI�&KDQJH��D�QXPEHU�RI�VSHFLILF�VWHSV�
FRXOG�EH�FRQVLGHUHG�WR�PD[LPLVH�WKH�XVH�RI�WKH�SODQQLQJ�UHYLHZ�±�VHH�)LJXUH�����
:LWK�6WHS���DQG�6WHS���DGGUHVVHG�LQ�WKH�SUHYLRXV�VHFWLRQ��WKLV�VHFWLRQ�ZLOO�FRQFHQWUDWH�RQ�
WKH�µUHVXOWLQJ¶�6WHSV������+DYLQJ�GHVLJQHG�D�VHOI�DVVHVVPHQW�SURFHVV�DQG�PHWKRGV�
FRQVLVWHQW�ZLWK�WKH�FOHDUO\�GHILQHG�SXUSRVH��HVWDEOLVKHG�EX\�LQ�DFURVV�WKH�VWDNHKROGHU�
RUJDQLVDWLRQV��DQG�VHFXUHG�WKH�SDUWLFLSDWLRQ�RI�HWKLFDO��FUHGLEOH�HYDOXDWRUV��WKH�H[HUFLVH�WKHQ�
QHHGV�WR�EH�SXUVXHG�ZLWK�ULJRXU��6WDNHV�FDQ�EH�KLJK�LQ�FKDQJLQJ�GHHS�URRWHG�SODQQLQJ�UXOHV�
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DQG�WKH�LQIRUPDWLRQ�RQ�ZKLFK�WKH�FKDQJHV�DUH�EDVHG�QHHGV�WR�EH�UHOLDEOH�DQG�FRPSOHWH��
8VLQJ�WKH�WHFKQLFDO�H[SHUWLVH�DYDLODEOH�WR�LW��WKH�DVVHVVPHQW�WHDP�HQVXUHV�WKLV�E\�PRQLWRULQJ�
WKH�GHVLJQ��PHWKRGV�DQG�RXWSXWV�WKURXJKRXW�WKH�SURFHVV��4XDOLW\�FRQWURO�WR�PDLQWDLQ�WKH�
UHOLDELOLW\�RI�WKH�GDWD�DQDO\VLV�DQG�LQWHUSUHWDWLRQ�HQVXUHV�WKDW�ERWK�WKH�VSLULW�EHKLQG�WKH�
DVVHVVPHQW�DQG�WKH�PHWKRGV�FKRVHQ�IRU�LWV�RYHUDOO�GHVLJQ�DUH�DGKHUHG�WR��$W�WKH�DQDO\VLV�
DQG�UHSRUWLQJ�VWDJHV��D�ZLOOLQJQHVV�WR�ULJRURXVO\�YHULI\�WKH�ILQGLQJV�ZLWK�VWDNHKROGHUV�
VWUHQJWKHQV�WKH�EDVLV�RQ�ZKLFK�WKH�UHFRPPHQGHG�DFWLRQV�DUH�EXLOW��

�
Figure 3 ± Step-by-step planning system review and reform process 

�
6WHS���VWDUWV�ZLWK�FRPSOHWLQJ�DQG�HQGRUVLQJ�WKH�3ODQQLQJ�5HYLHZ�5HSRUW��7KH�PRGHV�
VHOHFWHG�IRU�UHSRUWLQJ�DQG�GLVVHPLQDWLQJ�WKH�UHVXOWV�QHHG�WR�EH�WDLORUHG�WR�WKH�XVHUV�DQG�
UHOHYDQW�WR�WKH�RUJDQLVDWLRQDO�HQYLURQPHQW��5HSRUWLQJ�VWDUWV�HDUO\�LQ�WKH�DVVHVVPHQW�SURFHVV�
LQ�RUGHU�WR�YHULI\�DFFXUDF\��WR�LQFUHDVH�WKH�YROXPH�RI�WKH�GDWD�DQG�WR�HVWDEOLVK�D�UHSRUWLQJ�
SDWWHUQ�ZKLFK�LV�FRPIRUWDEOH�DQG�HIIHFWLYH�IRU�VWDNHKROGHUV��'HSHQGLQJ�RQ�WKH�IHHGEDFN��
DGMXVWPHQWV�FDQ�WKHQ�EH�PDGH�WR�WKH�ZD\�WKH�GDWD�LV�SDFNDJHG�DQG�RU�WKH�PRGHV�RI�
UHSRUWLQJ��*UDGXDOO\�EXLOGLQJ�XS�NQRZOHGJH�DFURVV�WKH�VWDNHKROGHU�RUJDQLVDWLRQV�DERXW�WKH�
DVVHVVPHQW¶V�ILQGLQJV��PHDQV�WKDW�WKH\�FDQ�EH�YHULILHG�DQG�JUDGXDOO\�XQGHUVWRRG�DQG�
DFFHSWHG��,Q�WKH�ILQDO�UHSRUWLQJ��WKH�DVVHVVPHQW�WHDP�FDQ�WKHQ�PRYH�GLUHFWO\�LQWR�action 
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DGGUHVVHG�LQ�D�SODQQLQJ�UHIRUP�SURFHVV���
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GHYHORSPHQW�FDQ�QRW�DQG�VKRXOG�QRW�EH�HQWLUHO\�HOLPLQDWHG�±�HIIHFWLYH�VXVWDLQDEOH�VRFLHWLHV�
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DUH�XVXDOO\�FKDUDFWHULVHG�E\�SODQQLQJ�V\VWHPV�ZLWK�D�VHW�RI�ZHOO�WKRXJKW�SXEOLFO\�FRQWUROOHG�
DQG�HQIRUHFDEOH�UXOHV�DQG�UHJXODWLRQV�±�DGMXVWHG��UHIRUPHG�RU�HQWLUHO\�SODQQLQJ�V\VWHPV�
VKRXOG�EH�SULPDULO\�GHVLJQHG�WR�HQDEOH�VXVWDLQDEOH�GHYORSPHQW��WKURXJK�PXOWL�VWDNHKROGHU�
DQG�SDUWLFLSDWRU\�FR�SURGXFWLRQ�RI�SODQQLQJ�RXWSXWV�DQG�SODQQLQJ�RXWFRPHV��&R�SURGXFWLYH�
WRROV�DQG�LQVWUXPHQWV�VXFK�DV�PXOWL�VWDNHRONGHU�µXUEDQ�IRUXPV¶�DQG�µXUEDQ�SDFWV¶�VKRXOG�
EHFRPH�NH\�FRPSRQHQWV�RI�LPSURYHG�SODQQLQJ�DSSURDFKHV�DQG�V\VWHPV� 

Making the change happen 

6SDWLDO�SODQQLQJ�QHHGV�WR�FKDQJH�EHFDXVH�WKH�ZRUOG�KDV�FKDQJHG�DQG�NHHSV�FKDQJLQJ�±�D�
ZRUOG�RI����ELOOLRQ�LV�D�GLIIHUHQW�SODQHWDU\�SURSRVLWLRQ�IURP�RQH�RI���ELOOLRQ��DV�PXFK�DV�D�
ZRUOG�KHDWLQJ�XS�ZLWK�DQRWKHU�����GHJUHHV�&HOVLXV�ZLOO�UHTXLUH�DGDSWLYH�WHUULWRULDO�UHVSRQVHV��
³2QH�UHDVRQ�ZK\�SODQQLQJ�LQ�PDQ\�FRXQWULHV�KDV�QRW�NHSW�DEUHDVW�RI�WKHVH�GHHS�FKDQJHV�LV�
WKDW�LW�KDV�EHHQ�WRR�SDURFKLDO��%HFDXVH�OHJLVODWLRQ��SURFHGXUHV��LQVWLWXWLRQV�DQG�SROLFLHV�KDYH�
EHHQ�VKDSHG�DW�QDWLRQDO�RU��LQ�IHGHUDO�VWDWHV�DW�SURYLQFLDO�OHYHO��SODQQLQJ�SUDFWLFH�KDV�EHHQ�
ORFNHG�LQWR�WKH�VSHFLILFV�RI�WKRVH�V\VWHPV�´��81�+$%,7$7�6$/*$���������:KLOH�FOLPDWH�
FKDQJH�KDV�FUHDWHG�D�JOREDO�DZDUHQHVV�DPRQJ�SODQQHUV�DQG�GHFLVLRQ�PDNHUV��WKH�6'*V��
18$�DQG�,*�873�SURYLGH�WKH�PDUNHUV�IRU�UHYLHZLQJ�DQG�UHIRUPLQJ�RXWGDWHG�RU�GLV�IXQFWLRQDO�
SODQQLQJ�V\VWHPV��:KLOH�WKHUH�LV�QR�LGHDO�WHPSODWH�IRU�EHWWHU�SHUIRUPLQJ�SODQQLQJ�V\VWHPV��
DOO�UHOHYDQW�WHUULWRULDO�VWDNHKROGHUV�QHHG�WR�SDUWQHU�WR�UHYLHZ�DQG�UHIRUP�GHIXQFW�SODQQLQJ�
V\VWHPV�DJDLQVW�WKH�LQWHUQDWLRQDO�EHQFKPDUNV�IRU�D�PRUH�VXVWDLQDEOH�WHUULWRULDO�GHYHORSPHQW��
3ODQQLQJ�V\VWHPV�LQ�GLIIHUHQW�SDUWV�RI�WKH�ZRUOG�PD\�PHHW�WKHVH�SULQFLSOHV�LQ�GLIIHUHQW�ZD\V��
XVLQJ�GLIIHUHQW�LQVWLWXWLRQDO�VWUXFWXUHV�DQG�SURFHVVHV��DQG�GLIIHUHQW�PHWKRGRORJLHV�DQG�
RXWFRPHV��EXW�XVLQJ�FRPPRQ�WRROV�VXFK�DV�WKH�VXJJHVWHG�6HOI�$VVHVVPHQW�4XHVWLRQQDLUH��
FDQ�ODUJHO\�HQKDQFH�FRPPXQLFDWLRQ��SHHU�WR�SHHU�OHDUQLQJ�DQG�FRQYHUJHQFH�RQ�WKH�
SODQHWDU\�GHYHORSPHQW�JRDOV��3ODQQHUV�DQG�WKHLU�SURIHVVLRQDO�DVVRFLDWLRQV�VXFK�DV�
,62&$53�PXVW�FKDPSLRQ�WKLV�FKDQJH�IRU�FRROHU�SODQQLQJ�V\VWHPV���
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The Periodic Table of Urbanism 

E. Stephen GOLDIE, RFD, BTP, MPIA, CPP 
City Planning Advisor, Abu Dhabi Department of Planning & Municipalities, UAE 

Synopsis 

Just as the Periodic Table of Chemistry identifies the physical components of our universe 
and is able to predict the relationships between them, a Periodic Table of Urbanism is 
proposed. This table provides a comprehensive framework for describing the “general reign 
of order” in our towns and cities while also enabling the development of an algorithmic 
framework for planning as a necessary step towards the application of artificial intelligence 
to urban planning. 

1. The Rural-to-urban Transect 

Andres Duany and Emily Talen first published the rural-to-urban transect1 in 2002, a scientific 
insight that is comparable in importance and structure to the publication, in 1869, of the 
periodic table of chemistry by Professor Dmitry Mendeleev (1834–1907). It is a planning 
technique that is both comprehensive and nuanced, but at its core it currently provides six 
prototype zones in a prototypical progression along a notional transect from rural-to-urban, 
plus ‘special districts’ (see figure 1). 

These transect zones, or urban-ecological zones, are balanced combinations of land use, 
built form, road design and landscape. They are similar to agro-ecological zones2, but they 
should not be confused with the eight ecozones used in environmental science. In this paper 
the term “urban-ecological zone” will be used when speaking generally and the term 
“transect zone” (or T1, T2, T3, etc.) will be used when referring to specific zones on either a 
prototypical or an actual transect. 

2. Community Units 

In practice urban-ecological zones are usually grouped into community units to ensure 
greater sustainability through a fine-grained diversity of built form and land use. The urban 
structure is then formed from these units and their supporting infrastructure in accordance 
with the principles listed under “The Neighborhood, The District, and The Corridor” in the 
1993 Charter of the New Urbanism3. 

 !

Figure 1: The Rural-to-urban Transect
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The standard community units are: 
• Clustered Land Development (CLD), e.g. a hamlet, typically consisting of the transect 

zones T2 (rural), T3 (suburban) & T4 (general urban) zones; 
• Traditional Neighbourhood Development (TND), e.g. a village or a neighborhood, 

typically consisting of T3, T4 & T5 (urban centre) zones; 
• Transit Oriented Development (TOD) e.g. a neighborhood or district centre with good 

transit, it also typically consists of T3, T4 & T5; and 
• Regional Centre Development (RCD), e.g. a regional centre, typically consisting of 

T4, T5 & T6 (urban core) zones and generally with good transit. 

It is a massive oversimplification to say that urban planning is the art and science of 
specifying and distributing the community units and the “big” infrastructure of the town or city, 
while urban design is the art and science of laying out the streets, plots and parks, etc., and 
also specifying the built form and detailed land use within the community units, but it is 
sufficiently accurate to assist those unfamiliar with transect-based planning to visualise the 
process in that way. 

3. The Planning Cycle 

One of the great strengths of transect-based planning is that adopts techniques that are 
common in environmental science, while adding a method of describing urban places that is 
applicable at all stages of the planning cycle (figure 2). 

Transect-based planning starts with detailed observation and a scientific approach to 
describing an existing urban area. When analysis and design are added to this description 
then, through comparison with similar transect patterns elsewhere and in history, it becomes 
predictive.  By adding law and governance to a plan developed from such an analysis it 
becomes prescriptive and, with funding, the responsible surveyors, engineers, architects and 
landscapers should find it constructive, in that it should produce good, sustainable urbanism 
and not destructive environments, such as post-WW2 urban sprawl. After the new place has 
been inhabited for a generation or two it may be appropriate to consider some improvement, 
repair, or succession to the next transect zone, in which case the cycle may be reiterated. 

The core strategic management problem for city planning directors and their mayors is how 
best to manage the planning cycle efficiently and effectively. Too much emphasis on strategic 
planning (the descriptive and predictive stages) and the statutory process and economic 
development (the prescriptive and constructive stages) will be under-resourced, slow and 

� �

Figure 2: The Planning Cycle Improved by Transect-Based Planning 

1513



Stephen Goldie The Periodic Table of Urbanism 54th ISOCARP Congress 
2018

error prone. Too much emphasis on statutory planning and the process of issuing planning 
consents will be confused, for want of a coherent purpose. Getting this balance right can be 
greatly facilitated by adopting a planning system that uses common terminology consistently 
throughout the process, from environmental study to post occupancy survey. A transect-
based planning system, such as Smart Code4 (which is specifically designed to suit United 
States planning law) is currently, the only planning system that provides for this.  

City administrations are responding to this challenge by adopting transect-based planning 
codes (and their close relation, known as form-based codes) in rapidly increasing numbers. 
From 1981 to 2017, 387 have been adopted (341 in the United States and 46 across the 
other inhabited continents); however, 88% of these have been adopted since 20035. In 
simple terms, this is an average of two form-based or transect-based codes adopted each 
year over the twenty-two years from 1981 to 2003, jumping twelve-fold to twenty-four each 
year over the fourteen years from 2003 to 2017. If an exponential rate of increase is 
sustained, this form of planning control will be dominant across North America within a 
decade and will become very common across much of the rest of the world during the same 
period. 

If the acknowledged benefits of transect-based planning can be improved upon, as I hope 
this paper demonstrates, then perhaps the rate of adoption will become even faster, but first 
it is important to identify the gaps in the current practice by examining transect-based 
planning in a truly urban environment. 

4. Case Study: Palermo, Sicily, Italy (part 1) 

The “wedge” illustration of a prototypical transect (figure 3) demonstrates the fact that the 
area covered by the natural and rural transect elements is usually significantly larger than the 
area covered by the more urban elements.  

� �

Figure 3: The ‘Wedge’ Transect Illustration (Andres Duany, Sandy Sorlien & William Wright: The 
SmartCode v9 and Manual, New Urban News Publications, 2008).
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For comparison, a real example is shown at figure 4 above. It is taken from the roof of the 
Hotel Ambasciatori on Via Roma in Palermo looking west towards Monte Pizzuta. In the 
centre of the picture, the dome of the Cattedrale di Palermo is immediately behind the lantern 
of the Chiesa del Santissimo Salvatore with the bell tower of the Cattedrale di Palermo 
slightly to the left of centre. The transect from the T1-Natural zone along the watershed, 
through the T2-Rural just visible in the distant valleys, the T3-Sub-urban along the foothills 
and the T4-General Urban of the old city is clearly apparent. The T5-Urban Centre Zone is to 
the right, out of view. 

However, looking north from the same vantage point (figure 5, below) the Sicilian Baroque 
Chiesa di Sant’Anna and its piazza are in shadow, but still dominate the foreground, Monte 
Pellegrino is in the distance and there are many cranes to the right, along the shore of the 
Golfo di Palermo. So, while figure 4 shows an almost perfect example of a transect from 
watershed to urban core, figure 5 shows (from left to right) the urban core to the sea shore, 
something not well explained by the rural-to-urban transect as it is currently understood. 

The Port of Palermo handles around seven million tonnes of cargo and two and a half million 
passengers a year. It has been the raison d’etre of the city since its founding by the 
Phoenicians in 734 BC. Figure 6 shows some of Palermo’s parks and what transect-based 
planning would currently classify as special districts in roughly the area covered by the 
photograph at figure 5. This demonstrates that if the transect at figure 1 was extended to a 
regional context, from the watershed to the water’s edge, then it would currently have 
significant gaps, as highlighted in figure 7. 

Note that ‘Special District’ in figures 1 and 7 is drawn as a sprawl ‘big box’,such as a stand-
alone hypermarket and massive car park, so before we look for the missing transect zones 
we need first to consider how to identify sprawl. 

� �

Monte	Caputo,	Palermo	©	E.	Stephen	Goldie	2009	

Figure 4: Watershed to urban core: Palermo, Sicily, looking west towards Monte Pizzuta.

1515



Stephen Goldie The Periodic Table of Urbanism 54th ISOCARP Congress 
2018

� �

Monte	Pellegrino,	Palermo	©	E.	Stephen	Goldie	2009	

Figure 5: Urban core to sea shore: Palermo, Sicily, looking north towards Monte Pellegrino.

Figure 6: Palermo (courtesy of Google Earth) with possible ‘special districts’ indicated.
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Figure 8: Classifying urban sprawl (© Hazel Borys 2012, but modified by author with permission)

Rural	edge	to	Urban	Core	✓ Urban	Core	to	Sea	Shore	?	
	

Watershed	to	water’s	edge	

	 Figure 7: The missing transect zones.
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5. Classifying Sprawl 

Figure 8 above shows a slightly modified version of a very insightful transect analysis of 
urban sprawl prepared by Hazel Borys in 20126. It builds upon earlier, ground-breaking work 
on the sprawl transect done by Galena Tachieva7. The only changes proposed here are the 
addition of the extractive industry and a new numbering scheme. This last change requires 
some explanation: imagine a natural area that is being mined for some natural resource, 
while it is being mined it is a degraded area and when the mining stops we would usually like 
to see it returned to as close to its natural state as possible, so we might designate the area 
as T1 minus, indicating both its current use and built form, and its intended future. 

The same terminology is then applied for all of the sprawl elements, and similarly their 
present state and likely desired future character are immediately apparent. But note that the 
future succession to good urbanism is not necessary an automatic move up the diagram, 
within the same column; it will require analysis and consideration. 

Of course, when this system is applied to a statutory plan it will require “existing use” 
provisions that enable current land uses and built form to continue as they are, while 
enabling all or part of a ‘minus’ transect zone to up-zone at some time in the future, in 
accordance with an approved master plan. Up-zoning is used here very generically, it may be 
that, for example, a sprawl repair masterplan for a T3 minus zone (i.e. single family 
subdivisions) might both provide street improvements to create something close to a proper 
block structure (i.e. T3-Sub-urban) for most of the area while also providing a neighbourhood 
centre of T4-General Urban and T5-Urban Centre zones. This latter component being a more 
accurate example of “up-zoning”. 

Changing the categories from S1 to S9, where ’S’ stands for ‘sprawl’, to T1 minus  to T6 
minus is also advantageous because the word ’sprawl’ limits and understates the problem. It 
limits it to certain first-world countries and it does not give enough emphasis to the point that 
these types of development are at best temporary (e.g. mines until the resource is 
exhausted) and at worst destructive, locally and globally. In addition, some people see 
nothing wrong with sprawl. So, there are at least three good reasons for using a much 
stronger term: aberrant. Sprawl, slums, etc. are unsustainable aberrations from the truly 
sustainable forms of urbanism that are identifiable throughout the history of civilisation and 
should be referred to as such. 

Note that it is not proposed that this become a system that grades urbanism from 
outstanding to horrific, because it would involve a massive effort to no good purpose. It is 
proposed that there is good urban form that is stable over the long term, and aberrant urban 
form that is unstable over the long term. This is a binary situation, so only normal (T1, T2, T3, 
etc.) and aberrant or deliberately temporary (T1-, T2-, T3-, etc) are all that are required. A 
transect of built form with elements coded as T1+, T2+, T3+, etc. is therefore neither 
warranted nor useful. 

Note too that the transect zone ‘Special District’ from figure 1 is identical to T5 minus—type c 
(i.e. an enclosed retail mall) in figure 8. Clearly, replacing the transect zone ‘special districts’ 
with nine different categories of sprawl allows a greater understanding of aberrant urban-
ecological zones and how they might be repaired. This adds to the strength of transect-
based planning, while leaving open the opportunity to use the term ‘special districts’ much 
more constructively, but before we can make sense of the true nature of special districts it is 
first necessary to understand boundary conditions. 

6. Boundary Conditions 

Surveys of existing conditions and similar planning studies rarely pay attention to the 
boundary condition of large areas devoted to a single purpose, but it is key to how such 
areas relate to the rest of the urban fabric. 

� �
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The Acropolis, rising majestically above the central area of Athens, Greece (figure 10) is 
possibly the archetype of all special districts. It is about the size of three city blocks, so it is 
not as large an element as it seems. Clearly, the defining feature is its fortified boundary, a 
wall designed to add to the natural defensive qualities of the hill on which it sits, while also 
increasing the area within which people could shelter in time of attack. Over the centuries, 
defenders of the Acropolis have never been defeated by direct assault, only by encirclement 
and the threat of starvation. 

Buckingham Palace in London (figure 11) occupies a much larger area. The site is irregular 
in shape, but perhaps it could contain around fifteen city blocks. Unlike the Acropolis it has a 
secured boundary, one designed to be guarded, but not to withstand a heavily armed 
assault. 

� �

Figure 11: A secured boundary surrounds Buckingham Palace, part of an irregularly shaped complex 
approx. 520 x 610 metres or 1,700’ x 2,000’. 

The	Acropolis,	Athens,	Greece	©	E.	Stephen	Goldie	2014	

Figure 10: A fortified boundary, approx. 250 x 150 metres or 820’ x 490’, surrounds the Acropolis.
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In contrast to the two preceding examples, a fenced boundary is very common. The term 
‘fence’ is used here to indicate a demarcated boundary, as in the magnificent hedge around 
the ΣΑΕ Fraternity House in figure 12. ‘Fenced’ also includes ha-has and the wide expanses 
of ‘free-fire zone’ lawn and shrubbery used to discourage unregulated pedestrian access to 
campus style developments, such as a business park. In this context then a “fence” is any 
form of physical demarcation that is more than a line on a map but less than the sort of fence 
or wall intended to deter a purposeful intruder. 

To complete the set we need only to add the case where the only demarcation of a boundary 
is by a few surveyor’s pegs or marks. This gives us the simple, but very useful symbology 
proposed at figure 13, in which the symbols for surveyed and fenced boundaries are 
standard drawing practice and the symbols for secured and fortified boundaries are standard 
NATO map-marking practice (respectively a barbed wire fence and a trench line). Finally, 
when a fenced, secured or fortified boundary encloses an area greater than four hectares 
(ten acres) drawing these symbols in red will highlight them as potential special districts.  
 

� �

The	1842	Ross	Crane	House	at	247	Pulaski	Street,	Athens,	GA,	USA	©	E.	Stephen	Goldie	2010		
Figure 12: A fenced boundary (or in this case, a hedge) demarcating the front garden of the ΣΑΕ 

Fraternity House’s 420’ x 200’ plot (approx 130 x 60 metres).

Figure 13: Graphics for boundary conditions.
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The key point is that physically defined (i.e. fenced, secured or fortified) boundaries constrain 
movement. The areas outside and inside might be walkable, but the community is prevented 
or discouraged from walking from one to the other. When these areas are smaller in size 
than a large city block (say 200 metres or 660 feet square) there is usually little impact on 
walkability, but when they cover even slightly larger areas than a single block they have a 
major impact on the urban fabric. Obviously, the impact is situational, but generally the larger 
the area enclosed, the greater the impact. This factor allows us to distinguish true special 
districts from the missing urban-ecological zones and to complete our understanding of the 
elements of urbanism. 

7. Case Study: Palermo, Sicily, Italy (part 2) 

Applying the symbology for boundary conditions developed above to our earlier analysis of 
Palermo (figure 14) allows the list of unclassified uses to be usefully divided into three 
groups. 
 

Firstly, special districts (as proposed to be defined): three areas have a boundary condition 
that is more than just to dissuade trespassers: the Stadio La Favorita sporting complex and 
the offices of the President of the Sicilian Region based around Villa Belmonte are securely 
fenced to prevent unwanted ingress, while Ucciardone, Palermo’s nineteenth-century 
Bourbon prison secures its convicted occupants with massive stone walls and guard towers.  

� �

Figure 14: Palermo (courtesy of Google Earth) with fenced and secured boundary conditions 
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Secondly, parks and recreation (as opposed to natural areas): the Monte Pellagegrino nature 
preserve clearly has very different characteristics to the Stadio La Favorita sporting complex, 
which is in itself quite different to the formal urban parks in this part of Palermo (the Giardino 
Inglese and Giardino Garibaldi). 

Finally, the missing transect zones: none of the other land uses (cemetery, harbour, marina, 
etc.) appear to qualify as special districts, they are simply urban-ecological zones that exist in 
an almost identical form in most urban areas. 

8. The Missing Transect Zones 

The standard rural-to-urban transect (figure 1) provides for agricultural production, housing 
and commerce, but towns and cities cannot exist without governance, manufacture and 
transport. In addition, urban populations usually also demand (or have thrust upon them) 
utilities, religion and culture. A complete prototypical transect requires that the missing urban-
ecological zones, such as warehouses, refineries, ports, universities, etc., which are usually 
the economic base of a city or town be separately classified. As figure 15 illustrates, they are 
not difficult to distinguish from each other, in both land use and built form, so it should be 
quite possible to identify prototypes and to arrange them along a prototypical transect, just 
like T1-Natural to T6-Urban Core in figure 1. Similarly, distinct urban-ecological zones should 
also be able to be identified for parks and recreation uses and structures, because - as the 
Palermo case study demonstrates - a national park and a city park are very different urban-
ecological conditions. 

� �

Figure 15: Uses that typically constitute the economic raison d’etre of most cities (main 
building of Hamburg University courtesy of Wikipedia, other photos  courtesy of Pixabay).

Warehousing Refining
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A complete list of the missing transect elements in a typical progression that builds upon the 
familiar T1 to T6 rural-to-urban progression, might consist of: 
• T7 Major Civic: 

1. Cultural; 
2. Religious; 
3. Government; and 
4. Royal, presidential and ambassadorial. 

• T8 Parks & Recreation: 
1. Landscaped; 
2. Sporting; 
3. Structured (stadia, amusement parks, etc.); and 
4. Marinas. 

• T9 Major Utility Infrastructure. 
• T10 Industry: 

1. Services and trades; 
2. Manufacturing and warehousing (including cleaning, sorting and packing primary 

produce, and road transport depots); and 
3. Refining and smelting. 

• T11 Transport facilities: 
1. Ports and harbours; 
2. Rail yards; 
3. Airports, airfields and helicopter landing zones; and 
4. Space ports. 

‘Major’ in the context of the proposed T7 zone is meant to distinguish large civic buildings 
and precincts, typically found only in regional centres, from smaller versions of the same 
function that are typically found in or near to district and neighbourhood centres. In the 
context of the proposed T9 zone, ‘major’ infrastructure is any that requires its own plot of 
land. 

One important reason for identifying the missing transect elements is because: 

“Some things will always be separated from residential, but often can still be 
walkable in context. Just because some uses aren’t compatible with 
residential, doesn’t mean they can’t be compatible with each other, and the 
rest of the city.”8 

And a second reason is because transect-based planning is already being applied to places 
dominated by governance, manufacture and transport, for example the El Paso Airport 
Regulating Plan, Santa Fe Barrio Capital Regulating Plan and El Paso Medical Centre of the 
Americas Regulating Plan7. While these plans are no doubt individually excellent, the lack of 
a common language for the civic and economic zones, along with differing interpretations of 
what a special district is, reduces the ability to transfer knowledge across the profession and 
thereby learn from one project to the next. 

9. Special Districts as a Community Unit 

As explained under “2. Community Units” above, the transect zones are usually grouped into 
community units and the urban structure is formed from these units and their supporting 
infrastructure.  The preceding discussion has now made it clear that the term ‘special district’ 
is not required to describe or classify the elements of urban sprawl, nor is it required to 

� �
1523



Stephen Goldie The Periodic Table of Urbanism 54th ISOCARP Congress 
2018

provide for the missing transect zones that have been tentatively catalogued above; 
however, there is a need for a term to describe special groupings of transect elements in 
circumstances that meet the following proposed definition (see figures 10 to 13 regarding 
fenced, secured and fortified boundaries): 

A Special District is a special purpose community unit containing at least three 
urban-ecological zones within a physically defined boundary. 

Typical examples include airports, boarding schools, citadels (a heritage feature in many 
European cities), colleges, convents, hospitals, military bases, monasteries and universities, 
and would be labeled ‘special district—airport’, ‘special district—boarding school’ etc. Along 
with a defined boundary, these urban elements will also have an internal transect structure, 
as the examples at table 1 above notionally demonstrate. They are almost cities within cities. 

Returning to the three examples, the Acropolis (figure 10) can now be classified as a Special 
District—Heritage with a fortified boundary and mostly containing the transect zone T7(b) 
Religious—Historic; Buckingham Palace (figure 11) as Special District—Palace with a 
secured boundary and dominated by the transect zone T7.4 Royal; while the ΣΑΕ Fraternity 
House (figure 12) is not a special district, just a very nice element within a T4 zone. 

10. The Periodic Table of Urbanism 

Bringing it all together, figure 16 below shows the expanded transect from watershed to 
waters edge, within which there will also usually be a number of special districts, such as a 
jail, university, boarding school, etc. 

� �

Special District - Jail/Gaol Special District - Barracks/Fort
 Secured boundary (−x−x−)  Secured boundary (−x−x−)
 T5 Administration, classrooms and theatres T3 Married quarters
 T5 Cell blocks T4 Town centre
 T8 Sports fields T5 Bachelor quarters & barracks
 T10 Workshops & stores T5 Administration, classrooms and theatres

T10 Workshops & stores

T8 Sports fields & firing ranges
T1 Close training area

Special District - University Campus Special District - Hospital Complex
 Fenced* boundary (−/−/−)  Fenced* boundary (−/−/−)
 T5 Dormitories  T4 Specialist treatment & support facilities
 T5 Theatres, lecture halls & seminar rooms  T6 Wards, theatres and administration
 T6 Administration & libraries  T8 Gardens
 T8 Gardens & sports fields  T10 Workshops & stores
 T10 Laboratories, workshops & stores  T9 Incinerator

* ‘fenced’ means anything intended to demarcate private land, but to a lesser degree than ‘secured’ or ‘fortified’.
Table 1: Likely transect  zones across some typical special districts.
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It is now possible to arrange into one ‘urban periodic table’ (table 2 at page 15) the standard 
rural-to-urban transect extending from watershed to water’s edge and including the 
productive, transport and other uses in the city, along with some of the subclassifications that 
are now commonly used in transect-based statutory planning, the temporary and aberrant 
types of development, and an expanded range of community units, including special districts 
as now defined. 
 

The Periodic Table of the Elements is deliberately arranged to demonstrate the periodicity 
and grouping of the atoms. Similarly, the columns in the Periodic Table of Urbanism are all 
grouped by function, while the core box of twelve transect zones (outlined in lilac) 
demonstrate the urban equivalent of periodicity. These three rows across four columns (T3.1 
to T6.1, T3.2 to T6.2 and T3.3 to T3.6) are typical local transects identifying four distinct, but 
co-dependent arrangements of built form. For example, suburbs at 5 to 15 units per hectare 
(2 to 6 units per acre) are only going to support general urban development one to two 
storeys in height and so on. 

Note that within Table 2, in the left hand column, ‘x’ represents the relevant T-zone, e.g. T1.1 
and so on. Note also that the numerical values given for some transect zones are tentative 
and require ground-truthing through case studies. 

Studies and research to identify the mathematical relationships between each transect 
element, stable and unstable, are currently underway and may form the subject of a future 
paper. 

11. Conclusion 

Whether towns of thousands of people and cities of millions are more or less complex than 
the 118 chemical elements so far discovered is debatable, but as Professor Dmitri 
Mendeleev is quoted as saying: 

“It is the function of science to discover the existence of a general reign of 
order in nature and to find the causes governing this order. And this refers in 
equal measure to the relations of man - social and political - and to the entire 
universe as a whole.”9 

� �14
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Just as the Periodic Table of Chemistry identifies the physical components of our universe 
and is able to predict the relationships between them, the Periodic Table of Urbanism 
provides a comprehensive framework for describing the “general reign of order” in our towns 
and cities while also enabling the development of an algorithmic framework for planning as a 
necessary step towards the positive application of artificial intelligence to urban planning. 
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1. Introduction 

:LWK�WKH�UDSLG�SURFHVV�RI�XUEDQL]DWLRQ��WKH�SUREOHPV�RI�QDWXUDO�UHVRXUFHV�FRQVXPSWLRQ�DQG�
HQYLURQPHQWDO�FULVLV�KDYH�EHHQ�LQFUHDVLQJO\�VHYHUH��,Q�WKLV�FDVH��WKH�IRFXV�RI�XUEDQ�SODQQLQJ�
LV�JUDGXDOO\�FKDQJLQJ�IURP��LQFUHPHQW��WR��VWRFN��LQ�XUEDQ�VSDFH��ZKLFK�PHDQV�WKH�IRFXV�RI�
GHYHORSLQJ�QHZ�DUH�RI�XUEDQ�LV�FKDQJLQJ�WR�RSWLPL]H�WKH�ODQG�XVH�LQ�GHYHORSHG�DUH�RI�WKH�FLW\��
7KXV��ILQGLQJ�WKH�SODQQLQJ�PHWKRGV�WR�LPSURYH�WKH�HIILFLHQF\�RI�ODQG�UHVRXUFHV�DOORFDWLRQ�DQG�
WR�UHGXFH�WKH�QHJDWLYH�HQYLURQPHQWDO�LPSDFWV�KDV�EHFRPH�RQH�RI�WKH�PDLQ�FRQFHUQV�RI�
DFDGHPLF�VRFLHW\��,Q�WKH�����V��WKH�WKHRU\�RI�0;'��0L[HG�XVH�'HYHORSPHQW��ZDV�LQWURGXFHG�
LQWR�&KLQD��=KX��������0;'�LV�DQ�LQQRYDWLYH�FRQFHSW�RI�ODQG�XVH��ZKLFK�LV�EDVHG�RQ�WKH�
UHIOHFWLRQ�RI�WKH�WUDGLWLRQDO�IXQFWLRQDO�]RQLQJ��7KLV�WKHRU\�KDV�EHHQ�GHYHORSHG�IURP�WKH�����V�
WR�WKH�����V�LQ�WKH�8QLWHG�6WDWHV�DQG�WR�VRPH�H[WHQW�LW�ODLG�WKH�IRXQGDWLRQ�RI�XUEDQ�
GHYHORSPHQW�PRGHOV�VXFK�DV�72'�DQG�71'��:DQJ�DQG�/L��������0;'�SURYLGHV�D�
VXVWDLQDEOH�ODQG�XVH�PRGH��ZKLFK�KDV�VLJQLILFDQW�DGYDQWDJHV�LQ�EUHDNLQJ�WKH�ERWWOHQHFN�RI�
XUEDQ�ODQG�XVH��SURPRWLQJ�WKH�LQWHJUDWLRQ�RI�IXQFWLRQV�DQG�VWLPXODWLQJ�WKH�VRFLDO�YLWDOLW\��
+RZHYHU��EDVHG�RQ�WKH�UHVHDUFK�RI�WKH�SUDFWLFH�RI�PL[HG�ODQG�XVH�LQ�&KLQD��LW�LV�IRXQG�WKDW��
IURP�WKH�SHUVSHFWLYH�RI�WKHRU\��WKH�GLVFXVVLRQV�RI�PL[HG�ODQG�XVH�PDLQO\�IRFXV�RQ�WKH�
LQWURGXFWLRQ�DQG�GLVFULPLQDWLRQ�RI�WKH�FRQFHSWV��WKH�FRQFHSW�RI�PL[HG�ODQG�XVH�DQG�WKH�
VLPLODULWLHV�DQG�GLIIHUHQFHV�RI�WKH�FRPSDWLELOLW\�RI�ODQG�XVH�DQG�WKH�FRQVWUXFWDELOLW\�RI�ODQG��IRU�
LQVWDQFH��DWWHPSWLQJ�WR�LPSURYH�WKH�RSHUDWLRQ�PHFKDQLVP�RI�PDQDJHPHQW��SODQQLQJ�DQG�
LPSOHPHQWDWLRQ�GXULQJ�WKH�SUDFWLFH�SURFHVV��;X�HW�DO���������)URP�WKH�SHUVSHFWLYH�RI�SUDFWLFH��
PRVW�RI�WKH�GLVFXVVLRQV�IRFXV�RQ�WKH�PL[�RI�FRPSDWLEOH�ODQG�XVH�RU�WKH�GHYHORSPHQW�RI�ODUJH�
VFDOH�XUEDQ�DUHDV�RU�VPDOO�VFDOH�XUEDQ�DUHDV�DV�ODQG�SDUFHOV��ZKLFK�DUH�FRQWUDU\�WR�WKH�
RULJLQDO�LGHD�RI�WKH�PL[HG�ODQG�XVH�WKDW�WKH�GHYHORSPHQW�VKRXOG�EH�VWDUWHG�IURP�WKH�
FRPPXQLWLHV�LQVWHDG�RI�ODQG�SDUFHOV��7KH�FRQWUDULHV�KDYH�UHGXFHG�WKH�HIIHFWLYHQHVV�RI�WKH�
PL[HG�ODQG�XVH�DV�D�VXVWDLQDEOH�ODQG�XVH�PRGH��LQ�VROYLQJ�WKH�SUREOHPV�RI�SURYLGLQJ�MRE�
KRXVLQJ�EDODQFH�DQG�FUHDWLQJ�YLWDO�FRPPXQLW\�DQG�LQ�DOOHYLDWLQJ�WKH�QDWXUDO�HQYLURQPHQW�
SUHVVXUH��%DVHG�RQ�WKH�FXUUHQW�SUDFWLFH��WKLV�SDSHU�FRPSDUHV�WKH�³SUHVHQW�PRGH´�ZLWK�WKH�
³FRQFHSWLRQ�RI�SDVW´�LQ�RUGHU�WR�H[SORUH�WKH�DSSURDFK�RI�DGRSWLQJ�WKH�³LQWURGXFHG�H[SHULHQFH´�
LQ�WKH�³ORFDO�SUDFWLFH´��
2. The Supposed Utility of the Mixed Land Use 
2.1  Break the Mechanical Function Zoning 
,Q�WKH�VHFRQG�KDOI�RI�WKH���WK�FHQWXU\��WKH�WUDGLWLRQDO�PHWKRGV�RI�XUEDQ�SODQQLQJ�ZHUH�
TXHVWLRQHG�RQH�DIWHU�DQRWKHU��$W�WKDW�WLPH��WKH�IXQFWLRQDO�]RQLQJ�WKRXJKW�ZDV�TXHVWLRQHG�WKH�
PRVW��ZKLFK�ZDV�RQH�DVSHFW�RI�WKH�&KDUWHU�RI�$WKHQV�IRFXVHG�RQ��,Q�������-DQH�-DFREV�
FULWLFL]HG�WKDW�WKH�ORVV�RI�XUEDQ�YLWDOLW\�DQG�GLYHUVLW\�ZHUH�FDXVHG�E\�WKH�IXQFWLRQDO�]RQLQJ�
WKRXJKW��6KH�VXJJHVWHG�WKDW��&LWLHV�VKRXOG�EH�EDVHG�RQ�WKH�SULQFLSOH�RI�PL[HG�IXQFWLRQV���,Q�
������WKH�&KDUWHU�RI�0DFKX�3LFFKX�VWDWHV�WKDW��7RGD\��LQ�SODQQLQJ«HIIRUWV�VKRXOG�EH�PDGH�
WR�FUHDWH�DQ�LQWHJUDWHG��YHUVDWLOH�HQYLURQPHQW���7KH�GLYHUVLILHG�FKDUDFWHULVWLFV�RI�PL[HG�ODQG�
XVH�UHVSRQG�WR�WKLV�WUHQG�RI�GHYHORSPHQW��7KH�PL[HG�ODQG�XVH�DGYRFDWHV�IOH[LEOH�
FRPELQDWLRQ�RI�YDULRXV�IXQFWLRQV�RI�PRGHUQ�FLWLHV�DQG�LV�DQ�DFWLYH�UHIOHFWLRQ�RQ�WKH�WUDGLWLRQDO�
PHFKDQLFDO�PRGH�RI�IXQFWLRQDO�]RQLQJ��
2.2  Reshape the Vitality of Urban and Community 
)URP������WR�������WKH�SRSXODWLRQ�LQ�$PHULFDQ�VXEXUEV�LQFUHDVHG�IURP������PLOOLRQ�WR�����
PLOOLRQ��7KH�GHFOLQH�RI�LQQHU�FLWLHV�FDXVHG�E\�WKH�ODFN�RI�XUEDQ�YLWDOLW\�LQWHQVLILHG�WKLV�WUHQG�RI�
VXEXUEDQ�VSUDZO��7KH��1HZ�8UEDQLVP���ZKLFK�URVH�LQ�����V��DGYRFDWHG�WKH�FUHDWLRQ�DQG�
UHFRQVWUXFWLRQ�RI�GLYHUVH«�PL[HG�XVH�RI�FRPPXQLW\«IRUPLQJ�SHUIHFW�XUEDQ��UXUDO�DQG�
QHLJKERUKRRG�XQLWV��7DOHQ��������$GRSWLQJ�WKH�PL[HG�ODQG�XVH�KDG�EURXJKW�FKDQJHV��IRU�
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H[DPSOH��JDWKHULQJ�WKH�PXOWL�SXUSRVH�IDFLOLWLHV�LQ�XUEDQ�FHQWHUV�DQG�FRPPXQLWLHV��SURORQJLQJ�
WKH�GXUDWLRQ�RI�RXWGRRU�DFWLYLWLHV�RI�UHVLGHQWV��HQKDQFLQJ�FRPPXQLFDWLRQV�DPRQJ�
QHLJKERUKRRG�DQG�SURPRWLQJ�D�VHQVH�RI�FRPPXQLW\�EHORQJLQJ��=KDQJ�DQG�:DQJ��������WKXV�
IDFLOLWDWLQJ�WKH�JUDGXDO�UHWXUQ�RI�VXEXUEDQL]DWLRQ�SRSXODWLRQV�DQG�UHLQYLJRUDWLQJ�WKH�LQQHU�FLW\��
2.3  Reduce the Pressure on the Ecological Environment 
7KH�H[SDQVLRQ�RI�XUEDQ�GHYHORSPHQW�KDV�LQWHQVLILHG�WKH�XUEDQ�VSUDZO��'XULQJ�WKH�SURFHVV�RI�
H[SDQVLRQ��WKH�ERXQGDULHV�RI�FLWLHV�KDYH�EHHQ�DSSURDFKLQJ�WKH�VHQVLWLYH�DUHDV�RI�HFRORJLFDO�
HQYLURQPHQW�DQG�WKH�VLQJOH�IXQFWLRQDO�PHFKDQLFDO�FRPELQDWLRQV�RI�ODQG�XVH�KDYH�UHVXOWHG�LQ�
WKH�LQHIILFLHQW�XVH�RI�ODQG�UHVRXUFHV��7KH�PL[HG�ODQG�XVH�SURPRWHV�PRUH�LQWHQVLYH�DQG�GHQVH�
GHYHORSPHQW�PRGHV��FUHDWLQJ�PRUH�HIILFLHQW�PHWKRGV�RI�ODQG�XVH��UHGXFLQJ�WKH�FRQVXPSWLRQ�
RI�XUEDQ�UHVRXUFHV��VXFK�DV�EXLOGLQJV�DQG�VSDFHV��DQG�GHFUHDVLQJ�WKH�FRQVXPSWLRQ�RI�
HQHUJ\�DQG�WKH�SROOXWLRQ�FDXVHG�E\�FRPPXWLQJ�WUDIILF��VR�DV�WR�ZHDNHQ�WKH�QHJDWLYH�HIIHFWV�
RQ�WKH�HFRORJLFDO�HQYLURQPHQW��6WHLQHU�DQG�%XWOHU��������7KURXJK�WKH�PXOWL�GLPHQVLRQDO�
PL[LQJ�RI�PXOWLSOH�IXQFWLRQV�ZLWKLQ�D�FHUWDLQ�VSDWLDO�UDQJH�RI�DUHD��GLYHUVH�SURMHFW�IXQFWLRQV�
FDQ�EH�DFKLHYHG�ZLWK�OHVV�ODQG�UHVRXUFHV��WKXV�UHVHUYLQJ�PRUH�HFRORJLFDO�VSDFH�IRU�XUEDQ�
GHYHORSPHQW�DQG�LQFUHDVLQJ�FDUERQ�VLQNV��)LQDOO\�DFKLHYH�WKH�JRDO�RI�EXLOGLQJ�ORZ�FDUERQ�
FLWLHV��
3. Main Methods and Limitations of Practicing Mixed Land Use in China 

7KH�RULJLQDO�SXUSRVH�RI�LQWURGXFLQJ�WKH�FRQFHSW�RI�PL[HG�ODQG�XVH�WR�&KLQD�LV�WKDW�³5HGXFH�
WKH�ZRUNLQJ�FODVV�GDLO\�SHQGXOXP�EHWZHHQ�OLYLQJ�TXDUWHUV�DQG�ZRUNLQJ�DUHDV´��4LX��������
6LQFH�LQWURGXFHG��WKH�WKHRU\�KDV�EHHQ�SUDFWLFHG�LQ�FLWLHV�IRU�PRUH�WKDQ����\HDUV��7KH�WKHRU\�
KROGV�WKDW��WKH�PL[HG�ODQG�XVH�VKRXOG�DFKLHYH�WKH�JRDOV�RI�EDVLF�VNLOOV��KDUPRQ\�DQG�YLWDOLW\��
�;X�DQG�;X��������7KHUH�KDYH�EHHQ�PDQ\�FDVHV�RI�PL[HG�ODQG�XVH�DW�WKH�OHYHO�RI�UHJXODWRU\�
GHWDLOHG�SODQQLQJ��KHUHLQDIWHU�UHIHUUHG�WR�DV��UHJXODWRU\�SODQQLQJ����EXW�WKH�DFKLHYHPHQWV�RI�
HFRORJLFDO�DQG�YLWDOLW\�JRDOV�KDYH�QRW�EHHQ�ZLGHO\�DSSURYHG�\HW��%\�DQDO\]LQJ�WKH�FDVHV�RI�
PL[HG�ODQG�XVH�LQ�YDULRXV�SODFHV��WKH�DXWKRUV�ILQG�WKDW�WKHUH�DUH�VRPH�OLPLWDWLRQV�RI�WKH�
SUDFWLFH�RI�WKH�PL[HG�ODQG�XVH�LQ�&KLQD��7KRVH�OLPLWDWLRQV�DUH�UHOHYDQW�WR�WKH�VSDFH��SODQQLQJ�
DQG�LPSOHPHQWDWLRQ��
3.1  Current Main methods of Practicing Mixed Land Use in China 
3.1.1  At the Land Parcel Level: Based on the Mixed of Categories and Proportions 
˄1˅  Mix of Land Categories Based on the Compatibility of Land Use 
7KH�PL[�RI�ODQG�XVH�DW�WKH�OHYHO�RI�ODQG�SDUFHO�UHIOHFWV�D�VWURQJ�WKRXJKW�RI�SODQQHG�HFRQRP\�
LQ�WHUPV�RI�FDWHJRU\��7KH�JRYHUQPHQW�OHDGV�WR�GUDZ�WKH�EOXHSULQW�IRU�PL[HG�GHYHORSPHQW�DQG�
WR�GHILQH�WKH�FDWHJRU\�RI�PL[HG�ODQG�XVH�ZLWKLQ�HDFK�ODQG�SDUFHO�ZKHQ�WKH�PL[HG�ODQG�LV�VROG�
SXEOLFO\��7KH�ZRUN�EDVLFDOO\�IROORZV�WKH�VXJJHVWLRQ�RI�ODQG�FRPSDWLELOLW\�LQ�WKH�Standard for 
Classification and Planning of Urban Land and Construction Land (GB50137-
2011)�KHUHLQDIWHU�UHIHUUHG�WR�³WKH�6WDQGDUG�RI�/DQG�8VH´���VXFK�DV�WKH�FDWHJRULHV�RI�5�
�UHVLGHQWLDO���%��FRPPHUFLDO�DQG�EXVLQHVV�IDFLOLWLHV��DQG�6��5RDG��6WUHHW�	�7UDQVSRUWDWLRQ��
�7DEOH����� 

7KHUH�DUH�WZR�UHDVRQV�IRU�WKH�GHSDUWPHQWV�UHOHYDQW�WR�ODQG�PDQDJHPHQW�WR�VSHFLI\�WKH�
FDWHJRULHV�RI�WKH�PL[HG�ODQG�XVH��7KH�ILUVW�UHDVRQ�LV�WR�FRPSO\�ZLWK�WKH�OHJDO�SURFHVV�RI�ODQG�
WUDQVIHU�DQG�WR�FRQVLGHU�WKH�SULFH�RI�ODQG��LQ�RUGHU�WR�PLQLPL]H�WKH�GLVSXWHV�RYHU�LQWHUHVWV�LQ�
WKH�SURFHVV�RI�ODQG�WUDQVIHU��7KH�VHFRQG�UHDVRQ�LV�WR�WU\�WR�FRQWURO�WKH�PDUNHW��E\�FRPELQLQJ�
DQG�DUUDQJLQJ�WKH�XVHV�ZKLFK�DUH�FRQVLGHUHG�WR�KDYH�JUHDWHU�EHQHILWV�ZLWKLQ�WKH�ODQG�SDUFHO��

�
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Table 1.Cases of Mixed Land Development in Typical Land Plots 
&DVH� $UHD�KP��� 7\SH�RI�0L[HG�/DQG�8VH�

/DQG�3ORW�RI�-LDQJQLQJ�6FLHQFH�3DUN��1DQMLQJ�&LW\� ���� 5��%���

/DQG�3ORW�RI�3XNRX�6FLHQFH�3DUN��1DQMLQJ�&LW\� ���� %��5��

/DQG�3ORW�RI�7DLKX�1HZ�7RZQ��:X[L�&LW\� ����� 5��%��%��

/DQG�3ORW�RI�:X]KRQJ�(FRQRPLF�'HYHORSPHQW�
=RQH��6X]KRX�&LW\� ���� 5��%��%��

/DQG�3ORW�RI�&KXDQ�&RWWRQ�)DFWRU\�3KDVH�,,��
&KHQJGX�&LW\� ���� 5��%��6���

Sources of Data:By the Author. 
˄2˅  Mix of Proportions Based on the Regulation of Function 
7KHUH�DUH�WZR�ZD\V�WR�OLPLW�WKH�SURSRUWLRQ�RI�PL[HG�IXQFWLRQ�LQ�WKH�OHYHO�RI�ODQG�SDUFHO��RQH�LV�
OLPLWLQJ�WKH�SRUWLRQ�RI�GLIIHUHQW�ODQG�XVH�FDWHJRULHV�LQ�WKH�6WDQGDUG�RI�/DQG�8VH�DQG�WKH�RWKHU�
LV�GHWHUPLQLQJ�WKH�SURSRUWLRQ�RI�GLIIHUHQW�PLQRU�FDWHJRULHV�RI�ODQG�XQGHU�WKH�VDPH�PDLQ�ODQG�
XVH�FDWHJRU\��7KH�SURSRUWLRQ�OLPLWDWLRQ�LV�XVXDOO\�GHWHUPLQHG�E\�WKH�JRYHUQPHQW��ZKLFK�LV�
EDVHG�RQ�WZR�SXUSRVHV��)LUVWO\��FRQVWUDLQ�WKH�GHYHORSHUV��SUHYHQWLQJ�WKHP�IURP�WDNLQJ�
DGYDQWDJHV�LQ�WKH�SURFHVV�WR�H[SDQG�WKH�VKDUH�RI�WKH�RSHUDWLRQDO�ODQG�GHYHORSPHQW��DQG�
VHL]LQJ�SULYDWH�SURILWV�LQ�WKH�QDPH�RI�PL[HG�XVH��)RU�H[DPSOH��LQ�WKH�Pilot Opinion on 
Comprehensive Land Use Planning and Land Management in China (Shanghai) Free Trade 
Pilot Area (2014) 443,�LW�LV�VWDWHG�WKDW�³VWUHQJWKHQLQJ�WKH�UHJXODWLRQ�RI�FRPSUHKHQVLYH�ODQG�
XVH��DQG�WKH�FRPSRVLWLRQ�DQG�SURSRUWLRQ�RI�WKH�XVH�VKDOO�QRW�EH�FKDQJHG�ZLWKRXW�
DXWKRUL]DWLRQ�´6HFRQGO\��UHDFK�WKH�RULJLQDO�JRDO�RI�WKH�PL[HG�ODQG�WUDQVIHU�DQG�DFKLHYH�WKH�
H[SHFWHG�IXQFWLRQDO�DWWULEXWHV�RI�WKH�SURMHFW��)RU�H[DPSOH��LQ�D�PL[HG�ODQG�VDOH�E\�
*XDQJ]KRX�6FLHQFH�&LW\��LW�LV�VWLSXODWHG�WKDW�WKH�SURSRUWLRQ�RI�LQGXVWULDO�PDQXIDFWXULQJ�ODQG�
PXVW�EH�HTXDO�WR�RU�PRUH�WKDQ�����VR�DV�WR�HQVXUH�WKDW�WKHUH�LV�VXIILFLHQW�LQGXVWULDO�ODQG�WR�
VXSSRUW�WKH�LGHQWLILHG�GHYHORSPHQW�RI�*XDQJ]KRX�6FLHQFH�&LW\��DV�ZHOO�DV�WR�UHVHUYH�
GHYHORSPHQW�VSDFH�IRU�KLJK�WHFK�HQWHUSULVHV��
3.1.2  At the Regional Level: The Government Lead the Mixed Development 
7KH�DUHD�RI�PL[HG�UHJLRQV�LV�EDVLFDOO\�DERYH��NP���7DEOH�����VKRZLQJ�WKH�VSDWLDO�
FKDUDFWHULVWLFV�RI��QRW�VXLWDEOH�IRU�ZDONLQJ���7KLV�NLQG�RI�GHYHORSPHQW�LV�JHQHUDOO\�OHG�E\�WKH�
JRYHUQPHQW�DQG�FDQ�EH�URXJKO\�GLYLGHG�LQWR�WZR�FDWHJRULHV��2QH�LV�D�QHZ�FLW\�RU�D�FLW\�OHYHO�
SXEOLF�FHQWUDO�DUHD��ZKRVH�PRGH�LV�DUUDQJLQJ�DQG�FRPELQLQJ�WKH�SOXUDOLVWLF�PRGHUQ�FLW\�OHYHO�
VHUYLFH�IXQFWLRQV�ZLWKLQ�D�VSHFLILF�UHJLRQ��VXSSOHPHQWHG�E\�DSSURSULDWH�UHVLGHQWLDO�IXQFWLRQV��
LQ�RUGHU�WR�FUHDWH�D�G\QDPLF�VSDFH��7KH�RWKHU�LV�D�SDUN�ZLWK�D�FHUWDLQ�SURIHVVLRQDO�IXQFWLRQ��
:LWKLQ�WKH�SDUN��LQ�RUGHU�WR�LQWHJUDWH�WKH�SDUN�DQG�WKH�FLW\��LQ�DGGLWLRQ�WR�WKH�OHDGLQJ�IXQFWLRQ��
WKH�PL[HG�XVH�RI�ODQG�DQG�VSDFH�LV�DGYRFDWHG��WUDQVIRUPLQJ�IURP�VLQJOH�ODQG�XVH�WR�PL[HG�
ODQG�XVH��/LX�DQG�:DQJ��������)RU�H[DPSOH��IRU�WKH�FROOHJH�WRZQV�LQ�*XDQJ]KRX��LQ�DGGLWLRQ�
WR�HGXFDWLRQDO�DQG�VFLHQWLILF�UHVHDUFK�VLWHV��WKH�WHDFKHUV�DQG�VWXGHQWV�DUH�DFFRPPRGDWHG�
ZLWK�VSRUWV�FHQWHUV��VKRSSLQJ�PDOOV��DSDUWPHQWV�IRU�IDFXOW\�DQG�VWDII�DQG�RWKHU�IDFLOLWLHV��GXH�
WR�WKH�ORQJ�GLVWDQFH�EHWZHHQ�WKH�XQLYHUVLW\�DQG�WKH�FHQWUDO�FLW\��

�

�
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Table 2. Cases of Mixed Land Development in Certain Planning Areas 

&DVH� 3ODQQLQJ�
$UHD�NP��� 0DLQ�7\SH�RI�0L[HG�)XQFWLRQV�

&ROOHJH�7RZQ��*XDQJ]KRX�&LW\� �����
(GXFDWLRQ�DQG�5HVHDUFK��������%XVLQHVV�
������5HVLGHQFH��������&RQYHQWLRQ�DQG�
([KLELWLRQ�������6SRUWV�$FWLYLWLHV������

6PDUW�1HZ�7RZQ��)RVKDQ�&LW\� ���� 5HVLGHQFH��������+LJK�WHFK�,QGXVWU\��������
)LQDQFH��������%XVLQHVV�2IILFH�������

=KRQJ[LQ�(FRORJLFDO�7RZQ��7LDQMLQ�&LW\� �����
+LJK�WHFK�,QGXVWU\��������(GXFDWLRQ�DQG�

5HVHDUFK�������+HDOWK�&DUH�������5HVLGHQFH�
������

=KXMLDQJ�1HZ�7RZQ��*XDQJ]KRX�&LW\� ����
5HVLGHQFH��������%XVLQHVV�	�)LQDQFH��������
&XOWXUH�DQG�5HFUHDWLRQ�������$GPLQLVWUDWLRQ�

�������)RUHLJQ�$IIDLU������

/LXKH�1HZ�7RZQ��1DQMLQJ�&LW\� ����
5HVLGHQFH��������7UDGH�DQG�%XVLQHVV��������
&XOWXUH�DQG�5HFUHDWLRQ�������+HDOWK�&DUH�

�����

)XWLDQ�&HQWUDO�'LVWULFW��6KHQ]KHQ�&LW\� ����
%XVLQHVV�	�)LQDQFH��������&RQYHQWLRQ�DQG�

([KLELWLRQ�������5HVLGHQFH��������
$GPLQLVWUDWLRQ�������

Sources of Data: By the Author. 
3.2  Current Limitations of practicing Mixed Land Use 
3.2.1 At the Spatial Level: Focus on the Land Parcel or Region and Neglect Community 
7KH�PL[HG�ODQG�XVH�LQ�&KLQD�LV�GLYLGHG�LQWR�WZR�VSDWLDO�VFDOHV��ODQG�SDUFHO�DQG�UHJLRQ���JURXS��
EXW�OLWWOH�DWWHQWLRQ�LV�SDLG�WR�WKH�PL[HG�XVH�RI�FRPPXQLW\���EORFN�OHYHO��,Q�RQH�VWXG\��/LQER�
4LDQ��������RI�WKH�VSDWLDO�GLVWULEXWLRQ�RI�WUDYHO�RI�UHVLGHQWV�LQ�1DQMLQJ�PHQWLRQHG�WKDW�
³%HFDXVH�WKH�HPSOR\PHQW�LV�UHODWLYHO\�FRQFHQWUDWHG�LQ�WKH�FHQWHU��DUHD��DQG�WKH�ODQG�XVH�RI�
WKH�QHZ�DUHD�LV�UHODWLYHO\�VLQJOH«7KH�SHDN�RI�ZRUN�WUDYHO�LV�PDLQO\�IORZLQJ�LQWR�WKH�FHQWUDO�
DUHD«7KH�FRQWUDGLFWLRQ�EHWZHHQ�WUDIILF�VXSSO\�DQG�GHPDQG�KDV�EHFRPH�TXLWH�SURPLQHQW�´��
$FFRUGLQJ�WR�D�UHSRUW�IURP�WKH�JRYHUQPHQW��LQ�WKH�FROOHJH�WRZQV�LQ�*XDQJ]KRX��WKH�DYHUDJH�
SULFH�RI�QHZO\�EXLOW�FRPPHUFLDO�UHVLGHQWLDO�EXLOGLQJV�KDV�UHDFKHG��������50%���P���ZKLFK�
FORVH�WR�WKH�SULFH�RI�WKRVH�LQ�WKH�ROG�XUEDQ�DUHD��GXH�WR�ODFNLQJ�RI�UHVHUYHG�UHVLGHQWLDO�ODQG��
$V�D�UHVXOW��WKH�IDFXOW\�DQG�VWDII�RI�WKH�XQLYHUVLWLHV�FDQ¶W�DIIRUG�WKH�KLJK�SULFH�DQG�KDYH�WR�OLYH�
IDUWKHU�ZD\��ZKLFK�LV�DJDLQVW�WKH�XWLOLW\�RI�PL[HG�ODQG�XVH�WR�FKDQJH�WKH�VHSDUDWLRQ�RI�MREV�
DQG�KRXVLQJ��
3.2.2 At the Planning Level: Focus on the Land Compatibility and Neglect the 

Pluralistic Mix 
,Q�&KLQD��WKH�PRGHV�RI�PL[LQJ�DGRSWHG�LQ�WKH�SUDFWLFH�RI�PL[HG�ODQG�XVH�DUH�EDVLFDOO\�IXUWKHU�
LQWHUSUHWDWLRQV�RI�WKH�ODQG�XVH�FRPSDWLELOLW\�EDVHG�RQ�WKH�6WDQGDUG�RI�/DQG�8VH��,Q�WKH�
UHOHYDQW�QRUPDWLYH�GRFXPHQWV�RI�ODQG�XVH�PDQDJHPHQW�LVVXHG�LQ�YDULRXV�SODFHV��WKHUH�LV�VWLOO�
QR�HVFDSH�IURP�WKH�LQKHUHQW�VKDFNOHV�RI�WUDGLWLRQDO�PL[LQJ�RI�FRPSDWLEOH�ODQG�XVH�RQO\��ZKLFK�
LV�OLPLWHG�WR�WKH�IRUP�RI��FRPPHUFLDO�DQG�UHVLGHQWLDO�PL[LQJ���=KDQJ�DQG�=KRX��������)RU�
H[DPSOH��LQ�WKH�7HFKQLFDO�*XLGHOLQHV�IRU�5HJXODWRU\�'HWDLOHG�3ODQQLQJ�LQ�6KDQJKDL��UHYLVHG�
HGLWLRQ��������LW�LV�VXJJHVWHG�WKDW�WKUHH�W\SHV�RI�UHVLGHQWLDO�JURXS�ODQG�UHVLGHQWLDO�JURXS�ODQG�
PDLQO\�IRU�KLJK�ULVH�UHVLGHQWLDO�EXLOGLQJV��DUH�QRW�VXLWDEOH�IRU�DGPLQLVWUDWLYH�RIILFH�XVH��
VFLHQWLILF�UHVHDUFK�DQG�GHVLJQ�XVH��LQGXVWULDO�UHVHDUFK�DQG�GHYHORSPHQW�XVH�DQG�ORJLVWLFV�
XVH��$QRWKHU�FDVH�LV�LQ�WKH�7HFKQLFDO�UHJXODWLRQV�RI�8UEDQ�3ODQQLQJ�DQG�0DQDJHPHQW�RI�
)RVKDQ�&LW\������UHYLVLRQ���WDNLQJ�WKH�VHFRQG�FODVV�UHVLGHQWLDO�ODQG��5���DV�DQ�H[DPSOH��,W�LV�

1532



+XDQJ��<XZHL��������Limitations and Reference of Mixed Land Use      ��WK�,62&$53�&RQJUHVV�������

�

VWDWHG�WKDW�WKH�ODQG�LQ�5��FODVV�VKDOO�QRW�EH�FRPSDWLEOH�ZLWK�WKH�VHFRQG�FODVV�LQGXVWULDO�ODQG�
�0����WKH�ORJLVWLFV�VWRUDJH�ODQG��:���WKH�XUEDQ�URDG�ODQG��6���DQG�WKH�VTXDUH�ODQG��*����
$OWKRXJK�WKH�/DQG�1DWXUH�*XLGH�&RPSDWLELOLW\�7DEOH�KDV�FHUWDLQ�JXLGLQJ�VLJQLILFDQFH��LW�
LQFOXGHV�WKH�VXEMHFWLYLW\�DQG�OLPLWDWLRQV�RI�WKH�SODQQHUV�RU�WKH�GHSDUWPHQWV�LQ�FKDUJH�RI�
SODQQLQJ��=KDQJ�DQG�/L��������ZKLFK�WR�D�FHUWDLQ�H[WHQW�TXHVWLRQV�WKH�SRWHQWLDO�RI�SRVLWLYH�
EHQHILWV�EURXJKW�E\�WKH�PXOWLSOH�PL[LQJ�PRGH��
3.2.3  At the Implementation Level: Focus on the leadership of the Government and 

Neglect the Multi-cooperation 
0RVW�RI�WKH�PL[HG�ODQG�XVH�DQG�GHYHORSPHQW�SURMHFWV�LQ�&KLQD�DUH�JXLGHG�E\�WKH�ZLOO�RI�WKH�
JRYHUQPHQW��)URP�WKH�SODQQLQJ�SUHSDUDWLRQ�DQG�DSSURYDO��SODQQLQJ�DQG�FRQVWUXFWLRQ�
PDQDJHPHQW�WR�ODQG�WUDQVIHU�PDQDJHPHQW��WKH�JRYHUQPHQW�LV�LQ�WKH�UROH�RI�GRPLQDQFH�DQG�
WKH�GHYHORSHUV�DUH�LQ�WKH�UROH�RI�H[HFXWRUV��7KH�SXEOLF��UHSUHVHQWLQJ�VRFLDO�IRUFHV��KDV�OLWWOH�
ZD\�WR�SDUWLFLSDWH��DOWKRXJK�LQ�WKH�FRQWH[W�RI�LQVWLWXWLRQDO�LQQRYDWLRQ��WKHUH�KDV�EHHQ�D�
FRRSHUDWLYH�GHYHORSPHQW�PRGH�EHWZHHQ�JRYHUQPHQW�DQG�HQWHUSULVHV��JLYLQJ�WKH�PDUNHW�
PRUH�DXWRQRP\��)RU�H[DPSOH��LQ�WKH�GHYHORSPHQW�RI�;LRQJ]KRX�'LVWULFW�LQ�/LXKH��1DQMLQJ�
&LW\��WKH�JRYHUQPHQW�RQO\�UHJXODWHG�WKH�YROXPH�UDWLR��WKH�JUHHQ�VSDFH�UDWH��WKH�SXEOLF�
IDFLOLWLHV�ODQG�DQG�RWKHU�FRPSXOVRU\�FRQVWUXFWLRQ�LQGH[�WKDW�LQYROYHV�WKH�SXEOLF�LQWHUHVW��7R�
RWKHU�FRQVWUXFWLRQ�LQGH[��WKH�JRYHUQPHQW�RQO\�GRHV�WKH�JXLGDQFH�FRQWURO��,Q�WKH�SODQQLQJ�RI�
WKH�QHZ�DUHD�RI�ZHVW�FRDVW�RI�4LQJGDR��LW�LV�FOHDU�WKDW�DOO�WKH�ODQG�W\SHV�FDQ�EH�PL[HG�ZLWKRXW�
FRQGLWLRQV��H[FHSW���NLQGV�RI�ODQG�W\SHV�ZKLFK�LQYROYH�WKH�SXEOLF�LQWHUHVW�DQG�DUH�QRW�VXLWDEOH�
IRU�IXQFWLRQDO�PL[LQJ�DQG����NLQGV�RI�ODQG�W\SHV�ZKLFK�PXVW�EH�PL[HG�FRQGLWLRQDOO\��

+RZHYHU��DW�SUHVHQW��WKH�XUEDQ�SODQQLQJ�LQ�&KLQD�LV�UHVWULFWHG�E\�WKH�VWULFW�DQG�ULJLG�
UHJXODWLRQ�V\VWHP��7KH�K\VWHUHWLF�V\VWHP�RI�UHJXODWRU\�SODQQLQJ�UHVWULFWV�WKH�GHYHORSPHQW�RI�
UDWLRQDO�PL[HG�ODQG�XVH��,Q�IDFW��WKH�QHZ�DWWHPSWV�RI�SUDFWLFLQJ�PL[HG�ODQG�XVH�KDYH�QRW�IXOO\�
PRELOL]HG�WKH�HQWKXVLDVP�RI�GHYHORSHUV�DQG�VRFLDO�IRUFHV�WR�SDUWLFLSDWH�LQ�WKH�ZKROH�SURFHVV�
RI�GHYHORSLQJ�DQG�GHFLVLRQ�PDNLQJ��/DFNLQJ�RI�WKH�SDUWLFLSDWLRQ�LV�OLNHO\�WR�FDXVH�WKH�
LPSOHPHQWDWLRQ�RI�WKH�PL[HG�ODQG�XVH�SURMHFW�WR�EH�GLIILFXOW�WR�FDUU\�RXW�LQ�WKH�ODWHU�VWDJH�RI�
GHYHORSPHQW��RU�OLNHO\�WR�PDNH�WKH�SURMHFW�KDYH�OLWWOH�HIIHFW�DIWHU�WKH�FRPSOHWLRQ��
4. Lessons of the Key Technologies for Mixed Land Use 
4.1 Early Planning Stage: demarcating the appropriate mixed range under "Spatial 

Mixing + Walking Orientation" 
,GHQWLI\LQJ�D�UHDVRQDEOH�DQG�VXLWDEOH�VFDOH�RI�ODQG�XVH�UDQJH�LV�WKH�ILUVW�FKDOOHQJH�WR�WKH�
HDUO\�SODQQLQJ�VWDJH�RI�WKH�SURMHFW�UHJDUGLQJ�WR�PL[HG�GHYHORSPHQW��7KH�LGHQWLILHG�UDQJH�ZLOO�
LPSDFW�RQ�WKH�IROORZ���XS�OD\RXW�RI�IXQFWLRQ��IXQG���UDLVLQJ�DQG�PDUNHW�DFFHSWDQFH��

6LQFH�WKH�����V��PRVW�UHVHDUFK�RQ�PL[HG�ODQG�XVH�LQ�WKH�8QLWHG�6WDWHV�KDV�IRFXVHG�RQ�D�
FRPPXQLW\�VFDOH��WKDW�LV��ZLWKLQ�D����PLQXWH�ZDONLQJ�]RQH�RU�D������PLOH�UDGLXV�FRUH�VHUYLFH�
FLUFOH��PL[LQJ�UHVLGHQWLDO�ZLWK�LQGXVWULDO��FXOWXUDO��FRPPHUFLDO��DGPLQLVWUDWLYH�DQG�RWKHU�
IXQFWLRQV��%\�WKLV�PHDQV��WKH�VFDOH�LV�VPDOOHU�DQG�WKH�GHYHORSPHQW�F\FOH�LV�VKRUWHU��ZKLFK�LV�
HDVLHU�WR�LPSOHPHQW��;LQJ��������)RU�H[DPSOH��WKH�JULG�SDUWLWLRQLQJ�PRGHO�LQ�/RV�$QJHOHV�LV�
EDVHG�RQ�WKH�FRPPXQLW\�VFDOH��,Q�WKLV�FDVH��IRU�HDFK�SDUWLWLRQHG�GLVWULFW��WKH�PL[WXUH�RI�
UHVLGHQWLDO�DQG�QRQ�UHVLGHQWLDO�LV�WKH�PDLQ�PHDQV��$V�D�UHVXOW��WKH�ORFDO�DEVRUSWLRQ�UDWH�RI�
WUDIILF�GHPDQG�RI�UHVLGHQWV�LV�YHU\�KLJK�DQG�WKH�SHQGXOXP�W\SH�RI�FURVV�UHJLRQDO�WUDIILF�LV�
UHODWLYHO\�VPDOO��7KXV�WKH�ZKROH�WUDQVSRUWDWLRQ�V\VWHP�LV�UHODWLYHO\�HIILFLHQW��6XQJ�DQG�2+�
�������$QRWKHU�H[DPSOH�LV�WKH�SODQQLQJ�RI�GRZQWRZQ�DUHDV�LQ�'HQYHU��,Q�WKH�SODQQLQJ��RQH�RI�
WKH�NH\�REMHFWV�LV�EXLOGLQJ�D�SHGHVWULDQ�RULHQWHG�FLW\��DGYRFDWLQJ�PL[HG�ODQG�XVH�DW�WKH�
FRPPXQLW\�OHYHO��DUUDQJLQJ�UHWDLO��FDWHULQJ�DQG�UHFUHDWLRQ�DORQJ�WKH�VWUHHW�DUHDV�RXWVLGH�WKH�
FRPPXQLW\�DQG�OHDYLQJ�WKH�FHQWUDO�FRPPXQLW\�IRU�RIILFLDO�DQG�UHVLGHQWLDO�XVH��,Q�WKH�
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VXEVHTXHQW�PL[HG�GHYHORSPHQW�SURMHFWV��VXFK�DV�WKH�0LOWRQ�*DLQHV�1HZ�7RZQ�
FRQVWUXFWLRQ��WKH�PRGHV�RI�LGHQWLI\LQJ�WKH�UDQJH�ZHUH�DGRSWHG��E\�FRQVLGHULQJ�WKH�SXEOLF�
WUDQVSRUW�IDFLOLWLHV�DQG�WKH�PDMRU�UHJLRQDO�KLJKZD\�V\VWHPV��LGHQWLI\LQJ�WKH�DUHDV�RI�PL[HG�
GHYHORSPHQW�ZLWKLQ�D�FHUWDLQ�GLVWDQFH�DURXQG�WKHVH�SXEOLF�WUDQVSRUWDWLRQ�IDFLOLWLHV��7KLV�PRGH�
DFWXDOO\�GLYLGHV�WKH�FRPPXQLWLHV�LQWR�PXOWLSOH�PL[HG�XQLWV�EDVHG�RQ�WKH�SXEOLF�WUDQVSRUW�
QRGHV��8VXDOO\�WKH�XQLWV�DUH�SHGHVWULDQ�RULHQWHG�DQG�SURPRWH�D�QRQ�PRWRUL]HG�OLIHVW\OH��:LWK�
WKH�HIILFLHQW�XVH�RI�SXEOLF�WUDQVSRUW�IDFLOLWLHV�DQG�WKH�WUDQVSRUWDWLRQ�RI�SHRSOH�ZLWKLQ�WKH�PL[HG�
XQLW��WKH�GHYHORSPHQW�DQG�FRQVWUXFWLRQ�RI�WKH�VXUURXQGLQJ�DUHDV�ZLOO�EH�GULYHQ�DQG�PRUH�
IXQFWLRQDO�IDFLOLWLHV�ZLOO�EH�DWWUDFWHG��$V�D�UHVXOW��WKH�EHQHILW�RI�WKH�PL[HG�ODQG�XVH�FDQ�EH�
UDGLDWHG�WR�D�UHDVRQDEOH�VHUYLFH�UDGLXV��

:KHQ�LGHQWLI\LQJ�WKH�UDQJH�RI�ODQG�PL[HG�GHYHORSPHQW�LQ�&KLQD��WKH�WKRXJKW�RI�HLWKHU�
FKRRVLQJ�ODQG�SDUFHOV�RU�UHJLRQV�VKRXOG�EH�DEDQGRQ��&RPELQLQJ�ZLWK�WKH�SRSXODUL]DWLRQ�RI�
�EORFN�V\VWHP���SODQQHUV�VKRXOG�PDNH�RYHUDOO�DUUDQJHPHQW�DQG�SDUWLWLRQ�RI�WKH�PL[HG�XQLWV�
ZLWK�VXLWDEOH�VSDWLDO�VFDOH�LQ�WKH�FLW\�OHYHO��7KHUH�DUH�WZR�UHFRPPHQGDWLRQV�WR�GHILQH�WKH�
UDQJH�RI�D�PL[HG�SURMHFW��7KH�ILUVW�UHFRPPHQGDWLRQ�LV�DGYRFDWLQJ�DQ�HIILFLHQW�PL[�RI�OLYLQJ�
VSDFH�DQG�HPSOR\PHQW�VSDFH�IXQFWLRQDOO\��+RQJ\X�=KHQJ�HW�DO���������DGRSWHG�*,6�VSDWLDO�
DQDO\VLV�WHFKQRORJ\�WR�DQDO\]H�WKH�VSDWLDO�GHYHORSPHQW�FKDUDFWHULVWLFV�RI�PL[HG�ODQG�XVH�
GHJUHH�LQ�6KDQJKDL��DQG�SRLQWHG�RXW�WKDW�LQ�VXEXUEDQ�QHZ�FLW\�DUHD��WKH�HIIHFWLYH�PDWFKLQJ�
EHWZHHQ�UHVLGHQWV�DQG�VHUYLFH�IDFLOLWLHV�VKRXOG�EH�HQVXUHG�DQG�DIIRUGDEOH�KRXVLQJ�VXSSO\�
VKRXOG�EH�HQFRXUDJHG��7KHUHIRUH��LPSURYLQJ�WKH�HTXDOL]DWLRQ�GLVWULEXWLRQ�RI�DIIRUGDEOH�
KRXVLQJ�LQ�WKH�FLW\�DQG�SURPRWLQJ�GHHS�PL[LQJ�RI�UHVLGHQWLDO�VSDFH�DQG�GLYHUVLILHG�IXQFWLRQV�
DUH�SRVLWLYH�UHVSRQVHV�WR�WKH�VXSSRVHG�XWLOLW\�RI�PL[HG�ODQG�XVH��7KH�VHFRQG�
UHFRPPHQGDWLRQ�LV�JXLGLQJ�WKH�LQWHJUDWLRQ�RI�PL[HG�XQLWV�DQG�SXEOLF�WUDQVSRUW�LQ�VSDFH��$IWHU�
DQ�HPSLULFDO�DQDO\VLV�RI�6KHQ]KHQ�0HWUR�/LQH����=KDQJ�<DQ�HW�DO���������IRXQG�WKDW�WKH�
KLJKHU�WKH�PL[LQJ�GHJUHH�RI�ODQG�DURXQG�WKH�VWDWLRQ�����P�KLQWHUODQG��LV��WKH�KLJKHU�WKH�ULGH�
UDWH�ZLOO�EH��7KHUHIRUH��LQ�RUGHU�WR�FUHDWH�D�SHGHVWULDQ�RULHQWHG�DQG�QRQ�PRWRUL]HG�WUDYHO�
DWPRVSKHUH��ZLWK�WKH�QHZ�SXEOLF�WUDQVSRUW�IDFLOLWLHV�VXFK�DV�WKH��VKDUHG�ELNHV���SODQQHUV�
VKRXOG�VWUHQJWKHQ�WKH�VHDPOHVV�FRQQHFWLRQ�RI�GLIIHUHQW�PRGHV�RI�WUDQVSRUWDWLRQ�DQG�LGHQWLI\�
WKH�PL[HG�XQLWV�ZLWK�KLJK�ZDONLQJ�DFFHVVLELOLW\��%\�WKLV�PHDQV��WKH�LQWHUDFWLYH�PHFKDQLVP�RI�
XUEDQ�WUDIILF�DQG�ODQG�XVH�FRXOG�EH�IRUPHG�DQG�WKH��ORZ�FDUERQ��SURFHVV�RI�WKH�FLW\�FRXOG�EH�
SURPRWHG�HIIHFWLYHO\��'HQJ�HW�DO���������
4.2 Planning and Design Stage: Flexible Regulatory Mechanism under "Mass Control + 

Market-oriented" 
7KH�XVH�FRQWURO�PHDVXUHV�DGRSWHG�LQ�WKH�SODQQLQJ�DQG�GHVLJQ�RI�WKH�PL[HG�GHYHORSPHQW�
SURMHFW�DIIHFW�WKH�UDWH�RI�IXWXUH�LQYHVWPHQW�DQG�XWLOL]DWLRQ�RI�WKH�SURMHFW��%HFDXVH�WKH�PL[HG�
ODQG�XVH�LV�FORVHO\�UHODWHG�WR�WKH�FRQVWUXFWLRQ�XVH�FRQWURO��WKH�KLJKHU�WKH�IOH[LELOLW\�RI�WKH�
FRQVWUXFWLRQ�XVH�FRQWURO�LV��WKH�KLJKHU�WKH�GHJUHH�RI�WKH�PL[HG�ODQG�XVH�ZLOO�EH��

:KHQ�SODQQLQJ�DQG�GHVLJQLQJ�D�PL[HG�GHYHORSPHQW�SURMHFW�LQ�1HZ�<RUN�&LW\��RQO\�DQ�RYHUDOO�
WDUJHW�DPRXQW�LV�OLPLWHG�DQG�WKH�VSHFLILF�GHYHORSPHQW�RI�D�VLQJOH�ODQG�SORW�LV�QRW�IXUWKHU�
FRQWUROOHG��$Q\�EHKDYLRU�RI�GHYHORSPHQW�WKDW�GRHV�QRW�YLRODWH�WKH�RYHUDOO�GHYHORSPHQW�JRDO�
DQG�WKH�GRPLQDQW�IXQFWLRQDO�DWWULEXWHV�RI�WKH�SURMHFW�FDQ�EH�DOORZHG��)RU�H[DPSOH��LQ�WKH�ORQJ�
,VODQG�PL[HG�XVH�DUHD��WKH�RYHUDOO�JRDO�LV�EURNHQ�GRZQ�LQWR�VHYHQ�REMHFWLYHV���HQFRXUDJH�
PHGLXP�DQG�KLJK�LQWHQVLW\�FRPPHUFLDO�GHYHORSPHQWV�LQ�D�WUDQVSRUWDWLRQ�RULHQWHG�DUHD«´��
DFFRUGLQJ�WR�WKH�&LW\�3ODQQLQJ�&RPPLVVLRQ�RI�WKH�&LW\�RI�1HZ�<RUN��$W�WKH�VDPH�WLPH��XQGHU�
WKH�RYHUDOO�JRDO��WKH�PL[HG�GHYHORSPHQW�SURMHFW�JXLGHV�WKH�PXOWLSOH�PL[LQJ�PRGH��)RU�
H[DPSOH��LQ�WKH�VSHFLDO�PL[HG�XVH�DUHD�RI�WKH�)UDQNOLQ�6WUHHW��LW�LV�VWDWHG�WKDW��UHVLGHQWLDO�XVH�
VKDOO�QRW�EH�ORFDWHG�RQ�RU�EHORZ�WKH�VDPH�OD\HU�RI�LQGXVWULDO�RU�FRPPHUFLDO�XVH�DQG�D�VDIH�
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FLUFXODWLRQ�V\VWHP�VKRXOG�EH�SURYLGHG�LQ�WKH�UHVLGHQWLDO�XVH�DQG�LQGXVWULDO�XVH�PL[HG�DUHD���
7KLV�SRVLWLYH�SODQQLQJ�UHJXODWLRQ�HPSOR\V�QHZ�SODQQLQJ�WRROV�WR�HOLPLQDWH�WKH�LQWHUIHUHQFHV�
DPRQJ�WKH�WUDGLWLRQDO�LQFRPSDWLEOH�XVHV��WR�HQFRXUDJH�PRUH�HIIHFWLYH�DQG�LQQRYDWLYH�PL[LQJ�
PRGHV�DQG�WR�EUHDN�WKH�IXQFWLRQDO�PHFKDQLFDO�]RQLQJ�IXQGDPHQWDOO\��7KH�PXOWL�SXUSRVH�
PL[LQJ�RI�WKH�SODQH�VSDFH�LV�H[WHQGHG�WR�WKH�PXOWL�GLPHQVLRQDO�PL[LQJ�RI�WKH�VWHUHR�VSDFH�DV�
ZHOO��

$W�SUHVHQW��LQ�&KLQD��EHFDXVH�ERWK�RI�WKH�GLYLVLRQ�RI�ODQG�ULJKWV�DQG�WKH�PDQDJHPHQW�RI�
UHJXODWRU\�SODQQLQJ�DFW�RQ�WKH�KRUL]RQWDO�GLPHQVLRQ��WKHUH�LV�QR�VWDQGDUG�IRU�WKH�UHJXODWLRQ�RI�
YHUWLFDO�PL[HG�ODQG�XVH�WR�IROORZ��+RZHYHU��LW�LV�QHFHVVDU\�WR�UHDOL]H�WKDW�WKH�ULVH�RI�QHZ�
LQGXVWULDO�VSDFH�DQG�WKH�LPSURYHPHQW�RI�EXLOGLQJ�FRQVWUXFWLRQ�SURYLGH�WKH�SRVVLELOLW\�IRU�D�
QHZ�PRGH�RI�PL[HG�ODQG�XVH��,Q�WHUPV�RI�WKH�LQGXVWULDO�DQG�UHVLGHQWLDO�ODQG�XVH��WKH�SRLQW�LV�
QRW�WKH�SURSRUWLRQ�RI�UHVLGHQWLDO�DUHD�WKDW�FDQ�EH�PL[HG�ZLWK�LQGXVWULDO�XVH��EXW�WKH�UXOHV�RI�
FRQGXFW��VXFK�DV�WKH�VHZDJH�GLVFKDUJH�VWDQGDUG��WKH�QRLVH�VWDQGDUG�DQG�WKH�FRQVWUDLQW�RI�
WKH�WUDQVSRUW�SHULRG��HWF���WKDW�VKRXOG�EH�REVHUYHG�E\�WKH�PDLQ�ERG\�RI�WKH�LQGXVWU\�LQ�
UHVLGHQWLDO�DUHD��<LQ��������,Q�WKLV�ZD\��WKH�FRQIOLFWV�EHWZHHQ�LQGXVWULDO�EHKDYLRU�DQG�
UHVLGHQWLDO�EHKDYLRU�DUH�UHGXFHG�WR�IRUP�G\QDPLF�DQG�HIILFLHQW�PL[HG�XQLWV��,W�LV�VXJJHVWHG�
WKDW�ORRVHQLQJ�WKH�UHJXODWLRQ�RI�VSHFLILF�GHYHORSPHQW�EHKDYLRU�RI�D�VLQJOH�SORW�DSSURSULDWHO\��
WUDQVIHU�WKH�DOORFDWLRQ�RI�IXQFWLRQ�PDWFKLQJ�DQG�VSDWLDO�OD\RXW�WR�WKH�PDUNHW��FKDQJLQJ�WKH�
ULJLG�UHJXODWLRQ�FRQWDLQLQJ�WKH�VSDWLDO�UHSUHVHQWDWLRQ�LQGH[�RQO\��DYRLG�WKH�IX]]\�GLYLVLRQ�RI�
WKH�ODQG�XVH�WR�EUHHG�PDUNHW�SURILW�VSDFH�YLD�LPSURYLQJ�WKH�ODQG�FODVVLILFDWLRQ�VWDQGDUG�DQG�
FRPSDWLELOLW\�UHJXODWLRQ�V\VWHP��=KRX�DQG�4L��������6HWWLQJ�WKH�ERWWRP�OLQH�RI�WKH�VWDQGDUG�
IRU�WKH�EHKDYLRU�RI�VSDWLDO�XWLOL]DWLRQ��HQVXUH�WKH�SRVLWLYH�GHYHORSPHQW�RI�PL[HG�ODQG��
4.3 Implementation Stage: Shared Construction Mode under "Multi-party Cooperation 

+ Government Services" 
,Q�WKH�SURFHVV�RI�UHDOL]LQJ�WKH�EOXHSULQW�IUDPHZRUN�RI�PL[HG�ODQG�SURMHFWV��PXOWL�SDUW\�
FROODERUDWLRQ�EHFRPHV�D�PRUH�LPSRUWDQW�VWUDWHJ\��EHFDXVH�RI�WKH�FRPSOH[�SUREOHPV�RI�WKH�
IXQGV��SURSHUW\�ULJKWV�DQG�IXQFWLRQV�RI�WKH�PL[HG�SURMHFWV��$Q�HIILFLHQW�DQG�SHUVRQDOL]HG�
FROODERUDWLYH�GHYHORSPHQW�PRGH�LV�WKH�GULYLQJ�IRUFH�EHKLQG�WKH�VPRRWK�LPSOHPHQWDWLRQ�RI�D�
SURMHFW��

0L[HG�ODQG�XVH�SURMHFWV�LQ�WKH�8QLWHG�6WDWHV�ZHUH�LQLWLDOO\�GHYHORSHG�DQG�EXLOW�E\�WKH�
EXVLQHVVPHQ�FRQFHUQHG�ZLWK�WKH�VLJQV�RI�GHFOLQH�LQ�GRZQWRZQ�DUHDV��DQG�WKHQ�UHDO�HVWDWH�
FRPSDQLHV�SDUWLFLSDWHG��7KH�JRYHUQPHQW�SURYLGHV�VHUYLFHV�DV�WKH�PDLQ�IRFXV��7KH�VHUYLFHV�
LQFOXGH������DOORFDWLQJ�ODQG�UHVRXUFHV�ZLWK�DGPLQLVWUDWLYH�DXWKRULW\�����PDNLQJ�SROLFLHV�
VXSSRUWLQJ�ODQG�SULFH�DQG�WD[�UHOLHI������SURYLGLQJ�LQIUDVWUXFWXUH��VXFK�DV�SDUNLQJ�DQG�RWKHU�
IDFLOLWLHV�UHTXLUHG�E\�WKH�SURMHFW������UHYLVLQJ�HVWDEOLVKHG�GHYHORSPHQW�SODQV�DQG�FRQVWUXFWLRQ�
VWDQGDUGV������RSWLPL]LQJ�WKH�XUEDQ�VWUXFWXUH�DQG�UHJXODWLQJ�WKH�NH\�URDGV��HWF���DQG�����
SURYLGLQJ�WHFKQLFDO�VXSSRUW�IRU�SURMHFW�GHYHORSPHQW��6FKZDQNH�HW�DO���������,Q�WKH�HDUO\�
VWDJH�RI�WKH�SURMHFW��WKH�GHYHORSHU�DVVHVVHV�WKH�W\SLFDO�PDUNHW�SRWHQWLDO�DVVRFLDWHG�ZLWK�
HDFK�RI�WKH�PL[HG�XVHV�DQG�WKH�PDUNHW�SRWHQWLDO�JHQHUDWHG�E\�WKH�FROODERUDWLRQ�RI�YDULRXV�
XVHV�ZLWKLQ�WKH�SURMHFW��DQG�WDLORUV�WR�GLIIHUHQW�FROODERUDWLYH�GHYHORSPHQW�SURJUDPV�DFFRUGLQJ�
WR�D�VSHFLILF�PL[�RI�FRPELQDWLRQV��0LOOHU�DQG�0LOOHU��������$W�WKH�VDPH�WLPH��WKH�DFWLYH�
SDUWLFLSDWLRQ�RI�VRFLDO�IRUFHV�VXFK�DV�FRPPXQLWLHV��QRQ�SURILW�HQWHUSULVHV��RUJDQL]DWLRQV�RU�
DVVRFLDWLRQV�KDV�FKDQJHG�WKH�DEVROXWH�GRPLQDQW�UROH�RI�WKH�JRYHUQPHQW�RU�WKH�PDUNHW��VR�
WKDW�WKH�XUEDQ�SXEOLF�LQWHUHVW�DQG�JUDVV�URRWV�GHPDQGV�FDQ�EH�UHFHLYHG�DQG�UHVSRQGHG�LQ�
WLPH��WR�DYRLG�WKH�LQWHUHVW�GLVSXWHV�DPRQJ�WKH�UHOHYDQW�JURXSV��
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,Q�&KLQD��IRU�WKH�GHYHORSPHQW�RI�PL[HG�ODQG�XVH�SURMHFWV��WKH�JRYHUQPHQW�VKRXOG�JXLGH�
PDUNHW�IRUFHV��DSSHDOLQJ�WR�VRFLDO�IRUFHV��DQG�UHVHUYH�FKDQQHOV�IRU�WKH�PDUNHW�UHJXODWLRQ�DQG�
SXEOLF�SDUWLFLSDWLRQ��ZKLFK�LV�DQ�LPSRUWDQW�GLUHFWLRQ�IRU�FKDQJLQJ�WKH�UROH�RI�WKH�JRYHUQPHQW�LQ�
WKH�GHYHORSPHQW�RI�PL[HG�ODQG�XVH��7DNLQJ�VRFLDO�IXQGV�DV�WKH�PDLQ�VRXUFH�DQG�FRPELQLQJ�
SXEOLF�VHFWRU�DQG�SXEOLF�SDUWLFLSDWLRQ��WKH�RSHQ�DQG�VKDUHG�FRQVWUXFWLRQ�PHFKDQLVP�LV�
HVWDEOLVKHG��7KH�JRYHUQPHQW�SURYLGHV�VXSHUYLVH�DQG�DVVLVW�ZLWK�H[HFXWLYH�SRZHU��WDNLQJ�WKH�
OHDG�LQ�IRUPXODWLQJ�ODQG�SULFH�DQG�WD[�SROLFLHV��SURYLGLQJ�LQIUDVWUXFWXUH��LPSURYLQJ�SODQQLQJ�
PHWKRGV��HWF��7KH�SXEOLF�SOD\LQJ�DQ�DFWLYH�DQG�LPSRUWDQW�UROH��SURYLGHV�VWUDWHJLHV�IRU�SURMHFW�
GHYHORSPHQW�EDVHG�RQ�WKH�SXEOLF�RSLQLRQV�DQG�WKH�PDUNHW�GHPDQGV��7KLV�PXOWL�FRRSHUDWLRQ�
H[SORUDWLRQ�PRGH�DFFRUGV�ZLWK�WKH�FXUUHQW�WUHQG�RI�PDUNHW�HFRQRP\�UHIRUP�DQG�PDNHV�WKH�
HQYLURQPHQW�RI�PL[HG�GHYHORSPHQW�PRUH�RSHQ�DQG�IDLUHU��
5. Conclusion 

7KH�PL[HG�ODQG�XVH�LV�QRW�RQO\�D�WHFKQLFDO�PHDQV�RI�SODQQLQJ��EXW�DOVR�D�VXVWDLQDEOH�
GHYHORSPHQW�RULHQWHG�VWUDWHJ\��ZKLFK�LV�DQ�LQQRYDWLYH�VWUDWHJ\�LQ�ODQG�XVH�DQG�DQ�
DGYDQWDJHRXV�DSSURDFK�WR�UHDOL]H�WKH�FRRUGLQDWLRQ�DQG�V\PELRVLV�RI�XUEDQ�OLIH�DQG�HFRORJ\��
7KH�FRQFHSWV�RI��FRPSDFW�FLW\����VPDUW�JURZWK�VWUDWHJ\��DQG��HFRORJLFDO�FLW\��KDYH�DIILUPHG�
LWV�UROH�LQ�WKH�ILHOG�RI�HFRORJLFDO�HQYLURQPHQW��+RZHYHU��WKH�FRQFHSW�RI�PL[HG�ODQG�XVH��ZKLFK�
ZDV�LQWURGXFHG�IURP�WKH�8QLWHG�6WDWHV��DSSHDUV�WR�EH�³KDUG�WR�DFFHSW´�LQ�WKH�&KLQHVH�XUEDQ�
SODQQLQJ�V\VWHP�DV�WKH�RSHUDWLQJ�HQYLURQPHQW�LV�YHU\�GLIIHUHQW�ZLWK�WKDW�LQ�WKH�8QLWHG�6WDWHV��
$V�D�UHVXOW��LW�LV�KDUG�WR�DGRSW�WKH�PL[HG�ODQG�XVH�WR�JXLOG�SUDFWLFH��

)XUWKHUPRUH��WKH�OLPLWDWLRQV�RI�WKH�PL[HG�ODQG�XVH�LQ�SUDFWLFH�UHIOHFW�WKH�GHYLDWLRQ�RI�
JRYHUQPHQW¶V�UROH�LQ�WKH�PDUNHW�RSHUDWLRQ��,Q�WKH�QHDU�IXWXUH��WKH�PDUNHW�HFRQRP\�RI�&KLQD�
ZLOO�EH�LQ�WKH�³���´�HUD��,Q�WKLV�HUD��WKHUH�ZLOO�EH�D�PDUNHW�RSHQ�WR�DOO�PDUNHW�SOD\HUV��LQ�ZKLFK�
WKH�PRQRSROLHV�DQG�DGPLQLVWUDWLYH�LQWHUIHUHQFH�IURP�WKH�JRYHUQPHQW�DUH�HOLPLQDWHG��:X�
������,Q�WKH�FRQWH[W�RI�WKH�WUDQVIRUPDWLRQ�RI�QDWLRQDO�JRYHUQDQFH�DQG�WKH�GHHSHQLQJ�RI�
UHIRUP��LW�LV�PRUH�IXQGDPHQWDO�WR�RSWLPL]H�WKH�IXQFWLRQV�RI�WKH�JRYHUQPHQW�DQG�LQFUHDVH�WKH�
HIILFLHQF\�RI�WKH�PDUNHW�LQ�DOORFDWLQJ�UHVRXUFHV��3ODQQLQJ�DV�DQ�DFWLRQ�RI�WKH�JRYHUQPHQW��WKH�
PDLQ�UHVSRQVLELOLW\�LV�EXLOGLQJ�D�SODWIRUP�DQG�FRQWUROOLQJ�WKH�ERWWRP�OLQH��6SDWLDOO\��WKH�
HIILFLHQF\�RI�WKH�³GHSOR\PHQW´�RI�WKH�JRYHUQPHQW�LV�IDU�OHVV�WKDQ�WKDW�RI�WKH�³FUHDWLYLW\´�RI�WKH�
PDUNHW��,Q�WKH�SURFHVV�RI�PL[HG�GHYHORSPHQW��HQFRXUDJLQJ�WKH�DFWLYH�SDUWLFLSDWLRQ�RI�VRFLDO�
IRUFHV�DQG�VRFLDO�FDSLWDO�DQG�FRQVWDQWO\�LPSURYLQJ�WKH�WHFKQLFDO�DQG�LQVWLWXWLRQDO�VXSSRUW�
V\VWHP��LV�WKH�IXQGDPHQWDO�ZD\�WR�UHDOL]H�WKH�XWLOLW\�RI�PL[HG�ODQG�XVH��
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Emerging Forms of Neoliberal Governance on Public Space: An 
Informal Business Improvement District in Istanbul 

�
'LFOH�.,=,/'(5(��,VWDQEXO�7HFKQLFDO�8QLYHUVLW\��7XUNH\�

�
�
1. Introduction 
 
7KH�GLVFRXUVH�RI� XUEDQ� UHGHYHORSPHQW�DQG� UHYLWDOL]DWLRQ�PXWDWHG�QRWDEO\� WKURXJK� WKH�SDVW�
GHFDGH��$V�FRPSHWLWLRQ�EHWZHHQ�FLWLHV�GHHSHQHG�� WKH�EX]]ZRUGV� OLNH� ³LPDJH�FUHDWLRQ´�DQG�
³SURPRWLRQ´� EHFDPH� WKH� DGYRFDWHV� RI� XUEDQ� UHQDLVVDQFH� DQG� QHZ� XUEDQLW\� IRU� FLWLHV��
HVSHFLDOO\� IRU� WKH� FLW\� FHQWUHV� ZKLFK� ZHUH� DW� D� ORVV� WR� FRPSHWLWLRQ� ZLWK� ERWK� VXEXUEDQ�
GHYHORSPHQWV� DQG� RWKHU� FLWLHV�� WR� DWWUDFW� WKH� LQGXVWULHV� RI� RIILFH�� UHWDLO�� WRXULVP� DQG�
HQWUDLQPHQW� �.RWOHU�� ������.HDUQV�	�3KLOR�� ������)DLQVWHLQ�� ������6DYLWFK�	�.DQWRU�� ������
%UDGOH\��+DOO�	�+DUULVRQ���������7KH�PDUNHW�RULHQWHG�QHZ�WURSLVP�LQFUHDVHG�WKH�LPSRUWDQFH�
RI�VDIHW\��VHFXULW\��VDQLWDWLRQ�DQG�SODFH�PDUNHWLQJ�� ,Q�RWKHU�ZRUGV��FUHDWLQJ�QHZ�³OLYH�ZRUN�
SOD\´�DQG�VDIH��FOHDQ�SXEOLF�VSDFHV� IRU�DWWUDFWLQJ�SRWHQWLDO� LQYHVWRUV��FRQVXPHUV�� WRXULVWV� LV�
EHFRPLQJ�PRUH�DQG�PRUH�LPSRUWDQW�GXH�WR�WKH�ORFDO�JRYHUQPHQWV�HFRQRPLF�OLPLWDWLRQV����
$�QHZ� LQQRYDWLYH� WRRO� FDOOHG�%XVLQHVV� ,PSURYHPHQW�'LVWULFW� �%,'�� IODVKHG�DV�DQ�DQVZHU� WR�
WKHVH� SUREOHPV�� *HQHUDOO\� VSHDNLQJ�� D� %,'� LPSOHPHQWDWLRQ� LV� EDVHG� RQ� WKH� OHY\LQJ� RI�
FKDUJHV�RQ�EXVLQHVVHV�WR�SURYLGH�ORFDO�VHUYLFHV�ZKLFK�FRXOG�QRW�EH�HIILFLHQWO\�VXSSOLHG�E\�WKH�
PXQLFLSDO�JRYHUQPHQW��7KLV�PHDQV�WKDW�WKRVH�PXQLFLSDO�VHUYLFHV�RQFH�SURYLGHG�E\�WKH�SXEOLF�
VHFWRU��VXFK�DV�FOHDQLQJ��OLJKWLQJ��PDLQWHQDQFH��DQG�VHFXULW\�FRXOG�EH�RIIHUHG�E\�WKH�SULYDWH�
VHFWRU� �6WHHO� 	� 6\PHV�� ������� 7KLV� QHZ� NLQG� RI� SXEOLF�SULYDWH� SDUWQHUVKLS� ZHQW� EH\RQG�
FUHDWLQJ� VDIH�FOHDQ� HQYLURQPHQWV� DQG�� � DV� ERWK� GHFODUHG� DQG� PRVWO\� FULWLFL]HG� E\� PDQ\�
VFKRODUV�� EHFDPH� WKH� LQVWUXPHQW� RI� FUHDWLQJ� D� QHZ� VRFLDO� LQIUDVWUXFWXUH� EDVHG� RQ�
SULYDWL]DWLRQ�� VXUYHLOODQFH�� JRYHUQLQJ� WUDQVDFWLRQ� DQG� SROLFH� PRQLWRULQJ� � ZKLFK� � PRVW�
IUHTXHQWO\�HYHQWXDWH�ZLWK�WKH�HPHUJHQFH�RI�JHQWULILFDWLRQ��H[FOXVLRQ��GLVFULPLQDWLRQ��VSDWLDOO\�
FORVH� EXW� VRFLDOO\�ZRUOG� DSDUW� QHLJKERXUKRRGV� LQ� FLW\� FHQWUHV�� � �%ULIIDXOW�� ������ 6WHHO� 	�
6\PHV��������+R\W��������:DUG��������0LQWRQ��������0RUo|O�	�:ROI��������3H\URX[��3XW]�	�
*ODV]H����������
�,Q�7XUNH\��WKHUH�LV�QR�OHJDO�IUDPHZRUN�IRU�%,'�LPSOHPHQWDWLRQV��+RZHYHU��D�TXLWH�VLPLODU�%,'�
LPSOHPHQWDWLRQ��OLNH�WKRVH�LQ�8.�DQG�$PHULFD��H[LVWV�DQG�FDQ�EH�FDOOHG�DV�³LQIRUPDO�%,'´�LQ�
7XUNLVK�FRQWH[W��7KH�³LQIRUPDO�%,'´�DSSHDUHG�IRU�WKH�ILUVW�WLPH�LQ������LQ�WKH�KRWHO�GLVWULFW�RI�
7DOLPKDQH�� D� SDUW� RI� %H\R÷OX� GLVWULFW�� ZKLFK� ZDV� VXEMHFW� WR� WUDQVIRUPDWLRQ�� ,Q� ������ WKH�
FHQWUDO�JRYHUQPHQW�GHVLJQDWHG�WKH�DUHD�DV�D�WRXULVW�DQG�KRWHO�]RQH��6XEVHTXHQWO\��DQ�8UEDQ�
'HVLJQ� ,PSOHPHQWDWLRQ� 3URMHFW� ZDV� ODXQFKHG� E\� WKH� ORFDO� JRYHUQPHQW� LQ� ����� ZKLFK�
SRVLWLYHO\�DIIHFWHG�7DOLPKDQH
V�GHYHORSPHQW�DV�D�WRXULVWLF�]RQH��0HDQZKLOH�ZLWK�WKH�KHOS�RI��
7DOLPKDQH�+RWHOV�	�,QYHVWRUV�$VVRFLDWLRQ�WKH�ILUVW�VWHSV�RI�7DOLPKDQH��%,'�,PSOHPHQWDWLRQ�
ZHUH�WDNHQ��
7KH�DLP�RI�WKLV�DUWLFOH�LV�WR�LQYHVWLJDWH�WKH�HYROXWLRQ�DQG�IRUP�RI�³LQIRUPDO�%,'´�LQ�7XUNH\��DQG�
HYDOXDWH� WKH�DGDSWDELOLW\�RI� WKH�%,'�PRGHO� LQ�7DOLPKDQH�� ,VWDQEXO�XQGHU� WKHVH� ILQGLQJV��7R�
DFKLHYH�WKLV��LQ�WKH�ILUVW�FKDSWHU��WKH�HYROXWLRQ�DQG�FKDQJLQJ�FKDUDFWHUV�RI�%,'6�DUH�UHYLHZHG�
ZLWK�FULWLTXHV�IURP�ERWK�VXSSRUWHUV�DQG�RSSRVLWHV��7KH�VHFRQG�VHFWLRQ�DQDO\VHV�7DOLPKDQH�
FDVH� VWXG\�� LWV� VRFLR�HFRQRPLF� DQG� SROLWLFDO� WUDQVIRUPDWLRQ� DQG� GHYHORSPHQW� RI� ³LQIRUPDO�
%,'´�� )LQDOO\�� WKH� DUWLFOH� VXPPDUL]HV� NH\� UHVHDUFK� UHVXOWV�� GUDZV� VRPH� FRQFOXVLRQ� DERXW�
GHYHORSPHQW�RI�WKH�QHZ�FRQFHSW�DQG�LWV�VSDWLDO�DQG�VRFLR�HFRQRPLF�HIIHFWV�LQ�7DOLPKDQH��
��
�
�
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2. Business Improvement Districts:  an Introduction and a Review 
 
$V�D�FRPSOH[�DQG�VWLOO�HYROYLQJ�SKHQRPHQRQ��WKHUH�LV�QR�VWDQGDUG�GHILQLWLRQ�IRU�%,'V�LQ�WKH�
OLWHUDWXUH��'XH�WR�WKH�GLIIHUHQFHV�LQ�WKH�QDPHV��REMHFWLYHV�DQG�VWUXFWXUHV�RI�%,'�PRGHO��PRVW�
VFKRODUV� DQG� SUDFWLWLRQHUV� GHVFULEH� %,'V� DV� VHOI�LPSRVHG� ILQDQFLQJ� PHFKDQLVPV�
LPSOHPHQWHG� E\� EXVLQHVV� DQG� SURSHUW\� RZQHUV� IRU� ORFDO� LPSURYHPHQWV�� VSHFLILFDOO\� WKH�
HQKDQFHPHQW�RI�SXEOLF�VHUYLFHV��$V�+R\W� �������VWDWHG� WKH�%,'�PRGHO�FDQ�EH�DOVR�GHILQHG�
DV��

³D�IOH[LEOH�IRUP�RI�JRYHUQDQFH�WKDW�DOORZV�SDUWLFLSDQWV�WR�FUDIW�VROXWLRQV�LQ�D�ZD\�WKDW�
LV� VHQVLWLYH� WR� WKH� ORFDO� FRQWH[W� DQG� ZKHUH� VWDWH� DQG� ORFDO� IXQGLQJ� LV� OLPLWHG�� 7KH�
PRGHO� SURYLGHV� DQ� RSSRUWXQLW\� IRU� PXOWLSOH� VWDNHKROGHUV� WR� RUJDQL]H�� RSHUDWH� ZLWK�
DXWRQRP\�� DQG� PDQDJH� SURJUDPV� WR� LPSURYH� WKH� SK\VLFDO�� HFRQRPLF�� DQG� VRFLDO�
FRQGLWLRQV�ZLWKLQ�WKHLU�JHRJUDSKLFDO�MXULVGLFWLRQ�´�+R\W��������S����

�
,W�LV�SRVVLEOH�WR�DUJXH�WKDW�WKH�%,'�FRQFHSWV�ERUURZ�VRPH�HOHPHQWV�IURP�0LGGOH�$JH�(XURSH��
LQ�ZKLFK�PHUFKDQW�JXLOGV�RU�DVVRFLDWLRQV�SURYLGHG�EDVLF�VHFXULW\�DQG�PDLQWHQDQFH�VHUYLFHV�
RI�PDUNHW�SODFHV�YROXQWDULO\� �0LOJURP�	�1RUWK�� �������+RZHYHU��%,'V� ILUVW� DSSHDUHG� LQ� FLW\�
FHQWUHV� LQ� WKH� ������ DV� D� QHZ� GRZQWRZQ� PRGHO� IRU� UHYLWDOL]DWLRQ�� ZKLFK� KDG� ORVW� WKHLU�
HFRQRPLF�YLDELOLW\�DQG�KDG�GLIILFXOW\� LQ�FRPSHWLQJ�ZLWK�VXEXUEDQ�VKRSSLQJ�FHQWUHV��0LWFKHOO��
��������$IWHU�WKH�����V��DV�D�UHVXOW�RI�HFRQRPLF�GHFOLQH�DQG�VWUXFWXUDO�FKDQJHV��WKH�SURYLVLRQ�
RI�PDQ\�PXQLFLSDO�VHUYLFHV�EHFDPH�PRUH�EXUGHQVRPH�IRU� ORFDO�DXWKRULWLHV�� � ,Q�VXFK�DUHDV��
ORFDO� EXVLQHVVHV� RUJDQLVHG� WKHPVHOYHV� WR� FROOHFW� FRQWULEXWLRQV�� /HJDO� DUUDQJHPHQWV� ZHUH�
DOVR�PDGH� WR� HQVXUH� WKH� FRQWLQXDWLRQ� DQG� URXWLQL]DWLRQ� RI� WKLV� SURFHVV� RI� SDUWQHUVKLS�� $V�
3H\URX[��3XW]�DQG� �*ODV]H� �������H[SODLQV�� WKH\�DUH� OHJLWLPL]HG�E\�SXEOLF� ODZ�DQG�GHOLYHU�
VHUYLFHV�WKDW�ORFDO�JRYHUQPHQWV�XVHG�WR�GHOLYHU���
$V� D� UHODWLYHO\� QHZ� DQG� VR� FDOOHG� LQQRYDWLYH� WRRO�� WKH� ILUVW� LPSOHPHQWDWLRQ� ZDV� VHW� DW� D�
FRPPHUFLDO� TXDUWHU� LQ�7RURQWR��&DQDQGD� LQ������� ,Q�86�� WKH� ILUVW� HVWDEOLVKHG�%,'�ZDV� WKH�
'RZQWRZQ�'HYHORSPHQW� �'LVWULFW� LQ�1HZ�2UOHDQV�� LQ� ������(VSHFLDOO\� DIWHU� WKH� ODWH� ����V�
DQG�����V��WKH�%,'�LPSOHPHQWDWLRQV�H[SORGHG��WKH�HVWLPDWHG�QXPEHU�RI�%,'V�LQ�86��DUH�RYHU�
������+R\W���������%,'V�LQ�86��DSSURYHG�DQG�VHW�E\�WKH�VWDWH�DQG�DFFRUGLQJ�WKH�VWDWH�WKH\�
FRQVWLWXWHG� LQ�� WKH� VWUXFWXUH�� IRUP�� IXQFWLRQ� RI� %,'6� YDULHV�� 7KLV� VWDWH� WR� VWDWH� FKDQJLQJ�
DUUDQJHPHQWV�DOVR�HFKRHG�DV�GLIIHUHQW�QDPH�YDULDWLRQV� OLNH�� ³VSHFLDO� LPSURYHPHQW�GLVWULFWV�
�1HZ� -HUVH\�´�� ³SDUNLQJ� DQG� EXVLQHVV� LPSURYHPHQW� DVVRFLDWLRQV� �:DVKLQJWRQ�´��
³LPSURYHPHQW�GLVWULFWV� IRU�HQKDQFHG�PXQLFLSDO�VHYLFHV��$UL]RQD�´�� ³VHOI�VXSSRUWHG�PXQLFLSDO�
LPSURYHPHQW�GLVWULFWV��,RZD���0LWFKHOO��������+R\W���������������
�,Q�(XURSH��%,'V�KDYH�ILUVW�EHHQ�LPSOHPHQWHG�LQ�WKH�8.��DQG�ODWHU�VSUHDG�WR�UHVW��$FFRUGLQJ�
WR� :DUG� ������� S����� /RQGRQ� DFWHG� DV� D� µFHQWUH� RI� SHUVXDVLRQ¶� WR� GLIIXVH� $PHULFDQ�
RSHUDWLRQV�WKURXJKRXW�(XURSH��7KH�ILUVW�OHJDO�DUUDQJHPHQW�ZDV�PDGH�LQ��������DQG�WKH�ILUVW�
%,'� VWDUWHG� WR� RSHUDWH� LQ� ����� �'DZNLQV� 	�*UDLO�� �������2XW� RI� ���� DSSOLFDWLRQV� ���ZHUH�
FKRVHQ�� DQG� DPRQJ� WKHP� ��� DUHDV�ZHUH� FKRVHQ� DV� µSLORW¶� %,'� DUHDV� �:DUG�� ������ S������
%HVLGHV�WKH�UDSLGO\� LQFUHDVLQJ�QXPEHU�RI�%,'V�LQ�86�DQG�8.��%,'V�ZHUH�HVWDEOLVKHG� LQ����
GLIIHUHQW�FRXQWULHV�LQFOXGLQJ�*HUPDQ\��+ROODQG��-DSDQ��)UDQFH�DQG�6RXWK�$IULFD�GXH�WR�WKHLU�
DGDSWDELOLW\��WKH�KHJHPRQLF�GLVFRXUVH�RQ�HQWUHSUHQHXULDO�FLW\��FRS\�SDVWH�EDVHG�LQWHUQDWLRQDO�
LPLWDWLRQV� DQG� SURPRWLQJ�� IDFLOLWDWLQJ� DFWLYLWLHV� DW� LQWHUQDWLRQDO� RUJDQL]DWLRQV� �+R\W�� ������
:DUG��������3H\URX[��3XW]�	�*ODV]H����������
$V�PHQWLRQHG�EHIRUH��DFFRUGLQJ� WR� WKH�FRQWH[W�RI�ZKHUH� WKH\�DUH� ORFDWHG�%,'V�PLJKW�KDYH�
GLIIHU��:KLOH�LQ�VRPH�FLWLHV�OLNH�1HZ�<RUN�%,'V�DUH�VROHO\�D�SULYDWH�VHFWRU�LQLWLDWLYH��LQ�VRPH�
FLWLHV� OLNH� /RQGRQ�� 7RN\R� DQG�+DPEXUJ�� WKH\� WDNH� WKH� IRUP� RI� D� SXEOLF�SULYDWH� VHFWRU� RI� D�
EXVLQHVV�PLJKW�FKDQJH�LQ�DFFRUGDQFH�WR�LWV�VFDOH��UHYHQXH��QXPEHU�RI�HPSOR\HHV��DUHD�VL]H�
DQG� UHQW� �6WHHO� 	� 6\PHV�� ������ S����������� )RU� H[DPSOH�� %,'V� LQ� WKH� 8.� DUH�PRUH� RI� D�
SXEOLF�SULYDWH�SDUWQHUVKLS� WKDQ�WKRVH�VHW�XS� LQ�$PHULFD��$V�+R\W�VWDWHG�³WKH�PDMRULW\�RI� WKH�
LQLWLDWLYHV�DUH�IXQGHG�E\�ERWK�WKH�ORFDO�DXWKRULW\�DQG�SULYDWH�VHFWRU�ZKLOH�RWKHUV�DUH�IXQGHG�E\�
VROHO\� E\� WKH� SXEOLF� VHFWRU�´� �+R\W� 	� *ORSDO�$JJH�� ������ S������� $QRWKHU� LPSRUWDQW�
GLVFUHSDQF\�EHWZHHQ�WKH�8.�DQG�$PHULFDQ�%,'V�LV�WKH�YHWR�SRZHU�RI�ORFDO�JRYHUQPHQWV�RQ�
GLVEXUVLQJ�WKH�VRXUFHV��+R\W��������+R\W�	�*ORSDO�$JJH����������
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$OWKRXJK�WKHUH�LV�QRW�RQH�W\SH�RI�PRGHO�IRU�WKHVH�%,'V��WKHUH�DUH�ILYH�PDLQ�HOHPHQWV�WKDW�FDQ�
EH� FDOOHG� DV� JHQHUDO� DWWULEXWHV� RI� %,'V�� )LUVWO\�� DOO� %,'V� DUH� UHVSRQVLEOH� IRU� JRYHUQLQJ� D�
GHILQHG�VSHFLILF�DUHD��7KLV�PHDQV�HYHQ�WKRXJK�WKH�VL]H�RI�WKH�%,'V�YDULHV��WKH�ERUGHUV�DUH�
GHILQHG�H[SOLFLWO\��6HFRQGO\��%,'V� UHFHLYH�PRVW�RI� WKHLU� IXQGLQJ� IURP�WKH�DVVHVVPHQWV� IURP�
WKH�EXVLQHVV�RU�SURSHUW\�RZQHUV�LQ�WKH�%,'�DUHD��$OVR�LQ�VRPH�%,'V��IL[HG�IHHV�RU�YROXQWDU\�
GRQDWLRQV� DUH� SDLG� LQVWHDG� RI� DVVHVVPHQWV�� 7KLUGO\�� %,'V� DUH� H[SHFWHG� WR� FRQFHQWUDWH� RQ�
HIILFLHQF\�LQ�WKHLU�DUHDV��7KLV�LV�DFKLHYHG�E\�VSHQGLQJ�WKHLU�IXQGLQJ�RQ�RQO\�ZLWKLQ�D�VSHFLILF�
%,'� DUHD�� QRW� GLVWULEXWLQJ� WR� ZKROH� FLW\�[����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
$QRWKHU� SRLQW� LV�� GHVSLWH� WKH� IDFW� WKDW� %,'V� DUH� FRQWUROOHG� E\� GLIIHUHQW� RUJDQL]DWLRQV�
�JRYHUQPHQWDO��TXDVL�JRYHUQPHQWDO�FRRSHUDWLRQ��SODQQLQJ�GHSDUWPHQWV��WKH\�DUH�PXFK�PRUH�
IOH[LEOH�� IUHH� DQG� TXLFN� LQ� FRPSDUH� WR� JRYHUQPHQWDO� HTXLYDOHQWV� VLQFH� WKH� IRUPDWLRQ� DQG�
UXQQLQJ�RI�%,'V�DUH�EDVHG�RQ�YRWLQJ�V\VWHP��/DVWO\��%,'V�DUH�TXDVL�SXEOLF�HQWLWLHV�DV� WKH\�
IRUPHG�E\�D�VSHFLILF�IRUP�RI�SXEOLF�DQG�SULYDWH��(YHQ�WKRXJK�PRVW�RI�WKH�WLPH�%,'V�DUH�FDOOHG�
DV��DV�SULYDWH�QRQ�SURILW�RUJDQL]DWLRQV��DV�D�FRQVHTXHQFH�RI�WKHLU�HFRQRPLF�IXQGLQJ�VWUXFWXUH�
DQG�FRQFHQWUDWLRQ�RQ�LPSURYLQJ�WKH�TXDOLW\�RI�OLIH�DQG�SURILWDELOLW\��LW�LV�YHU\�OLNHO\�WR�LQIOXHQFH�
WKH� DFWLYLWLHV� RI� %,'V� DQG� ORFDO� JRYHUQPHQWV� DFFRUGLQJ� WR� HFRQRPLF� LQWHUHVWV�� 7KLV�
FKDUDFWHULVWLF� RI� %,'V� DOVR� FDXVH� WR� LQWHUSUHW� WKHP� DV� WKH� SULYDWL]HG� XUEDQ� GHYHORSPHQW�
SROLF\� WRROV� �0LWFKHOO�� ������:DUG�� ������0DF'RQDOG�� ������0LWFKHOO�� ������ %ULIIDXOW�� ������
3H\URX[��3XW]�	�*ODV]H��������:DUG�	�&RRN���������
:KLOH� GHILQHG� PRUH� DW� OHQJWK� DERYH�� WKH� %,'� PRGHO� UHOLHV� RQ� VSHFLDO� DVVHVVPHQWV� RQ� D�
GHILQHG� VSHFLILF� DUHD� WR� DXJPHQW� VHUYLFHV� WR� WKH� DUHD�� 7KHVH� VHUYLFHV� W\SLFDOO\� LQFOXGH�
VDQLWDWLRQ�� VHFXULW\�� PDUNHWLQJ�� DQG� SODQQLQJ� HIIRUWV�� :DUG� DQG� &RRN� ������� GHVFULEH� WKH�
PDLQ�%,'�DFWLYLWLHV�DV�D�VHUYLFH�SURYLGHU�DV�WKH�PRVW�YLVLEOH�HOHPHQWV�RI�%,'V���
�

D�� 3XEOLF� VSDFH� FOHDQLQJ� DQG� PDLQWHQDQFH�� LQ� WHUPV� RI� SURYLGLQJ� EDVLF� VHUYLFHV� DQG�
PRQLWRULQJ�WKH�DSSHDUDQFH�RI�WKH�VWUHHWVFDSH�

E�� 6HFXULQJ�SXEOLF�VSDFHV�DQG�EXVLQHVVHV��RIWHQ�WKURXJK�IRUP�RI�KLULQJ�VHFXULW\�JXDUGV�
WR�FRRUGLQDWH�ZLWK�ORFDO�SROLFH�DQG�LQVWDOOLQJ�VXUYHLOODQFH�WHFKQRORJLHV��DQG�

F�� 0DUNHWLQJ�WKH�%,'�DUHD�DQG�RUJDQLVLQJ�HYHQWV�WR�FRPSHWH�ZLWK�RWKHU�DUHDV�LQVLGH�DQG�
RXWVLGH�RI�WKH�FLW\��:DUG�	�&RRN�������S������

�
$IWHU�GLVFXVVLQJ�WKH�GHILQLWLRQ�DQG�WKH�JHQHUDO�DFWLYLWLHV�RI�%,'V��LW�LV�DOVR�LQWHUHVWLQJ�WR�QRWLFH�
WKDW�� %,'V� DUH� DOVR� XVHG� IRU� FUHDWLQJ� LQWHJUDWHG� VXFFHVVIXO� VSDFHV�� $V� 0DOOHWW� �������
PHQWLRQV��UHGHYHORSPHQW�SURMHFWV�WR�SURGXFH�SRVW�LQGXVWULDO�VSDFHV�DOZD\V�SURGXFHG�SULYDWH�
VSDFHV��EXW�DW�WKH�VDPH�WLPH�GHVWUR\HG�WKH�SXEOLF�VSDFHV�E\�OHDYLQJ�WKHP��XQGHILQHG�ZLWKRXW�
PDQDJHPHQW� RU� VHUYLFH�� ³)RU� UHDOL]LQJ� WKH� IXOO� SRWHQWLDO� RI� SRVW�LQGXVWULDO� FLW\´�� %,'V� DUH�
XWLOL]HG� DV� D� WRRO� WR� LQWHJUDWH� WKH� SXEOLF� VSDFHV� ZLWK� SULYDWH� VSDFHV� WR� �FUHDWLQJ� XQLWHG�
FRQVXPSWLRQ�VSDFHV�� FRQVXPH�DV�D�ZKROH�� 7KLV� FDQ�DOVR�EH� LQWHUSUHWHG�DV�D�QHZ�NLQG�RI�
XUEDQLW\��ZKLFK� LV� IRUPHG�E\�QHZ�UHYLWDOL]DWLRQ�DQG�HQWUHSUHQHXULDO�SROLFLHV�ERWK� WR�FLWL]HQV�
DQG�VSDFHV��6HYHUDO� LVVXHV�DERXW�%,'V�RQ� UHJXODWLRQV��GHPRFUDWL]DWLRQ��DFFRXQWDELOLW\�DQG�
LQHTXDOLWLHV� DUH� VWLOO� GHEDWDEOH� DQG� ZLOO� EH� GLVFXVVHG� LQ� WKH� QH[W� VHFWLRQ� �:DUG�� ������
3H\URX[��3XW]�	�*ODV]H���������
��
�
2.1  Debates on BIDs: 
%,'V�DUH�RIWHQ�FRQVLGHUHG�WR�EH�DQ�RXWFRPH�RI�QHROLEHUDOLVP��+R\W��������������:DUG��������
������+R\W�	�*ORSDO�$JJH��������:DUG�	�&RRN���������7KH�VWDWH�RQ�WKH�RQH�KDQG�GRZQVL]HV�
LWVHOI� E\� FXWWLQJ�GRZQ�PDQ\� UHVSRQVLELOLWLHV�� DQG�RQ� WKH�RWKHU� KDQG� LW� OHDYHV� WKH� FRQWURO� RI�
FHQWUDO�DUHDV�DQG�SXEOLF�VSDFHV�WR�SULYDWH�VHFWRU�LQWHUHVWV��ZLWK�WKH�UKHWRULF�RI�UHYLWDOL]DWLRQ�D�
VSXU�IRU�LQFUHDVHG�UHDO�HVWDWH�SULFHV��:DUG��������S���������,Q�GRLQJ�VR��FHQWUDO�JRYHUQPHQWV�
DUH� FULWLFL]HG� IRU� VSHQGLQJ� SXEOLF� PRQH\� RQ� WKH� HVWDEOLVKPHQW� RI� %,'V� DQG� VLQFH� WKHLU�
HVWDEOLVKPHQW�� GHEDWHV� DQG� FRQFHUQV� DUH� UDLVHG� RQ� WKHLU� IRUPDWLRQ�� VWUXFWXUH� DQG� HIIHFW��
7KH\�DUH�JHQHUDOO\�FULWLFL]HG�E\�WKHLU�ODFN�RI��DFFRXQWDELOLW\��HTXLW\�DQG�DOVR�IRU�SULYDWL]DWLRQ�
DQG� RYHU�UHJXODWLRQ� RI� SXEOLF� VSDFH� �+R\W�� ������ +R\W� 	�*ORSDO�$JJH�� ������:DUG�� ������
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3H\URX[��3XW]�	�*ODV]H��������:DUG�	�&RRN��������%ULIIDXOW��������+RFKOHXWQHU��������:ROI��
������0RUo|O�	�:ROI���������
$V�+R\W� �������VWDWHG�³,Q�D�GHPRFUDWLF�V\VWHP��HOHFWHG�UHSUHVHQWDWLYHV�DUH�DFFRXQWDEOH� WR�
WKH� SXEOLF� IRU� WKHLU� GHFLVLRQV� DQG� DFWLYLWLHV�´� $V� WKH� QDWXUH� RI� WKH� VWUXFWXUH� RI� %,'V��ZKLFK�
JLYHV� YRWLQJ� ULJKW� WR� EXVLQHVV� RU� SURSHUW\� RZQHUV� LQVWHDG� RI� SXEOLF� HOHFWHGV�� JLYH� ULVH� WR�
TXHVWLRQ�WKHLU�DFFRXQWDELOLW\��7KURXJK�WKH�RSHUDWLRQ�RI�D�%,'��SURSHUW\�DQG�EXVLQHVV�RZQHUV�
DUH�JLYHQ� WKH�ULJKW� WR�KDYH�D�VD\�RQ�KRZ�%,'�IXQGV�VKRXOG�EH�VSHQW��7KLV�FKDUDFWHULVWLF� RI�
%,'V� LQFUHDVHV� WKH� ULVN� RI� LJQRULQJ� WKH� QHHGV� RI� ORFDO� SHRSOH� DQG� WKHUHE\� FDXVLQJ� VRFLDO�
GLVFULPLQDWLRQ� GXH� WR� WKH� GLIIHUHQW� H[SHFWDWLRQV� DQG� QHHGV� RI� ORFDO� SHRSOH� DQG� EXVLQHVV�
RZQHUV��+R\W��������0RUo|O�	�:ROI��������:DUG�	�&RRN���������
$QRWKHU�FULWLFDO�SRLQW�RQ�%,'V�DFFRXQWDELOLW\� LV� WKH�%,'�SHUIRUPDQFHV�� ³7R�FRPSLOH�D�SXEOLF�
DFFRXQW�RI�WKHLU�DFWLYLWLHV��SURYH�WKHLU�ZRUWK�WR�SDUWLFLSDWLQJ�SURSHUW\�RZQHUV��DQG�EROVWHU�WKHLU�
UHSXWDWLRQ��PDQ\�%,'V�RSW� WR� LPSOHPHQW� DQG�PRQLWRU� SHUIRUPDQFH� LQGLFDWRUV� OLNH� FXVWRPHU�
VXUYH\V��FULPH�UDWHV��RFFXSDQF\�UDWHV��UHWDLO�VDOHV��QXPEHU�RI� MREV�FUHDWHG��DQG�SHGHVWULDQ�
FRXQWV´� �+R\W� 	� *ORSDO�$JJH�� ������ SS�� ������ $OWKRXJK� VRPH� PRGHOV� WR� HYDOXDWH� WKH�
SHUIRUPDQFHV� DUH� SURSRVHG� E\� VFKRODUV�� WKXV� IDU� QR� DFFHSWHG� FULWHULD� WR� PHDVXUH� WKHLU�
SHUIRUPDQFHV�DQG�WKH�UHDO�LPSDFWV�RI�WKH�%,'V�HPHUJHG��%ULIIDXOW��������+RFKOHXWQHU��������
:ROI��������0RUo|O�	�:ROI���������
,Q�UHWXUQ�WR�WKHVH�FULWLTXHV�%,'�SURSRQHQWV�FODLP�WKDW��%,'�OHDGHUV�DQG�DGYLVRU\�ERDUGV�DUH�
QRW� HOHFWHG� WKURXJK� WKH� WUDGLWLRQDO� V\VWHPV� DQG� WKH\� DOVR� HPSKDVL]H� WKH� �ZHLJKWHG� YRWLQJ�
V\VWHP�DV�DQ� LPSRUWDQW�SDUW�RI�GHFLVLRQ�PDNLQJ�SURFHVV�� ,QVWHDG�RI�FDOOLQJ�%,'V�DV�³TXDVL�
JRYHUQPHQWDO´�HQWLWLHV�� WKH\�FDOO� WKHPVHOYHV�DV�D� ³YLWDO� OHDGHUVKLS´��ZKLFK�FUHDWHV�VWUDWHJLF�
DOWHUQDWLYHV� DQG� HQWUHSUHQHXULDO� VROXWLRQV� WR� XUEDQ� SUREOHPV�� � $GGLWLRQDOO\�� VRPH� VFKRODUV�
DQG� %,'� SURSRQHQWV� FODLP� %,'V� DV� � RQH� RI� WKH� PRVW� HIIHFWLYH� DQG� WUDQVSDUHQW� WRROV� IRU�
FXVWRPHU�RULHQWHG�XUEDQ�UHYLWDOL]DWLRQ�ZLWK�DQQXDO�UHSRUWV�RU�LQWHUHVW�UXOHV�DQG�E\�LPSURYLQJ�
SK\VLFDO�HQYLURQPHQW� � FUHDWLQJ�RSSRUWXQLWLHV� � WKURXJK� �HFRQRPLF�GHYHORSPHQW��$OWKRXJK� LQ�
VRPH� FDVHV� WKHVH� FRXOG� EH� WUXH�� WKH� FRPPRQ� XVH� RI� EHQFKPDUNV� OLNH� DPRXQW� RI� � WUDVK�
FROOHFWHG�� JUDIILWL� UHPRYHG� RU� UHQRYDWHG� XUEDQ� IXUQLWXUH� DUH� QRW� HQRXJK� IRU� � FODLPLQJ�
DFFRPSOLVKLQJ�KHDOWK\�XUEDQ�HFRQRP\�RU�XUEDQ�SROLF\�REMHFWLYHV��/HY\��������+R\W�	�*ORSDO�
$JJH���������
(TXLW\�LVVXH�LV�DQRWKHU�PDLQ�FRQFHUQ�DQG�FULWLFLVP�RQ�%,'V�DPRQJ�PDQ\�UHVHDUFKHUV��=XNLQ��
������0DOOHW��������+R\W�	�*ORSDO�$JJH���������$OWKRXJK�WKH�SUHVHQFH�RI�%,'V�LQ�WKH�$QJOR�
$PHULFDQ� ZRUOG� KDV� EHHQ� H[SODLQHG� E\� WKH� QHHG� WR� UHQHZ� DQG� UHJHQHUDWH� ROG�
QHLJKERXUKRRGV� LQ� FLWLHV�� WKH\� DUH� FULWLFLVHG� IRU� FDXVLQJ� GLVHPSRZHUPHQW� DPRQJ� ORFDO�
FRPPXQLWLHV�� &RQVHTXHQWO\�� ZKLOH� EXVLQHVV� FLUFOHV� DGYRFDWH� %,'V� IRU� UHJHQHUDWLRQ� DQG�
UHKDELOLWDWLRQ�SXUSRVHV��ORFDO�SHRSOH�FRQVLGHU�%,'V�DV�PRUH�OLNHO\�WR�EH�D�SURFHVV�RI�FUHHSLQJ�
JHQWULILFDWLRQ� �6WHHO�	�6\PHV�������S�������7KHUH� LV�DOVR�DQ� LVVXH�RI�HTXLW\�ZLWK� UHJDUG� WR�
%,'�VHFXULW\�VHUYLFHV��
$V�WKH�ILUVW�DQG�IRUHPRVW�DLP�RI�WKH�%,'V�LV�WKH�FUHDWLRQ�RI�µVDIH�DQG�FOHDQ¶�HQYLURQPHQWV��WKLV�
XOWLPDWHO\� UHVXOWV� LQ� WKH� HPSOR\PHQW� RI� XQLIRUPHG� SULYDWH� VHFXULW\� IRUFHV� DQG� VXUYHLOODQFH�
FDPHUDV��$FFRUGLQJ� WR� WKH�%,'�PDQDJHUV��QRW�RQO\�SURYLVLRQ�RI� WKH�VDIHW\� LQ� WKH�DUHD��EXW�
DOVR� PDNLQJ� VXUH� RI� WKH� SUHYHQWLRQ� RI� DQ\� DFWLYLWLHV� ZKLFK� DUH� GDQJHURXV� IRU� FRPPHUFLDO�
LQWHUHVWV�VXFK�DV�WKH�XVH�RI�VNDWHERDUGLQJ��EHJJLQJ��DQG�RWKHU�DQWL�VRFLDO�EHKDYLRXUV�VKRXOG�
EH� VXVWDLQHG� LQ� WKH� DUHD�� $V� D� UHVXOW�� %,'� PDQDJHUV� WKLQN� WKDW�� E\� LPSO\LQJ� H[FOXVLRQLVW�
SROLFLHV�IRU�REMHFWLRQDEOH�VRFLDO�JURXSV��WKH\�FDQ�GLFWDWH�SHRSOH�KRZ�WR�EHKDYH�LQ�D�%,'�DUHD��
VR�WKH\�FDQ�IRUFH�KRPHOHVV�SHRSOH�DQG�EHJJDUV�WR�PRYH�IURP�WKH�%,'�DUHD��7KLV�ZD\��WKH�
SRYHUW\� LQ� WKH�FLW\� LV�GLVSODFHG��VWHULOH�DQG�XQLIRUP�SODFHV�DUH�FUHDWHG�DW� WKH�H[SHQVH�RI�D�
WUXH�SXEOLF�DFFHVV�DQG�YLWDOLW\�RI�VWUHHW�OLIH�ZKLFK�HQFRPSDVVHV�DOO�FODVVHV��HWKQLF�DQG�UDFLDO�
RULJLQV��=XNLQ��������0LQWRQ��������3H\URX[��3XW]�	�*ODV]H���������
,Q� UHVSRQVH� WR�HTXLW\� FULWLFLVPV��%,'�DGYRFDWHV�GHIHQG� WKHLU� DFWLRQV�E\�GHPRQVWUDWLQJ� WKDW�
WKH\� DUH� XVLQJ� WKHLU� IXQGLQJ�� ZKLFK� DUH� PRVWO\� JDLQHG� IURP� VHOI�DVVHVVPHQWV�� IRU� EDVLF�
VHUYLFH�UHTXLUHPHQWV� OLNH�VDQLW\��VHFXULW\� LQ�WKH�ZKROH�QHLJKERXUKRRG�ZKLFK� LV�QRW�SURYLGHG�
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DGHTXDWHO\� E\� ORFDO� DXWKRULWLHV� �0LWKFKHOO�� ������ /HY\�� ������� 7KH\�DOVR� SOHDG� WKDW�� DOO� WKH�
LQYHVWPHQWV� UDLVHG� IRU� %,'V� DUH� VSHQW� IRU� ORFDO� QHHGV� DQG� NHHSLQJ� WKH� ORFDO� DUHD� LQ� WKH�
FRPSHWLWLYH�EXVLQHVV�PDUNHW��)URP�WKLV�SRLQW�RI�YLHZ��WKH�%,'�RUJDQL]HUV�MXVWLI\�WKH�LQHTXDOLW\�
LVVXHV� LQ� ORFDO� VHUYLFH� SURYLVLRQ� WR� DQ� DFFHSWDEOH� GHJUHH� DV� WKH� '1$� RI� PDUNHW� RULHQWHG�
QDWXUH�RI�%,'V��$QRWKHU� MXVWLILFDWLRQ�E\�%,'�GHIHQGHUV��RQ�H[FOXGLQJ�SRRU�DQG�KRPHOHVV�� LV�
FUHDWLQJ� VRFLDO� VHUYLFHV�� VKHOWHUV� DQG� RXWSODFHPHQW� SURJUDPV� LQ� DGGLWLRQ� WR� FUHDWLQJ� MRE�
RSSRUWXQLWLHV� WR� XQVNLOOHG�PHPEHUV� RI� VRFLHW\� �/HY\�� ������ 6WHHO� 	� 6\PHV�� ������ +R\W� 	�
*ORSDO�$JJH����������
&ULWLFV� DOVR� DUJXH� WKH� %,'� HIIHFW� ZKLFK� VDERWDJHV� WKH� FKDUDFWHULVWLF� RI� SXEOLF� VSDFHV� DQG�
UHVXOW� LQ� SULYDWL]HG� DQG� RYHU�UHJXODWHG� VSDFHV� �0DOOHWW�� ������+R\W� 	�*DORSDO�$JJH�� ������
0RUFRO��+R\W��0HHN�	�=LPPHUPDQ����������,W�KDV�EHHQ�VXJJHVWHG�WKDW�DURXQG�WKH�ZRUOG�WKH�
SULYDWH�VHFWRU�KDV�EHFRPH�PRUH�SRZHUIXO� LQ�WKH�JRYHUQDQFH�RI�PDQ\�FLWLHV��ZKLOH�WKH�VWDWH�
KDV� JDLQHG� PRUH� FRQWURO�� FRQWUDU\� WR� FODLPV� DERXW� LWV� ZLWKGUDZDO�� ,Q� WKLV� UHVSHFW�� %,'�
LPSOHPHQWDWLRQ�LV�WKH�SURGXFW�RI�QHROLEHUDOLVP��ZKLFK�FDXVHV�WKH�LGHQWLILFDWLRQ�RI�SXEOLF�DQG�
SULYDWH� VSDFHV� WR� EHFRPH� EOXUUHG�� 1HROLEHUDOLVP� KDV� FKDQJHG� WKH� PHDQLQJ� RI� ³SXEOLF�
LQWHUHVW´�� DQG� XQGHU� PDUNHW� IRUFHV� PD\� KDYH� UHGHILQHG� LW� DV� WKH� ³LQWHUHVWV� RI� WKH� SULYDWH�
VHFWRU´��:DUG��������S������$V�0DUTXDUGW�DQ�)XOOHU�VWDWHG��%,'V�VWDUWHG�WR�SOD\�DQ�LPSRUWDQW�
UROH� RQ� WKLV� QHZ�JRYHUQPHQWDOL]LQJ� FRQFHSW� RI� VSDFH�DQG�ERGLHV��ZKLFK� WULHV� WR� QRUPDOL]H�
PDUNHW�DQG�FRPSHWLWLRQ�DSSURDFK�DQG�FRPPRGLILFDWLRQ�RI�SXEOLF�VSDFHV��0DUTXDUGW�	�)XOOHU��
�������
%,'V� DUH� WU\LQJ� WR� EH� WKH� FXOWXUDO� DQG�HQWHUWDLQPHQW� FHQWUHV� RI� WKH� FLWLHV�� )RU� WKLV�PLVVLRQ�
WKH\�DUH�VHUYLQJ�RQO\� WKH� LQWHUHVWV�RI�KLJK� LQFRPH�JURXSV��DV�QHZ� OX[XU\�VKRSSLQJ�FHQWUHV�
UHSODFH�VPDOOHU�UHWDLOHUV��+RZHYHU��6WHHO�DQG�6\PHV��������ZDUQ�DJDLQVW�WKLV�FRQFHSWLRQ�IRU�
WKH�VLPSOH� UHDVRQ� WKDW�DOWKRXJK�VKRSSLQJ�FHQWUHV�KDYH� WKH� ULJKW�RI� WXUQLQJ�GRZQ�SURSRVHG�
WHQDQWV� DQG� FRQWUROOLQJ� FXVWRPHU� DFFHVV� ZKHQ� WKH\� ZDQW� WR�� %,'V� GR� QRW� EHFDXVH� WKH\�
RSHUDWH� LQ� SXEOLF� VSDFHV�� DQG� WKH\�GR� QRW� KDYH�RSHQLQJ� DQG� FORVLQJ� WLPHV��%,'V� DUH� DOVR�
EHFRPLQJ�WKH�LQH[SUHVVLYH�IDFHV�RI�WKH�FLWLHV�ZLWK�WRR�PXFK�PDNHXS��6LPLODUO\�0LQWRQ��������
FODLPV� WKDW� WKH� %,'� PDQDJHPHQWV� SHUFHLYH� XUEDQ� VSDFH� DV� D� µFRQVXPHU� SURGXFW¶�� DQG�
WKHUHIRUH�� WKURXJK� WKH� %,'� LPSOHPHQWDWLRQ� DUHDV� DUH� EUDQGHG�� PDUNHWHG�� VROG� WR� WKH�
FXVWRPHUV� DQG� LW� LV� WXUQHG� LQWR� D� SODFH�� µD� ORFDWLRQ� GHVWLQDWLRQ¶�� ZKLFK� ZLOO� µH[SHULHQFHG¶��
)XUWKHUPRUH� WKLV� W\SH� RI� WUDQVIRUPDWLRQ� RU� ³GLVQH\ILFDWLRQ´� FUHDWHV� QRQ�SODFH� DUHDV�� ZKLFK�
ORVH� WKH� UHDO� DXWKHQWLFLW\� DQG� FUHDWH� D� IDNH� DQG� HOLWLVW� DXWKHQWLFLW\� LQVWHDG� �0LQWRQ�� ������
+R\W��������=XNLQ����������
,Q� FRQWUDVW� WR� PHQWLRQHG� FULWLTXHV�� %,'� SUDFWLRQHUV� VD\� WKDW� %,'V� FDQ¶W� EH� FODVVLILHG� DV��
VKRSSLQJ�PDOOV� EHFDXVH� XQOLNH� WKHVH� SULYDWH� SURSHUWLHV�� %,'V� DUH� XQGHU� WKH� MXULVGLFWLRQ� RI�
PXQLFLSDOLWLHV�DQG�GHPRFUDWLF�DFWLYLWLHV�OLNH�IUHH�VSHHFK�DQG�GHPRQVWUDWLRQ�DUH�QRW�OLPLWHG�LQ�
%,'V� ERUGHU� �:DUQHU�� 4XD]L�� 0RUH�� &DWWDQ�� %HOOHQ� 	� 2GHNRQ�� ������� 7KH\� DOVR� VXJJHVW�
PDUNHWLQJ� VWUDWHJLHV� OLNH� XQLIRUPDWLRQ� DQG� EHDWLILFDWLRQ� RI� VWUHHWV� DUH� YHU\� LPSRUWDQW� DQG�
HVVHQWLDO� IRU� WKH� QDWXUH� RI� GRLQJ� EXVLQHVV� IRU� DWWUDFWLQJ� SHRSOH� DQG� UHDFKLQJ� WKH� TXDOLW\��
$GGLWLRQDOO\��%,'�DGYRFDWHV�FDOO� ³GLVQH\ILFDWLRQ´�RU� ³ORRVLQJ�DXWKHQWLFLW\´�DV�SRRU�FULWLFV�DQG�
GHIHQG� WKH� PRGHO� E\� VD\LQJ�� ³:HUH� RXU� FLW\� FHQWHUV� PRUH� DXWKHQWLF� ZKHQ� WKH\� ZHUH�
DEDQGRQHG�DW�QLJKW�ZLWK�JUDIILWL�DQG�SODJXHG�E\�FULPH"´��/HY\���������$OWKRXJK��LW�LV�D�UHDOLW\�
WKDW�%,'V�FDQ�EH�D�WRRO�IRU��LPSURYLQJ��WKH�FRQGLWLRQV�RI�XUEDQ�VSDFH��WKH�FRPSDWLELOLW\�RI��WKH�
SROLWLFDO� DFWLYLVP� RU� H[SUHVVLRQ� IRU� DOO� JURXSV� RI� FRPPXQLW\� ZLWK� � WKH� XQZULWWHQ� UXOHV� RI��
SULYDWHO\� PDQDJHG� RU� � FRQVXPSWLRQ� VSDFHV� LV� VWLOO� TXHVWLRQDEOH� �:DUQHU�� 4XD]L�� 0RUH��
&DWWDQ��%HOOHQ�	�2GHNRQ��������0DF�'RQDOG����������

3. Talimhane: an Informal  Business Improvement District in Beyoglu, Istanbul 
�
,VWDQEXO�LV�WKH�ODUJHVW�FLW\�RI�7XUNH\�ZLWK�XQLTXH�KLVWRULFDO�DQG�FXOWXUDO�KHULWDJH�DQG����PLOOLRQ�
SHRSOH�OLYLQJ�RQ�LW��7KH�FRQWLQXRXV�JURZWK�RI�,VWDQEXO�VLQFH�����V�DFFHOHUDWHG�DIWHU�����V�E\�
WKH� LPSDFW�RI�QHR�OLEHUDO�SROLFLHV�� ,Q�RUGHU�WR�SURPRWH�WKH�FLW\�DV�D�³*OREDO�&LW\´�D�VHULHV�RI�
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ODZV�DQG�SURMHFWV��LQ�WKH�FRQWH[W�RI�³WRXULVP�ODZ´�ZHUH�DGDSWHG���:KHUHDV�LQ�WKH�SHULRG�DIWHU�
������QHZ�ODZV��SUHSDUHG�ZLWKLQ�WKH�IUDPHZRUN�RI�WKH�SURFHVV�RI�KDUPRQL]DWLRQ�WR�(XURSHDQ�
8QLRQ�� DQG� UHODWHG� OHJLVODWLRQ� DPHQGPHQWV�� HQVXUHG� WKH� OHJDO� EDVLV� IRU� EULQJLQJ� XUEDQ�
UHJHQHUDWLRQ�SURMHFWV�LQWR�WKH�DJHQGD�RI�ORFDO�DGPLQLVWUDWLRQV��.H\GHU�	�gQF�����������
6R�DV�WR�UHDFK�³:RUOG�&LW\´�OHYHO��WKH�FXUUHQW�JRYHUQPHQW�VHW�WKH�YLVLRQV�RI�,VWDQEXO�IRU������
DV� WRXULVP�� ILQDQFH� DQG� NQRZOHGJH�� ,Q� WKLV� FRQWH[W�� PDQ\� ODUJH� VFDOH� SURMHFWV�� LQFOXGLQJ�
ZDWHU� IURQW� GHYHORSPHQWV�� OX[XU\� KRWHOV�� DQG� XUEDQ� UHYLWDOL]DWLRQ� SURMHFWV� KDYH� EHHQ�
LPSOHPHQWHG��7KHVH�WUDQVIRUPDWLRQV�DQG�FKDQJHV�ZHUH�REVHUYHG�LQ�WKH�+LVWRULFDO�3HQLQVXOD��
+DOLo� DQG�%H\R÷OX�GLVWULFW�� � ,VWLNODO�6WUHHW� LQ�7DNVLP�DUHD� LV� ORFDWHG� LQ� WKH�%H\R÷OX�GLVWULFW��
ZKHUH� HQWHUWDLQPHQW�� WRXULVP� DQG� FXOWXUDO� DFWLYLWLHV� DUH� FOXVWHUHG�� 7KH� GLVWULFW� KRVWV�PDQ\�
ORFDO� DQG� IRUHLJQHU� YLVLWRUV� DQG� WRXULVWV�� ,Q� WKLV� FRQWH[W�� 7DOLPKDQH� DUHD�� VLWXDWHG� QH[W� WR�
,VWLNODO� 6WUHHW� DQG� 7DNVLP�� KDV� HQWHUHG� LQWR� D� SURFHVV� RI� WUDQVIRUPDWLRQ�� VWDUWLQJ� IURP� WKH�
����V��%HUN|]��������������g]GHPLU��������7RNDWOÕ�	�%R\DFÕ���������
3RVLWLRQHG� RQ� DQ� LQWHUVHFWLRQ� DUHD� EHWZHHQ� 0HFLGL\HN|\�� WKH� +LVWRULFDO� 3HQLQVXOD�� WKH�
*ROGHQ� +RUQ�� %HúLNWDú� DQG� %DNÕUN|\�7DOLPKDQH� LQ� %H\RJOX�� FORVH� WR� 7DNVLP� *H]L� 3DUN�D�
IRUPHU�PLOLWDU\�SDUDGH�JURXQG�LQ�WKH�2WWRPDQ�HUD��LV�ORFDWHG�WR�WKH�QRUWK�RI�7DNVLP��$YHQXH��
DW� WKH� SRLQW� ZKHUH� &XPKXUL\HW� $YHQXH� DQG� 7DUODEDúÕ� �5HILN� 6D\GDP� $YHQXH�� LQWHUVHFW��
7DOLPKDQH�� VHHQ� SULQFLSDOO\� DV� D� UHVLGHQWLDO� DUHD� GXULQJ� WKH� SRVW�ZDU� SHULRG�� H[SHULHQFHG�
HFRQRPLF�DQG�VRFLDO�FKDQJHV�VLPLODU� WR�RWKHU�FHQWUDO� ,VWDQEXO�GLVWULFWV�XQWLO� WKH�����V��7KH�
DUHD�KDV�D�YHU\�FHQWUDO�DQG�ZHOO�FRQQHFWHG� ORFDWLRQ��GXH�WR� LWV�KLVWRULFDO�DQG�WUDQVSRUWDWLRQ�
OLQNV��'HVSLWH�KDYLQJ�EHHQ�VXEMHFW�WR�QXPHURXV�SK\VLFDO�FKDQJHV��7DOLPKDQH�UHPDLQV�ZLWKLQ�
WKH�ERUGHUV�RI�WKH�%H\R÷OX�GLVWULFW��DQ�DUHD�RI�JUHDW�DUFKLWHFWXUDO�LPSRUWDQFH��SDUWLFXODUO\�IRU�
$UW�'HFR�DQG�HDUO\�PRGHUQLVW�EXLOGLQJV��$NLQ��������3RODW�	�3RODW���������
7KH�VRFLDO�FRPSRVLWLRQ�RI�7DOLPKDQH�KDV�FKDQJHG�RYHU� WLPH�DV�D�FRQVHTXHQFH�RI�SROLWLFDO�
LQFLGHQWV� DQG� WKH� FKDQJH� LQ� ODQG� XVH� DQG� VRFLR�HFRQRPLF� FRQGLWLRQ� RI� WKH� DUHD�� 7KH� ILUVW�
UHVLGHQWV� RI� WKH� DUHD� ZKR� ZHUH� PRVWO\� QRQ� ±� 0XVOLPV�� KDG� WR� OHDYH� 7XUNH\� GXH� WR� ����
6HSWHPEHU� LQFLGHQWV��$IWHU�����6HSWHPEHU�HYHQWV�� WKH� ORZ�LQFRPH�SRSXODWLRQ� IURP�7XUNLVK�
UXUDO� DUHD�� VWDUWHG� WR� PRYH� LQWR� WKH� DEDQGRQHG� UHVLGHQFHV� IURP� ����V� �3ROYDQ� 	� <|QHW��
������� �$IWHU�������GXH�WR�XQZDQWHG�DFWLYLWLHV�DURXQG�QHLJKERXUKRRG� OLNH�FDU� UHSDLU�VKRSV��
LQFUHDVLQJ� FULPH� UDWHV�� WKH� UHVLGHQWV� RI� WKH� DUHD� VROG� WKHLU� SURSHUWLHV� DQG�PRYHG� WR� ùLúOL��
1LúDQWDúÕ�RU�WR�WKH�$QDWROLDQ�VLGH��7KLV�PLJUDWLRQ�OHG�WR�DQRWKHU�LPPLJUDWLRQ�IOX[�WR�WKH�DUHD��
$FFRUGLQJ� WR� 7DOLPDKDQH�0XNKWDU�0HWLQ�6|QPH]��ZKR�ZDV� LQWHUYLHZHG� RQ� ��� -XQH� ������
UHVLGHQWV�� ZKR� DUH� OLYLQJ� LQ� UHVLGHQWLDO� ]RQH� RI� PRVWO\� PLJUDWHG� IURP� (DVWHUQ� DQG� 6RXWK�
HDVWHUQ� SDUW� RI� $QDWROLD�� 6|QPH]� DOVR� LQGLFDWHG� WKDW� WKH� FXUUHQW� UHVLGHQWV� RI� WKH� DUHD� ORZ�
LQFRPH� DQG� XQHGXFDWHG� JURXSV�� 7KHVH� IDPLOLHV�� ZLWK�PDQ\� FKLOGUHQ�� ZKLFK� DUH� VWUXJJOLQJ�
ZLWK�XQHPSOR\PHQW��OLYH�WRJHWKHU�LQ�D�KRXVH�WKDW�KDV��������HXUR�UHQW�SULFH��0RUHRYHU��DV�D�
UHVXOW� RI� ILQDQFLDO� GLIILFXOWLHV�� PDQ\� FKLOGUHQ� RIWHQ� LQ� WKH� DUHD� FDQQRW� DWWHQG� VFKRRO� DQG�
LQVWHDG�WKH\�WU\�WR�ILQG�HPSOR\PHQW�E\�ZRUNLQJ�DW� LQIRUPDO� MREV� OLNH�VHOOLQJ�ZDWHU�RU� IORZHUV�
RQ�WKH�VWUHHW��
,Q�RUGHU�WR�H[SORUH�WKH�WUDQVIRUPDWLRQ�RI�WKH�DUHD�DQG�WKH�HVWDEOLVKPHQW�RI�³LQIRUPDO�%,'´�LQ�
7DOLPKDQH�� ,� HPSOR\HG� D� PL[HG� PHWKRGRORJ\�� XVLQJ� FHQVXV� GDWD�� SDUWLFLSDQW� DQG�
QRQSDUWLFLSDQW� REVHUYDWLRQ�� DQG� LQ�GHSWK�� VHPL� VWUXFWXUHG� LQWHUYLHZV� ZLWK� KRWHO� PDQDJHUV��
PXNWKDU�RI�7DOLPKDQH�DQG�WKH�GLUHFWRU�RI�7DOLPKDQH�+RWHOV�	�,QYHVWRUV�$VVRFLDWLRQ��6LQFH�LW�
LV� LPSRVVLEOH� WR� ILQG� GDWD� RQ� FXUUHQW� SRSXODWLRQ� DQG� EHFDXVH� RI� WKH� LQIRUPDO� UHODWLRQVKLS�
EHWZHHQ� 7DOLPKDQH�+RWHOV� 	� ,QYHVWRUV� $VVRFLDWLRQ� DQG� ORFDO� JRYHUQPHQW�� LQ�GHSWK�� VHPL�
VWUXFWXUHG�LQWHUYLHZV�DUH�WKH�EDFNERQH�RI�WKLV�UHVHDUFK��6XFK�FRQYHUVDWLRQV�SURYLGH�LQVLJKWV�
LQWR�WKH�VRFLR�HFRQRPLF�WUDQVIRUPDWLRQ�DQG�WKH�HVWDEOLVKPHQW�DQG�VWUXFWXUH�RI�³LQIRUPDO�%,'´�
LQ�7DOLPKDQH�QHLJKERXUKRRG��
�
�
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3.1 The Transformation of Talimhane 
�
,PSRUWDQW�FKDQJHV�ZKLFK�WRRN�SODFH�DIWHU������ZHUH�WR�WUDQVIRUP�7DOLPKDQH��DQG�HIIHFWLYHO\�
GHWDFK�LW�IURP�LWV�SUHYLRXV�XUEDQ�UROH�DV�D�UHVLGHQWLDO�DUHD��,Q������WKH�RSHQLQJ�RI�7DUODEDúÕ�
%RXOHYDUG�� ZKLFK� FRQQHFWHG� ,VWDQEXO¶V� KLVWRULF� SHQLQVXOD� ZLWK� 7DOLPKDQH� DQG� WKH� FHQWUDO�
WUDIILF�KXE�RI�7DNVLP�6TXDUH��FXW�RII�WKH�DGMDFHQW�7DUODEDúÕ�GLVWULFW�DQG�LWV�VXUURXQGLQJV�IURP�
FRPPHUFLDO�GLVWULFWV�QRUWK�DQG�VRXWK�RI�7DNVLP��,Q�WKH�QHZO\�VHSDUDWHG�7DUODEDúÕ�GLVWULFW�GUXJ�
GHDOLQJ� DQG� FULPH� ZHUH� WR� IORXULVK�� 2Q� WKH� RWKHU� VLGH� RI� WKH� QHZ� ERXOHYDUG� KRZHYHU�� D�
SHGHVWULDQL]DWLRQ� SURMHFW� IRU� ,VWLNODO� $YHQXH�� LPSOHPHQWHG� LQ� ������ ZDV� WR� OHDG� WR� JUHDWO\�
LQFUHDVHG�DFWLYLW\��ERWK�VRFLDO�DQG�FRPPHUFLDO��(QOLO��������,%%��������7HNHOL���������
/RFDWHG�QH[W�WR�7DNVLP��DW�WKH�QRUWKHUQ�HQG�RI�WKH�QHZ�ERXOHYDUG��7DOLPKDQH�ZDV�DQ�DUHD�RI�
GHFOLQH�� ERWK� LQ� WHUPV� RI� SK\VLFDO� DQG� VRFLDO� VWUXFWXUHV��'XH� WR� LWV� NH\� ORFDWLRQ�7DOLPKDQH�
QHYHUWKHOHVV�DURXVHG� WKH�DWWHQWLRQ�RI� WKH�PXQLFLSDOLW\�DQG� OHG� WR�SODQQHG� LPSURYHPHQWV� WR�
GHYHORS�D�PRUH�DWWUDFWLYH�HQYLURQPHQW�IRU�FRPPHUFH��DQG�LQ�SDUWLFXODU�WRXULVP�LQIUDVWUXFWXUH��
7KH� ILUVW� LQLWLDWLYH� LQYROYHG� LWV� GHVLJQDWLRQ� DV� D� ³WRXULVP� GLVWULFW´� E\� WKH� &DELQHW� DQG� WKH�
0LQLVWU\�RI�7RXULVP� LQ�������7DOLPKDQH�ZDV�DOVR�GHFODUHG�DV�DQ� ³XUEDQ�SURWHFWHG�DUHD´� LQ�
GHFLVLRQ� QXPEHU� ������ ��� -XO\� ������ E\� WKH� &XOWXUDO� DQG� 1DWXUDO� +HULWDJH� &RQVHUYDWLRQ�
%RDUG� 1R��� RI� ,VWDQEXO�� /DWHU�� IRU� WKH� ��� KRXVLQJ� EORFNV� FRPSULVLQJ� WKH� 7DOLPKDQH� DUHD�
ZKLFK� KDG� VWDUWHG� WR� ORVH� WKHLU� IXQFWLRQDO� DQG� DUFKLWHFWXUDO� LGHQWLW\�� DQRWKHU� GHFLVLRQ� ZDV�
WDNHQ�LQ������E\�WKH�VDPH�&RQVHUYDWLRQ�%RDUG�WR�UHJLVWHU�WKH�DUHD�DW�D�FLW\�EORFN�DQG�VWUHHW�
VFDOH��WR�HQVXUH�LQWHJULW\�EHIRUH�WDNLQJ�GHFLVLRQV�RQ�DQ\�VLQJOH�SDUFHO�VFDOH��DQG�WR�GHVLJQDWH�
DQG�SURWHFW�VHOHFWHG�³EXLOGLQJV�RI�WKH�HDUO\�5HSXEOLF�SHULRG´��DV�GHILQHG�LQ�GHFLVLRQ�QXPEHU�
�����3RODW��������2]GHQ��������.L]LOGHUH���������
7KH� GHVLJQDWLRQ� RI� 7DOLPKDQH� DV� D� WRXULVW� ]RQH� E\� WKH� FHQWUDO� JRYHUQPHQW� WULJJHUHG� WKH�
SURFHVV�RI�WUDQVIRUPDWLRQ�DQG�VWDUWHG�WR�FKDQJH�WKH�UHVLGHQWLDO�LGHQWLW\�RI�WKH�DUHD��+RXVLQJ�
ZDV�UHSODFHG�ZLWK�KRWHOV��FRPPHUFLDO�XQLWV��DQG�RIILFHV��ZKLFK�QRW�RQO\�FKDQJHG�WKH�LGHQWLW\�
RI�WKH�DUHD�EXW�DOVR�FKDQJHG�LWV�VRFLDO�VWUXFWXUH�LQ�WKH�ORQJ�UXQ��:LWK�WKH�DLP�RI�SUHYHQWLQJ�
WKH� GHWHULRUDWLRQ� RI� LQGLYLGXDO� EXLOGLQJV�� HOLPLQDWLQJ� LOOHJDO� DQG� LQIRUPDO� SDUNLQJ� ORWV� DQG�
HQVXULQJ� VDIHW\� DQG� LQFUHDVHG� SHUFHSWLELOLW\�� WKH� ³%H\R÷OX� 7DOLPKDQH� $UHD� )URQW�
5HKDELOLWDWLRQ� 8UEDQ� 'HVLJQ� ,PSOHPHQWDWLRQ� 3URMHFW´� ZDV� VXEVHTXHQWO\� UHDOL]HG� WKURXJK�
FRRSHUDWLRQ�EHWZHHQ�WKH�,VWDQEXO�0HWURSROLWDQ�DQG�%H\R÷OX�0XQLFLSDOLWLHV��DQG�ZDV�SXW�LQWR�
SUDFWLFH�LQ�������.L]LOGHUH��������,%%���������
�

3.1.1 %H\R÷Ou Talimhane Area Front Rehabilitation Urban Design Implementation 
Project 

$QWLFLSDWLQJ�WKH�DFFRPPRGDWLRQ�QHHGV�RI�WKH�,VWDQEXO�1$72�6XPPLW�LQ�������WKH�$UHD�)URQW�
5HKDELOLWDWLRQ� DQG�8UEDQ�'HVLJQ� ,PSOHPHQWDWLRQ�3URMHFW�ZDV� LQWHQVLILHG� LQ� 7DOLPKDQH�� QRW�
OHDVW�EHFDXVH�RI�LWV�FRQYHQLHQW�ORFDWLRQ�FORVH�WR�7DNVLP�� WKH�µ&RQJUHVV�9DOOH\¶�LQWHUQDWLRQDO�
KRWHO�GLVWULFW�DQG�WKH�H[SHQVLYH�VKRSSLQJ�GLVWULFW�RI�1LúDQWDVÕ��)RUPXODWHG�ZLWK�D�GLVUHJDUG�IRU�
VRFLDO�FRQVHTXHQFHV�KRZHYHU��DQG�SODQQHG�DV�RQO\�DV�D�VHULHV�RI�SK\VLFDO�FKDQJHV�LQYROYLQJ�
XUEDQ�IXUQLWXUH��IDFDGH�UHQRYDWLRQ�DQG�SHGHVWULDQL]DWLRQ��.L]LOGHUH��������
7KH� ³%H\R÷OX� 7DOLPKDQH� $UHD� )URQW� 5HKDELOLWDWLRQ� 8UEDQ� 'HVLJQ� ,PSOHPHQWDWLRQ� 3URMHFW´�
EHJDQ�ZLWK�D�SHGHVWULDQL]DWLRQ�SURJUDPPH��LQ�RUGHU�WR�LQFUHDVH�VHFXULW\��DFFHVVLELOLW\��DQG�WR�
SURYLGH�VSDFH�IRU�IHVWLYDOV�DQG�RXWGRRU�DFWLYLWLHV��,Q�WKLV�SHGHVWULDQL]DWLRQ�SURJUDPPH�FHUWDLQ�
KRXUV�ZHUH�DOORFDWHG�IRU�DFFHVV�E\�VHUYLFH�YHKLFOHV��ZLWK�SDVVDJH�RI�YHKLFOHV�IUHH�EHWZHHQ�
WKH�KRXUV�������������ZKLOH�FDUG�DFFHVV�EHFDPH�REOLJDWRU\�DW�RWKHU�KRXUV��(QWUDQFH�LQWR�WKH�
DUHD� LV�PDGH�DW� WZR�SRLQWV��DQG�WKH�H[LW� LV�D�FRQWUROOHG�SDVVDJH�ZKHUH�$EG�OKDNKDPLW�DQG�
7RSoX�DYHQXHV�LQWHUVHFW��8UEDQ�IXUQLWXUH�DQG�SDYHPHQWV�KDYH�DOVR�EHHQ�UHQRYDWHG��ZLWK�WKH�
IRUPHU�SRVLWLRQHG� WR�DYRLG� LQKLELWLQJ�SHGHVWULDQ�FLUFXODWLRQ� WKURXJKRXW� WKH�GLVWULFW� �.L]LOGHUH��
������,%%���������
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7KH�SURMHFW�GLG�UHVSRQG�WR�SUREOHPV�RI�VHFXULW\�DQG�SK\VLFDO�GHWHULRUDWLRQ��EXW�IDLOHG�WR�RIIHU�
DQ\� VROXWLRQ� WR� WKH� VRFLDO� FKDOOHQJHV� IDFHG� LQ� WKH� ORZ�LQFRPH� DQG� GHSULYHG� UHVLGHQWLDO�
VHFWLRQV�RI�7DOLPKDQH��$IWHU�WKH�FRPSOHWLRQ�RI�WKH�SURMHFW��XVHU�SURILOHV�DQG�WKH�GHPDQG�IRU�
VHUYLFHV� LQ� 7DOLPKDQH� KDYH� FKDQJHG�� &DU� PHFKDQLFV�� RWKHU� VPDOO� ZRUNVKRSV�� DQG� FDUJR�
FRPSDQLHV�RSHUDWLQJ�LQ�7DOLPKDQH�VLQFH�WKH�SUH������SHULRG�KDYH�KDG�WR�OHDYH�WKH�DUHD�GXH�
WR� UHQW� LQFUHDVHV�� WKH� SHGHVWULDQL]DWLRQ� SURMHFW�� DQG� FKDQJHV� LQ� GHPDQG� �7DEOH� ���7KHVH�
SUHPLVHV� ZHUH� VXEVHTXHQWO\� UHSODFHG� E\� FDIpV�� UHVWDXUDQWV� DQG� VRXYHQLU� VKRSV� XVHG� E\�
WRXULVWV� DQG� SHRSOH� ZRUNLQJ� LQ� WKH� DUHD�� ,QWHUYLHZV� PDGH� ZLWK� KRWHO� PDQDJHUV� DIWHU� WKH�
SURMHFW� LQGLFDWH� WKDW� EXVLQHVV� HVWDEOLVKPHQWV� ORFDWHG� LQ� WKH� DUHD� DUH� YHU\� VDWLVILHG� ZLWK�
7DOLPKDQH¶V�GHYHORSPHQW��WKH�UHFODPDWLRQ�RI�LWV�SUHVWLJLRXV�LPDJH��DQG�WKH�EHWWHU�XVH�RI�LWV�
FHQWUDO� ORFDWLRQ��+RWHOV�FDQ�QRZ�RIIHU�QRW�RQO\�DFFRPPRGDWLRQ� IDFLOLWLHV��EXW�DOVR�FRQJUHVV�
DQG� PHHWLQJV� IXQFWLRQV�� KDYLQJ� PDQ\� KLJK� FDSDFLW\� PHHWLQJ� URRPV� DIWHU� UH�VWUXFWXULQJ�
WKHPVHOYHV� LQ� FRQIRUPLW\�ZLWK� WKH� VWUDWHJLF� SODQ� RI� WKH� FHQWUDO� DGPLQLVWUDWLRQ� �3RODW�� ������
.L]LOGHUH���������
 

3.2  &UHDWLQJ�WKH�³,QIRUPDO�%,'´��7KH�(VWDEOLVKPHQW�RI�7DOLPKDQH�7RXULVWLc Hotels & 
Investors Association 

�
$IWHU�WKH�FRPSOHPHQWDWLRQ�RI�WKH�UHKDELOLWDWLRQ�SURMHFW��LQ�������WR�HQIRUFH�WKH�WRXULVP�EDVHG�
WUDQVIRUPDWLRQ� DQG� WR� SUHYHQW� WKH� UH�HPHUJHQFH� RI� VHFXULW\� DQG� VRFLDO� SUREOHPV�� KRWHO�
RZQHUV�JRW� WRJHWKHU� �DQG�HVWDEOLVKHG� ³7DOLPKDQH�7RXULVWLF�+RWHOV�	� ,QYHVWRUV�$VVRFLDWLRQ´�
ZKLFK� DOVR� EHJDQ� WR� FUHDWH� D� W\SH� RI� EXVLQHVV� LPSURYHPHQW� GLVWULFW�� $V�PHQWLRQHG� EHIRUH�
DOWKRXJK� WKHUH� LV� QR� OHJDO� IUDPHZRUN� RU� DQ\� OHJDO� FRQWUDFW� EHWZHHQ� WKH� $VVRFLDWLRQ� DQG�
%H\RJOX� 0XQLFLSDOLW\�� 7DOLPKDQH� 7RXULVWLF� +RWHOV� 	� ,QYHVWRUV� $VVRFLDWLRQV� DUWLFOHV� RI�
DVVRFLDWLRQ�JLYHV�XV�GHWDLOHG� LQIRUPDWLRQ�DERXW� WKH�DVVRFLDWLRQV�VWUXFWXUH�� LWV�DLP��ZRUNLQJ�
SULQFLSOHV�DQG�IRUPV�RI�ZRUN��7KH�SUHUHTXLVLWH�WR�EH�D�PHPEHU�RI�WKH�DVVRFLDWLRQ�LV�WR�EH�DQ�
RZQHU� RI� D� KRWHO� RU� FRPPHUFLDO� HQWHUSULVH� LQ� 7DOLPKDQH�� 7KH� GHFLVLRQ� PDNLQJ� V\VWHP� LV�
EDVHG� RQ� YRWLQJ� V\VWHP�DQG� WR�PDNH� D� GHFLVLRQ� DEVROXWH�PDMRULW\� YRWH� LV� QHHGHG� �77+,$�
$UWLFOH�RI�$VVRFLDWLRQ��������.L]LOGHUH���������
$V�VWDWHG� LQ�DUWLFOHV�RI�DVVRFLDWLRQ��7DOLPKDQH�7RXULVWLF�+RWHOV�	�,QYHVWRUV�$VVRFLDWLRQ� LV�D�
QRQ�SURILW�RUJDQL]DWLRQ�DQG�LWV�VRXUFH�RI�LQFRPH�LV�EDVHG�RQ�PHPEHUVKLS�IHH�DQG�GRQDWLRQV��
0HPEHUVKLS�IHH�LV�FRPSRVHG�E\�WZR�W\SHV�RI�IHHV��)LUVW�RQH�LV�HQWU\�IHH�ZKLFK�LV�HTXLYDOHQW�
WR� ����7/� �����(XUR��� WKH� RWKHU� RQH� LV� DQQXDO� IHH� WKDW� LV� ����7/� ����(XUR��� 7KHLU� EXGJHW�
GLIIHUHQWLDWHV� DFFRUGLQJ� WR� QHHGV� RI� WKH� DUHD� EXW� LW� LV� UHSRUWHG� WKDW� WKHLU� H[SHQGLWXUH� IRU� ��
\HDUV�ZDV�DURXQG�����PLOOLRQ�(XURV��)RU������� WKH�$VVRFLDWLRQ¶V�EXGJHW� LV�DURXQG���������
(XURV��$V�FDQ�EH�VHHQ� IURP�WKH�QXPEHUV�� WKH�HFRQRPLF�VXVWDLQDELOLW\�RI� WKH�DVVRFLDWLRQ� LV�
EDVHG� RQ� YROXQWDU\� DVVHVVPHQWV� E\�KRWHO� DQG� FRPPHUFLDO� HQWHUSULVH�RZQHUV�� 7KH�ELJJHVW�
SDUW�RI�H[SHQGLWXUH�LV�WKH�VHFXULW\��0HGLWHUUDQHDQ�6HFXULW\�&RPSDQ\�ZKLFK�LV�UHVSRQVLEOH�IRU�
DUHDV� VHFXULW\�� UHFHLYHV� SD\PHQW�� ZKLFK� LV� HTXLYDOHQW� WR� �������� 7XUNLVK� /LUDV� ���������
(XURV��IRU�D�\HDU��IRU�LWV�VHUYLFHV�IURP�WKH�7DOLPKDQH�7RXULVWLF�+RWHOV�	�,QYHVWRUV�$VVRFLDWLRQ�
HYHU\�PRQWK��7KH�DPRXQW�SDLG�E\����KRWHOV� LV�GLYLGHG�DFFRUGLQJ�WR�HDFK�KRWHO¶V�QXPEHU�RI�
VWDUV�DQG�URRPV��7KH�GLVWULFW
V�LQIUDVWUXFWXUH�DQG�UHSDLU�FRVWV�DUH�DOVR�FRYHUHG�E\�WKH�+RWHOV�
	�,QYHVWRUV�$VVRFLDWLRQ��77+,$�$UWLFOH�RI�$VVRFLDWLRQ��������(VPHU���������������
$FFRUGLQJ� WR� DUWLFOHV� RI� DVVRFLDWLRQ� �������� DSDUW� IURP� KRWHO� QHHGV�� WKH� $VVRFLDWLRQ� LV�
UHVSRQVLEOH� IRU� WKH�GLVWULFW¶V�PDQDJHPHQW� LQFOXGLQJ� LQIUDVWUXFWXUH��VHFXULW\�� UHSDLU�DQG�PRVW�
LPSRUWDQWO\�� VRFLR�HFRQRPLF� DQG� FXOWXUDO� LPSURYHPHQW� RI� 7DOLPKDQH� DUHD� LQ� DGGLWLRQ� WR�
HVWDEOLVK�SDUWQHUVKLS�ZLWK�JRYHUQPHQWV��1*2V��DQG�SXEOLF�SULYDWH�LQVWLWXWLRQV�WR�UXQ�SURMHFWV��
(PHUJLQJ�IURP�WKLV��LW�LV�SRVVLEOH�WR�RUJDQL]H�WKH�DVVRFLDWLRQ¶V�DFWLYLWLHV�LQ�WKUHH�PDLQ�JURXSV��
���3ODFH�PDQDJHPHQW�RI�WKH�SXEOLF�HQYLURQPHQW����3URGXFWLRQ�RI�VSHFLDO�HYHQWV����3ODQQLQJ�
DQG�SROLWLFDO�DGYRFDF\���
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7KH�ILUVW�FDWHJRU\�RI�IXQFWLRQV�ZKLFK�LQFOXGHV�VHFXULW\��LPSURYLQJ�DQG�UHSDLULQJ��LQIUDVWUXFWXUH�
DQG� ODQGVFDSH� OLNH� OLJKWLQJ��VLGHZDONV��XUEDQ� IXUQLWXUHV�� �7DOLPKDQH�KDV�EHHQ�SURWHFWHG�E\�
WKH�$NGHQL]�*�YHQOLN� �0HGLWHUUDQHDQ�6HFXULW\��&RPSDQ\� VLQFH� ������ HYHQ� WKRXJK� SULYDWH�
VHFXULW\�XQLWV�DUH�QRW�DOORZHG�WR�RSHUDWH�IUHHO\�LQ�SXEOLF�VSDFHV��1HYHUWKHOHVV�����HPSOR\HHV�
RI�WKLV�FRPSDQ\�KDYH�ZRUNHG�ZLWK�WKH�PXQLFLSDO�SROLFH�VLQFH�WKHQ��EXW�GXH�WR�ODFN�RI�DXWKRULW\�
WR� DSSO\� DQ\� SHQDOWLHV�� WKH\� UHTXLUH� FORVH� VXSSRUW� DQG� PRQLWRULQJ�� LQ� DGGLWLRQ� WR� WKLV�
WURXEOHVRPH�VLWXDWLRQ��DQ� LQWHUYLHZ�KHOG� LQ� -DQXDU\�������ZLWK�6HFXULW\�%XUHDX�RI�%H\RJOX�
3ROLFH��VKRZHG�WKH�EURNHQ�FRQQHFWLRQ�EHWZHHQ�$NGHQL]�*XYHQOLN�DQG�%H\RJOX�3ROLFH��,Q�WKH�
LQWHUYLHZ��6HFXULW\�%XUHDX��ZKLFK�LV�UHVSRQVLEOH�IRU�SULYDWH�VHFXULWLHV��FODLPHG�WKDW�WKHUH�FDQ�
EH�QR�VHFXULW\�IRUFHV�RWKHU�WKDQ�SROLFH�DW�WKH�SXEOLF�VSDFHV�ZKLFK�FUHDWHV�FRQWUDGLFWLRQ�ZLWK�
FXUUHQW�VLWXDWLRQ��(VPHU���������
$SDUW�IURP�PDQDJHPHQW�RI�SXEOLF�VSDFH��7DOLPKDQH�LV�XVHG�IRU�SODFH�SURPRWLRQ�DFWLYLWLHV�E\�
WKH�DVVRFLDWLRQ�DQG�%H\RJOX�0XQLFLSDOLW\��$V�LW�LV�WKH�RQH�IHZ�SHGHVWULDQL]HG�DUHDV�LQ�WKH�FLW\�
FHQWUH�� DFWLYLWLHV� OLNH� RSHQLQJ� DQG� FORVLQJ� FRQFHUWV� RI� IHVWLYDOV�� IUHH� SXEOLF� FRQFHUWV� WDNH�
SODFH� LQ� WKH�DUHD��$VVRFLDWLRQ� LV�DOVR� UHVSRQVLEOH� IRU� IUHH�DFFRPPRGDWLRQ� IRU�DUWLVWV�GXULQJ�
IHVWLYDOV� DQG� RUJDQL]LQJ� IUHH� 5DPDGDQ� ,IWDU� GLQQHUV� LQ� WKH� DUHD� LQ� WKH� QDPH� RI� %H\RJOX�
0XQLFLSDOLW\��(VPHU���������������
3ODQQLQJ� DQG� SROLWLFDO� DGYRFDF\� LV� DQRWKHU� LPSRUWDQW� UHVSRQVLELOLW\� RI� 7DOLPKDQH� +RWHOV� 	�
,QYHVWRUV�$VVRFLDWLRQ��LQFOXGLQJ�GHYHORSPHQW�RI�VLWH�SODQV��ODQG�XVHV�DQG�DOVR�WR�ZRUN�DV�D�
EULGJH�EHWZHHQ�KRWHOV�DQG�PXQLFLSDOLW\�RQ�OHJDO�LVVXHV��,Q�������D�ODQG�XVH�SODQ�ZLWK�WRXULVP�
IXQFWLRQ� GHVLJQDWLRQ� IRU� 7DOLPKDQH� ZDV� LVVXHG� E\� PXQLFLSDOLW\�� 7KH� FRQVHUYDWLRQ� ERDUG�
DSSURYHG� WKH� SODQ� LQ� ����� DQG� DOVR� GRFXPHQWHG� WKH� EXLOGLQJV� ZLWK� KHLJKW� DQG� IDoDGH�
YLRODWLRQV��$OWKRXJK�LOOHJDOO\�EXLOW�IORRUV�RI�KRWHOV�PXVW�EH�GHVWUR\HG��QR�OHJDO�DFWLRQ�KDV�EHHQ�
SXUVXHG��7KH�RWKHU�FUXFLDO�SRLQW� LV� WKH� OHJDO�VWDWXV�RI� WKH� SRWHQWLDO�SURMHFWV��$V� WKH�DUHD� LV�
SURWHFWHG�� WKH� QHZ� KRWHO� DQG� FRPPHUFLDO� SURMHFWV�PXVW� KDYH� WKH� ERDUG¶V� DSSURYDO� EXW� DV�
FRQVHUYDWLRQ� ERDUG� LQIRUPHG�� � WKHUH� DUH� QR� KRWHO� SURMHFWV� FRPSOHWHG� RU� SHQGLQJ� DW� WKH�
PRPHQW�VR�WKH�OHJDO�EDVLV�RI�FXUUHQW�SURMHFWV�LV�TXHVWLRQDEOH�DQG�PDLQO\�GHSHQG�RQ�OLFHQFH�
RU� DVVXUDQFH� RI� %H\RJOX� 0XQLFLSDOLW\� �6RODQR�� *HDPED]X�� 6ROWDQ]DGHK�� 6ZDQJSRO� DQG�
0RK\HOGLQ��������7DOLPKDQH�+RWHOV�	�,QYHVWRUV�$VVRFLDWLRQ�LV�DZDUH�RI�WKH�VLWXDWLRQ�DQG�WR�
VROYH�WKH�SUREOHPDWLF�OHJDO�VWDWXV��WKH\�LQLWLDWHG�ERWK�ZLWK�%H\RJOX�0XQLFLSDOLW\�DQG�7RXULVP�
WR�FRRSHUDWH�DQG�UHDFK�DQ�DJUHHPHQW��$OWKRXJK��GHFODUDWLRQ�7DOLPKDQH�DV�D�WRXULVP�FHQWHU�
E\� WKH�PLQLVWU\�RI� WRXULVP�DQG�ZLWK� WKLV�GHFODUDWLRQ� WUDQVIHUULQJ� WKH�SODQQLQJ�DXWKRULW\� IURP�
WKH� PXQLFLSDO� JRYHUQPHQW� WR� WKH� FDELQHW� RU� FHQWUDO� JRYHUQPHQW� FRXOG� VROYH� WKH� OHJDO�
SUREOHPV�� WKH�%H\RJOX�0XQLFLSDOLW\� UHIXVHV� WKLV�VROXWLRQ�DQG�ZDQW� WR�NHHS� WKH�DUHD� LQ� WKHLU�
DXWKRULW\��$FFRUGLQJ�WR�(VPHU���������%H\RJOX�0XQLFLSDOLW\�GRHVQ¶W�ZDQW�WR�ORVH�FRQWURO�RQ�DQ�
DUHD� OLNH� 7DOLPKDQH� ZKLFK� LV� VHOI�IXQGHG� DQG� DOVR� WKH� DVVRFLDWLRQV� HFRQRPLF� DQG� VRFLDO�
VXSSRUW��
$QRWKHU�FULWLF�VXEMHFW�LQ�WKLV�FDWHJRU\�LV�ZKHWKHU�WKH�+RWHOV�	�,QYHVWRUV�$VVRFLDWLRQ¶V�HIIRUWV�
DUH� LPSURYLQJ� WKH� ORFDO� SHRSOH¶V� VRFLR�HFRQRPLF� VWDWXVHV� � LQFOXGLQJ� WKH� MRE� WUDLQLQJ� DQG�
HPSOR\PHQW�VHUYLFHV� IRU� WKH�XQVNLOOHG�DQG�SRRU�SRSXODWLRQ� OLYLQJ� LQ� WKH�DUHD�RU�QRW��(VPHU�
�������VWDWHG�WKDW�DOWKRXJK�WKH\�KDYH�SODQV�ZLWK�ORFDO�DXWKRULWLHV�RQ�HGXFDWLQJ�DQG�SURYLGLQJ�
MREV� WR� ORFDO�SHRSOH��FXUUHQWO\��SHRSOH�ZRUNLQJ�DW� KRWHOV�DUH�QRW� UHVLGHQW�RI�7DOLPKDQH�DQG�
OLYH�PRVWO\�LQ�WKH�VXEXUEV��
�

3.3 Outcomes- Impacts and Similarities with BID model 
�
$V� PHQWLRQHG� EHIRUH�� %,'V� DUH� TXLWH� VXFFHVVIXO� DV� D� ³WUDYHOOLQJ� FRQFHSW´�� LW� LV� VSUHDWHG�
DURXQG�WKH�ZRUOG��7DOLPKDQH�+RWHOV�	�,QYHVWRUV�$VVRFLDWLRQV�LPSOHPHQWDWLRQ��ZKLFK�LV�YHU\�
VLPLODU� WR�RWKHU�%,'V�DURXQG� WKH�ZRUOG�EHFDXVH�RI� LWV� VHOI�LPSRVHG�DQG�YRWLQJ�V\VWHP�DQG�
DOVR�VHUYLFH�SURYLGHU�PLVVLRQ��KRZHYHU� WKLV�GLIIHUV� IURP�WKH�RWKHU�%,'V�EHFDXVH�RI� LWV� OHJDO�
VWDWXV��$V�PHQWLRQHG�EHIRUH��WKHUH�LV�QR�OHJDOL]HG�IUDPHZRUN�IRU�%,'V�E\�ORFDO�JRYHUQPHQWV�
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LQ�7XUNH\��7KLV�VWDWXV�PDNHV�XV�WR�GHFODUH�WKH�LPSOHPHQWDWLRQ�DV�DQ�³LQIRUPDO�%,'´��77+,$�
$UWLFOH�RI�$VVRFLDWLRQ��������3H\URX[���������
/LNH� PRVW� RI� WKH� %,'V� DURXQG� WKH� ZRUOG�� WKH� $VVRFLDWLRQ� DFWLYLWLHV� DQG� FRQFHUQV� DUH�
FRQFHQWUDWHG� RQ� ³FUHDWLQJ� VDIH� DQG� FOHDQ� HQYLURQPHQW´� ZKLFK� LQFOXGHV� LPSURYHPHQW� RQ�
SK\VLFDO�FRQGLWLRQV�RI�SURSHUWLHV�� WKH�PDQDJHPHQW�RI�EXLOGLQJV�DQG�SXEOLF�VSDFHV�DQG�DOVR�
VDIHW\�DQG�VHFXULW\�LVVXHV��$QG�DJDLQ�OLNH�PDQ\�%,'V��WKHLU�DVVHVVPHQW�FULWHULD�LV�EDVHG�RQ�
LPSURYLQJ� ³SK\VLFDO�GHFOLQH�RI� LQQHU�FLW\� LQIUDVWUXFWXUH´�� ³HPSW\�EXLOGLQJ�DQG�YDFDQW�VKRSV´��
³GLVLQYHVWPHQW� IURP� WKH� FLW\� FHQWUH´�� ³XQPDQDJHG� LQIRUPDO� WUDGH´�� ³FRQJHVWHG� SDYHPHQW´��
³FRQWLQXHG�FRUSRUDWH�H[RGXV´��3H\URX[��������(VPHU�������
:LWK� WKH�KHOS�RI� ERWK�8UEDQ�'HVLJQ�3URMHFW�DQG� ³LQIRUPDO�%,'´� ,PSOHPHQWDWLRQ��7DOLPKDQH�
FRQWLQXHG�WR�GHYHORS�UDSLGO\�DV�D�WRXULVW�DUHD��'XULQJ�WKH�LQWHUYLHZ�KHOG�ZLWK�WKH�GLUHFWRU�RI�
WKH�7DOLPKDQH�+RWHOV�	�,QYHVWRUV�$VVRFLDWLRQ�LQ�-XQH�������LQIRUPHG�WKDW�7DOLPKDQH�LV�VWLOO�
VHUYLQJ�IRU� WKH�DIIOXHQW� WRXULVWV�DQG�FXVWRPHUV�� LQ� WKH� OLQH�ZLWK� WKLV�FRQFHSW�� WKH� ODQG�SULFHV�
DUH�VWLOO�FRQWLQXLQJ� WR� LQFUHDVH�ZLWK�DQ�DYHUDJH�VTXDUH�PHWHU�RI�������(XURV��$V� LQ� WKH�8.�
�&RRN��������� WKH�%,'�PRGHO� LQ�7DOLPKDQH�LV�GHVFULEHG�DV�ERWK�VXFFHVVIXO�DQG�DSSURSULDWH�
GXH�WR�WKH�LPSURYHPHQW�RI�SK\VLFDO�FRQGLWLRQV�DQG�VHUYLFHV��7DOLPKDQH�ODXQFKHG�DV�WKH�³QHZ�
6KDQ]HOL]H´� E\� ,VWDQEXO� *UHDWHU� 0XQLFLSDOLW\� 0D\RU� DOVR� XVHG� LQ� %H\RJOX� 0XQLFLSDOLW\�
FRPPHUFLDOV� DV� DQ� H[DPSOH� RI� SHUIHFW� WUDQVIRUPDWLRQ� �KWWS���ZZZ�LEE�JRY�WU�WU�
75�3DJHV�+DEHU�DVS["1HZV,' ������8�Y�]�)$$T,��.L]LOGHUH��������(VPHU���������
$OWKRXJK�LW�LV�LPSRVVLEOH�WR�GHQ\�WKH�SK\VLFDO�LPSURYHPHQW�DQG�JODPRURXV�LPDJH�RI�WKH�DUHD��
OLNH� LQ� PQD\� %,'V�� LVVXHV� DERXW� %,'V� RQ� UHJXODWLRQV�� GHPRFUDWL]DWLRQ�� DFFRXQWDELOLW\� DQG�
LQHTXDOLWLHV� DUH� TXHVWLRQDEOH� IRU� 7DOLPKDQH� DV� ZHOO�� )LUVWO\�� (VPHU� ������� VWDWHG� WKHLU�
GLVFRQWHQW� DERXW� WKH� VWUHHW� EHJJDUV� ZKR� DUH� PRVWO\� IURP� 6\ULD�� +H� FODLPHG� WKDW� WKHVH�
EHJJDUV�GR�QRW�HYHQ�KHVLWDWH�IURP�HQWHULQJ�WKH�KRWHOV��DQG�GDPDJLQJ�WKH�µJODPRURXV¶�LPDJH�
RI� WKH� DUHD�� 7KH� $VVRFLDWLRQ� DFWHG� RQ� WKH� VWUHHW� EDJJHUV� E\� SKRWRJUDSKLQJ� DQG� UHSRUWLQJ�
WKHP�WR� WKH�%H\RJOX�SROLFH�DQG�%H\RJOX�0XQLFLSDOLW\��EXW� LQ� UHWXUQ� WKH�DXWKRULWLHV� LQIRUPHG�
WKH�$VVRFLDWLRQ� WKDW� WKH\� FDQ� RQO\� LPSRVH� ���7XUNLVK� /LUD� ����(XUR�� SHQDOW\� DQG� KDYH� QR�
DXWKRULW\�RQ�NHHSLQJ� WKH�EHJJDUV�DZD\� IURP�7DOLPKDQH��$QRKHU� LPSRUWDQW�SRLQW� LV� WKDW� WKH�
LPSURYHPHQW� RI� WKH� FRQGLWLRQV� KDV� QRW� LQYROYHG� WKH� ZHVW� SDUW� RI� WKH� QHLJKERXUKRRG�� D�
UHVLGHQWLDO�DUHD�IRU�SRRU�DQG�XQVNLOOHG�JURXS��%HVLGHV�WKH�VHFXULW\�SUREOHPV�DSSHDUHG�DJDLQ�
LQ�7DOLPKDQH��$OWKRXJK�ORRVHQHVV�RI�VHFXULW\�PHDVXUHV�SOD\HG�D�SDUW�LQ�WKH�UH�VXUIDFLQJ�WKH�
VHFXULW\� SUREOHPV� LQ� WKH� DUHD�� WKH� HPHUJHQFH� RI� XQVDIH� DUHDV� ZKHUH� FULPH� EHFRPHV�
ZLGHVSUHDG�ZRXOG�EH� LQHYLWDEOH� LQ�FDVHV�ZKHUH�SRRU��H[FOXGHG�DQG�PDUJLQDO�JURXSV� LQ�FLW\�
FHQWHUV�DUH�QRW�HPSRZHUHG�HFRQRPLFDOO\�DQG�DUH�GHSULYHG�RI�VRFLDO�DLG�DQG�SXEOLF�VXSSRUW��
DV� LQ� WKH� FDVH� RI� 7DOLPKDQH�� ,W� LV� YHU\� OLNHO\� WKDW� WKHVH� JURXSV� ZLOO� PRYH� IURP� RQH�
QHLJKERXUKRRG� RI� WKH� FLW\� FHQWHU� WR� OHVV� FHQWUDO� QHLJKERXUKRRG�� DV� SHU� WKH� FKDQJLQJ�
FRQGLWLRQV� OLNH� WUDQVIRUPDWLRQ� SURFHVV� RI� WKH� SRRU� UHVLGHQWLDO� DUHD� LQWR� ERXWLTXH� KRWHOV�
�.L]LOGHUH���������

4. Conclusion 
$V�%UHQQHU�DQG�7KHRGHUH��������VWDWHG��³FLWLHV�EHFDPH�LQFUHDVLQJO\�LPSRUWDQW�JHRJUDSKLFDO�
WDUJHWV�DQG�LQVWLWXWLRQDO�ODERUDWRULHV�IRU�D�YDULHW\�RI�QHROLEHUDO�SROLF\�H[SHULPHQWV�´��%UHQQHU�
	� 7KHRGHUH�� ������ S������ %XVLQHVV� ,PSURYHPHQW� 'LVWULFW� FRQFHSW� LV� RQH� RI� WKRVH� SROLFLHV�
ZKLFK� JRHV� EH\RQG� ³FOHDQ� DQG� VDIH´� HQYLURQPHQWV� DQG� DV� RXU� FDVH� VWXG\� 7DOLPKDQH�
LQGLFDWHV� %,'V�� DV� D� QHZ� ³XUEDQ� UHYLWDOL]DWLRQ´� WRRO�� DFW� OLNH� D� WUDQVIRUPDWLYH� IRUFH� IRU� WKH�
FXOWXUH�� VRFLDO� DQG� SK\VLFDO� LPSURYHPHQW�� VWLOO� D� FRQIOLFW� RQ� DFDGHPLF� OLWHUDWXUH� WKDW� WKH�
µUHYLWDOL]HG¶� DUHDV� VKRXOG� EH� DGPLUHG� UDWKHU� WKDQ� DYRLGHG� RU� IRU�ZKRP� LW� LV�PDGH� �0DOOHWW��
������+R\W��������3H\URX[��������
(YHQ�WKRXJK��WKH�OHJDO�IUDPHZRUN�RI�LPSOHPHQWDWLRQV�VXFK�DV�%,'V�KDV�QRW�EHHQ�VHW�XS�\HW�
LQ�7XUNH\��7DOLPKDQH�7RXULVWLF�+RWHOV�	�,QYHVWRUV�$VVRFLDWLRQV�HIIRUWV��ZLWK�NHHSLQJ�WKH�DUHD�
VDIH�DQG�ZHOO�PDLQWDLQHG��DUH�YHU\�SDUDOOHO� WR�%,'�LPSOHPHQWDWLRQV� LQ�IRUHLJQ�FRXQWULHV��)RU�
H[DPSOH�� VHFXULW\� DQG� PDLQWHQDQFH� �� UHSDLU� VHUYLFHV� EHLQJ� SDLG� E\� WKH� SULYDWH� VHFWRU��
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DFFRUGLQJ�WR�WKH�ORJLF�RI�ZKR�SD\V�WKH�SLSHU�FDOOV�WKH�WXQH��DUH�RQO\�IRU�WKH�DUHDV�ZKLFK�DUH�
FORVH�WR�WKH�KRWHOV��QRW�IRU�UHVLGHQWLDO�DUHDV��$V�FHQWUDO�DQG�ORFDO�JRYHUQPHQW�DUH�LQFDSDEOH�
RI�VROYLQJ�WKH�VRFLDO�DQG�HFRQRPLF�SUREOHPV�RI�UHVLGHQWV��LW�LV�LQHYLWDEOH�IRU�WKH�SULYDWH�VHFWRU�
WR� FUHDWH� LWV� RZQ�ZHOO�PDLQWDLQHG� DQG� SURWHFWHG� DUHDV�� $OWKRXJK�� WKH� VHFXULW\� FRPSDQ\� LQ�
7DOLPKDQH�GRHV�QRW�GLVFULPLQDWH�WRZDUGV� WKH�UHVLGHQWV� OLYLQJ�QH[W� WR� WKH�KRWHOV�ZKHQ�XVLQJ�
WKH�KRWHO�GLVWULFW�� WKHVH�SHRSOH�KDYH�QR�VXFK�GHPDQG�WR�XVH�RU�FRPH�WR�WKLV�DUHD��ZKLFK� LV�
VRFLDOO\� DQG� HFRQRPLFDOO\� GLIIHUHQW� DQG� ZKRVH� OLIHVW\OHV� DUH� LQFRPSDWLEOH� ZLWK� WKH� OX[XU\�
HDWLQJ�DQG�GULQNLQJ�SODFHV��7KH\�OLYH�DV�LI�WKH�KRWHOV�DUHD�GRHV�QRW�H[LVW���
%,'V�SOD\�D�FHQWUDO�UROH�LQ�DWWHPSWV�WR�JRYHUQPHQWDOL]H�ERGLHV�DQG�VSDFH��3H\URX[���������,Q�
RXU� FDVH� VWXG\� 7DOLPKDQH� LV� RQH� RI� WKH� PRVW� LPSRUWDQW� GLVWULFWV� RI� %H\RJOX�� 'XH� WR� LWV�
HFRQRPLF� LPSRUWDQFH�� LQIOXHQFH� DQG� XQLTXH� OHJDO� VWDWXV�� 7DOLPKDQH� 7RXULVWLF� +RWHOV� 	�
,QYHVWRUV� $VVRFLDWLRQV� KDV� D� VWURQJ� UHODWLRQVKLS� ZLWK� %H\RJOX� 0XQLFLSDOLW\�� ZKLFK� LQ� WXUQ�
UHVXOWV� LQ� DFWLRQV� OLNH� OREE\LQJ�RI� WKH�KRWHO� RZQHUV� IRU� D�QHZ� WRXULVP�SODQ�� UHTXHVW� IRU� WKH�
SHGHVWULDQLVDWLRQ� �RI�7DOLPKDQH�RU�SURYLGLQJ� IUHH�DFFRPPRGDWLRQ� IRU�0XQLFLSDOLW\�DFWLYLWLHV��
$OWKRXJK� LQWHUSOD\� DFWLYLWLHV� EHWZHHQ� LQWHUHVW� JURXSV� FDQ� EH� XVHIXO� VRPHWLPHV� OLNH� VROYLQJ�
WLPH� DQG� SROLWLFDO� REVWDFOHV�� LW� GRHV� QRW� DOZD\V� UHIOHFW� WKH� LQWHUHVWV� RI� WKH� VRFLHW\�� ,Q� WKLV�
UHVSHFW�� DOWKRXJK� DVVRFLDWLRQ¶V� GHFLVLRQ� PDNLQJ� SURFHVV� LV� EDVHG� RQ� YRWLQJ� V\VWHP��
PRQRW\SH�PHPEHUVKLS� V\VWHP� RI� WKH� DVVRFLDWLRQ� OLPLWV� WKH� YRLFH� RI� ³RWKHUV´� DQG� DOVR� WKH�
%H\RJOX�0XQLFLSDOLWL\¶V�WRS�GRZQ�SODQQLQJ�DSSURDFK�DQG�VWURQJ�WLH�ZLWK�7DOLPKDQH�7RXULVWLF�
+RWHOV�	�,QYHVWRUV�$VVRFLDWLRQ�LQFUHDVH�WKH�FRQFHUQ�IRU�WKH�ZHOO�EHLQJ�RI�³RWKHU´�JURXSV�OLYLQJ�
LQ�WKH�DUHD��
'HEDWH�RQ�%,'V� LV�YHU\�FRQWURYHUVLDO�DQG� WKH�VDPH�FDQ�EH�VDLG� IRU� WKLV�FDVH�VWXG\��6RPH�
GHIHQG� WKH� XUEDQ� UHYLWDOL]DWLRQ� WRROV� OLNH� %,'V� LQ� YLHZ� RI� LQFUHDVLQJ� ILQDQFLDO� FDSDFLW\��
VWDELOL]DWLRQ�RI�FROODSVHG�DUHDV�DQG�LPSURYHPHQW�RI�SK\VLFDO�DQG�VRFLDO�TXDOLWLHV��%XW�RQ�WKH�
RWKHU�VLGH��WKHVH�SURFHVVHV�FRQWDLQ�ULVNV�DQG�VKRXOG�EH�VHQVLWLYH�WR�WKH�VRFLDO�FRQWH[W�ZKLFK�
QHHGV� WR� EH� FRQVLGHUHG� YHU\� FDUHIXOO\�� WR� DYRLG� WKH� QHJDWLYH� FRQVHTXHQFHV� OLNH�
GLVSODFHPHQW��ORVV�RI�VRFLDO�GLYHUVLW\��FUHDWLQJ�JHQWULILHG�VSDFHV��,W�LV�LPSRUWDQW�WR�UHDOL]H�WKDW�
WKH�³LQIRUPDO�%,'´�LPSOHPHQWDWLRQ�LQ�7DOLPKDQH�FUHDWHG�WKH�³FOHDQ�DQG�VDIH´�DUHD��LQWHQVLILHG�
JURZWK��HQKDQFHG�FRPSHWLWLRQ�DQG� LQFUHDVHG� WKH�SURILWV�RI�EXVLQHVV�DQG�KRWHO�RZQHUV��%XW�
DOVR�XQIRUWXQDWHO\�� WKH� ODVW� LPSOHPHQWDWLRQV� LQ�7DOLPKDQH� LQWHQVLILHG� WKH�SUREOHPV� LQ� WHUPV�
VRFLDO�DVSHFW�RI�GLVDGYDQWDJHG�JURXSV���+HQFH�DV�WKH�JDS�GHHSHQV�EHWZHHQ�7DOLPKDQH�DQG�
LWV� LQQHU� FLUFOH�� DV� LI� FRUURERUDWLQJ� WKH� FULWLFV�� WKHUH� KDV� EHHQ� DQ� LQFUHDVH� LQ� XUEDQ�
HQYLURQPHQW�VWUXFWXUHV�ZKLFK�DUH�SK\VLFDOO\�QHDU�EXW�VHJUHJDWHG�VRFLDOO\�DQG�LQVWLWXWLRQDOO\��
�
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%ULIIDXOW��5�������������7KH�%XVLQHVV�,PSURYHPHQW�'LVWULFW�FRPHV�RI�DJH��'UH[HO�/DZ�5HYLHZ�
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'DZNLQV��*���	�*UDLO��-����������%XVLQHVV�,PSURYHPHQW�'LVWULFWV��3DVW��3UHVHQW��)XWXUH��
(FRQRPLF�$IIDLUV����������������
(QOLO��=����������<HQLGHQ�øúOHYOHQGLUPH�YH�6R\OXODúWÕUPD��%LU�6ÕQÕIVDO�3URMH�2ODUDN�(VNL�.HQW�
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(VPHU��g���������-XO\����������-XQH���WKH�SUHVLGHQW�RI�7DOLPKDQH�+RWHOV�	�,QYHVWRUV�
$VVRFLDWLRQ��3HUVRQDO�FRPPXQLFDWLRQ��E\�'LFOH�.,=,/'(5(�>LQ�SHUVRQ@��7DOLPKDQH��,VWDQEXO��
)DLQVWHLQ��6��6����������7KH�FLW\�EXLOGHUV��3URSHUW\��SROLWLFV��DQG�SODQQLQJ�LQ�/RQGRQ�DQG�1HZ�
<RUN��2[IRUG��%ODFNZHOO��
+RFKOHXWQHU��%��5����������%,'V�IDUH�ZHOO��7KH�GHPRFUDWLF�DFFRXQWDELOLW\�RI�EXVLQHVV�
LPSURYHPHQW�GLVWULFWV��1<8/�5HY������������
+R\W��/����������7KH�%XVLQHVV�,PSURYHPHQW�'LVWULFW��$Q�,QWHUQDWLRQDOO\�'LIIXVHG�$SSURDFK�IRU�
5HYLWDOL]DWLRQ��:DVKLQJWRQ��'�&���,QWHUQDWLRQDO�'RZQWRZQ�$VVRFLDWLRQ�
+R\W��/����������'R�%XVLQHVV�,PSURYHPHQW�'LVWULFW�2UJDQL]DWLRQV�0DNH�D�'LIIHUHQFH"�&ULPH�
LQ�DQG�DURXQG�&RPPHUFLDO�$UHDV�LQ�3KLODGHOSKLD��-RXUQDO�RI�3ODQQLQJ�(GXFDWLRQ�DQG�
5HVHDUFK������������������
+R\W��/����������,PSRUWLQJ�,GHDV��7KH�7UDQVQDWLRQDO�7UDQVIHU�RI�8UEDQ�5HYLWDOL]DWLRQ�3ROLF\��
,QWHUQDWLRQDO�-RXUQDO�RI�3XEOLF�$GPLQLVWUDWLRQ���������±�����
+R\W��/���	�*RSDO�$JJH��'����������7KH�%XVLQHVV�,PSURYHPHQW�'LVWULFW�0RGHO��$�%DODQFHG�
5HYLHZ�RI�&RQWHPSRUDU\�'HEDWHV��*HRJUDSK\�&RPSDVV�����������������
.HDPV��*���	�&��3KLOR��HGV����������6HOOLQJ�3ODFH��7KH�&LW\�DV�&XOWXUDO�&DSLWDO��3DVW�DQG�
3UHVHQW��1HZ�<RUN��3HUJDPRQ�3UHVV��
.H\GHU��d���	�gQF���$����������*OREDOL]DWLRQ�RI�D�7KLUG�:RUOG�0HWURSROLV��,VWDQEXO�LQ�WKH�
����
V��5HYLHZ��)HUQDQG�%UDXGHO�&HQWHU������������
.L]LOGHUH��'����������6RFLR�(FRQRPLF�DQG�6SDWLDO�7UDQVIRUPDWLRQV�LQ�WKH�+LVWRULFDO�&HQWUH�RI�
,VWDQEXO�DIWHU�������7KH�FDVH�RI�7DOLPKDQH��%H\R÷OX��XQSXEOLVKHG�0DVWHU¶V�WKHVLV��<HGLWHSH�
8QLYHUVLW\�,VWDQEXO���
/HY\��3����������3D\LQJ�IRU�WKH�3XEOLF�/LIH��(FRQRPLF�'HYHORSPHQW�4XDUWHUO\��������������
0DF'RQDOG��+����������%,'V�UHDOO\�ZRUN��LQ�0��0DJQHW��HG���7KH�PLOOHQQLDO�FLW\��$�QHZ�
SHUVSHFWLYH�IRU���VW�&HQWXU\�$PHULFD��&KLFDJR��,YDQ�5��'HH�����������
0DF/HRG��*���	�:DUG��.����������6SDFHV�RI�8WRSLD�DQG�'\VWRSLD��ODQGVFDSLQJ�WKH�
FRQWHPSRUDU\�FLW\��*HRJUDILVND�$QQDOHU�����%�����������������
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8QLWHG�6WDWHV��$UHD�������������������
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0DF�'RQDOG��+����������:K\�%XVLQHVV�,PSURYHPHQW�'LVWULFWV�:RUN��7KH�0DQKDWWDQ�,QVWLWXWH�
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FRQWURO�LQ�GRZQWRZQ�/RV�$QJHOHV��(XURSHDQ�8UEDQ�DQG�5HJLRQDO�6WXGLHV������������±�����
0LOJURP��3��5���	�1RUWK��'��&����������7KH�UROH�RI�LQVWLWXWLRQV�LQ�WKH�UHYLYDO�RI�WUDGH��7KH�ODZ�
PHUFKDQW��SULYDWH�MXGJHV��DQG�WKH�FKDPSDJQH�IDLUV��(FRQRPLFV�	�3ROLWLFV��������������
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6WDWH�8QLYHUVLW\�RI�1HZ�<RUN�3UHVV��
0RUo|O��*���+R\W��/���0HHN��-���	�=LPPHUPDQQ�8���HGLWRUV���������%XVLQHVV�,PSURYHPHQW�
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3H\URX[��(��3XW]��5�	�*ODV]H��*����������%XVLQHVV�,PSURYHPHQW�'LVWULFWV��%,'V���7KH�
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2NDQ��<���������0DUFK�����WKH�DUFKLWHFW�DW�,VWDQEXO�7RXULVP�$WHOLHU��3HUVRQDO�FRPPXQLFDWLRQ��
E\�'LFOH�.,=,/'(5(��%HVLNWDV��,VWDQEXO��
g]GHPLU��'����������<DEDQFÕ�VHUPD\HQLQ�øVWDQEXO�KDULWDVÕ���øVWDQEXO�'HUJLVL���������������
g]GHQ��3����������.HQWVHO�<HQLOHPH��,PJH�<D\LQHYL��$QNDUD��
6DYLWFK��+�9��DQG�.DQWRU��3����������&LW\�%XVLQHVV��$Q�,QWHUQDWLRQDO�3HUVSHFWLYH�2Q�
0DUNHWSODFH�3ROLWLFV��,QWHUQDWLRQDO�-RXUQDO�RI�8UEDQ�DQG�5HJLRQDO�5HVHDUFK���������±�����
6RQPH]��0���������0XNKWDU��3HUVRQDO�FRPPXQLFDWLRQ�E\�'LFOH�.,=,/'(5(�>LQ�SHUVRQ@��
7DOLPKDQH��,VWDQEXO��
6WHHO��0���	�6\PHV��0����������7KH�SULYDWLVDWLRQ�RI�SXEOLF�VSDFH"�7KH�$PHULFDQ�H[SHULHQFH�
RI�EXVLQHVV�LPSURYHPHQW�GLVWULFWV�DQG�WKHLU�UHODWLRQVKLS�WR�ORFDO�JRYHUQDQFH��/RFDO�
*RYHUQPHQW�6WXGLHV�������������������
6WHHO��0���	�6\PHV��0����������/HVVRQV�IURP�$PHULFD��7KH�5ROH�RI�%XVLQHVV�,PSURYHPHQW�
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Analysis of transformation of urban planning practice by mapping 
changes in economic, social, cultural and built environment of the 
Neighborhood Level Urban Communities (NLUC): Case study of 
Kolkata, India�

�
6XGHVKQD�.80$5��,QGLDQ�,QVWLWXWH�RI�7HFKQRORJ\�.KDUDJSXU��,QGLD�
+DLPDQWL�%$1(5-,� ,QGLDQ�,QVWLWXWH�RI�7HFKQRORJ\�.KDUDJSXU��,QGLD�

Synopsis  
7KH�VWXG\�DQDO\VHV�WKH�WUDQVIRUPDWLRQ�RI�XUEDQ�SODQQLQJ�SUDFWLFH�WKURXJK�PDSSLQJ�FKDQJHV�
LQ�HFRQRPLF�� VRFLDO�� FXOWXUDO� DQG�EXLOW� HQYLURQPHQW� RI� WKH� VHOHFWHG�1/8&V��7KH�VWXG\� WKHQ�
H[SORUHV�KRZ�HQWUHSUHQHXULDO� XUEDQLVP�DQG�QHROLEHUDOLVP�KDV�GRPLQDWHG�SODQQLQJ�SUDFWLFH�
OHDGLQJ�WR�HURVLRQ�RI�WKH�FXOWXUDO�SDWLQD�RI�.RONDWD��
Keywords��XUEDQ�SODQQLQJ��QHLJKERXUKRRG�OHYHO�XUEDQ�FRPPXQLWLHV��FXOWXUDO�

1 Introduction 

.RONDWD� KDV� H[SHULHQFHG� DQ� H[SORVLYH� SRSXODWLRQ� JURZWK� OHDGLQJ� WR� UDSLG� XUEDQL]DWLRQ��
3RSXODWLRQ� LV� IRXQG� WR� EH� VWDJQDWLQJ� LQ� WKH� FRUH� FLW\� DV� WKH� ZDUGV� �� WR� ���� VKRZV� D� ORZ�
JURZWK�UDWH�IRU�WKH�ODVW�WZR�GHFDGHV��EXW�WKH�QHZO\�DGGHG�ZDUGV��HVSHFLDOO\�IURP�����WR�����
DGMRLQLQJ�WR�(DVWHUQ�0HWURSROLWDQ�%\SDVV��DEXWWLQJ�WKH�(DVW�.RONDWD�:HWODQG�LV�JURZLQJ�DW�DQ�
DODUPLQJ�UDWH�KHQFH�WKH�QDWXUDO�JURZWK�RI�WKH�FLW\�LV�KLJKHU��7KLV�QRWLFHDEOH�FRQWUDVWLQJ�XUEDQ�
JURZWK� LV� DFFRXQWHG�PDLQO\� IRU� WKH� LQFUHDVH� LQ� FLW\� VL]H�� H[SDQVLRQ� RI� WHUWLDU\� DQG� VHUYLFH�
VHFWRU�DFWLYLWLHV�HVSHFLDOO\�WKH�,7�ERRP��DQG�WKH�LPSURYHG�WUDQVLW�IDFLOLWLHV�DORQJ�WKH�HDVWHUQ�
IULQJH��7KLV�SRSXODWLRQ�H[SORVLRQ�KDV�UHVXOWHG� LQ�DQ�XQSUHFHGHQWHG�ERRP�LQ� WKH�UHDO�HVWDWH�
VHFWRU�LPSRVLQJ�YHUWLFDOL]DWLRQ�VXEVHTXHQWO\�FKDQJLQJ�WKH�FLW\�VN\OLQH�DQG�WKHUHE\�UHLPDJLQJ�
D� ODUJH� SDUW� RI� .RONDWD�� 7KH� HDVWHUQ� IULQJHV� RI� WKH� FLW\� KDYH� H[SHULHQFHG� DQ� LQFUHPHQWDO�
JURZWK�LQ�SRSXODWLRQ�ZKLFK�KDV�KHOSHG�WKH�DUFKLWHFWXUDO�SURIHVVLRQ�WR�WKULYH�EXW�PDQ\�D�WLPH�
GHI\LQJ� SODQQLQJ� QRUPV�� $Q� LQFUHDVH� LQ� ODQG� YDOXH� DQG� SURSHUW\� SULFH� DORQJ� WKH� (DVWHUQ�
0HWURSROLWDQ�%\SDVV�KDYH�UHVXOWHG�LQ�DQ�XQFRQWUROOHG�XUEDQ�VSUDZO��EULQJLQJ�ZLWK�LW�D�P\ULDG�
RI� (FRQRPLF�� 6RFLDO�� &XOWXUDO� DQG� VXEVHTXHQW� SODQQLQJ� FKDOOHQJHV�� 7KH� SURIHVVLRQV� RI�
DUFKLWHFWXUH� DQG� XUEDQ� SODQQLQJ� DUH� EHLQJ� ODUJHO\� GRPLQDWHG� E\� GULYLQJ� IRUFHV� RI�
HQWUHSUHQHXULDO� XUEDQLVP� PDNLQJ� SUHVHUYDWLRQ� RI� EXLOW� KHULWDJH� DQG� FXOWXUH� D� GLIILFXOW�
SURSRVLWLRQ�� 7KLV� KDV� RIWHQ� UHVXOWHG� LQ� WKH� GHPROLWLRQ� RI� KLVWRULF� EXLOGLQJV� DQG� VXEVHTXHQW�
HURVLRQ� RI� WKH� FXOWXUDO� SDWLQD� RI� .RONDWD� �%RVH�� ������� 7KLV� XUEDQ� H[SORVLRQ� KDV� VWDUWHG�
HQFURDFKLQJ�WKH�HFR�IUDJLOH�DUHDV�RI�WKH�(DVW�.RONDWD�:HWODQGV��D�5$06$5�VLWH�UHVXOWLQJ�LQ�
DQ� XQFRQWUROOHG� VSUDZO�� 7KH� SUHVHQW� SDSHU� H[SORUHV� WKH� WUDQVIRUPDWLRQ� LQ� XUEDQ� SODQQLQJ�
DSSURDFK�RI�.RONDWD�EDVHG�RQ�D�WLPHOLQH�RI�KLVWRULFDO�HYHQWV�VLQFH�LWV�LQFHSWLRQ�DV�DQ�,QGLDQ�
FRORQLDO�SRUW�FLW\�WR�WRGD\¶V�,7�GULYHQ�FLW\���

2 The onset of entrepreneurial urbanism and neoliberal policies in Kolkata 
7KH� DXWKRUV� KDYH� WULHG� WR� H[SORUH� KRZ� HFRQRPLF� OLEHUDOL]DWLRQ� KDV� LQVWLJDWHG� WKH� RQVHW� RI�
QHROLEHUDO� SROLFLHV� ZKLFK� KDV� SDYHG� WKH� SDWK� IRU� HQWUHSUHQHXULDO� XUEDQLVP�� UHVSRQVLEOH� IRU�
UHVWUXFWXULQJ�WKH�VSDWLDO�XUEDQ�ODQGVFDSH�RI�.RONDWD��
1HROLEHUDOL]DWLRQ� LQ� ,QGLD� KDV� FRQWULEXWHG� WRZDUGV� KLJKO\� SRODUL]LQJ� FRQVHTXHQFHV� ZLWK�
UHVSHFW� WR� VRFLDO� ZHOIDUH� DQG� HQYLURQPHQWDO� VXVWDLQDELOLW\� �&KDWWRSDGK\D\�� ������� 7KH�
HVVHQFH�RI�QHROLEHUDO�SROLFLHV�LV�WR�HQFRXUDJH�RSHQ�FRPSHWLWLYH�DQG�XQUHJXODWHG�PDUNHW�ORJLF�
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WR�SXUVXH�ODUJH�XUEDQ�GHYHORSPHQW�SURMHFWV�LQ�TXHVW�RI�WUDQVIRUPLQJ�,QGLDQ�FLWLHV�LQWR�µZRUOG�
FODVV�FLW\¶� �3HFN�HW�DO���������*KHUWQHU���������$V�D�FRQVHTXHQFH�RI� WKH� LPSOHPHQWDWLRQ�RI�
WKH�1HROLEHUDO�SROLFLHV�� WKH�XUEDQ�GHYHORSPHQW�SODQ�ZDV�EHLQJ�UHVKDSHG�DQG�GHYHORSHG�E\�
WKH� FRPSOH[� G\QDPLF� LQWHUSOD\� RI� JOREDO� LGHDOV� DQG� ORFDO� IDFWRUV�� 1HROLEHUDOL]DWLRQ� KDV�
LQWHUDFWHG�ZLWK�WKH�ORFDO�IRUFHV�IRU�PDQDJLQJ�WKH�FLW\�DQG�SXUVXLQJ�JURZWK�DQG�GHYHORSPHQW�
ZKLFK�LV�RIWHQ�WHUPHG�DV�¶JORFDOL]DWLRQ¶��6Z\QJHGRXZ��������KDV�GHVFULEHG�µJORFDOL]DWLRQ¶�DV�
GLFKRWRPRXV� JOREDO� DQG� ORFDO� HQWLWLHV� ZKLFK� DFWXDOO\� FRPSOHPHQW� HDFK� RWKHU� WR� JHQHUDWH�
HFRQRPLF�SURVSHULW\��
7KH�HFRQRPLF� OLEHUDOL]DWLRQ�RI� WKH�����V�KDV�EURXJKW�DERXW� VLJQLILFDQW� UHIRUPV�ZKLFK�KDYH�
FKDQJHG�WKH�OLIHVW\OH�RI�.RONDWD¶V�PLGGOH�FODVV�DQG�SURPRWHG�QHZ�µQHROLEHUDO�SROLFLHV�DFURVV�
.RONDWD��7KH�HFRQRPLF� OLEHUDOL]DWLRQ�RI� WKH�����V�DQG� WKH� LVVXH�RI� IRUHLJQ� LQYHVWPHQW�KDV�
EURXJKW� DERXW� UHIRUPV� ZKLFK� KDYH� EHQHILWWHG� WKH� µQHZ� µPLGGOH� FODVV� DQG� LQFUHDVHG� WKH�
GLVSDULW\�� ZLGHQHG� WKH� LQHTXDOLW\� JDS� EHWZHHQ� WKH� XUEDQ� SRRU� DQG� WKH�PLGGOH� FODVV�� )URP�
�����RQZDUGV�� WKH�UXOLQJ�SROLWLFDO�SDUW\�ZDV�GLVUHJDUGLQJ� WKH�QHHGV�RI�XUEDQLWHV� LQ� IDYRU�RI�
WKHLU� UXUDO� YRWH� EDQNV�� )URP� ����� RQZDUGV�� LQ� RUGHU� WR� DFFRPPRGDWH� WKH� QHHGV� RI� WKH�
FRQVXPHULVWLF�PLGGOH�FODVV�FLWL]HQV�� WKH�VWDWH�JRYHUQPHQW�EHJDQ� WR� LQYHVW� KHDYLO\� LQ�XUEDQ�
LQIUDVWUXFWXUH� LQWHQGLQJ� WR�JDLQ� WKH�VXSSRUW�RI� WKH�PLGGOH�FODVV�ZKR�ZHUH�QRZ� LQWHUHVWHG� LQ�
VWDWH�SROLWLFV�LQ�RUGHU�WR�VWD\�LQ�SRZHU���
7KH� FKDQJH� RI� UHIRUP� LQ� SROLFLHV� VXFK� DV� HQFRXUDJLQJ� IRUHLJQ� LQYHVWPHQW�� LQ� WKH� SULYDWH�
VHFWRU�� H[SRUW�RULHQWHG� EXVLQHVV�� WKH� HPHUJHQFH� RI� WKH� ERXUJHRQLQJ� ,7� VHFWRU� OHG� WR� WKH�
HPEUDFHPHQW� RI� WKH� JOREDO� FRQVXPHULVW� FXOWXUH�� &RQVHTXHQWO\�� WKLV� OHG� WR� WKH� GUDVWLF�
FRQVHTXHQFHV�RI� µUHJHQHUDWLRQ¶�DQG� µXUEDQ�UHVWUXFWXULQJ¶� LQ�.RONDWD��)HUQDQGHV���������7KH�
PHWURV� VXFK� DV� .RONDWD� DQG� 'HOKL� ZHUH� UHVKDSHG� DQG� UHRUGHUHG� LQ� RUGHU� WR� VXSSRUW� WKH�
QHHGV� DQG� GHPDQGV� RI� WKH�JURZLQJ� XUEDQ� HOLWH� �'RQQHU�� �������&RQVWUXFWLRQ� RI� KLJKZD\V��
EULGJHV��PDOOV�EXVLQHVV�SDUNV��VXEXUEDQ�KRXVLQJ�LQGLFDWHG�WKH�FKDQJLQJ�HUD��7KH�QHROLEHUDO�
SROLFLHV�EHJDQ�WR�UHVKDSH�WKH�LPDJLQDWLRQ�RI�WKH�SXEOLF�DQG�FRQVHTXHQWO\��WKH�FLW\�DQG�XUEDQ�
VSDFHV�EHJDQ�WR�EH�ORRNHG�XSRQ�DV�HFRQRPLF�UHVRXUFHV��,Q�RUGHU�WR�UHDOL]H�WKH�YLVLRQ�RI�WKH�
PLGGOH�FODVV�&DOFXWWD� RI� LGHQWLI\LQJ� WKHPVHOYHV�DV� WKH� IXWXUH� ,7� KXE�DW� SDU�ZLWK�%DQJDORUH�
DQG� +\GHUDEDG�� .RONDWD� KDG� WR� H[SDQG� EH\RQG� LWV� ERXQGDULHV�� 7KH� SODQQHUV� DQG�
EXUHDXFUDWV�RI�WKH�HQWLUH�SROLWLFDO�ODQGVFDSH�ZHUH�GRPLQDWHG�E\�WKH�KHJHPRQLF�OHIW�IURQW�DQG�
WKHLU�DSSHDVHPHQW�SROLFLHV�IRU�WKH�YRWH�EDQN�WR�VWD\�LQ�SRZHU�OLQNHG�WKH�IDWH�RI�WKH�FLW\�WR�LWV�
KLQWHUODQG� �'RQQHU�� ������� 7KLV� OHG� WR� WKH� HPHUJHQFH� RI� OX[XU\� UHVLGHQWLDO� DSDUWPHQWV�
FDWHULQJ�WR�WKH�QHHGV�RI�WKH�JOREDO�OLIHVW\OHV�ZKHUH�EDVLF�LQIUDVWUXFWXUDO�IDFLOLWLHV�ZHUH�DOVR�QRW�
DYDLODEOH��7KH�JRYHUQPHQW�VWDUWHG� LQYHVWLQJ�ELDVHGO\� WR�GHYHORS� WKHVH�QHZ�DUHDV�ZKLOH� WKH�
FLW\�FRUH�VWRRG�QHJOHFWHG���
)HZ� *RYHUQPHQW� SROLFLHV� DUH� H[SOLFLWO\� ELDVHG� WRZDUGV� WKH� LQWHUHVW� RI� WKH� HOLWH� E\�
HQFRXUDJLQJ� SURSHUW\� GHYHORSPHQW�� ,W� KDV� SURYLGHG� LQYHVWPHQW� RSSRUWXQLWLHV� LQ� UHDO� HVWDWH�
ZLWK�DWWHPSWV�WR�LQFOXGH�WKH�PLGGOH�FODVV�WR�FODLP�WKHLU�VWDNH�LQ�WKH�ZHDOWK�JHQHUDWHG�E\�WKH�
QHZ� HFRQRPLF� RUGHU� �6KDWNLQ�� ������� 1HYH� DQG�'RQQHU� LQ� WKHLU� DUWLFOH� RI� 5HYLVLWLQJ� XUEDQ�
SURSHUW\� LQ� ,QGLD� KDV� KLJKOLJKWHG� WKDW� WKH� XQUHJXODWHG�PDUNHW� YDOXHV� DQG� WKH� LQIOXHQFH� RI�
QHROLEHUDO� HWKLFV� GLGQ¶W� OHVVHQ� WKH� UROH� RI� VRFLDO� DVSHFWV� GXULQJ� WKH� GHYHORSPHQW� RI� WKH�
SURSHUW\�UHJLPHV�EXW�WKH\�KDYH�HQGDQJHUHG�WUDQVIRUPDWLRQ�LQ�WKH�ZD\�SURSHUW\�SOD\V�D�NH\�
UROH�LQ�GULYLQJ�FRQWHPSRUDU\�VRFLDO�OLIH��'H�1HYH�	�'RQQHU���������(QWUHSUHQHXULDO�XUEDQLVP�
LV� ODUJHO\� UHVSRQVLEOH� IRU� FKDQJLQJ� WKH� XUEDQ� VSDWLDO� ODQGVFDSH� DW� WKH� ORFDO� OHYHO� �6PLWKD��
����� ZKLFK� ZLOO� HYHQWXDOO\� HURGH� WKH� LQWULQVLF FKDUDFWHULVWLFV� RI� WKH�PHWURSROLWDQ� FLWLHV� RI�
,QGLD��
7KHUH�KDV�EHHQ�D�ZDYH�RI�UHDO�HVWDWH�GHYHORSPHQW�RI�OX[XU\�FRQGRPLQLXPV�RQ�WKH�IULQJHV�RI�
,QGLDQ�0HWURSROLWDQ� FLW\� RI� .RONDWD�� 7KHVH� KRXVLQJ� SURMHFWV� DUH� EHLQJ� GHYHORSHG� VROHO\� WR�
LPELEH� WKH� VWDWXV� RI� *OREDO� ,QGLD�� 7KLV� UHDO� HVWDWH� PDUNHW� LV� PDLQO\� WDUJHWHG� WR� DWWUDFW�
RYHUVHDV�,QGLDQ�FRPPXQLWLHV�DQG�ORFDO�HOLWHV�ZKR�ZDQW�WR�DFTXLUH�WKH�³LQWHUQDWLRQDO´�LGHQWLW\�
�%RVH���������6XFK�PDVVLYH�GHYHORSPHQW�KDV�QRW�RQO\�DOWHUHG�WKH�VN\OLQH�RI�.RONDWD�EXW�DOVR�
KDV�H[HUWHG�D�VLJQLILFDQW� LPSDFW�RQ� WKH�VRFLDO��HFRQRPLF�DQG�HFRORJLFDO�HQYLURQPHQW�RI� WKH�
FLW\�� 6XFK� UDSLG� XUEDQL]DWLRQ� WULJJHUHG� E\� WKH� UHDO� HVWDWH� LQGXVWU\� LV� HQGDQJHULQJ� WKH�
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HFRORJLFDOO\� VHQVLWLYH� (DVW� .RONDWD�:HWODQG� D� ZDVWHZDWHU�IHG� DTXDFXOWXUH� �%XQWLQJ� HW� DO���
������FRQVWLWXWLQJ�DQ�LQJHQLRXV�ZDVWH�PDQDJHPHQW�V\VWHP�RI�.RONDWD�ZKLFK�KDV�EHHQ�DOVR��
UHFRJQL]HG�DV�D�5DPVDU�VLWH�VLQFH�������%XQWLQJ�HW�DO����������%RVH���������0RUHRYHU��WKLV�
DOVR�DIIHFWV�WKH�OLYHOLKRRG�RI�WKH�ZRUNIRUFH�ZKR�DUH�GLUHFWO\�ZRUNLQJ�LQ�FR�RSHUDWLYH�RU�SULYDWH�
ILVKHULHV� LQ� WKLV� ZDVWHZDWHU�IHG� DTXDFXOWXUH� LQFOXGLQJ� ULFH� ILHOGV� DQG� YHJHWDEOH� IDUPLQJ� RQ�
JDUEDJH� �&KDXGKXUL�� ������� 7KXV� VXFK� GHYHORSPHQW� QRW� RQO\� GLG� DGRSW� WKH� LQWHUQDWLRQDO�
DHVWKHWLFV� WR� DWWUDFW� 15,V� ZKLFK� LV� LQ� FRQWUDVW� WR� WKH� LQWULQVLF� LGHQWLW\� RI� %HQJDO� EXW� DOVR�
QHJDWLYHO\�DIIHFWHG�WKH�VRFLR�HFRQRPLF�VWUXFWXUH�DQG�GLVSODFHG�SRSXODWLRQ�LQWHUZRYHQ�LQ�WKLV�
SK\VLFDO�VSDFH��%RVH���������

3 Urban planning transformation in Kolkata 
7KH�DXWKRUV�KDYH�LGHQWLILHG�WKDW�WKH�VSDWLDO�SODQQLQJ�RI�.RONDWD�KDV�EHHQ�KXJHO\� LQIOXHQFHG�
E\� IRXU� LQFLGHQWV� ZKLFK� ZHUH� GLUHFW� FRQVHTXHQFHV� RI� WKH� UDSLG� XUEDQL]DWLRQ� RI� .RONDWD�
OHDGLQJ�WR�DQ�XQFRQWUROOHG�VSUDZO��)LUVWO\��FRORQL]DWLRQ�E\�WKH�%ULWLVK�LQ�WKH���WK�FHQWXU\��-RE�
&KDUQRFN� DQ� DJHQW� RI� %ULWLVK� (DVW� ,QGLD� KDV� ODLG� WKH� IRXQGDWLRQ� RI� PRGHUQ� .RONDWD� E\�
FRQVROLGDWLQJ� WKUHH� HFRQRPLFDOO\� SRWHQWLDO� YLOODJHV� QDPHO\� 6XWDQXW\�� *RELQGDSXU� DQG�
.DOLNDWD�� ,W� ZDV� GXULQJ� WKH� ��WK� FHQWXU\� D� ZKLWH� WRZQ� ZDV� EXLOW� H[FOXVLYHO\� IRU� WKH� %ULWLVK�
SHRSOH� LQ� DQG� DURXQG� ROG� )RUW�:LOOLDP�� 7KH� LQGLJHQRXV� SHRSOH� ZHUH� JLYHQ� FRPSHQVDWRU\�
ODQGV�LQ�WKH�QRUWK�RI�WKH�FLW\��6XWDQXW\��ZKLFK�ZDV�UHIHUUHG�WR�DV�WKH�1DWLYH�WRZQ��,Q�EHWZHHQ�
WKH�ZKLWH�WRZQ�DQG�WKH�QDWLYH�WRZQ��RWKHU�(XURSHDQ��DV�ZHOO�DV�IRUHLJQ�FRPPXQLWLHV�VWDUWHG�
WR�VHWWOH�GRZQ�LQ�WKH�*UH\�WRZQ��8UEDQ�JURZWK�YDULHG�VLJQLILFDQWO\�DFURVV�WKH�:KLWH�7RZQ�DQG�
1DWLYH�7RZQ�� 7KH�FLW\� SOD\HG� DQ� HOHPHQWDO� UROH� LQ� H[WHQGLQJ� WKH� ��WK�FHQWXU\�JOREDOL]DWLRQ�
DQG� LPSHULDOLVW� SROLFLHV� RI� WKH�%ULWLVK� HPSLUH�� ,Q� IDFW�� WKH� FLW\� KDV� EHHQ� WKH� SLYRWDO� VLWH� IRU�
UHVLVWLQJ� DQG� UHYROWLQJ� GXULQJ� WKH� DQWL�FRORQLDO� DQG� QDWLRQDOLVW� PRYHPHQW� DJDLQVW� WKH�
%ULWLVK�&KDXGKXUL��������&KDWWRSDGK\D\���������
6HFRQGO\�� WKH�SDUWLWLRQ�RI� ,QGLD� LQ� WKH�\HDU������ OHG� WR�D�KXJH� LQIOX[�RI� UHIXJHHV�IURP�(DVW�
3DNLVWDQ�WR�:HVW�%HQJDO��7KLUGO\�WKH�%DQJODGHVK�/LEHUDWLRQ�ZDU�LQ�WKH�\HDU������UHVXOWHG�LQ�
D�KXJH� LQIOX[�RI� UHIXJHHV�RI�%DQJODGHVK� LQ�:HVW�%HQJDO��$VVDP��DQG�7ULSXUD��.RONDWD�ZDV�
WKH�FDSLWDO�RI�,QGLD�GXULQJ�WKH�%ULWLVK�(DVW�,QGLD�&RPSDQ\�UXOH�XQWLO�������)D]DO���������DQG�
ODWHU� EHFDPH� WKH� VWDWH� FDSLWDO� RI�:HVW� %HQJDO� DIWHU� LQGHSHQGHQFH� LQ� ������ .RONDWD� KDG�
VXIIHUHG�VKDUS�HFRQRPLF�GHFOLQH�GXH�WR�SROLWLFDO� LQVWDELOLW\�GXULQJ������DQG������ZKHQ� WKH�
FLW\� OHYHO� LQIUDVWUXFWXUH� DOPRVW� FROODSVHG� GXH� WR� WKH� KXJH� LQIOX[� RI� UHIXJHHV�� )RXUWKO\� WKH�
HFRQRPLF� OLEHUDOL]DWLRQ�KDV�FKDQJHG� WKH�/HIW� IURQW�KHJHPRQ\�ZKLFK�FRQVHTXHQWO\�FKDQJHG�
WKH� DSSURDFK� RI� WKH� SODQQLQJ� RI� .RONDWD�� 3ROLF\�PDNHUV� DQG� XUEDQ� SODQQHUV� KDYH� WULHG� WR�
FRQGHPQ�WKH�FRORQLDO�DUUDQJHPHQW�RI�WKH�FLW\�DQG�UHIXJHH�LQIOX[�DIWHU�WKH�OLEHUDWLRQ�ZDU��7KH\�
KDYH�WULHG�WR�LPSOHPHQW�XUEDQ�SODQQLQJ�WR�FKDQJH�WKH�SK\VLFDO�OD\RXWV�RI�WKH�FLW\�ZKLFK�LV�QRW�
\HW� SURSHUO\� LPSOHPHQWHG� DV� D� UHVXOW� RI� ZKLFK� WKH� XUEDQ� JURZWK� YDULHV� GLVWLQFWO\� DFURVV�
YDULRXV�PXQLFLSDOLWLHV��0XNKHUMHH���������
$IWHU� ,QGHSHQGHQFH�� HIIRUWV� ZHUH� PDGH� E\� SROLF\PDNHUV� WR� LQWURGXFH� SURSHU� SODQQLQJ� LQ�
.RONDWD�OLNH�PDQ\�RWKHU�,QGLDQ�FLWLHV��EXW�WLOO�GDWH��WKH�FLW\�KDV�IDLOHG�WR�DFKLHYH�XQLIRUP�XUEDQ�
JURZWK�DQG�XQGHUJR�D�ZHOO�SODQQHG�VSDWLDO� WUDQVIRUPDWLRQ��.0'$�KDV� WULHG� WR� UHJXODWH� WKH�
XQSUHFHGHQWHG�XUEDQ�JURZWK�LQ�.RONDWD�E\�LQWURGXFLQJ�D�EL�SRODU�VWUDWHJ\�RI�XUEDQ�JURZWK�LQ�
%DVLF� 'HYHORSPHQW� 3ODQ� ���������� ZKLFK� ZDV� SODQQHG� �0XNKHUMHH�� ����� E\� )RUG�
)RXQGDWLRQ�WR�SURPRWH�.DO\DQL�%DQVEHULD�DV�D�FRXQWHU�PDJQHW�WR�.RONDWD�+RZUDK�WZLQ�FLW\�
�1\TYLVW�-��HW�DO����������7KH�EL�SRODU�VWUDWHJ\�LQ������ZDV�D�FRPSOHWH�IDLOXUH�LQ�FXUELQJ�WKH�
XQSODQQHG� SRSXODWLRQ� JURZWK� LQ� WKH� &LW\� VLQFH� )RUG� )RXQGDWLRQ� WULHG� WR� DSSO\� ZHVWHUQ�
V\VWHPV� LQ� GHYHORSLQJ� WKH� FLW\� ZLWK� QR� FRQVLGHUDWLRQ� RI� UHJLRQDO� FRQWH[W� DQG� VSHFLILFLW\� LQ�
.RONDWD¶V�FDVH��0XNKHUMHH���������
,Q� ����� &0'$� SUHSDUHG� D� GHYHORSPHQW� SHUVSHFWLYH� SODQ� ZKLFK� UHMHFWHG� WKH� EL�SRODULW\�
SURSRVHG� E\� )RUG� )RXQGDWLRQ� D� GHFDGH� DJR� DQG� FRQWUDVWLQJO\� WKH\� UHFRPPHQGHG� D�
SRO\FHQWULF�VWUDWHJ\��7KHLU�PDLQ�DLP�ZDV�WR�GLVWULEXWH�WKH�SRSXODWLRQ�DQG�ZRUN�LQ�D�EDODQFHG�
ZD\�IRU�ERRVWLQJ�WKH�UHJLRQDO�HFRQRP\��7KLV�SHUVSHFWLYH�SODQ�ZDV�FDOOHG�LQWR�DFWLRQ�EHFDXVH�
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RI� WKH� KXJH� UHIXJHH� LQIOX[� DIWHU� 3DUWLWLRQ� LQ������ .DO\DQL�� 6DOWODNH�� DQG� 'XP� 'XP� DUH�
H[DPSOHV�RI�LPSOHPHQWHG�SODQV��1\TYLVW�-��HW�DO����������7KHQ�LQ�������.0'$�ODXQFKHG�WKHLU�
SHUVSHFWLYH�SODQ�µ9LVLRQ�����¶�ZKLFK�DOVR�DGRSWHG�D�PXOWL�QRGDO�JURZWK�VWUDWHJ\��0DMXPGDU�	�
.DLW�� ������ LQ� ZKLFK� QHZ� XUEDQ� FHQWHUV� QHDU� .RONDWD� ZHUH� JLYHQ� VWLPXOXV� IRU� JURZWK�
�0XNKHUMHH���������,Q�WKLV�SHUVSHFWLYH�YLVLRQ�SODQ�0HWUR�FHQWHU��0HWUR�6XE�&HQWUH�DQG�7UDQV�
0HWUR�V\VWHP�ZHUH�JLYHQ�XWPRVW�LPSRUWDQFH��1HZ�VHWWOHPHQWV�DQG�1HZ�7RZQVKLSV��H[LVWLQJ�
LQGXVWULDO�3DUNV�DQG�LQGXVWULHV�ZHUH�DOVR�LGHQWLILHG�DQG�SURSRVHG��1\TYLVW�-��HW�DO����������

4 Neighbourhood level urban communities (NLUC) 
�)RU� WKH� SXUSRVH� RI� QHLJKERXUKRRG� OHYHO� DVVHVVPHQWV�� LW� KDV� EHHQ� REVHUYHG� WKDW� RIWHQ�
FRPSRQHQWV� DW� WKH� OHYHO� RI� DQ� LQGLYLGXDO� EXLOGLQJ� RU� FHUWDLQ� FLW\� OHYHO� LQIUDVWUXFWXUH� DUH�
FRQVLGHUHG�WKHUHE\�QHJOHFWLQJ�LVVXHV�DW�WKH�LQWHUPHGLDWH�OHYHOV��%OXP���������$ORQJ�ZLWK�WKH�
EXLOW�IDEULF��WKLV�VWXG\�KDV�WDNHQ�LQWR�FRQVLGHUDWLRQ�WKH�GLYHUVH�VRFLDO�DQG�FXOWXUDO�DVSHFWV�RI�
WKH�FRPPXQLWLHV�UHVLGLQJ�ZLWKLQ�WKHP��+HQFH�WKH�DXWKRUV�KDYH�XVHG�WKH�WHUP�QHLJKERXUKRRG�
OHYHO�XUEDQ�FRPPXQLWLHV��1/8&��LPSO\LQJ�FRPPXQLWLHV�RU�JURXS�RI�SHRSOH�UHVLGLQJ�ZLWKLQ�D�
WDQJLEOH�VSDFH�L�H��QHLJKERXUKRRG�ZKLFK�LV�ZHOO�GHILQHG�E\�SK\VLFDO�ERXQGDULHV�VXFK�DV�ODUJH�
URDGV�RU�RWKHU�PDQPDGH�VWUXFWXUHV�UHIHUULQJ� WR�WKH�EXLOW�HQYLURQPHQW�ZKLFK� LV�PRUH�RU� OHVV�
KRPRJHQRXV�LQ�FKDUDFWHU��%OXP���������

4.1 Selected NLUCs 
7KH�DXWKRUV�KDYH�VHOHFWHG�ILYH�1/8&V�ZKLFK�DUH�VSUHDG�DFURVV�WKH�FLW\�DQG�HDFK�RI�WKHP�LV�
UHSUHVHQWDWLYH�RI�WKH�GLIIHUHQW�SHULRGV�RI�GHYHORSPHQW�RI�.RONDWD�GXULQJ�LWV�WUDQVLWLRQ�IURP�D�
WUDGLWLRQDO�FRORQLDO�FLW\�WR�DQ�,7�GULYHQ�PHWURSROLV��7KUHH�XUEDQ�1/8&V�KDYH�EHHQ�LGHQWLILHG�
ZLWKLQ� ROGHU� SDUWV� RI�.RONDWD� DQG� RQH�XUEDQ�1/8&� IURP�6DOWODNH�� DQG�RQH�JDWHG� WRZQVKLS�
QDPHG� 6XNKREULVKWL� IURP� 1HZWRZQ� 5DMDUKDW�� D� VDWHOOLWH� UHVLGHQWLDO� WRZQ� WR� .RONDWD�� 7KH�
VHOHFWLRQ�KDV�EHHQ�PDGH�LQ�RUGHU�WR�FRPSDUH�EHWZHHQ�ROGHU�DQG�QHZHU�1/8&V�DQG�DOVR�WR�
XQGHUVWDQG�KRZ�WKH�ODWHU�VHW�LV�GLIIHUHQW�IURP�WKH�IRUPHU�ORFDWHG�LQ�WKH�FRUH�RI�.RONDWD��7KH�
VWXG\�DOVR�WULHV�WR�XQGHUVWDQG�ZKHWKHU�.RONDWD�KDV�EHHQ�DEOH�WR�VXVWDLQ�LWV�SDVW�FXOWXUDO�JORU\�
DQG�ZKHWKHU�WKH�ROGHU�1/8&V�DUH�VWLOO�HIILFLHQW�DQG�VXVWDLQDEOH��$GPLQLVWUDWLYH�XQLW�DQG�ZHOO�
GHILQHG�SK\VLFDO�DQG�PDQPDGH�HGJHV�KDYH�EHHQ�FRQVLGHUHG�DV�SDUDPHWHUV�IRU�GHILQLQJ�WKH�
ERXQGDULHV�RI�WKH�QHLJKERUKRRGV��

4.2 Delineation of the NLUCs 
7KH�DXWKRUV�KDYH�VHOHFWHG� WKUHH�1/8&V�GLIIHULQJ� LQ�VRFLR�HFRQRPLF�FKDUDFWHU��'KDNXULD� LV�
PRVWO\� LQKDELWHG� E\� XSSHU�PLGGOH�FODVV� SHRSOH� ZKHUHDV� 6DOWODNH� KDV� D� FRPELQDWLRQ� RI��
PLGGOH�WR�KLJKHU�LQFRPH�JURXSV�DQG�6XNKREULVKWL�LV�D�FRPPXQLW\�GHVLJQHG�WR�DFFRPPRGDWH�
ORZHU� DQG� PLGGOH�LQFRPH� SHRSOH� ZLWK� IDFLOLWLHV� EHILWWLQJ� KLJK�HQG� UHVLGHQWLDO� FRPSOH[HV��
'KDNXULD� LV� WKH� PRVW� GHQVHO\� SRSXODWHG� 1/8&� IROORZHG� E\� %KRZDQLSRUH� DQG� 6DOWODNH�
ZKHUHDV�6XNKREULVKWL�LV�OHDVW�SRSXODWHG��$OO�WKH�VHOHFWHG�1/8&V�DUH�GLYHUVH�LQ�WHUPV�RI�WKHLU�
SRSXODWLRQ�GHQVLW\��SDWWHUQ��JUDLQ�DQG�WH[WXUH��7KH�DXWKRUV�KDYH�WDEXODWHG�WKH�GHPRJUDSKLF�
GHWDLOV� LQ� WKH� IROORZLQJ� 7DEOH� ��&KDNUDERUW\� DQG� 'HE�� ������ .0&�� ������ %0&�� ������
+XPD\XQ�������.�

Table 1: Showing the brief details of each of the selected neighborhoods 

6/��
1R�

Neighborhood Level 
Urban community 

Details Predominant Socio-
economic profile 

��� %KRZDQLSRUH� )DOOV�ZLWKLQ�:DUG�±�����.0&��.RONDWD�
0XQLFLSDO�&RUSRUDWLRQ��

0LGGOH�LQFRPH�JURXS�
�0,*���+LJK�LQFRPH�JURXS�
�+,*��1HLJKERXUKRRG�$UHD�±�����DFUHV�

3RSXODWLRQ�GHQVLW\�������SHRSOH�SHU�
6T��NP�
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6/��
1R�

Neighborhood Level 
Urban community 

Details Predominant Socio-
economic profile 

��� 'KDNXULD�
�

)DOOV�ZLWKLQ�:DUG�±�����.0&��.RONDWD�
0XQLFLSDO�&RUSRUDWLRQ��

0LGGOH�LQFRPH�
JURXS�0,*��

1HLJKERXUKRRG�$UHD�±����DFUHV�

3RSXODWLRQ�GHQVLW\�������SHRSOH�SHU�
6T�NP�

��� 1HZ�*DULD� )DOOV�ZLWKLQ�:DUG�±������.0&��.RONDWD�
0XQLFLSDO�&RUSRUDWLRQ��

/RZHU�LQFRPH�
JURXS�/,*��0LGGOH�
LQFRPH�JURXS�0,*��$UHD�������DFUHV�

3RSXODWLRQ�GHQVLW\��������SHRSOH�SHU�
6T�NP�

��� 6HFWRU��6DOWODNH� %$��&$�EORFNV�IDOOV�ZLWKLQ�6HFWRU����
%0&�%LGGKDQDJDU�0XQLFLSDO�
&RUSRUDWLRQ��:DUG�QR����

0LGGOH�LQFRPH�
JURXS�0,*��+LJK�LQFRPH�
JURXS��+,*��

1HLJKERXUKRRG�$UHD�����DFUHV�

3RSXODWLRQ�GHQVLW\�±�������SHRSOH�SHU�
6T�NP�

��� 6XNKREULVKWL��5DMDUKDW� )DOOV�ZLWKLQ�DFWLRQ�DUHD�,,,��5DMDUKDW�
1.'$��1HZ�7RZQ�.RONDWD��
'HYHORSPHQW�$XWKRULW\��

/RZ�LQFRPH�JURXS�/,*��
0LGGOH�LQFRPH�
JURXS�0,*��

1HLJKERXUKRRG�DUHD������DFUHV�

3RSXODWLRQ�GHQVLW\�������SHRSOH�SHU�
6T�NP�

4.3 Bhowanipore 
%KRZDQLSRUH�LV�D�ZHOO�HVWDEOLVKHG�SRVK�1/8&�RI�.RONDWD�ZKLFK�LV�WKULYLQJ�ZLWK�YLEUDQF\�HYHQ�
WRGD\� DIWHU� ���� \HDUV�� 7KH� SODFH� LV� ERXQGHG� E\� $FKDUD\D� -DJGLVK� &KDQGUD� 5RDG� RQ� LWV�
QRUWK��6DUDW�%RVH�URDG�RQ�LWV�HDVW��$VKXWRVK�0XNKHUMHH�5RDG�RQ�LWV�ZHVW�DQG�*RXU�*KRVK�
5RDG�RQ�LWV�VRXWK��7KLV�LV�D�PL[HG�XVH�1/8&�ZKHUH�UHVLGHQFHV�FRKHUHQWO\�H[LVW�ZLWK�VFKRRO��
FROOHJHV��PDUNHWV��DQG�KRVSLWDOV��0DQ\�VLJQLILFDQW�VKRSSLQJ�PDUNHWV�DUH� ORFDWHG�KHUH�VXFK�
DV� )RUXP�� %UDQG� IDFWRU\� HWF�� %KRZDQLSRUH� ZDV� SDUW� RI� WKH� ZKLWH� WRZQ� DQG� LW� KDV� DOZD\V�
VKRZQ�D�SRVLWLYH�JURZWK�UDWH�VLQFH�LWV�LQFHSWLRQ��0XNKHUMHH��������7KLV�1/8&�KRXVHV�PRVWO\�
KLJK�LQFRPH� SHRSOH� DQG� IHZ� ORZ�LQFRPH� SHRSOH� OLYLQJ� LQ� VOXPV�� 0LGGOH�LQFRPH� SHRSOH�
FDQQRW� DIIRUG� WR� VWD\� LQ� WKLV� SRVK� 1/8&� KHQFH� WKH\� FRPPXWH� WR� WKLV� SODFH� RQO\� IRU� ZRUN�
ZKLFK�LV�ZHOO�FRQQHFWHG�WR�WKH�UHVW�RI�WKH�FLW\ �*XKD�	�)HUUHLUD���������

4.4 Dhakuria 
'KDNXULD� LV� D�ZHOO�UHFRJQL]HG�� YLEUDQW��PLGGOH�LQFRPH�1/8&�RI�6RXWK�.RONDWD��'KDNXULD� LV�
ERXQGHG�E\�UDLOZD\�OLQHV�RQ�LWV�1RUWK��5DMD�6XERGK�0XOOLFN�5RDG�RQ�LWV�:HVW��3ULQFH�$QZDU�
6KDK� 5RDG� RQ� LWV� 6RXWK� DQG� 'KDNXULD� 5RDG� RQ� LWV� (DVW�� 7KH� FXOWXUDO� DFWLYLWLHV� KRVWHG�
WKURXJKRXW� WKH�\HDU� LQ�D�YLEUDQW�RSHQ� W\SH�VKRSSLQJ�FHQWUH�QDPHG�'DNVKLQDSDQ��NHHS� WKH�
QHLJKERXUKRRG� EXEEOLQJ�� ,W¶V� EHHQ� VXUURXQGHG� E\� D� SRVK�1/8&� RI� -RGKSXU� SDUN� KDYLQJ� D�
VWURQJ�FXOWXUDO�EDFNJURXQG���
'XUJD�3XMD� LV�WKH�PRVW�FHOHEUDWHG�DQQXDO�IHVWLYDO�RI�+LQGXV�HVSHFLDOO\�%HQJDOLV� �Bengali is 
the native language of West Bengal��ZKHUH�SUD\HUV�DUH�RIIHUHG�WR�*RGGHVVHV�'XUJD�DQG�WKH�
IHVWLYLW\�FRQWLQXHV�IRU����GD\V�GXULQJ�$XWXPQ�VHDVRQ��'KDNXULD�KRVWV�TXLQWHVVHQWLDO�'XUJD�
3XMD¶V�RI�.RONDWD��DW�%DEXEDJDQ�DQG�6HOLPSXU�DQG�IODQNHG�E\�WKH�VXUURXQGLQJ�-RGKSXU�3DUN��

1557



.XPDU��6XGHVKQD� Transformation in urban planning  ��WK�,62&$53�&RQJUHVV�������

�
�

*DULDKDW�*RSODUN�'XUJD�3XMD�FRPPLWWHH��7KH�VXFFHVVIXO�H[HFXWLRQ�RI�WKH�'XUJD�3XMD�LPSOLHV�
H[LVWLQJ� KDUPRQ\� DQG� FRPPXQLW\� SDUWLFLSDWLRQ� ZLWKLQ� WKH� QHLJKERXUKRRG�� ,W� LV� VLJQLILFDQWO\�
LQKDELWHG�E\�SHRSOH�KDYLQJ�DQ�LQFOLQDWLRQ�WRZDUGV�KRQLQJ�WKHLU�FXOWXUDO�VNLOOV���

4.5 New Garia 
1HZ�*DULD�LV�RQH�RI�WKH�IDVWHVW�GHYHORSLQJ�1/8&V�RI�.RONDWD��VLWXDWHG�LQ�*DULD��,W�LV�ERXQGHG�
WR�WKH�1RUWK�DQG�:HVW�E\�(DVWHUQ�0HWURSROLWDQ�%\SDVV��WR�WKH�VRXWK�E\�%ULML�5RDG�DQG�(DVW�
E\�.DYL�6XEKDV�0HWUR�6WDWLRQ�DQG�1HZ�*DULD� UDLOZD\�VWDWLRQ�� ,W� LV� DOVR� VXUURXQGHG�E\� WKH�
%DLVKQDEJKDWD�3DWXOL�7RZQVKLS�RQ�LWV�QRUWK�VLGH��1HZ�*DULD�LV�VLWXDWHG�LQ�WKH�VRXWKHUQ�WLS�RI�
WKH�(DVWHUQ� 0HWURSROLWDQ� %\SDVV� DQG� LV� RIWHQ� UHIHUUHG� WR� DV� WKH� QH[W� 
&KRZULQJKHH
� RI�
.RONDWD��7KH�(0�%\SDVV�FRQQHFWV�WKH�QRUWKHUQ�SDUWV�RI�WKH�FLW\�WR�WKH�H[WHQGHG�.RONDWD��6DOW�
/DNH�&LW\��DQG�5DMDUKDW�DQG�SURYLGHV�DFFHVV�HDV\�WR�WKH�DLUSRUW��7KH�HQKDQFHG�DFFHVVLELOLW\�
IDFLOLWLHV� KDYH� WULJJHUHG� FRPPHUFLDOL]DWLRQ� LQ� WKH� DUHD�� *DULD� EHFDPH� WKH� WUDQVSRUW� DQG�
FRPPHUFLDO� KXE� IRU� WKH� UHJLRQ� ZLWK� WZR� PDMRU� EXV� WHUPLQXV�� PHWUR� VWDWLRQV�� DQG� UDLOZD\�
VWDWLRQV��

4.6 Saltlake   Sector 1, BA & CA blocks 
%LGKDQDJDU� RU� 6DOWODNH� DV� LW� LV� SRSXODUO\� FDOOHG� LV� D� SODQQHG� VDWHOOLWH� WRZQ� RI� .RONDWD� WR�
DFFRPPRGDWH�WKH�EXUJHRQLQJ�SRSXODWLRQ�RI�.RONDWD�EHWZHHQ������������7KH�DXWKRUV�KDYH�
VHOHFWHG�WZR�EORFNV�ZLWKLQ�6HFWRU���IRU�WKH�FRQFHUQHG�QHLJKERXUKRRG�VWXG\��

��
)LJXUH����Showing the evolution of the physical extents of Kolkata and the selected NLUCs��Source��
$XWKRU���*XKD�DQG�)HUUHLUD��������.0&��������(OLWD�*DUGHQ�9LVWD��������

7KH�VHOHFWHG�&$�	�%$�EORFN�1/8&�LV�ERXQGHG�E\�(DVWHUQ�0HWURSROLWDQ�E\SDVV�RQ�LWV�1RUWK�
DQG�(DVW���VW&URVV� URDG�RQ� LWV�(DVW�DQG�0DQLFNWDOD�PDLQ�URDG�� IRXUWK�DYHQXH�RQ� LWV�6RXWK��
6DOWODNH�EORFNV�DFWXDOO\�H[KLELW�H[DPSOHV�RI� D�SODQQHG�QHLJKERUKRRG� LQ�.RONDWD�DOWKRXJK� LW�
KDV�EHHQ�FULWLFL]HG�IRU�EHLQJ�DVVRFLDWHG�ZLWK�D�IHHOLQJ�RI�VHFOXVLRQ��7KH�UHVHDUFK�ZLOO�UHYHDO�
KRZ�WKH�SODQQHG�1/8&�LQ�WKH�XUEDQ�DUHDV�RI�.RONDWD�DUH�SHUIRUPLQJ�FRPSDUHG�WR�WKH�YLEUDQW�
ROG�RUJDQLF�1/8&V�DQG�QHZ�1/8&�ZLWKLQ�.0&��
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4.7 Rajarhat - Sukhobrishti 
³6XNKREULVKWL´�RU�³VKRZHUV�RI�KDSSLQHVV´�LV�D�WRZQVKLS�UHSUHVHQWDWLYH�RI�WKH�WUHQG�RI�KLJK�ULVH�
JDWHG�WRZQVKLSV�ZKLFK�LV�PXVKURRPLQJ�DOO�RYHU�.RONDWD��,W�LV�ORFDWHG�LQ�1HZ�7RZQ��5DMDUKDW�
DQG�KDV�EHHQ�GHVLJQHG�IRU���ODNK�SRSXODWLRQ��,W�LV�SUHGRPLQDQWO\�LQKDELWHG�E\�0,*�JURXS�ORZ�
±�XSSHU�PLGGOH�FODVV�DOWKRXJK�LW�KDV�EHHQ�GHVLJQHG�IRU�/,*�DQG�0,*�SRSXODWLRQ�ZLWK�IDFLOLWLHV�
DPHQLWLHV�DVVRFLDWHG�ZLWK�KLJK�HQG�UHVLGHQWLDO�DSDUWPHQWV��,W�KDV�EHHQ�GHYHORSHG�E\�%HQJDO�
6KDSRRUML�+RXVLQJ�'HYHORSPHQW�3YW��/WG��DQG�LV�FRQVLGHUHG�WR�EH�WKH�ODUJHVW�PDVV�KRXVLQJ�
SURMHFW� LQ� ,QGLD�� ,W� LV� EXLOW� RQ� ���� DFUHV� DQG� KRXVH� ������ DSDUWPHQWV�� ,W� DFWXDOO\� IXOILOOV�
&ODUHQFH�3HUU\¶V�GHILQLWLRQ�RI�QHLJKERUKRRG�LQ�D�PRGHUQ�FRQWH[W���

5 Imageability and visual survey  
7KH�DXWKRUV�KDYH�FRQGXFWHG�,PDJHDELOLW\�DQG�9LVXDO�VXUYH\�RI� WKH�VHOHFWHG�1/8&�WR�JHW�D�
EHWWHU�XQGHUVWDQGLQJ�RI� WKH�H[LVWLQJ�FRQGLWLRQ�RI� WKH� ILYH�HOHPHQWV�RI�.HYLQ�/\QFK� YL]�SDWK��
HGJH�� GLVWULFW�� QRGH� DQG� ODQGPDUN� DORQJ� ZLWK� WKH� SDWWHUQ�� WH[WXUH�� JUDLQ�� DQG� GHQVLW\��
�6SUHLUHJHQ�� ������� ZHUH� FRQVLGHUHG� GXULQJ� WKH� VXUYH\�� � $JH�� FRQGLWLRQ� RI� WKH� H[LVWLQJ�
EXLOGLQJ�IDEULF�DQG�ODQG�XVH�ZHUH�DOVR�QRWHG����
7KH�REVHUYDWLRQV�KDYH�EHHQ�OLVWHG�GRZQ�EHORZ��UHIHU�WR�7DEOH�����IRU�D�FRPSDUDWLYH�DQDO\VLV�
RI�WKH�VDPH�ZKLFK�UHYHDOHG�WKDW�WKHVH�1/8&V�V�H[KLELW�GLIIHUHQW�DUFKLWHFWXUDO��VRFLR�FXOWXUDO�
DQG�VRFLR�HFRQRPLF�FKDUDFWHULVWLFV���

x� %KRZDQLSRUH� LV�D�EXV\�1/8&�ZLWK� VLJQLILFDQWO\� OHVV�DPRXQW� RI� LQWHUDFWLRQ�ZLWKLQ� LWV�
FRPPXQLWLHV� DV� FRPSDUHG� WR� 'KDNXULD�� 7KH� ODQHV� RI� 6DOWODNH� &$� EORFNV� DQG�
6XNKREULVKWL�DUH�HPSW\�PRVW�RI�WKH�WLPH�ZLWK�QRW�PXFK�DFWLYLW\�RQ�WKH�VWUHHWV��6DOWODNH�
DQG� 6XNKREULVKWL� KDYH� D� IHHOLQJ� RI� VHFOXVLRQ� DVVRFLDWHG� ZLWK� WKHP�� 'KDNXULD� DQG�
%KRZDQLSRUH�� DUH� YHU\� YLEUDQW� DQG� EXVWOLQJ� ZLWK� DFWLYLWLHV� DQG� KDYH� D� VLJQLILFDQW�
QXPEHU�RI�SHRSOH�RQ�WKH�VWUHHWV�ZKLFK�OHDGV�WR�YHKLFXODU�DQG�SHGHVWULDQ�PRYHPHQW�
FRQIOLFWV��

x� 6DOWODNH� DQG� 6XNKREULVKWL� KDYH� FRPSDUDWLYHO\� OHVVHU� WUDIILF� DQG� DUH� VSDUVHO\�
SRSXODWHG� FRPSDUHG� WR� WKH� RWKHU� VHOHFWHG� 1/8&V� EXW� ERWK� RI� WKHP� DUH� YHU\� ZHOO�
PDLQWDLQHG� FRPSDUHG� WR� 'KDNXULD� DQG� 1HZ� *DULD�� 0RUHRYHU�� %KRZDQLSRUH� LV�
GRPLQDWHG�E\�FRPPHUFLDO�ODQG�XVH��ZKLOH�WKH�UHPDLQLQJ�IRXU�FRPPXQLWLHV�DUH�PRVWO\�
UHVLGHQWLDO�LQ�QDWXUH��%KRZDQLSRUH�PRVWO\�FRQWDLQV�FLW\�OHYHO�DFWLYLWLHV��

x� 7KH� DUFKLWHFWXUDO� VW\OH� RI� %KRZDQLSRUH� RQ� WKH� RWKHU� FDQQRW� EH� JHQHUDOL]HG�� ,W� KDV�
FRQWHPSRUDU\�EXLOGLQJV�DORQJ�ZLWK�FRORQLDO�EXLOGLQJV��0RVW�RI�WKH�EXLOGLQJV�LQ�6DOWODNH�
DUH� DHVWKHWLFDOO\� SOHDVLQJ� DQG� DUH� RI� FRQWHPSRUDU\� LQ� VW\OH� ZLWK� IHZ� EXLOGLQJV�
H[KLELWLQJ�WUDGLWLRQDO�HPEHOOLVKPHQWV��,Q�IDFW��HWKQLFDOO\�%KRZDQLSRUH�LV�YHU\�GLIIHUHQW�
IURP� RWKHU� 1/8&V�� 'KDNXULD�� 1HZ� *DULD�� 6DOWODNH� EORFNV� DQG� 6XNKREULVKWL� DUH�
PDMRUO\�LQKDELWHG�E\�%HQJDOL�SRSXODWLRQ��EXW�%KRZDQLSRUH�KDV�D�VLJQLILFDQW�QXPEHU�RI�
QRQ�%HQJDOL�SRSXODWLRQ���

x� 6DOWODNH�EORFNV�DQG�6XNKREULVKWL�LV�FRQVLGHUHG�WR�EH�LQKDELWHG�E\�XSSHU�PLGGOH�FODVV�
WR� KLJK�LQFRPH� JURXS� SRSXODWLRQ�� 'KDNXULD� LV� SUHGRPLQDQWO\� LQKDELWHG� E\� PLGGOH�
LQFRPH� SRSXODWLRQ�� 1HZ� *DULD� KDV� ORZHU�PLGGOH� LQFRPH� JURXS� SRSXODWLRQ� DQG�
%KRZDQLSRUH� LV� D� ULFK� 1/8&� DQG� WKH� PLGGOH�FODVV� SRSXODWLRQ� FDQQRW� DIIRUG� LW�� EXW�
LQWHUHVWLQJO\�ORZHU�LQFRPH�JURXS�SHRSOH�FRPPXWH�WR�ZRUN�LQ�%KRZDQLSRUH���

x� 7KH�TXLQWHVVHQWLDO�HVVHQFH�RI�µSDUD¶�(it is a Bengali word for neighbourhood implying 
a strong sense of community�� FXOWXUH� LV� ODFNLQJ� LQ�6DOWODNH� DQG�6XNKREULVKWL��ZKLOH�
'KDNXULD�DQG�%KRZDQLSRUH�KDYH�D�VWURQJ�SUHGRPLQDQW�SDUD�FXOWXUH���

7KH� DXWKRUV� KDYH� FRQGXFWHG� D� SLORW� VXUYH\� DQG� DVNHG� WKH� UHVLGHQWV� WR� JLYH� D� VFRUH� RQ� D�
/LNHUW� VFDOH�� 2EVHUYDWLRQV� DQG� SHUFHSWLRQV� DERXW� WKH� QHLJKERXUKRRGV� ZHUH� PDUNHG� RQ� D�
ILYH�SRLQW�/LNHUW�VFDOH��IURP�³� YHU\�ORZ´�WR�³� YHU\�KLJK´���
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Table 2: Showing the imageability analysis of the NLUCs 
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Table 3: Showing the score matrix based on observations 
 Observations Bhowanipore Dhakuria New 

Garia 
Saltlake Rajarhat-

Sukhobristi 
��� 3HUFHLYHG�GHQVLW\��

FURZGHGQHVV�
�� �� �� �� ��

��� 0DLQWHQDQFH�DQG�
XSNHHS�RYHUDOO�LPDJH�OLNH�
FOHDQ�RU�GLUW\��

�� �� �� �� ��

��� $FWLYLW\�RQ�VWUHHW�DFURVV�WKH�
GD\�

�� �� �� �� ��

��� ,OOXPLQDWLRQ� �� �� �� �� ��
��� 5RDG�VLJQDJH� �� �� �� �� ��
��� $JH�IULHQGO\�DQG�8QLYHUVDO�

GHVLJQ�
�� �� �� �� ��

��� $UH�WKHUH�SHRSOH�VHHQ�RQ�
VWUHHW�

�� �� �� �� ��

��� 5RDG�$SSURDFKDELOLW\� �� �� �� �� ��
��� 7KH�RFFXUUHQFH�RI�OX[XU\�

FRQGRPLQLXPV�EXLOGLQJV�
�� �� �� �� ��

���� +DZNHUV�RQ�VWUHHW� �� �� �� �� ��
���� 3UHVHQFH�RI�ZDOO�JUDIILWL�DQG�

SROLWLFDO�SRVWHUV�RQ�SURSHUW\�
ZDOOV�

�� �� �� �� ��

���� $YDLODELOLW\�RI�FRUQHU�
WHDVKRSV�DQG�VQDFNV��

�� �� �� �� ��

���� *DWKHULQJ�RI�SHRSOH�RQ�VWUHHW�
IRU�FDVXDO�FRQYHUVDWLRQV�

�� �� �� �� ��

���� 3HUFHSWLRQ�RI�DSSURDFKDELOLW\�
WRZDUGV�WKH�UHVLGHQWV�

�� �� �� �� ��

���� 1RLVH�RQ�WKH�VWUHHWV� �� �� �� �� ��

1HZ�*DULD�LV�WKH�OHDVW�PDLQWDLQHG�ZLWK�UHVSHFW�WR�WKH�UHVW�RI�WKH�VHOHFWHG�1/8&V�DQG�LW�LV�VWLOO�
D�GHYHORSLQJ�1/8&�ODFNLQJ�EDVLF�LQIUDVWUXFWXUDO�IDFLOLWLHV��6RPH�DUHDV�ZLWKLQ�1HZ�*DULD�DUH�
GHQVHO\�SRSXODWHG�ZKLOH�RWKHUV�DUH�VSDUVHO\�SRSXODWHG��6DOWDONH�EORFNV�DQG�%KRZDQLSRUH�DUH�
ZHOO�HVWDEOLVKHG�1/8&V��ZKHUHDV�6XNKREULVKWL�LV�DQ�LVRODWHG�1/8&�ZLWK�DOO�IDFLOLWLHV�DYDLODEOH�
ZLWKLQ�LWV�ERXQGDULHV�DQG�QRW�EOHQGHG�ZHOO�ZLWK�LWV�VXUURXQGLQJV��,WV�LQWHUDFWLRQV�DQG�DFWLYLWLHV�
DUH�RQO\�OLPLWHG�ZLWKLQ�LWV�FORVHG�FDPSXV���

Table 4: Showing the score matrix  based on perception 
 Perception Bhowanipore Dhakuria New 

Garia 
Salt 
lake 

Sukhobristi 

��� &RPPXQLW\�HQJDJHPHQW�LQ�
YDULRXV�FXOWXUDO�DFWLYLWLHV�

�� �� �� �� ��

��� 7KH�VHQVH�RI�
EHORQJLQJQHVV�WR�WKH�
QHLJKERXUKRRG�

�� �� �� �� ��

��� ,QWHUDFWLRQ�ZLWK�QHLJKERXUV� �� �� �� �� ��

��� /RFDWLRQ�SUHIHUHQFH� �� �� �� �� ��

��� &RH[LVWHQFH�RI�GLIIHUHQW�
W\SHV�RI�KRXVLQJ�

�� �� �� �� ��

��� +RXVLQJ�DIIRUGDELOLW\� �� �� �� �� ��
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��� $FFHVV�WR�EDVLF�
QHLJKERXUKRRG�DPHQLWLHV�

�� �� �� �� ��

��� $FFHVV�WR�FLW\�OHYHO�
DPHQLWLHV�

�� �� �� �� ��

��� $FFHVV�WR�TXDOLW\�
	DIIRUGDEOH�WUDQVLW�IDFLOLWLHV�

�� �� �� �� ��

���� 7KH�SHUFHLYHG�VHQVH�RI�
VHFXULW\��

�� �� �� �� ��

 Total ��� ��� ��� ��� ���

'KDNXULD� KDV� VFRUHG� UHDOO\� ZHOO� ZLWK� UHVSHFW� WR� WKH� DVSHFWV� RI� QHLJKERXUKRRG� FRKHVLRQ��
ORFDWLRQ� DFFHVVLELOLW\�� DQG�DIIRUGDELOLW\�� 6RPH�RI� WKH� UHVLGHQWV� RI�6DOWODNH� DQG�6XNKREULVKWL�
KDYH�H[SUHVVHG�WKDW�WKH\�KDYH�IDFHG�FRQQHFWLYLW\�LVVXHV�RI�WKHLU�QHLJKERXUKRRG�ZLWK�WKH�FLW\�
FRUH��1HZ�*DULD�LV�QRW�DW�DOO�SHUIRUPLQJ�ZHOO�LQ�WKH�SK\VLFDO�LQIUDVWUXFWXUH�DVSHFW��7KH\�KDYH�
DFXWH�GUDLQDJH�LVVXHV���

6 Recommendations 
7KH� QHROLEHUDO� XUEDQLVP� KDV� EURXJKW� DERXW� D� VLJQLILFDQW� FKDQJH� LQ� WKH� XUEDQ� SODQQLQJ�
VFHQDULR�RI� WKHVH�1/8&V�ZKLFK�KDV�HYHQWXDOO\�DIIHFWHG� WKHLU�VRFLDO�DQG�FXOWXUDO�VWUDWD��7KH�
DXWKRUV�KDYH�REVHUYHG� WKDW� WKH�PDLQ� UHDVRQ� IRU� WKH�GHFOLQLQJ�VRFLDO� LQWHUDFWLRQ�DPRQJ� WKH�
UHVLGHQWV�RI�WKH�QHZ�1/8&V�LV��GXH�WR�D�ODFN�RI�SURSHU�SXEOLF�UHDOP�OHDGLQJ�WR�GHJHQHUDWLQJ�
SXEOLF� OLIH�0RUHRYHU�� WKH�PLGGOH�LQFRPH�SRSXODWLRQ� LV�EXUGHQHG�ZLWK�DVSLUDWLRQV�RI�DWWDLQLQJ�
WKH� JOREDO� LGHQWLW\� DQG� WKUHDWHQHG� ZLWK� MRE� LQVHFXULWLHV� 7KLV� REVHUYDWLRQ� LV� VXSSRUWHG� E\�
VLPLODU� UHVHDUFK�GRQH�RQ�SXEOLF� UHDOP�DQG�VWUHHWVFDSH�GRQH�E\�/*$� LQ������DQG�'DOH\� LQ�
�����UHVSHFWLYHO\���
7KH�DXWKRUV�KDYH�REVHUYHG�WKDW�DPRQJ�WKH�VHOHFWHG�1/8&V��6DOWODNH�DQG�6XNKREULVKWL�ODFN�
VRFLDO�FRKHVLRQ�DQG�LGHQWLW\��ZKLOH�%KRZDQLSRUH��'KDNXULD�DQG�1HZ�*DULD�DUH�QRW�SHGHVWULDQ�
IULHQGO\��7KH�QDUURZ�VLGHZDONV�LQ�WKHVH�ORFDOLWLHV�DFW�DV�D�PDMRU�REVWDFOH�WR�OLYHO\�VWUHHW�OLIH��
7KH�IROORZLQJ�UHFRPPHQGDWLRQV�KDYH�EHHQ�PDGH�E\�WKH�DXWKRUV�ZLWK�DQ�LGHD�WR�UHVWRUH�WKH�
HVVHQFH� RI� WKH� .RONDWD� µSDUD¶� FXOWXUH� DQG� HQKDQFH� QHLJKERXUKRRG� FRKHVLRQ� DQG�
LQYROYHPHQW���

x� (QFRXUDJH�FRPPXQLW\�HQJDJHPHQW�DQG�LQYROYHPHQW�ZLWK�WKH�KHOS�RI�ORFDO�FOXEV�DQG�
UHVLGHQFH� ZHOIDUH� DVVRFLDWLRQV�� 7KH\� VKRXOG� RUJDQL]H� VHYHUDO� DFWLYLWLHV� LQFOXGLQJ�
FOHDQOLQHVV� GULYHV�� FXOWXUDO� DFWLYLWLHV�� DZDUHQHVV� SURJUDPPHV� RQ� VRFLDO� DQG� KHDOWK�
UHODWHG�LVVXHV���

x� (QVXUH� D� VHQVH� RI� VDIHW\� WKURXJK� DFWLYH� YLJLODQFH� DQG� &37('�&ULPH� 3UHYHQWLRQ�
7KURXJK�(QYLURQPHQWDO�'HVLJQ���/*$��������

x� (QKDQFH�WKH�LPDJH�RI�WKH�1/8&V�DQG�LQFXOFDWH�D�VHQVH�RI�EHORQJLQJQHVV�DPRQJ�WKH�
UHVLGHQWV�� E\� DGHTXDWH� EUDQGLQJ�� � %XLOGLQJ� E\H�ODZV�� XUEDQ� GHVLJQ� JXLGHOLQHV� DQG�
GHYHORSPHQW� FRQWURO� UHJXODWLRQV� FDQ� EH� LQVWUXPHQWDO� LQ� WKLV� SURFHVV� RI� LPDJH�
EXLOGLQJ�� 

x� ,PSURYH�YLVXDO�TXDOLW\�WKURXJK�SURSHU�LOOXPLQDWLRQ��LQVWDOODWLRQ�RI�RXWGRRU�IXUQLWXUH�DQG�
DUW� HOHPHQWV�� 7KLV� ZRXOG� DLG� LQ� LQFUHDVLQJ� OHJLELOLW\� DQG� FRPSUHKHQVLELOLW\� RI� WKH�
QHLJKERUKRRG���

x� 5HYDPS�WKH�VLGHZDONV�ZLWK� WKUHH�GHILQHG�]RQHV��7KH�DPHQLW\�]RQH�ZLOO�KDYH�DOO� WKH�
XWLOLWLHV� VXFK� DV� WKH� VWUHHWODPSV�� EHQFKHV�� DQG� WUHHV� SODFHG� DW� UHJXODU� LQWHUYDOV��
:DONLQJ�]RQH�ZLOO�UHIHU�WR�WKH�XQREVWUXFWHG�SHGHVWULDQ�]RQH��:KLOH�WKH�PHUFKDQW�]RQH�
UHIHUV�WR�WKH�IURQWDJH�RI�WKH�VWRUHV��FDIHV�DQG�FDQ�DOVR�EH�XVHG�DV�UHJXODWHG�KDZNLQJ�
VSDFHV��/RFDO�JRYHUQPHQW�VKRXOG�HQIRUFH�VWULFW�UXOHV�WR�SUHYHQW�RFFXSDQWV�RI�DQ\�RQH�
RI� WKHVH� ]RQHV� IURP�HQFURDFKLQJ� DQ\� RWKHU� ]RQH��$� ILUVW� FXW� LPSOHPHQWDWLRQ� RI� WKLV�
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GHVLJQ�PD\�EH�LQWURGXFHG�LQ�'KDNXULD�DQG�1HZ�*DULD�ZKLFK�DUH�LQ�GLUH�QHHG�RI�VXFK�
UHGHVLJQ��

x� 5HVWRUH�DOO�QDWXUDO�DVVHWV�ZLWKLQ�WKH�1/8&V�DQG�FRQQHFW�WKH�FRPPXQLWLHV�WR�WKRVH���
x� ,QFUHDVH� DZDUHQHVV� UHJDUGLQJ� WKH� XVH� RI� DOWHUQDWH� HQHUJ\�� JUH\� ZDWHU� UHF\FOLQJ��

ZDVWH� VHJUHJDWLRQ� DW� VRXUFH� DQG� UDLQZDWHU� KDUYHVWLQJ� DW� EXLOGLQJ� DQG� DW�
QHLJKERXUKRRG�OHYHOV��,QVWDOODWLRQ�RI�VRODU�SDQHOV�LQ�SXEOLF�DUHDV�VXFK�DV�ORFDO�FOXEV��
WUDQVLW�VWRSV��µDGGD¶��D�QDWLYH�ZRUG�XVHG�IRU�D�SDUWLFXODU�SODFH�ZKHUH�SHRSOH�JDWKHU�IRU�
FRQYHUVDWLRQ��]RQHV�VKRXOG�EH�HQFRXUDJHG�E\�WKH�ORFDO�JRYHUQPHQW��ZLWK�FRRSHUDWLRQ�
IURP�WKH�ORFDO�FOXEV��

7 Conclusion 
7KH� SDSHU� FRQIHUV� WKDW� WKH� SUHYDLOLQJ� KHJHPRQ\� RI� WKH� GRPLQDQW� QHROLEHUDO� XUEDQLVP� LV�
QHJOHFWLQJ�WKH�SODFH�PDNLQJ�FKDUDFWHULVWLFV�RI�WKH�SXEOLF�UHDOP�RI�.RONDWD�ZKLFK�LV�HYHQWXDOO\�
HURGLQJ�WKH�FXOWXUDO�IDEULF�RI�.RONDWD�1/8&V��,Q�IDFW��WKH�QHZO\�GHYHORSHG�1/8&V�KDYH�IDLOHG�
WR�LQFRUSRUDWH�WKH�FXOWXUDO�DVSHFWV�LQ�LWV�TXHVW�WR�DWWDLQ�WKH�,QWHUQDWLRQDO�LGHQWLW\��7KH�DXWKRUV�
VWURQJO\�RSLQH�WKH�UHGHYHORSPHQW�RI�WKH�SXEOLF�UHDOP�VR�DV�WR�UHLQYLJRUDWH�WKH�IDGLQJ�FXOWXUDO�
SDWLQD�RI�WKH�QHLJKERXUKRRGV�DQG�HQKDQFH�WKH�QHLJKERXUKRRG�FRKHVLRQ��
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Plan making in delivering intensification in Auckland, New 
Zealand: Issues and Challenges 

�3ODQ�PDNLQJ�LQ�GHOLYHULQJ�LQWHQVLILFDWLRQ��D�FDVH�VWXG\�RI�$XFNODQG��1HZ�=HDODQG��
�

:HQ�/,8��/HH�%($77,(��(UURO�+$$5+2))��6KDR\DR�7$1*��7KH�8QLYHUVLW\�RI�$XFNODQG��
1HZ�=HDODQG�

�
Abstract     
8UEDQ�JURZWK�SROLFLHV� WKDW�SURPRWH�KRXVLQJ� LQWHQVLILFDWLRQ�DQG�KLJKHU�GHQVLW\�GHYHORSPHQW�
KDYH�EHHQ�ZLGHO\�HPEUDFHG�LQ�GHYHORSPHQW�VWUDWHJLHV�RI�PDQ\�FLWLHV�LQ�$XVWUDOLD�DQG�1HZ�
=HDODQG�� SDUW� RI� WKH� (XURSH�� DQG� WKH� 1RUWK� $PHULFD�� 7\SLFDOO\�� WKLV� WDNHV� WKH� IRUP� RI�
LQWHQVLILFDWLRQ�GHYHORSPHQW�LQ�DQG�DURXQG�WKH�GHILQHG�WUDQVLW�QRGHV�DQG�FLW\�FHQWUHV�VSUHDG�
DFURVV�WKH�PHWURSROLWDQ�UHJLRQV��7KH�ORFDO�JRYHUQPHQW�FRXQFLO� IRU�WKH�$XFNODQG�UHJLRQ��WKH�
$XFNODQG�&RXQFLO��DOVR�VHHNV�WR�LPSOHPHQW�D�FRPSDFW�FLW\�PRGHO��DIWHU�WKH�DPDOJDPDWLRQ�RI�
WKH�SUHYLRXV�UHJLRQDO�FRXQFLO�DQG�VHYHQ�WHUULWRULDO�DXWKRULWLHV�LQWR�D�XQLWDU\�DXWKRULW\�LQ�������
,W�DLPV�WR�HQFRXUDJH�PRVW�RI�LWV�IXWXUH�JURZWK�DQG�GHYHORSPHQWV�LQ�DQG�DURXQG��H[LVWLQJ�DQG�
SURSRVHG� WRZQ� DQG� WUDQVLW� FHQWUHV�� ZLWK� WKH� JRDO� RI� DFKLHYLQJ� WKH� µPRVW� OLYHDEOH� FLW\¶��
+RZHYHU��WKHUH�DUH�JURZLQJ�FRQFHUQV�WKDW�XUEDQ�SODQQLQJ�DSSURDFKHV�FXUUHQWO\�XVHG�DUH�QRW�
HIIHFWLYHO\� GHOLYHULQJ� LQWHQVLILFDWLRQ�RXWFRPHV�DVSLUHG��7KH�XQFHUWDLQWLHV�RQ�ZKDW� WKH� IXWXUH�
PLJKW�KROG�LQ�SUDFWLFH�DQG�ZKHWKHU�WKH�SODQ�FDQ�UHDOLVH�WKH�DQWLFLSDWHG�RXWFRPHV�UHPDLQ�DV�
RQH�RI�WKH�VLJQLILFDQW�FKDOOHQJHV�ERWK�SROLF\�PDNHUV�DQG�SODQQLQJ�SUDFWLWLRQHUV�DUH�IDFLQJ���
'UDZLQJ� RQ� WKH� $XFNODQG� H[SHULHQFH�� WKLV� DUWLFOH� DGGV� WR� D� UHODWLYHO\� VPDOO� EXW� JURZLQJ�
QXPEHU� RI� VWXGLHV� LQYHVWLJDWLQJ� RQ� WKH� HIILFDF\� RI� XUEDQ� SODQQLQJ� V\VWHPV� WR� GHOLYHU�
RXWFRPHV�WKDW�DUH�ZHOO�DOLJQHG�ZLWK�WKH�JRDOV�RI�XUEDQ�JURZWK�PDQDJHPHQW�VWUDWHJLHV��7KLV�
SDSHU�FULWLFDOO\�UHYLHZV�DQG�GLVFXVVHV�WKH�$XFNODQG�FDVH�RQ�WKH�GHOLYHU\�RI�SROLF\�RXWFRPHV��
ZLWK� SDUWLFXODU� DWWHQWLRQ� WR� GHOLYHULQJ� UHVLGHQWLDO� LQWHQVLILFDWLRQ� DQG� KLJKHU� GHQVLW\� KRXVLQJ�
SROLF\�RXWFRPHV��&RQQHFWLQJ�ZLWK�RQJRLQJ�UHVHDUFKHV��ZH�FRQWULEXWH�WR�WKH�XQGHUVWDQGLQJ�RI�
WKH�ORFDO�JRYHUQPHQW�ODQG�XVH�DQG�LWV�SODQ�PDNLQJ�WR�GHOLYHU�WKH�DQWLFLSDWHG�SROLF\�JRDOV��:H�
VXJJHVW�WKDW� WKH�ODQG�XVH�SODQQLQJ�VKRXOG�EH�DFFRPSDQLHG�E\� D�PRUH�WKRURXJK�GLVFXVVLRQ�
DQG� UHYLHZ� RI� SODQQLQJ� WDVNV� DQG� JRDOV�� DQG� D� GHHSHU� XQGHUVWDQGLQJ� RQ� WKH� UROH� RI� SODQ�
UHJXODWLRQ�DQG�LWV�DFWXDO�LPSOHPHQWDWLRQ�XQGHU�D�PDUNHW�GULYHQ�SODQQLQJ�V\VWHP��
Keywords��3ODQ�PDNLQJ�DQG�LPSOHPHQWDWLRQ�HYDOXDWLRQ��/DQG�XVH�SODQ��3ODQ�PHWKRGV��
3ROLF\�RXWFRPHV��5HVLGHQWLDO�LQWHQVLILFDWLRQ��5DWLRQDO�FRPSUHKHQVLYH�PRGHO�
�
�
1. Introduction  
7KH�XUEDQ�JURZWK�VWUDWHJ\�RI�$XFNODQG�LV�DOLJQHG�ZLWK�PDQ\�LQWHUQDWLRQDO�SODQQLQJ�VWUDWHJLHV��
VXFK�DV�µ0HWUR�9DQFRXYHU�������6KDSLQJ�RXU�)XWXUH¶��µ0HOERXUQH�����¶��DQG�µ&LW\�RI�&LWLHV��$�
3ODQ�IRU�6\GQH\
V�)XWXUH¶��7KH�FHQWUDO�JRDO�LQ�HDFK�RI�WKHVH�SROLFLHV�LV�WKH�FRQWDLQPHQW�RI�ORZ�
GHQVLW\��SHULSKHUDO�JURZWK��$OWKRXJK�WKH�FRPSDFW�FLW\�PRGHO�PD\�KDYH�D�ZLGH�UDQJH�RI�PHULWV�
��1HXPDQ�� ������ %UHKHQ\�� ������� WKH� H[WHQW� WR�ZKLFK� WKHVH� DUH� DFWXDOL]HG� ODUJHO\� UHO\� RQ�
KRZ� LQWHQVLILFDWLRQ�DFWXDOO\� LV�GHOLYHUHG��&RPPRQ�WR� WKH�EURDG�UDQJH�RI� OLWHUDWXUH�RQ�XUEDQ�
JURZWK�PDQDJHPHQW�� WKH� µJDS¶�EHWZHHQ�VWUDWHJLF�SODQQLQJ�DQG�ZKDW� KDV�EHHQ� DFKLHYHG� LV�
HYLGHQW� LQ� WKH� DUJXPHQW� IRU� WKH� µFRPSDFW¶� XUEDQ� IRUP� �:RRGFRFN� HW� DO��� ������� 7KH�
WUDQVIRUPDWLRQ�RI�WKH�UKHWRULF�RI�WKH�UHVLGHQWLDO�LQWHQVLILFDWLRQ�PRGHO�LQWR�UHDOLW\�LV�RI�SURIRXQG�
LQIOXHQFH� \HW� KDV� HQMR\HG� OLPLWHG� HPSLULFDO� DQDO\VLV�� ,Q� $XFNODQG¶V� UHFHQW� PHWURSROLWDQ�
VWUDWHJLHV��WKH�PRUH�SURPLQHQW�RI�WKH�FKDOOHQJHV�KDYH�EHHQ�FRQFHUQV�RQ�WKH�SODQ�REMHFWLYHV�
IRU� GHOLYHULQJ� LQWHQVLILHG� EXLOW� HQYLURQPHQW� DQG� WKH� HIILFDF\� RI� SODQQLQJ� WRROV� IRU� DWWDLQLQJ�
WKHVH�DVVRFLDWHG�SODQ�REMHFWLYHV��
$V�1HZ�=HDODQG¶V�ODUJHVW�FLW\�DQG�IDVWHVW�JURZLQJ�UHJLRQ��$XFNODQG�LV�KRPH�WR�DERXW�D�WKLUG�
RI� WKH� SRSXODWLRQ� RI� WKH� FRXQWU\� �DURXQG� ���� PLOOLRQ� SHRSOH� LQ� ������� ,W� LV� WKH� SULQFLSDO�
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FRPPHUFLDO� FHQWUH� RI� WKH� FRXQWU\� DQG� KDV� D� GLYHUVH� HFRQRPLF� EDVH�� +LVWRULFDOO\��
GHYHORSPHQW� LQ� $XFNODQG� XUEDQ� KRXVLQJ� PDUNHW� KDV� EHHQ� GRPLQDWHG� E\� ORZ� GHQVLW\�
VXEXUEDQ�KRXVLQJ�EXLOW�RQ�FRPSDUDWLYHO\�ODUJH�SORWV��'L[RQ�DQG�'XSXLV��������+DDUKRII�HW�DO���
������%HDWWLH��������� ,Q�$XFNODQG�� WKH�FRPSDFW�FLW\�PRGHO� LV�VHHQ�E\�SODQQHUV�DV�D�NH\� WR�
FRQWDLQLQJ� XUEDQ� JURZWK� ODUJHO\� ZLWKLQ� DQ� XUEDQ� ERXQGDU\�� WKURXJK� D� FRPELQDWLRQ� RI� LQILOO�
ZLWKLQ� FLW\� ERXQGDULHV�� OLPLWHG� SHULSKHUDO� GHYHORSPHQW�� DQG� KLJKHU� GHQVLW\� VXEGLYLVLRQV��
+RZHYHU�� VLQFH� WKH� DGRSWLRQ� RI� XUEDQ� JURZWK� VWUDWHJLHV� IURP� ����V�� WKH� QHZ� GZHOOLQJ�
GHYHORSPHQW�LQ�$XFNODQG�VWLOO�IRFXVHG�RQ�VWDQGDORQH�GZHOOLQJV��SUHGRPLQDQWO\�LQ�JUHHQ�ILHOG�
VSDFH��%HUNH�HW�DO���������%HDWWLH���������

,Q� ������ XQGHU� WKH� SUHVVLQJ� GLVSXWDWLRQ� RQ� WKH� $XFNODQG¶V� JRYHUQDQFH�� WKH� JRYHUQPHQW�
DVVHPEOHG� D� 5R\DO� &RPPLVVLRQ� WR� H[SORUH� WKH� SRWHQWLDO� WR� DVVXUH� ORQJ�WHUP� VXVWDLQDEOH�
GHYHORSPHQW� IRU� $XFNODQG� �6DOPRQ�� %D]OH\� DQG� 6KDQG�� ������� 7KH� 5R\DO� &RPPLVVLRQ�
FRQFOXGHG� LQ� LWV� ����� UHSRUW� WKDW� WKH�$XFNODQG¶V� SODQQLQJ� SURFHVV� ZHUH� FRPSOH[�� ODFN� RI�
LQWHJULW\� DQG� FRPPXQLW\� HQJDJHPHQW�� DQG� WKH� UHJLRQDO� UHODWLRQVKLS� ZDV� IUDJPHQWHG� DQG�
ZHDN� �5R\DO� &RPPLVVLRQ�� ������� 7KH� 5R\DO� &RPPLVVLRQ¶V� UHFRPPHQGDWLRQV� LQFOXGHG�
UHSODFHPHQW�RI�WKH�SUHYLRXV�UHJLRQDO�FRXQFLO�DQG�VHYHQ�ORFDO�DXWKRULWLHV�ZLWK�D�VLQJOH�XQLWDU\�
$XFNODQG�&RXQFLO��DQG�HVWDEOLVKLQJ�RQH�LQWHJUDWHG�SODQQLQJ�IUDPHZRUN�ZLWK�RQH�QHZ�VSDWLDO�
SODQ��WKH�$XFNODQG�3ODQ��WKH�$3��DQG�RQH�VWDWXWRU\�GHYHORSPHQW�FRQWURO�SODQ��WKH�$XFNODQG�
8QLWDU\�3ODQ��WKH�$83���WR�SURYLGH�WKH�VWUDWHJLF�GLUHFWLRQ�FUHDWLQJ�WKH�EDVLV�IRU�LQWHJUDWHG�DQG�
DOLJQHG�GHFLVLRQ�PDNLQJ�DQG�SODQQLQJ�IXQFWLRQV��%HDWWLH���������$IWHU�WZR�ZHHNV��WKH�QDWLRQDO�
JRYHUQPHQW�DFFHSWHG�WKH�5R\DO�&RPPLVVLRQ¶V�UHFRPPHQGDWLRQV�WR�FUHDWH�D�XQLWDU\�FRXQFLO�
E\�SXEOLVKLQJ� µ0DNLQJ�$XFNODQG�*UHDWHU¶�� DLPV� WR�PDNH�$XFNODQG�D� µVXSHU� FLW\¶� XQGHU�RQH�
VLQJOH� ORFDO� DXWKRULW\�� DQG� LQWURGXFHG� WKH� µVSDWLDO� SODQ¶� DV� D� QHZ� SODQQLQJ� DSSURDFK� LQ�
$XFNODQG��7KH�HVWDEOLVKPHQW�RI�WKH�QHZ�µVSDWLDO�SODQ¶���$XFNODQG�3ODQ�VHW�XS�WKH�VWUDWHJLHV�WR�
GHOLYHU�LQWHQVLILFDWLRQ�LQWR�GLYHUVLILHG�DUHQDV��LQFOXGLQJ�HFRQRPLF��HQYLURQPHQW��WUDQVSRUW�DQG�
VXVWDLQDEOH� GHYHORSPHQWV� �$XFNODQG� &RXQFLO�� ������� 7XUQLQJ� WKHVH� YLVLRQV� LQWR� UHDOLW\� LV�
RSHUDWLVHG�WKURXJK�WKH�QHZ�VWDWXWRU\�ODQG�XVH�SODQ��WKH�$XFNODQG�8QLWDU\�3ODQ��
7DNLQJ�$XFNODQG�DV�DQ�H[DPSOH��WKLV�DUWLFOH�DLPV�WR�LQYHVWLJDWH�WKH�HIILFDF\�SODQ�PDNLQJ�DQG�
LPSOHPHQWDWLRQ�GLUHFWHG�WRZDUGV�KLJKHU�GHQVLW\�GHYHORSPHQW�LQ�WUDGLWLRQDOO\�VSUDZO�FLWLHV��,Q�
GUDZLQJ�RQ�WKH�SODQ�PDNLQJ�SURFHVV�DQG�FRQWHQW�RI�WKH�SODQV��WKLV�DUWLFOH�FULWLFDOO\�GLVFXVVHV�
WKH� SODQV¶� FDSDELOLW\�� LVVXHV� DQG� FKDOOHQJHV� WR� GHOLYHU� UHVLGHQWLDO� LQWHQVLILFDWLRQ�� 7KH� QH[W�
VHFWLRQ� EULHIO\� RXWOLQHV� WKH� UHOHYDQW� OLWHUDWXUH� RI� SODQ� PDNLQJ� WRZDUGV� LQWHQVLILFDWLRQ� DQG�
GHOLYHU\�RI�LQWHQVLILFDWLRQ�VWUDWHJLHV��7KH�WKLUG�VHFWLRQ�GHVFULEHV�WKH�GHYHORSPHQW�SURFHVV�RI�
WKH�$XFNODQG�3ODQ�DQG�$XFNODQG�8QLWDU\�3ODQ��LW�DOVR�FULWLFDOO\�H[DPLQHV�WKH�HIILFDF\�RI�SODQ�
PDNLQJ�DQG�FRQWHQW�RI�WKH�SODQV�� LGHQWLI\LQJ�WKH� LVVXHV�DQG�EDUULHUV�RI�SODQV�WR�DFKLHYH�WKH�
LQWHQGHG� LQWHQVLILFDWLRQ� RXWFRPHV�� 7KH� GLVFXVVLRQV� DQG� FRQFOXVLRQV� RQ� WKH� LVVXHV� DQG�
FKDOOHQJHV�RI�WKH�SODQ�PDNLQJ�DQG�FRQWHQW�WR�GHOLYHU�LQWHQVLILFDWLRQ�RXWFRPHV�LQ�$XFNODQG�DUH�
SUHVHQWHG�DW�WKH�HQG�RI�WKH�DUWLFOH���
2. Plan making and implementation towards intensification 
0RYHPHQW� WRZDUGV� WKH� DFKLHYHPHQW� RI� LQWHQVLILFDWLRQ� DV� D� PHDQV� RI� LPSURYLQJ� XUEDQ�
VXVWDLQDELOLW\�DQG�HQKDQFHG�OLYHDELOLW\�LV�³D�FRPSOH[�SURFHVV�WKDW�UHTXLUHV�DFWLRQ�E\�ERWK�WKH�
SXEOLF� DQG� SULYDWH� VHFWRUV´� �%RRQ�� ������� 0DQ\� IDFWRUV� DSSO\� LQ� WKH� GHOLYHU\� RI� KRXVLQJ�
LQWHQVLILFDWLRQ�SROLFLHV��7KH�H[DFW�ORFDWLRQ��IRUP��SDFH��DQG�SDWWHUQ�RI�LPSOHPHQWDWLRQ�UHO\�RQ�
D�FRPELQDWLRQ�RI�VSHFLILF�HOHPHQWV��7KHVH�HOHPHQWV�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��SODQQLQJ�
SROLF\��PDUNHW� UHVSRQVH�� WHFKQRORJLFDO� WRROV��DQG�FRPPXQLW\�HQJDJHPHQW� �/LX�HW�DO���������
$GDPV� DQG� 7LHVGHOO�� ������ +DDUKRII� HW� DO��� ������� 0DQDJLQJ� WKH� SURFHVV� RI� KRXVLQJ�
LQWHQVLILFDWLRQ� LQYROYHV� EDODQFLQJ� WKH� PXOWLSOH� DQG� RIWHQ� FRQIOLFWLQJ� LQWHUHVWV� RI� WKH�
HVWDEOLVKHG� DQG� SURVSHFWLYH� VWDNHKROGHUV��ZKLOH� VLPXOWDQHRXVO\� HQJDJLQJ� LQ� WKH� SXUVXLW� RI�
EURDGHU� SROLF\� REMHFWLYHV� ZKHQ� IDFLQJ� FRQWHPSRUDU\� FKDQJHV� �5XPLQJ�� ������� 3ODQQLQJ�
SROLFLHV�DQG�UHJXODWLRQV�DUH�HVVHQWLDO�GHWHUPLQDQWV�RI�WKH�HIIHFWLYHQHVV�DQG�LPSOHPHQWDWLRQ�
RI�LQWHQVLILFDWLRQ��+RZHYHU��UHVHDUFKHUV�KDYH�SRLQWHG�RXW�WKDW�WKHUH�LV�D�ODFN�RI�D�GHOLQHDWRU�
RI�WKH�H[WHQW�WR�ZKLFK�SODQV�DUH�EHLQJ�LPSOHPHQWHG�DIWHU�WKH\�DUH�DGRSWHG���/LX�HW�DO���������
%URG\�DQG�+LJKILHOG����������
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7KHUHIRUH�� UHVHDUFKHUV� KDYH� UDLVHG� WKH� LVVXHV� RI� VHDUFKLQJ� IRU� WKH� PHDQV� WR� HYDOXDWH�
SODQQLQJ�RXWFRPHV��%URG\�DQG�+LJKILHOG��������%HUNH�HW�DO���������6HDUOH�DQG�)LOLRQ��������
%HDWWLH���������DQG�WKH�HYDOXDWLRQ�RI�SODQ� LPSOHPHQWDWLRQ��7LDQ�DQG�6KHQ��������)LOLRQ�DQG�
0FVSXUUHQ���������1HZ�HYDOXDWLRQ�PRGHOV�DQG�PHWKRGV�KDYH�EHHQ�DSSOLHG�WR�H[DPLQH� WKH�
HIIHFWV�DQG�UHVXOWV��DQG�DOVR�WKH�FDSDFLW\�DQG�HIIHFWLYHQHVV�RI�SODQQLQJ�DFWLYLWLHV��%URG\�DQG�
+LJKILHOG�� ������ &KDSLQ�� 'H\OH� DQG� %DNHU�� ������ $OH[DQGHU�� ������ /DXULDQ� HW� DO��� �������
.KDNHH���������$OH[DQGHU���������2OLYHLUD�DQG�3LQKR��������������DUWLFXODWH�WKH�HYROXWLRQ�RI�
HYDOXDWLRQ�PHWKRGV�IURP�WKUHH�GLIIHUHQW�SHUVSHFWLYHV���L��D�SURJUDP�SROLF\�SHUVSHFWLYH���LL��D�
ZHOIDUH� HFRQRPLFV� SHUVSHFWLYH�� DQG� �LLL�� D� SODQQLQJ� WKHRU\� SHUVSHFWLYH�� 7KHVH� HYDOXDWLRQ�
DSSURDFKHV�SURYLGHG�WKH�IRXQGDWLRQ�IRU�WKH�VXEVHTXHQW�LPSURYHPHQW�LQ�WKH�TXDOLW\�RI�SODQV�
DQG�SODQQLQJ�V\VWHPV���
7KH�H[LVWLQJ�UHVHDUFKHV�RQ�SODQ�LPSOHPHQWDWLRQ�HYDOXDWLRQ�LQ�1HZ�=HDODQG�PDLQO\�HPSOR\HG�
D� FRQIRUPDQFH�EDVHG� DSSURDFK�� ZKLFK� LV� FRQFHUQHG� ZLWK� WKH� DOLJQPHQW� EHWZHHQ� WKH�
RXWFRPHV�DQG�WKH�JRDOV�RI�SODQV��/DXULDQ�HW�DO�������D��������%HDWWLH�DQG�+DDUKRII���������
6RPH�DFDGHPLFV�KDYH�EHJXQ� WR�DVN�KRZ�PXFK� LQIOXHQFH�D�SODQ�FDQ�KDYH�RYHU� WKH�XUEDQ�
SODQQLQJ�SURFHVV�LQ�1HZ�=HDODQG��%HUNH�HW�DO���������/DXULDQ�HW�DO�������D���7KH�ILQGLQJV�RI�
/DXULDQ�HW�DO�������D��GHPRQVWUDWH�WKH� LPSOHPHQWDWLRQ�RI�SODQV�YDULHV�JUHDWO\��/DXULDQ�HW�DO��
�����E�� UDLVHG� WKH� TXHVWLRQ� RI� ZKHWKHU� WKH� SODQ� TXDOLW\� FDQ� LQIOXHQFH� LWV� LPSOHPHQWDWLRQ��
7KH\� IRXQG� WKDW� SODQ� LPSOHPHQWDWLRQ� LV� ODUJHO\� GULYHQ� E\� WKH� TXDOLW\� RI� WKH� SODQ� DQG� WKH�
UHVRXUFHV�RI�WKH�SODQQLQJ�DJHQFLHV��7KH�DFDGHPLFV�LQFUHDVLQJO\�UHFRJQLVHG�WKH�TXDOLW\�DQG�
VWUHQJWK� RI� WKH� DGRSWHG� SODQV� DUH� QRW� QHFHVVDULO\� FRUUHODWHG� ZLWK� LPSOHPHQWDWLRQ� RI� WKHLU�
FRQWHQWV�DQG�UXOHV��%URG\�DQG�+LJKILHOG����������
,Q�RUGHU� WR�UHIOHFW�H[LVWLQJ�SUREOHPV�DQG�FRQWUDGLFWLRQV��VRPH�ZRUNV�KDYH�DWWHPSWHG�WR�OLQN�
LQWHQVLILFDWLRQ�WKHRU\�WR�WKH�ORFDO�SODQQLQJ�LQQRYDWLRQV��%X[WRQ�DQG�6FKHXUHU��������+DDUKRII�
HW� DO��� ������ -DQVVHQ�-DQVHQ�� ������� WKH� SODQQLQJ� LPSOLFDWLRQV� �:LOOLDPV�� ������5DQGROSK��
�������DV�ZHOO�DV�WKH�FDSDFLWLHV�DQG�DFKLHYHG�GHJUHH�RI�LQWHQVLILFDWLRQ�JURZWK��:RRGFRFN�HW�
DO��� ������� +RZHYHU�� JRYHUQPHQW� DQG� XUEDQ� SODQQHUV� VWLOO� KDYH� GLIILFXOW\� OLQNLQJ� WKH�
LPSOHPHQWDWLRQ� NQRZOHGJH� WR� DFWXDO� LQWHQVLILFDWLRQ� SURMHFWV� �%HUNH� HW� DO��� ������ %HDWWLH��
�������7KHUH�VHHPV�WR�EH�D�JDS�EHWZHHQ�SROLF\�LQWHQWLRQ�DQG�LPSOHPHQWDWLRQ�SUDFWLFH��$OVR��
WKH�PDLQVWUHDP�RI� UHVHDUFK�RQ�SODQ� LPSOHPHQWDWLRQ�KDV�EHHQ� IRFXVHG�RQ�PHDVXUHPHQW�RI�
ODQG� XVH� GHYHORSPHQW� SDWWHUQV�� DQG� SHUIRUPDQFH� DVVHVVPHQW� RI� FRPSUHKHQVLYH� SODQV�
�%URG\� DQG� +LJKILHOG�� ������� ZKLOH� D� IHZ� RI� WKHP� KDYH� SURYLGHG� SROLF\� LPSURYHPHQW� IRU�
SODQQLQJ�SHUIRUPDQFH�DW� WKH� ORFDO� OHYHO� �:DOGQHU��������� ,Q� WKH�$XFNODQG�FRQWH[W�� ³WKH� OLQN�
EHWZHHQ� SODQV� DQG� RXWFRPHV� LV� DW� WKH� KHDUW� RI� WKH� XUEDQ� SODQQLQJ� SURFHVV�� WKDW� LV�� LW� LV�
DVVXPHG�WKDW�WKH�SODQ�ZLOO�GHOLYHU�D�PHDQV�RI�DFWLRQ�WR�DFKLHYH�LWV�LQWHQGHG�RXWFRPHV�RQ�WKH�
JURXQG´��+DDUKRII�HW�DO�����������
3. Issues and challenges of plan making to deliver intensification in Auckland 
3.1 The ambition and reality of the Auckland Plan   
:LWK� WKH�DVSLUDWLRQV� WR�PDNH�$XFNODQG� WKH�PRVW� OLYHDEOH�FLW\� WKURXJK� µTXDOLW\�FRPSDFW¶�� WKH�
ILUVW�HYHU�VSDWLDO�SODQ�LQ�WKH�UHJLRQ�±�WKH�$XFNODQG�3ODQ�ZDV�GHYHORSHG�WR�SURYLGH�D����\HDU�
YLVLRQ� WR� EHWWHU� ³DOLJQ� LWV� LQWHUQDO� RSHUDWLRQV�� DFWLRQV� DQG� LQYHVWPHQWV´� �$XFNODQG� &RXQFLO��
�������$XFNODQG�&RXQFLO�GUDIWHG�LWV�ILUVW�HYHU�VSDWLDO�SODQ�LQ�WKH�6HSWHPEHU�RI�������ZLWK�WKH�
SXEOLF� VXEPLVVLRQV�DQG�FRQVXOWDWLRQ� IURP����6HSWHPEHU� WR����2FWREHU�RI� ����� �$XFNODQG�
&RXQFLO�� ������� 7KH� YLVLRQ� RI� WKH� $XFNODQG� 3ODQ� DLPV� WR� DFKLHYH� WKH� µPRVW� OLYHDEOH� FLW\¶�
WKURXJK�µTXDOLW\�FRPSDFW¶��WR�DFKLHYH�LWV�HQYLVDJHG�UHJLRQDO�GHYHORSPHQW�WKURXJK�DOLJQLQJ�LWV�
LQYHVWPHQWV�DQG�RSHUDWLRQV��$XFNODQG�&RXQFLO��������� ,Q� WKH�0DUFK�RI������� WKH�$XFNODQG�
3ODQ�ZDV�RIILFLDOO\�DGRSWHG���
7KH�$XFNODQG�3ODQ��������LV�D�QRQ�VWDWXWRU\�XUEDQ�JURZWK�VWUDWHJ\�ZKLFK�DLPV�WR�LPSOHPHQW�
D�FRPSDFW�FLW\�PRGHO�IRU�$XFNODQG�VR�WKDW�LW�FDQ�EHFRPH�µWKH�PRVW�OLYHDEOH�FLW\�LQ�WKH�ZRUOG¶�
�$XFNODQG� &RXQFLO�� ������� 7KH� SODQ� GHOLQHDWHV� D� VHULHV� RI� WRROV� WR� SURPRWH� XUEDQ�
LQWHQVLILFDWLRQ�ZLWKLQ�WKH�SURSRVHG�5XUDO�8UEDQ�%RXQGDU\��58%��VR�DV�WR�GLVFRXUDJH�XUEDQ�
H[SDQVLRQ� DW� WKH� XUEDQ� IULQJH� �$XFNODQG�&RXQFLO�� ������� %DVHG� RQ� SRSXODWLRQ� SURMHFWLRQV��
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$XFNODQG� QHHGV� WR� DFFRPPRGDWH� DQ� DGGLWLRQDO� RQH� PLOOLRQ� LQKDELWDQWV� E\� ������ DQG� WKH�
$XFNODQG�3ODQ�SURSRVHV�WKDW����WR����SHU�FHQW�RI�WKH�QHZ�GZHOOLQJV�ZLOO�EH�ORFDWHG�ZLWKLQ�WKH�
H[LVWLQJ�XUEDQ�DUHDV�DQG���� WR����SHU�FHQW� LQ�QHZ�JUHHQ� ILHOG�DQG�H[LVWLQJ�UXUDO�DUHDV�DQG�
FRDVWDO�VHWWOHPHQWV��$XFNODQG�&RXQFLO��������'XJXLG�DQG�&KDQ����������

7XUQLQJ� WKLV� YLVLRQ� LQWR� UHDOLW\� UHTXLUHV� WKH� XVH� RI� D� EURDG� UDQJH� RI� JURZWK�PDQDJHPHQW�
VWUDWHJLHV�DQG�SODQQLQJ�SROLFLHV��7KH�GHOLYHU\�PHFKDQLVPV�RI�WKH�$XFNODQG�3ODQ�LQFOXGH� WKH�
8QLWDU\�3ODQ� DV�RQH� RI�PDLQ� WRROV� WR�GHILQH� ODQG�XVH�DFWLYLWLHV�DQG�]RQLQJ� WR�DFKLHYH�KLJK�
TXDOLW\� VSDWLDO� GHYHORSPHQW�� ³WKH� /RQJ� 7HUP� 3ODQ� �/73�� �ZKLFK� VHWV� RXW� WKH� DFWLYLWLHV��
VHUYLFHV� DQG� LQYHVWPHQWV� SODQQHG� IRU� WKH� QH[W� ��� \HDUV�� WR� GHOLYHU� WKH� RXWFRPHV� RI� WKH�
$XFNODQG�3ODQ´��DQG�WR�SURYLGH�WKH�EXGJHW�IRU�WKH�LPSOHPHQWDWLRQ�RI�WKH�SURMHFWV�DQG�DFWLRQV��
/RFDO�ERDUG�SODQV�DQG�DJUHHPHQWV�ZRXOG�HPSKDVL]H�WKH�SULRULWLHV�DQG�SURMHFWV�LGHQWLILHG�E\�
HDFK� ORFDO� ERDUG� DQG� FRPPXQLW\�� $� UDQJH� RI� FRUH� VWUDWHJLHV� DQG� SODFH�EDVHG� SODQV� DUH�
LPSRUWDQW� WRROV� IRU� LPSOHPHQWLQJ� WKH� $XFNODQG� 3ODQ�� DOVR� LQ� DFKLHYLQJ� GHVLJQ�� VRFLDO� DQG�
HQYLURQPHQWDO�RXWFRPHV��)LJXUH�����$XFNODQG�&RXQFLO���������7KH�$XFNODQG�8QLWDU\�3ODQ�LV�
WKH�PDMRU� WRRO� WR� LPSOHPHQW� WKH� GLUHFWLRQV� RI� WKH� $XFNODQG� 3ODQ�� ,W� GHYHORSHG� REMHFWLYHV��
SROLFLHV� DQG�PHWKRGV� �LQFOXGLQJ� UXOHV��ZKLFK� VHW� GLIIHUHQW� JRDOV� DQG� SURYLVLRQV� WR� DFKLHYH�
TXDOLW\�XUEDQ�JURZWK�LQ�$XFNODQG��$XFNODQG�&RXQFLO����������

�
Figure 1: Implementation framework of The Auckland Plan 

Source: The Auckland Plan (2012), Auckland Council 

+RZHYHU��FORVH�DQDO\VLV�RI�WKH�$XFNODQG�3ODQ¶V�PHDVXUHV�VXJJHVWV�D�UDWKHU�GLIIHUHQW�UHDOLW\��
)LUVWO\��GXH�WR�WKH�ODFN�RI�FLYLF�SDUWLFLSDWLRQ�DQG�OLPLWHG� WLPHIUDPH�IRU�SODQ�PDNLQJ��WKH�SODQ�
FRQWHQW�DQG�TXDOLW\�LV�LQVXIILFLHQW�WR�GHOLYHU�KLJK�TXDOLW\� LQWHQVLILFDWLRQ�VWUDWHJLHV��'HYHORSHG�
LQ�6HSWHPEHU�������WKH�ILUVW�$XFNODQG�3ODQ�ZDV�WKHQ�RIILFLDOO\�DGRSWHG�LQ�WKH�0DUFK�RI�������
OHVV�WKDQ����PRQWKV�DIWHU�$XFNODQG�&RXQFLO�ZDV�HVWDEOLVKHG��$XFNODQG�&RXQFLO���������7KH�
OLPLWHG� WLPHIUDPH� IRU� SODQ� PDNLQJ� UDLVHG� FRQFHUQV� RQ� KRZ� WKH� SODQ� FDQ� EH� GHOLYHUHG� LQ�
PHDQLQJIXO�ZD\�LQ�VXFK�D�OLPLWHG�WLPHIUDPH��DV�WKH�SODQ�LV�GHDOLQJ�ZLWK�D�UDQJH�RI�FRPSOH[�
WUDQVLWLRQDO� LVVXHV� �%HDWWLH�� ������� 7KH� LQWHUQDWLRQDO� H[SHULHQFH� IURP� 9DQFRXYHU� DQG�
6WRFNKROP�UHYHDOHG�WKH�QHFHVVLW\�RI�WKH�SURFHVV�IRU�FLYLF�SDUWLFLSDWLRQ�DQG�ORQJ�WLPHIUDPH�WR�
HQVXUH� WKH� TXDOLW\� RI� SROLFLHV�� $V� GHVFULEHG� E\� ,PUDQ� DQG� 3HDUFH� �������� D� FRPSDUDWLYHO\�
VPDOO�SURSRUWLRQ�RI�FRPPXQLWLHV�HQJDJHG�LQ�WKH�GHYHORSPHQW�RI�WKH�$XFNODQG�3ODQ��

6HFRQGO\�� WKH�XQGHOLYHUDEOH�YLVLRQV� LQ� WKH�$XFNODQG�3ODQ�DQG� WKH� OLPLWHG�PHFKDQLVPV�DQG�
WRROV� IRU� SODQ� LPSOHPHQWDWLRQ� PDNH� WKH� HIIHFWLYHQHVV� DQG� GHOLYHUDELOLW\� RI� WKH� SODQQLQJ�
FRQWHQW�TXHVWLRQDEOH��5RZH���������$�QXPEHU�RI�DFDGHPLFV�UDLVHG�WKH�FRQFHUQV�RQ�ZKHWKHU�
WKH� SODQQLQJ� FRQWHQW� RI� WKH� $XFNODQG� 3ODQ� LV� DFKLHYDEOH�� )RU� H[DPSOH�� *XQGHU� �������
TXHVWLRQV�WKDW�SDUW�RI�WKH�YLVLRQV�LQ�WKH�$XFNODQG�3ODQ�FRQVLVW�µD�UDQJH�RI�LPSRVVLEOH�IDQWDV\�
RXWFRPHV´��+H�SRLQWV�RXW�WKH�SURSRVLWLRQ�RI���SHUFHQW�DQQXDO�*'3�JURZWK�UDWH�RYHU����\HDU�
SHULRG� LV� DQ� H[DPSOH� RI� WKH� IDQWDV\�� 7KH� HIIHFWLYHQHVV� RI� WKH� $XFNODQG� 3ODQ� LV� DOVR�
TXHVWLRQHG�E\�,PUDQ�DQG�3HDUFH���������WKH\�FODLP�WKDW�WKH�IODZV�RI�$XFNODQG�3ODQ�LQFOXGH�
LWV� ³SODQ�RZQHUVKLS�� ODFN�RI� FLYLF�SDUWLFLSDWLRQ��DQG� WKH� LPEDODQFH�RI� WUDQVSRUW� VWUDWHJ\�DQG�
LQVWLWXWLRQDO�LQHUWLD´��SS������ 
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7KLUGO\�� WKH� SODQ� FRQWHQW� DQG� LPSOHPHQWDWLRQ� WRROV� DQG� SURFHVVHV� WR� GHOLYHU� WKH� VSDWLDO�
SODQQLQJ�� LQ�SDUW��DUH�GHILFLHQW��'XH� WR�WKH�ODFN�RI�JRYHUQPHQW�FRPPLWPHQW�DQG�LQDGHTXDWH�
IXQGLQJ�VWUDWHJ\��WKH�LPSOLFDWLRQV�RI�WKH�$XFNODQG�3ODQ�DQG� LWV�FDSDFLW\�WR�DFKLHYH�LQWHQGHG�
RXWFRPHV� DUH� FRQWHQWLRXV� �%HDWWLH�� ������� 7KLV� UDLVHV� WKH� TXHVWLRQ� RI� KRZ� DQ� XQWHVWHG�
SODQQLQJ�DSSURDFK�ZRUN� LQ�SUDFWLFH� LI� WKHUH�DUH�TXDOLW\� DQG� LPSOHPHQWDWLRQ� LVVXHV�ZLWK� WKH�
H[LVWLQJ�VWDWXWRU\�EDVHG�SODQV�LQ�WKH�UHJLRQ��5RZH���������)XUWKHUPRUH��WKH�LVVXHV�RI�XUEDQ�
DPHQLWLHV��SDUNLQJ�]RQH��DQG�GHVLJQ�TXDOLW\�LQ�WKH�GHYHORSPHQWV�DUH�TXHVWLRQHG�LQ�WHUPV�RI�
ZKHWKHU�WKH�HQYLVDJHG�KLJK�TXDOLW\�RXWFRPHV�DUH�DWWDLQDEOH��+DDUKRII�HW�DO�����������

/DVWO\��WKH�IODZV�RI�SODQ�LPSOHPHQWDWLRQ�SDUWO\�OLH�LQ�WKH�TXDOLW\�RI�XUEDQ�SODQQLQJ�SUDFWLFH�DQG�
WKH�TXDOLW\�RI�WKH�SODQV�WKHPVHOYHV��7KHUH�ZDV�QR�JXLGLQJ�IRU�WKH�$XFNODQG�3ODQ�SURYLGHG�LQ�
WKH�5HVRXUFH�0DQDJHPHQW�$FW�������50$���ZKLFK�LV�WKH�QDWLRQDO�OHJLVODWLRQ�ZKLFK�RXWOLQHV�
WKH� SURFHVVHV� RI� ³UHVRXUFH� FRQVHQW�� FRXQFLO� SODQV� DQG� GHVLJQDWLRQV�� SURSRVDOV� RI� QDWLRQDO�
VLJQLILFDQFH´��0LQLVWU\�IRU�WKH�(QYLURQPHQW���������7KH�GHOLYHU\�RI�DQ�HIIHFWLYH�LQIUDVWUXFWXUH�
QHWZRUN�ZLOO�EH�GLIILFXOW�LI�WKHUH�LV�QR�D�FOHDU��FRKHUHQW�VWUDWHJLF�GLUHFWLRQ��0RUHRYHU��WKH�QHZ�
ORFDO�JRYHUQDQFH�VWLOO�KDV�WR�IXQG�WKURXJK�FHQWUDO�JRYHUQPHQW�FRQWULEXWLRQV��LQ�SDUWLFXODU��IRU�
WKH�UHJLRQDO� LQIUDVWUXFWXUH�SURJUDPPHV��ZKLFK�ZRXOG�SRWHQWLDOO\�PDNH� WKH�SODQV� LQHOXFWDEOH�
WR�SROLWLFDO�LQWHUYHQWLRQ��,PUDQ�DQG�3HDUFH����������
,Q� VXP�� WKH� FRQWHQW� DQG� LPSOHPHQWDWLRQ� RI� WKH� $XFNODQG� 3ODQ� UHPDLQ� FRQWHQWLRXV� IRU� WKH�
HIIHFWLYHQHVV� RI� LWV� SODQ� FRQWHQW�� ODFN� RI� FLWL]HQ� SDUWLFLSDWLRQ�� WKH� FKDOOHQJHV� RI� SROLF\�
DFKLHYHPHQW�LQ�SUDFWLFHV��DQG�WKH�SRWHQWLDO�SROLWLFDO�LQWHUYHQWLRQ�GXH�WR�WKH�KHDYLO\�UHOLDQW�RQ�
FHQWUDO�JRYHUQPHQW�IXQGLQJ��7KH�IODZV�RI�SODQ�LPSOHPHQWDWLRQ�SDUWO\�OLH�LQ�WKH�TXDOLW\�RI�XUEDQ�
SODQQLQJ�SUDFWLFH�DQG�WKH�TXDOLW\�RI�WKH�SODQV�WKHPVHOYHV���

3.2 The challenges of the Auckland Unitary Plan to deliver intensification  
7KH�$83�KDV� H[SHULHQFHG�D�QXPEHU�RI� YDULDWLRQV� LQ� WKH�ZKROH�SODQ�PDNLQJ�SURFHVV�� 7KH�
GUDIW�8QLWDU\�3ODQ�ZDV�UHOHDVHG� LQ�0DUFK������ WR� UHFHLYH����ZHHN� LQIRUPDO� IHHGEDFN� IURP�
0DUFK� WR�0D\� ������ 7KLV� ZDV� KHOG� LQ� VHHNLQJ� WR� HQFRXUDJLQJ� FRPPXQLW\� HQJDJHPHQW� WR�
DVVLVW� LQ�LPSURYLQJ� WKH�3URSRVHG�$XFNODQG�8QLWDU\�3ODQ��WKH�3$83���ZKLFK�ZDV�QRWLILHG�RQ�
��� 6HSWHPEHU� ����²���PRQWK� WLPH� IRU� GHYHORSLQJ� WKH� 3ODQ� IRU� QRWLILFDWLRQ�� 7KH� 3ODQ�
FRPELQHV�SURYLVLRQV�DVVRFLDWHG�ZLWK�PDQDJHPHQW�RI�FRDVWDO��DLU��ODQG�DQG�ZDWHU�UHVRXUFHV��
LQWHQGLQJ�WR�GHOLYHU�D�TXDOLW\�FRPSDFW�FLW\�LQ�WKH�UHJLRQ��/LX�HW�DO�����������

7KH� $XFNODQG� &RXQFLO� WKHQ� SURSRVHG� WR� WKH� QDWLRQDO� JRYHUQPHQW� WKDW� LW� UHFRPPHQG� DQ�
,QGHSHQGHQW�+HDULQJ�3DQHO��WKH�,+3��WR�KHDU�DQG�FRQVLGHU�VXEPLVVLRQV�RQ�WKH�QRWLILHG�3ODQ�
DQG� PDNH� UHFRPPHQGDWLRQV� RQ� WKH� ILQDO� SODQ�� 7KH� FHQWUDO� JRYHUQPHQW� DJUHHG� ZLWK� WKLV�
SURSRVHG� FKDQJH� RI� SURFHVV�� DQG� WKLV� QRWDEO\� VKRUWHQHG� WKH� WLPHIUDPH� WR� SXW� WKH�8QLWDU\�
3ODQ� LQ�SODFH��%HWZHHQ�6HSWHPEHU������ WR�)HEUXDU\� ������ RYHU��������VXEPLVVLRQV� IURP�
WKH�SXEOLF��JRYHUQPHQW��GHYHORSHUV��SODQQLQJ�SURIHVVLRQDOV�DQG�FRPPXQLW\�JURXSV�DUH�PDGH��
7KH� QRWLILFDWLRQ� RI� 6XPPDU\� RI�'HFLVLRQV�5HTXHVWHG� UHSRUW� DQG� IXUWKHU� VXEPLVVLRQV�ZHUH�
PDGH�IURP����-XQH�WR����-XO\�������/LX�HW�DO�����������

%HJLQQLQJ�IURP�WKH�6HSWHPEHU������WR�0D\�������WKH�,+3�KHOG�����GD\V�RI�KHDULQJV�DFURVV�
���WRSLFV��2Q�WKH���QG�-XO\�RI�������WKH�$XFNODQG�&RXQFLO�UHFHLYHG�DOO�WKH�UHFRPPHQGDWLRQV�
RQ� WKH� 3ODQ� IURP� WKH� ,+3�� 7KH�&RXQFLO� GHFLVLRQV� DQG� LWV� GHFLVLRQ� YHUVLRQ� RI� WKH�3ODQ� DUH�
QRWLILHG� RQ� ��� $XJXVW� ������ 2Q� �� 1RYHPEHU� ������ WKH� &RXQFLO� UHOHDVHG� LWV� DQQRWDWHG�
GHFLVLRQV� YHUVLRQ� WR� VKRZ� WKH� SDUWV� WKDW� DUH� XQGHU� DSSHDO� DQG� WKH� SDUWV� WKDW� FDQ� QRZ� EH�
µWUHDWHG�DV�RSHUDWLYH¶��/LX�HW�DO���������$XFNODQG�&RXQFLO���������)LJXUH������
7KH� GHOLYHU\� PHFKDQLVPV� RI� WKH� $XFNODQG� 3ODQ� LQFOXGH� WKH� $83� DV� WKH� PDLQ� WRROV� WR�
LPSOHPHQW�WKH�GLUHFWLRQV�RI�WKH�$XFNODQG�3ODQ�DQG�SURYLGH�]RQLQJV�WR�LQWHJUDWH�DQG�SULRULWL]H�
VSDWLDO� GHYHORSPHQW�� 7KH� $83� DLPV� WR� JLYH� OHJDO� HIIHFW� WR� WKH� $XFNODQG� 3ODQ�� WKURXJK�
GHYHORSLQJ�REMHFWLYHV��SROLFLHV�DQG�PHWKRGV� �LQFOXGLQJ� UXOHV��ZKLFK�VHW�GLIIHUHQW�JRDOV�DQG�
SURYLVLRQV�WR�HQDEOH�TXDOLW\��VXVWDLQDEOH��FRPSDFW�GHYHORSPHQW�LQ�$XFNODQG���
,QGHHG��WKH�$83�LV�D�FRPELQHG�UHJLRQDO�SROLF\�VWDWHPHQW��UHJLRQDO�FRDVWDO�SODQ��UHJLRQDO�SODQ�
DQG�GLVWULFW�SODQ��$XFNODQG�&RXQFLO���������7KH�SODQ�WULHV�WR�SURYLGH�JXLGDQFH�DQG�VHUYHV�DV�
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WKH�SULPDU\�GRFXPHQW�ZKLFK�ZLOO�EH�FDSDEOH�RI�PHHWLQJ�WKH�REOLJDWLRQV�RI�WKH�XQLWDU\�DXWKRULW\�
DQG�ILQG�D�QHZ�EDODQFH�EHWZHHQ�IRVWHULQJ�SRVLWLYH�QDWXUDO�HQYLURQPHQW�HIIHFWV�DQG�SURWHFWLQJ�
FRPPXQLW\�KHDOWK�DQG�ZHOOEHLQJ��7KH�FRQFHSW�RI�WKH�SODQ�LV�WKH�µTXDOLW\�FRPSDFW¶��ZKLFK�DLPV�
WR�SURYLGH�IRU�GHYHORSPHQW�ERWK�XS�DQG�RXW��EDVHG�RQ�XS�WR�����RI�IXWXUH�SRSXODWLRQ�JURZWK�
EHLQJ�ORFDWHG�ZLWKLQ�WKH�H[LVWLQJ�XUEDQ�DUHD��$XFNODQG�&RXQFLO���������

 

Figure 2: The history and earlier versions of the AUP (Auckland Council, 2016). 

Vague and weak objectives and policies  
7KH�$XFNODQG�8QLWDU\�3ODQ��DV�D�VWDWXWRU\�SODQ��VKDOO�SURYLGH�GLUHFW�OHJDO�HIIHFWV�IRU�ODQG�XVH�
GHYHORSPHQW�� UDWKHU� WKDQ�VWLSXODWLQJ�YDJXH�RU�ZHDN�SROLFLHV� IRU� IXWXUH� XUEDQ� GHYHORSPHQW��
+RZHYHU��WKH�REMHFWLYHV�DQG�SROLFLHV�RI�WKH�3$83�DUH�RYHUDOO�LQH[SOLFLW�DQG�ZHDN�WR�SUHVHQW�D�
SURSRVHG�GHYHORSPHQW�DQG�HVWLPDWH�D�SRWHQWLDO�VFKHPH��6RPH�RI�WKH�REMHFWLYHV�DQG�SROLFLHV�
DUH�HLWKHU�XQFOHDU�RU�QRQ�VSHFLILF�WR�JXLGH�DQG�UHJXODWH�WKH�GHYHORSPHQW�DQG�VRPH�RI�WKHP�
ODFN� RI� FOHDU� GHILQLWLRQV� DQG� DVVHVVPHQW� PHWKRGV� WR� HYDOXDWH� ZKHWKHU� WKH� SURSRVHG�
GHYHORSPHQW�DFKLHYH�WKH�DUWLFXODWHG�SROLF\�RXWFRPHV���

)RU�H[DPSOH��7HUUDFH�+RXVLQJ�DQG�$SDUWPHQW�%XLOGLQJV��7+$%�]RQH��LQ�WKH�3$83�LV�GHILQHG�
DV� ³D� KLJK�LQWHQVLW\� ]RQH� HQDEOLQJ� D� JUHDWHU� LQWHQVLW\� RI� GHYHORSPHQW� WKDQ� SUHYLRXVO\�
SURYLGHG�IRU´��2QH�REMHFWLYH�RI�WKH�7+$%�]RQH�LV�WR�³DFKLHYH�GHYHORSPHQW�LV�RI�D�GHQVLW\�WKDW�
LV�DSSURSULDWH� IRU� WKH�SK\VLFDO�DWWULEXWHV� RI� WKH�VLWH��DQ\� LQIUDVWUXFWXUH�FRQVWUDLQWV�� DQG� WKH�
SODQQHG�XUEDQ�UHVLGHQWLDO�FKDUDFWHU�RI�WKH�QHLJKERXUKRRG´��$XFNODQG�&RXQFLO���������7KLV�LV�
DPELJXRXV� WR�SUHGLFW� WKH�GHYHORSPHQW�HQYLVLRQHG�E\� WKH�SODQ�PDNLQJ�DXWKRULW\�RQ�ZKDW� LV�
µDSSURSULDWH¶�� $OVR�� WKH� SODQ� GRHV�QRW� SURYLGH� GHILQLWLRQ� RU� DVVHVVPHQW�PHWKRGV� RQ� µXUEDQ�
UHVLGHQWLDO�FKDUDFWHU�RI�QHLJKERXUKRRG¶���

$QRWKHU�H[DPSOH�RI�XQFOHDU�REMHFWLYHV�DQG�SROLFLHV�LQ�WKH�3$83�LV�WKH�PL[HG�XVH�]RQH��7KH�
3$83�GRHV�QRW� H[SOLFLWO\�SXW� IRUZDUG� WKDW� LW�KDV� WR�KDYH�D�PL[�RI� UHVLGHQWLDO�DQG�EXVLQHVV��
WKHUHIRUH�� GHYHORSHUV� FRXOG� KDYH� DOO� EXVLQHVV� RU� KDYH� DOO� UHVLGHQWLDO�� RU� KDYH� D� PL[� RI�
EXVLQHVV�DQG�UHVLGHQWLDO��)XUWKHU��WKH�SODQ�GRHV�QRW�UHDOO\�GHDO�ZHOO�ZLWK�KRZ�WR�JHW�WKDW�PL[��
2Q�RQH�KDQG��LW�FDQ�SRWHQWLDOO\�SURYLGH�PRUH�IOH[LELOLW\��EXW�LW�UHOLHV�RQ�WKH�SURYLVLRQV�RI�FOHDU�
DQG�VWURQJ�REMHFWLYHV�DQG�SROLFLHV� WR�PLQLPLVH� WKH� LQWHUSUHWDWLRQ�GLIIHUHQWLDOV�� 2Q� WKH� RWKHU�
KDQG��LW�UDLVHV�LVVXHV�RI�WKH�SRVVLEOH�FRPSOH[LW\�LQ�DVVHVVLQJ�LQ�WHUPV�RI�EDODQFH�DQG�ZHLJKW��
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7KLV� DOWRJHWKHU� OHDYHV� XQFHUWDLQW\� IRU� GHYHORSPHQW� VHFWRU� DQG�PD\� UHVXOW� LQ� GLIILFXOWLHV� LQ�
XQGHUVWDQGLQJ� DPRQJ� SODQ� XVHUV�� IRU� H[DPSOH�� LQFRQVLVWHQW� LQWHUSUHWDWLRQV� EHWZHHQ�
GHYHORSHUV�DQG� WKHLU�SODQQLQJ�FRQVXOWDQWV��DQG�EHWZHHQ�SODQQLQJ�FRQVXOWDQWV�DQG�SODQQLQJ�
RIILFLDOV��7KLV� FRXOG� IXUWKHU�EULQJ�DERXW� GHOD\� WKH�FRQVHQWLQJ�SURFHVV�GXH� WR� WKH� GLIILFXOWLHV�
DQG� ORQJHU� WLPHIUDPH�UHTXLUHG� IRU�VROYLQJ�GLIIHUHQW� LQWHUSUHWDWLRQV�DQG�GLVFXVVLRQV�RQ�ZKDW�
DUH�DFFHSWDEOH�DQG�FRUUHFW��FDXVLQJ�WKH�GHOLYHU\�RI�UHVLGHQWLDO� LQWHQVLILFDWLRQ�XQFHUWDLQ�� 7KH�
H[LVWLQJ�REMHFWLYHV�DQG�SROLFLHV�DUH�RYHUDOO�JHQHULF�DQG�SXW�JUHDWHU�HPSKDVLV�RQ�GHYHORSPHQW�
UXOHV�UDWKHU�WKDQ�SROLF\�RXWFRPHV��ZKLFK�PLVDOLJQV�ZLWK�WKH�SODQQLQJ�WKHRU\�DQG�IUDPHZRUN�LQ�
$XFNODQG�WKDW�DGRSWV�D�FRQIRUPDQFH�EDVHG�SODQ�PDNLQJ�PRGHO��%HDWWLH����������

Regulations for intensification are weak  
,Q�RUGHU� WR�DFKLHYH� LQWHQVLILFDWLRQ�� LW� LV�HVVHQWLDO� WKDW� VWURQJHU� UHJXODWLRQV�DQG�SROLFLHV� WKDW�
FRQVWUDLQ�ORZ�GHQVLW\�GHYHORSPHQWV�DUH�GHYHORSHG� LQ�WKH�3ODQ��1HYHUWKHOHVV�� LQ�WKH�3$83��
WKHUH�LV�QR�PLQLPXP�GHQVLW\�FRQWURO�RU�PD[LPXP�XQLW�VL]H�IRU�WZR�RU�PRUH�WKDQ�WZR�EHGURRP�
XQLWV�� ZKLFK� PHDQV� WKH� ODUJHU� VL]H� DSDUWPHQWV� FDQ� VWLOO� EH� EXLOW� LQ� WKH� �]RQH�� DUHDV�
GHVLJQDWHG�WR�SURYLGH�LQWHQVLILHG�EXLOGLQJV��7KLV�LV�FRQWUDU\�WR�WKH�SODQ�JRDOV�RI�WKH�3$83�WR�
GHOLYHU�LQWHQVLILFDWLRQ�DQG�KLJKHU�GHQVLW\�KRXVLQJ��

,Q�DGGLWLRQ��WKHUH�LV�QR�JXDUDQWHH�WR�DFKLHYH�KLJKHU�GHQVLWLHV�ZLWK�D�YDULHW\�RI�KRXVLQJ�W\SHV��
7KH�GLUHFW�UHVSRQGLQJ�PHWKRG�IRU�EXLOGLQJ�KHLJKW�YDULDWLRQV�VXSSRUWLQJ�SXEOLF�WUDQVSRUW��VRFLDO�
LQIUDVWUXFWXUH�DQG�WKH�YLWDOLW\�RI�WKH�DGMRLQLQJ�FHQWUH�DUH�DOVR�PLVVLQJ�LQ�WKH�3$83��,W�VHHPV�
WKH�ORFDO�SODQQLQJ�DXWKRULW\��$XFNODQG�&RXQFLO�LQ�WKLV�FDVH��LV�WLPLG�LQ�SXWWLQJ�IRUZDUG�VWURQJ�
UHJXODWLRQV�WKDW�QHHG�WR�UHO\�RQ�FROODERUDWLRQV�DQG�HIIRUWV�IURP�RWKHU�VHFWRUV�DQG�DJHQFLHV���

,W� LV� DOVR�ZRUWK� QRWLQJ� WKDW� WKH�3$83� VWDQGDUGV� FRQFHUQ� RQ� WKH� VLWH�VSHFLILF� GHYHORSPHQW�
UXOHV��RWKHU�WKDQ�IURP�WKH�UHJLRQDO�DQG�QHLJKERXULQJ�VFDOH��)RU�LQVWDQFH��WKH�3$83�VHWV�XS�
UXOHV�WR�SURWHFW�RQ�VLWH�DPHQLWLHV��KRZHYHU��WKHUH�LV�QR�UHJXODWLRQ�WR�SURWHFW�DQG�HQKDQFH�WKH�
QHLJKERXULQJ�DPHQLWLHV��7KLV�REVHUYDWLRQ�UHLWHUDWHV�WKH�FHQWUDO�PHVVDJH�RI�WKH�LQHIILFLHQF\�RI�
SODQ� PDNLQJ� LQ� WKH� 3$83� WR� XQGHUWDNH� WKH� HQWLUH� UHJLRQ� DQG� WKH� SUHYLRXV� SODQ� DQG�
GHYHORSPHQW�LQWR�SODQ�PDNLQJ�SURFHVV���
Misalignment with the market practice 
7KH�KLVWRULFDO�SUREOHP�RI�LQVXIILFLHQW�SURYLVLRQ�RI�LQWHQVLYH�KRXVLQJ�LQ�$XFNODQG�KLJKOLJKWV�WKH�
LPSRUWDQFH�RI�SD\LQJ�PRUH�DWWHQWLRQ�RQ�WKRVH�UHVSRQVLEOH�IRU�LPSOHPHQWLQJ�SODQQLQJ�SROLFLHV�
RQ� WKH� JURXQG�� WKH� GHYHORSPHQW� VHFWRU�� 7KH� FRPSOLFDWHG� LQWHUSOD\V� EHWZHHQ� SODQQLQJ�
RIILFLDOV�� SURSHUW\� GHYHORSHUV� DQG� SRWHQWLDO� FRQVXPHUV� FDQ� VLJQLILFDQWO\� DIIHFW� WKH�
LPSOHPHQWDWLRQ� RI� WKH� WDUJHWHG� KLJKHU� GHQVLW\� GHYHORSPHQWV�� OHDGLQJ� WR� D� VLWXDWLRQ� ZKHUH�
³GLIIHUHQW� VWDNHKROGHUV�KDG� GLIIHUHQW� YLHZV�RQ�ZKDW�PLJKW� FRQVWLWXWH� µJRRG¶�PHGLXP�GHQVLW\�
KRXVLQJ´��+DDUKRII�HW�DO���������'XSXLV�DQG�'L[RQ����������

7KH�FRPPLWPHQW�RI�XUEDQ�ODQG�GHYHORSHUV�WR�SODQQLQJ�REMHFWLYHV��DQG�WKHLU�FDSDFLW\�WR�PHHW�
WKH� REMHFWLYHV� RI� LQWHQVLILHG� GHYHORSPHQW� LQ� SUDFWLFH�� FDQ� GLUHFWO\� DIIHFW� WKH� SODQ�
LPSOHPHQWDWLRQ��5XPLQJ��������%HUNH�HW�DO���������/DXULDQ������D���+RZHYHU��FKDQJH�FDQ�EH�
GLIILFXOW�� DV� WKH� GHYHORSHUV� PD\� QRW� DOZD\V� FRPSO\� ZLWK� WKH� FRQGLWLRQV� DQG� REOLJDWLRQV�
VWLSXODWHG�E\�WKH�]RQLQJ�FRQWH[W�DQG�WKH�FRQVXPHU�SUHIHUHQFHV��*XQWHU��������%RZPDQ�DQG�
7KRPSVRQ����������

,W�LV�DOVR�FULWLFDO�WR�UHFRJQLVH�WKDW�RWKHU�UHJXODWLRQV�DQG�SROLFLHV�PD\�EH�QHHGHG�WR�ILOO�LQ�WKH�
JDSV�ZKHUH�SODQ�PHWKRGV�IDOO�VKRUW�IRU�DFKLHYLQJ�LQWHQVLILFDWLRQ�RXWFRPHV��ZLWK�WKH�PLQLPXP�
GHQVLW\� FRQWURO� ZDV� QRW� FOHDUO\� UHJXODWHG�� 7KH� IOH[LELOLW\� SURYLGHG� WR� GHYHORSHUV� WKURXJK�
FODLPLQJ� WKH� REMHFWLYHV� DUH� DFKLHYHG� OHDYHV� WKHP� WRR� PDQ\� FKDQFHV�� 7KH� SODQQLQJ�
DXWKRULWLHV�VKDOO�HVWDEOLVK�FOHDU�DQG�ZHOO�GHILQHG�VWDQGDUGV�WR�SURYLGH�D�UHJXODWRU\�RSWLRQ�IRU�
LQWHUHVWHG� GHYHORSHUV� DV� D� PHFKDQLVP� IRU� IRVWHULQJ� LQWHQVLILFDWLRQ�� 7KH� FRPSOH[LW\� RI�
LQWHUDFWLQJ� GHYHORSHUV� DQG� SODQQLQJ� V\VWHP� XQGHU� WKH� UDWLRQDO� SODQ� PDNLQJ� IUDPHZRUN�
XQGHUVFRUHV�WKH�LPSRUWDQFH�RI�VHWWLQJ�RXW�FOHDU�DQG�ZHOO�UHJXODWHG�GHYHORSPHQW�VWDQGDUGV�WR�
JXLGH�WKH�DFWLYLWLHV�RI�GHYHORSPHQW�VHFWRU��
�
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Requires plan evaluation and review  
'HVSLWH�WKH�DSSDUHQW�EHQHILWV�RI�SODQ�HYDOXDWLRQ�RQ�IDFLOLWDWLQJ�PRUH�HIIHFWLYH�LPSOHPHQWDWLRQ��
EHWWHU�FRPPXQLFDWLQJ�WKH�LQWHQWLRQV�RI�GHFLVLRQ�PDNHUV��DQG�HQVXULQJ�SODQV�LQFOXGH�DFFXUDWH�
LQIRUPDWLRQ�DQG�UHIOHFW�FRPPXQLW\�YDOXHV��WKH�SODQQLQJ�SURIHVVLRQV�KDYH�EHHQ�LQHIIHFWLYH�LQ�
DSSO\LQJ� HYDOXDWLRQ� PHWKRGV�� SDUWLFXODUO\� WKH� HYDOXDWLRQ� RI� DFKLHYLQJ� WKH� SODQ� RXWFRPHV�
�*X\DGHHQ�DQG�6HDVRQV��������%URG\�HW�DO����������(YDOXDWLRQ�LQ�SODQQLQJ�KDV�\HW�JHQHUDOO\�
FRQFHQWUDWHG� RQ� SODQ� GHYHORSPHQW� SURFHVV� ZLWK� OLPLWHG� DWWHQWLRQ� RQ� SODQ� RXWFRPHV�
�*X\DGHHQ�DQG�6HDVRQV��������2OLYHLUD�DQG�3LQKR����������

7KH� XUEDQ�SODQQLQJ�SROLFLHV� LQ�1HZ�=HDODQG�FRQWH[W�DUH� IDFLQJ� WKH�FKDOOHQJHV� WKDW� LVVXHV�
DULVH�WKURXJK�LPSOHPHQWDWLRQ�SKDVH�EXW�QRW�WKURXJK�WKH�GHYHORSPHQW�RI�SODQV��7KH�OLWHUDWXUH�
VXJJHVWV�WKH�OLPLWHG�JXLGDQFH�RQ�JDXJLQJ�WKH�VXFFHVV�RU�IDLOXUH�RI�SODQV�DUH�ODUJHO\�UHVXOWHG�
IURP�GLVDJUHHPHQWV�RQ�KRZ�WR� HYDOXDWH� WKH�RXWFRPHV�RI�SODQV��2OLYHLUD�DQG�3LQKR���������
7KLV� UHVHDUFK� UHLQVWDWHV� WKH� VLJQLILFDQFH� WR�GHYHORS�DQG� LPSOHPHQW� HYDOXDWLRQ� IUDPHZRUNV�
WKDW�XUJH�SODQ�PDNLQJ�GHSDUWPHQW�WR�FRQWLQXDOO\�HYDOXDWH�WKHLU�HIIRUWV���

4. Conclusion and Discussion  
7KLV�DUWLFOH�FULWLFDOO\�UHYLHZV�WKH�SODQ�GHYHORSPHQW�SURFHVV��SODQ�FRQWHQW�DQG�LPSOHPHQWDWLRQ�
DGRSWHG�RU�SURSRVHG�E\�WKH�$XFNODQG�3ODQ�DQG�WKH�$XFNODQG�8QLWDU\�3ODQ��'HOLYHULQJ�RQ�WKH�
DLPV� RI� WKHVH� XUEDQ� JURZWK� VWUDWHJLHV� ³KDV� EHHQ� GLIILFXOW� DQG� FRQWURYHUVLDO´� LQ� $XFNODQG�
�+DDUKRII� HW� DO��� ������� 7KH� FRQWHQW� RI� WKH� ILUVW� HYHU� VSDWLDO� SODQ� ±� WKH�$XFNODQG�3ODQ� KDV�
EHHQ�SRLQWHG�RXW�EHLQJ�DPELWLRXV�DQG�EROG��,PUDQ�DQG�3HDUFH���������DQG�LWV�LPSOHPHQWDWLRQ�
KDV�EHHQ�TXHVWLRQHG�IRU�VHYHUDO�UHDVRQV��LQFOXGLQJ�WKH�HIIHFWLYHQHVV�DQG�TXDOLW\�RI�WKH�SODQ�
FRQWHQW�� ODFN�RI�FLWL]HQ�SDUWLFLSDWLRQ�� WKH�FKDOOHQJHV�RI�SROLF\�DFKLHYHPHQW� LQ�SUDFWLFHV��DQG�
WKH�SRWHQWLDO�SROLWLFDO�LQWHUYHQWLRQ�GXH�WR�WKH�KHDYLO\�UHOLDQW�RQ�FHQWUDO�JRYHUQPHQW�IXQGLQJ��IRU�
H[DPSOHV��*XQGHU��������,PUDQ�DQG�3HDUFH��������%HDWWLH���������
7KLV� UHVHDUFK� DOVR� GHPRQVWUDWHV� WKDW� WKH� SODQ� PDNLQJ� DQG� LPSOHPHQWDWLRQ� WRROV� DQG�
SURFHVVHV�WR�GHOLYHU�WKH�SODQQLQJ�RXWFRPHV��LQ�SDUW��DUH�GHILFLHQW��7KLV�UHVHDUFK�JLYHV�ULVH�WR�
WKUHH� FRUH� LVVXHV� LQ� WKH� SODQ� PDNLQJ� DQG� LPSOHPHQWDWLRQ� RI� WKH� $XFNODQG� 3ODQ� DQG� WKH�
$XFNODQG� 8QLWDU\� 3ODQ�� )LUVWO\�� WKH� SODQ� FRQWHQW� DQG� TXDOLW\� RI� WKH� $XFNODQG� 3ODQ� LV�
LQVXIILFLHQW� WR�GHOLYHU�KLJK�TXDOLW\� LQWHQVLILFDWLRQ�VWUDWHJLHV��6HFRQGO\�� WKH�SRVVLEOH� IDQWDVLHV�
LQ� WKH� $XFNODQG� 3ODQ� DQG� WKH� LQH[SOLFLW�� ZHDN� REMHFWLYHV� DQG� SROLFLHV� RI� WKH� 3$83� FDQ�
SRWHQWLDOO\�OHDG�WR�WKH�PLVDOLJQPHQW�EHWZHHQ�WKH�RXWFRPHV�DQG�SODQ�REMHFWLYHV��7KLV�DIILUPV�
WKDW� WKH� SODQ� PDNLQJ� SURFHVVHV� DQG� WRROV� QHHG� WR� EH� PRUH� FOHDU�� IOH[LEOH� DQG� VWURQJ� WR�
HQVXUH� LWV�GHOLYHU\� RI�SODQ�YLVLRQV��$�PRUH� WKRURXJK� UHYLHZ�RI�SODQQLQJ� WDVNV�DQG�JRDOV� LV�
UHTXLUHG� IRU� ORFDO� SODQQLQJ� GHSDUWPHQW� �$XFNODQG� &RXQFLO�� WR� LPSOHPHQW� WKH� LQWHQGHG� SODQ�
REMHFWLYHV�DQG�JRDOV��7KLUGO\��D�GHHSHU�XQGHUVWDQGLQJ�RQ�WKH�UROH�RI�SODQ�UHJXODWLRQ�DQG�LWV�
DFWXDO� LPSOHPHQWDWLRQ� XQGHU� D�PDUNHW� GULYHQ� SODQQLQJ� V\VWHP� DUH� UHTXLUHG� WR� HQVXUH� WKH�
DOLJQPHQW�EHWZHHQ� WKH�$XFNODQG�8QLWDU\�3ODQ�DQG� WKH�PDUNHW� YLDEOH�GHYHORSPHQWV� LQ�ERWK�
ORFDWLRQV�DQG�KRXVLQJ�W\SHV���
,Q�WHUPV�RI�WKH�FRQQHFWLRQV�DQG�PHFKDQLVPV�EHWZHHQ�WKH�$XFNODQG�3ODQ�DQG�WKH�$XFNODQG�
8QLWDU\�3ODQ��XQGHU�WKH�SROLWLFDO�SUHVVXUH�DQG�RWKHU�IDFWRUV��WKHUH�LV�D�ULVN�WKDW�VRPH�RI�WKH�
SROLF\�LQWHUYHQWLRQ�LQ�WKH�$XFNODQG�3ODQ�ZRXOG�EH�UHYHUVHG�GXULQJ�WKH�SUHSDUDWLRQ�SURFHVV�RI�
WKH� 3$83�� 7KH� SRWHQWLDO� UHPDLQV� IRU� SROLWLFDO� SUHVVXUHV� IRU� WKH� GHFLVLRQV� RQ� WKH� ILQDO�
$XFNODQG�8QLWDU\�3ODQ� WR�EH� LQFRQVLVWHQW�ZLWK� WKH�$XFNODQG�3ODQ�� (YHQ� WKRXJK� WKH�FXUUHQW�
SODQQLQJ� IUDPHZRUNV�DQG� WKHLU�PHWKRGV�DUH� UHVSRQVLEOH� IRU�JLYLQJ�HIIHFW� WR� WKH�KLJKHU�OHYHO�
VWUDWHJLF� SROLF\�� KRZHYHU�� OHVV� FOHDU� IURP� WKLV� UHVHDUFK� LV� WKDW� WKH� DOLJQPHQW� EHWZHHQ� WKH�
$XFNODQG�3ODQ�DQG�LWV�PDLQ�LPSOHPHQWDWLRQ�WRRO�±�WKH�8QLWDU\�3ODQ��ZKLFK�ZRXOG�UHPDLQ�DV�D�
NH\�ILHOG�IRU�IXWXUH�UHVHDUFK��
�
�

1572



/,8�HW�DO��� Plan making in delivering intensification in Auckland ��WK�,62&$53�
&RQJUHVV�������

�

References:  
$GDPV�� 'DYLG� DQG� 7LHVGHOO�� 6WHYHQ� ������� ³3ODQQHUV� DV� PDUNHW� DFWRUV�� 5HWKLQNLQJ� VWDWH�
PDUNHW�UHODWLRQV�LQ�ODQG�DQG�SURSHUW\´��3ODQQLQJ�7KHRU\�	�3UDFWLFH��9RO�����1R�������������

$OH[DQGHU��(UQHVW��������(YROXWLRQ�DQG�VWDWXV��ZKHUH�LV�SODQQLQJ�HYDOXDWLRQ�WRGD\�DQG�KRZ�
GLG� LW� JHW� KHUH"�� ,Q�� $OH[DQGHU�(�� �HG��� (YDOXDWLRQ� DQG� 3ODQQLQJ�� (YROXWLRQ� DQG�3URVSHFWV��
$OGHUVKRW��$VKJDWH��������

$OH[DQGHU�� (UQHVW� ������� ³'LOHPPDV� LQ� (YDOXDWLQJ� 3ODQQLQJ�� RU� %DFN� WR� %DVLFV�� :KDW� LV�
SODQQLQJ�IRU"´��3ODQQLQJ�7KHRU\�	�3UDFWLFH��9RO�����1R��������������

$XFNODQG� &RXQFLO� ������� $XFNODQG� 8QOHDVKHG�� 7KH� $XFNODQG� 3ODQ� 'LVFXVVLRQ� 'RFXPHQW��
$XFNODQG��$XFNODQG�&RXQFLO��
$XFNODQG� &RXQFLO� ������� $XFNODQG� 3ODQ�� $XFNODQG�� $XFNODQG� &RXQFLO�� 5HWULHYHG� IURP��
KWWS���WKHSODQ�WKH�DXFNODQGSODQ�JRYW�Q]��
$XFNODQG�&RXQFLO� �������'UDIW�8QLWDU\�3ODQ�5HSRUW�RQ�3KDVH���(QJDJHPHQW�� $YDLODEOH�DW��
KWWS���VKDSH�DXFNODQG�FR�Q]�GUDIW�XQLWDU\�SODQ�IHHGEDFN��

$XFNODQG� &RXQFLO� ������� 7KH� $XFNODQG� 8QLWDU\� 3ODQ�� $YDLODEOH� DW��
KWWSV���ZZZ�DXFNODQGFRXQFLO�JRYW�Q]�SODQV�SURMHFWV�SROLFLHV�UHSRUWV�E\ODZV�RXU�SODQV�
VWUDWHJLHV�XQLWDU\�SODQ�KLVWRU\�XQLWDU\�SODQ�3DJHV�GHIDXOW�DVS[���
%HDWWLH��/HH��������³&KDQJLQJ�XUEDQ�JRYHUQDQFH�LQ�WKH�$XFNODQG�UHJLRQ��SURVSHFWV�IRU�ODQG�
XVH� SODQQLQJ´�� 3URFHHGLQJV� RI� WKH� ��UG� $VVRFLDWLRQ� RI� (XURSHDQ� 6FKRROV� RI� 3ODQQLQJ�
&RQIHUHQFH��+HOVLQNL��)LQODQG��
%HDWWLH�� /HH� ������� ³7KH� $XFNODQG� 6SDWLDO� 3ODQ�� 7KH� &KDOOHQJH� RI� ,PSOHPHQWDWLRQ´��
3URFHHGLQJV�RI�WKH��WK�:RUOG�3ODQQLQJ�6FKRRO�&RQJUHVV��3HUWK��$XVWUDOLD��
%HDWWLH�� /HH� DQG� +DDUKRII�� (UURO� ������� ³*RYHUQDQFH�� +RZ� WR� $FKLHYH� 8UEDQ� *URZWK�
0DQDJHPHQW� LQ� 3UDFWLFH�� D� 3UDFWLWLRQHU� 3HUVSHFWLYH´�� &RQIHUHQFH� 3URFHHGLQJV�� 1HZ�
8UEDQLVP�DQG�6PDUW�7UDQVSRUW��3HUWK��$XVWUDOLD��

%HDWWLH��/HH��������³(YDOXDWLQJ�GLVWULFW�SODQV�LQ�$XFNODQG��1HZ�=HDODQG��GR�WKH\�GHOLYHU�WKHLU�
LQWHQGHG� RXWFRPHV"´�� 'RFWRUDO� 'LVVHUWDWLRQ� IRU� 'HJUHH� RI� GRFWRU� RI� 3KLORVRSK\�� 7KH�
8QLYHUVLW\�RI�$XFNODQG��$XFNODQG��1HZ�=HDODQG��

%HUNH��3KLOLS��%DFNKXUVW��0LFKDHO��'D\��0D[LQH��(ULFNVHQ��1HLO��/DXULDQ��/XFLH��&UDZIRUG��-DQ�
DQG�'L[RQ��-HQQLIHU��������³:KDW�PDNHV�SODQ� LPSOHPHQWDWLRQ�VXFFHVVIXO"�$Q�HYDOXDWLRQ�RI�
ORFDO� SODQV� DQG� LPSOHPHQWDWLRQ� SUDFWLFHV� LQ� 1HZ� =HDODQG´�� (QYLURQPHQW� DQG� SODQQLQJ� %��
SODQQLQJ�DQG�GHVLJQ��9RO������1R���������
%RRQ��-RKQ��������³7KH�LQWHUSOD\�RI�PDUNHW�IRUFHV�DQG�JRYHUQPHQW�DFWLRQ�LQ�WKH�DFKLHYHPHQW�
RI� XUEDQ� LQWHQVLILFDWLRQ�� WKH� FDVH� RI� $XFNODQG�� 1HZ� =HDODQG´�� -RXUQDO� RI� 8UEDQLVP��
,QWHUQDWLRQDO�5HVHDUFK�RQ�3ODFH�PDNLQJ�DQG�8UEDQ�6XVWDLQDELOLW\��9RO����1R��������������
%RZPDQ�� 7UR\� DQG� 7KRPSVRQ�� -DQ� ������� ³%DUULHUV� WR� LPSOHPHQWDWLRQ� RI� ORZ�LPSDFW� DQG�
FRQVHUYDWLRQ�VXEGLYLVLRQ�GHVLJQ��'HYHORSHU�SHUFHSWLRQV� DQG� UHVLGHQW�GHPDQG´�� /DQGVFDSH�
DQG�8UEDQ�3ODQQLQJ��9RO�����1R������������

%UHKHQ\��0LFKDHO��������³8UEDQ�FRPSDFWLRQ��IHDVLEOH�DQG�DFFHSWDEOH"´��&LWLHV��9RO�����1R����
����������

%URG\��6DPXHO��&DUUDVFR��9LUJLQLD��DQG�+LJKILHOG��:HVOH\��������³0HDVXULQJ�WKH�DGRSWLRQ�RI�
ORFDO� VSUDZO� UHGXFWLRQ� SODQQLQJ� SROLFLHV� LQ� )ORULGD´�� -RXUQDO� RI� 3ODQQLQJ� (GXFDWLRQ� DQG�
5HVHDUFK��9RO�����1R�������������

%X[WRQ�� 0LFKDHO� DQG� 6FKHXUHU�� -DQ� ������� ³'HQVLW\� DQG� 2XWHU� 8UEDQ� 'HYHORSPHQW� LQ�
0HOERXUQH´��8UEDQ�3ROLF\�DQG�5HVHDUFK��9RO�����1R�������������

1573



/,8�HW�DO��� Plan making in delivering intensification in Auckland ��WK�,62&$53�
&RQJUHVV�������

�

%URG\�� 6DPXHO� DQG� +LJKILHOG�� :HVOH\� ������� ³'RHV� 3ODQQLQJ� :RUN"� 7HVWLQJ� WKH�
,PSOHPHQWDWLRQ� RI� /RFDO� (QYLURQPHQWDO� 3ODQQLQJ� LQ� )ORULGD´�� -RXUQDO� RI� WKH� $PHULFDQ�
3ODQQLQJ�$VVRFLDWLRQ��9RO�����1R��������������

&KDSLQ�� 7LPRWK\�� 'H\OH�� 5REHUW� DQG� %DNHU�� (DUO� ������� ³$� SDUFHO�EDVHG� *,6� PHWKRG� IRU�
HYDOXDWLQJ�FRQIRUPDQFH�RI�ORFDO�ODQG�XVH�SODQQLQJ�ZLWK�D�VWDWH�PDQGDWH�WR�UHGXFH�H[SRVXUH�
WR� KXUULFDQH� IORRGLQJ´�� (QYLURQPHQW� DQG� 3ODQQLQJ� %�� 3ODQQLQJ� DQG� 'HVLJQ�� 9RO�� ���� 1R����
����������
'L[RQ�� -HQQ\�DQG�'XSXLV��$QQ� ������� ³8UEDQ� ,QWHQVLILFDWLRQ� LQ�$XFNODQG��1HZ�=HDODQG��$�
&KDOOHQJH�IRU�1HZ�8UEDQLVP´��+RXVLQJ�6WXGLHV��9RO�����1R��������������

)LOLRQ�� 3LHUUH� DQG� 0FVSXUUHQ�� .DWKHOHHQ� ������� ³6PDUW� *URZWK� DQG� 'HYHORSPHQW� 5HDOLW\��
7KH�'LIILFXOW�&RRUGLQDWLRQ� RI�/DQG�8VH� DQG� 7UDQVSRUW�2EMHFWLYHV´��8UEDQ�6WXGLHV�� 9RO�� ����
1R��������������
*XQGHU��0LFKDHO��������³)DQWDV\�LQ�3ODQQLQJ�2UJDQLVDWLRQV�DQG�WKHLU�$JHQF\��7KH�3URPLVH�
RI�%HLQJ�DW�+RPH�LQ�WKH�:RUOG´��8UEDQ�3ROLF\�DQG�5HVHDUFK��9RO������1R����������

*XQWHU��$VOH\��������³&UHDWLQJ�FR�VRYHUHLJQV�WKURXJK�WKH�SURYLVLRQ�RI�ORZ�FRVW�KRXVLQJ��7KH�
FDVH�RI�-RKDQQHVEXUJ��6RXWK�$IULFD´��+DELWDW�,QWHUQDWLRQDO��9RO���������������

*X\DGHHQ�� 'DYH� DQG� 6HDVRQV�� 0DUN� ������� �(YDOXDWLRQ� WKHRU\� DQG� SUDFWLFH�� &RPSDULQJ�
SURJUDP�HYDOXDWLRQ�DQG�HYDOXDWLRQ�LQ�SODQQLQJ���-RXUQDO�RI�3ODQQLQJ�(GXFDWLRQ�DQG�5HVHDUFK�
����QR��������������

+DDUKRII�� (UURO�� %HDWWLH�� /HH�� 'L[RQ�� -HQQ\�� 'XSXLV�� $QQ�� /\VQDU�� 3HQHORSH�� DQG�0XUSK\��
/DXUHQFH��������)XWXUH�,QWHQVLYH��,QVLJKWV�IRU�$XFNODQG
V�+RXVLQJ��7UDQVIRUPLQJ�&LWLHV��7KH�
8QLYHUVLW\�RI�$XFNODQG��
,PUDQ�� 0XKDPPDG� DQG� 3HDUFH�� -DQH� ������� ³$XFNODQG¶V� ILUVW� VSDWLDO� SODQ�� $PELWLRXV�
DVSLUDWLRQV�RU�IXUWKHULQJ�WKH�VWDWXV�TXR"´��&LWLHV��9RO�������������
-DQVVHQ�-DQVHQ��/HRQLH� ������� ³'HOLYHULQJ�8UEDQ� ,QWHQVLILFDWLRQ�2XWFRPHV� LQ�D�&RQWH[W�RI�
'LVFRQWLQXRXV�*URZWK��([SHULHQFHV�IURP�WKH�1HWKHUODQGV´��%XLOW�(QYLURQPHQW��9RO������1R�����
���������
/DXULDQ�� /XFLH�� 'D\�� 0D[LQH�� %DFNKXUVW�� 0LFKDHO�� %HUNH�� 3KLOLS�� (ULFNVHQ�� 1HLO�� &UDZIRUG��
-DQ��'L[RQ��-HQQ\�DQG�&KDSPDQ��6DUDK������D��³:KDW�GULYHV�SODQ�LPSOHPHQWDWLRQ"�3ODQV��
SODQQLQJ� DJHQFLHV� DQG� GHYHORSHUV´�� -RXUQDO� RI� (QYLURQPHQWDO� 3ODQQLQJ� DQG�0DQDJHPHQW��
9RO������1R��������������

/DXULDQ�� /XFLH�� 'D\�� 0D[LQH�� %HUNH�� 3KLOLS�� (ULFNVHQ�� 1HLO�� %DFNKXUVW�� 0LFKDOH�� &UDZIRUG��
-DQ�� DQG� 'L[RQ�� -HQQ\� �����E�� ³(YDOXDWLQJ� SODQ� LPSOHPHQWDWLRQ�� $� FRQIRUPDQFH�EDVHG�
PHWKRGRORJ\´��-RXUQDO�RI�WKH�$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ��9RO������1R��������������
/LX��:HQ�+DDUKRII��(UURO��%HDWWLH��/HH�DQG�7DQJ��6KDR\DR��������³3ODQ�PDNLQJ�LQ�GHOLYHULQJ�
KRXVLQJ� LQWHQVLILFDWLRQ��5HFHQW� H[SHULHQFH� LQ�$XFNODQG��1HZ�=HDODQG´�� �����-RLQW�$31+5�
DQG�$+5&�&RQIHUHQFH��*ROG�&RDVW��$XVWUDOLD���WK���WK�-XQH��������
0LQLVWU\� IRU� WKH� (QYLURQPHQW� ������� ,QWURGXFWLRQ� WR� WKH� 5HVRXUFH� 0DQDJHPHQW� $FW� �����
�50$���5HWULHYHG�IURP��KWWS���ZZZ�PIH�JRYW�Q]�UPD���
1HXPDQ�� 0LFKDHO� ������� ³7KH� FRPSDFW� FLW\� IDOODF\´�� -RXUQDO� RI� SODQQLQJ� HGXFDWLRQ� DQG�
UHVHDUFK�9RO������1R����������

2OLYHLUD��9LFWRU�DQG�3LQKR��3DXOR��������³(YDOXDWLQJ�3ODQV��3URFHVVHV�DQG�5HVXOWV´��3ODQQLQJ�
7KHRU\�	�3UDFWLFH��9RO������1R�������������

2OLYHLUD��9LFWRU�DQG�3LQKR��3DXOR��������³%ULGJLQJ�WKH�JDS�EHWZHHQ�SODQQLQJ�HYDOXDWLRQ�DQG�
SURJUDPPH�HYDOXDWLRQ��7KH�FRQWULEXWLRQ�RI�WKH�335�PHWKRGRORJ\´��(YDOXDWLRQ��9RO�����1R�����
����������
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5RZH��-DPHV��������³$XFNODQG¶V�8UEDQ�&RQWDLQPHQW�'LOHPPD��7KH�&DVH�IRU�*UHHQ�%HOWV´��
8UEDQ�3ROLF\�DQG�5HVHDUFK��9RO������1R������������
5R\DO� &RPPLVVLRQ� RQ� $XFNODQG� *RYHUQDQFH� ������� ³5R\DO� &RPPLVVLRQ� RQ� $XFNODQG�
*RYHUQDQFH� 5HSRUW� �9ROXPH� ��´�� $YDLODEOH� DW�� KWWS���ZZZ�PDKXUDQJL�RUJ�Q]�ZS�ZS�
FRQWHQW�XSORDGV���������5R\DO�&RPPLVVLRQ�RQ�$XFNODQG�*RYHUQDQFH�5HSRUW�SGI����
5XPLQJ��.ULVWLDQ��������³'HYHORSHU�W\SRORJLHV�LQ�XUEDQ�UHQHZDO� LQ�6\GQH\��UHFRJQLVLQJ�WKH�
UROH�RI� LQIRUPDO�DVVRFLDWLRQV�EHWZHHQ�GHYHORSHUV�DQG� ORFDO� JRYHUQPHQW´��8UEDQ�SROLF\�DQG�
UHVHDUFK��9RO������1R������������

5XPLQJ��.ULVWLDQ� ������� ³8UEDQ�FRQVROLGDWLRQ��VWUDWHJLF�SODQQLQJ�DQG�FRPPXQLW\�RSSRVLWLRQ�
LQ�6\GQH\��$XVWUDOLD��8QSDFNLQJ�SROLF\�NQRZOHGJH�DQG�SXEOLF�SHUFHSWLRQV´��/DQG�8VH�3ROLF\��
9RO���������������

6DOPRQ�� 3HWHU�� %D]OH\�� 'DPH� DQG� 6KDQG�� 'DYLG� ������� 5R\DO� FRPPLVVLRQ� RQ� $XFNODQG�
JRYHUQDQFH�UHSRUW��$XFNODQG��5R\DO�&RPPLVVLRQ��

6HDUOH��*OHQ�DQG�)LOLRQ��3LHUUH��������³3ODQQLQJ�&RQWH[W�DQG�8UEDQ�,QWHQVLILFDWLRQ�2XWFRPHV�
6\GQH\�YHUVXV�7RURQWR´��8UEDQ�6WXGLHV��9RO������1R����������������
7LDQ��/L�DQG�6KHQ��7L\DQ��������³(YDOXDWLRQ�RI�SODQ�LPSOHPHQWDWLRQ�LQ�WKH�WUDQVLWLRQDO�&KLQD��
$�FDVH�RI�*XDQJ]KRX�FLW\�PDVWHU�SODQ´��&LWLHV��9RO������1R������������
:DOGQHU�� /HRUD� ������� ³,QWR� WKH� EODFN� KROH��'R� ORFDO� JRYHUQPHQWV� LPSOHPHQW� WKHLU� VSDWLDO�
SROLFLHV"´��/DQG�8VH�3ROLF\��9RO������1R��������������
�
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Impact of large-scale urban interventions 
on contemporary city centers 

 
3LRWU�/25(16��0LFKDá�+$%,(5��*GDĔVN�8QLYHUVLW\�RI�7HFKQRORJ\��3RODQG�

�

1. Introduction 

/DUJH� VFDOH� XUEDQ� LQWHUYHQWLRQV� KDYH� EHFRPH� D� FRPPRQ� GHYHORSPHQW� SUDFWLFH� LQ�
FRWHPSRUDU\� FLWLHV�� DOORZLQJ� DFKLHYLQJ� UDSLG� FKDQJHV� LQ� WKHLU� XUEDQ� VWUXFWXUH� >0DUNRZVNL��
����@��7KH\�FDQ�EH�DQDO\]HG�WDNLQJ�LQWR�DFFRXQW�YDULRXV�SHUVSHFWLYHV��6RPH�RI�WKHP�LQFOXGH�
SODQQLQJ� DQG� GHYHORSPHQW� PRGHOV�� W\SHV� RI� VLWHV� WUDQVIRUPHG� �EURZQILHOGV�� JUHHHQILHOGV��
GHQVLILFDWLRQ�RI�XUEDQ�VWUXFWXUHV�DV�ZHOO�DV�WUDQVIRUPDWLRQ�RI�RWKHU�W\SHV�RI�GLVWUHVVHG�XUEDQ�
DUHDV�� DV� ZHOO� DV� FRQVHTXHQFHV� DQG� UHVXOWV� RI� WKHLU� LPSOHPHQWDWLRQ� LQ� H[LVWLQJ� XUEDQ�
VWUXFWXUHV���

7KHUH� LV� D� YDVW� OLWHUDWXUH� RQ� KRZ� WKHVH� WUDQVIRUPDWLRQV� DUH� SODQQHG�� GHYHORSHG� DQG�
LPSOHPHQWHG�� DOWKRXJK� WKHUH� LV� VWLOO� QRW� PXFK� GLVFXVVLRQ� RQ� WKH� FRQVHTXHQFHV� DQG�
HYDOXDWLRQ� RI� WKHLU� LPSOHPHQWDWLRQ�� $PRQJ� RWKHUV�� RQH� FDQ� PHQWLRQ� KHUH� ZRUNV� E\�
6Z\QJHGRXZ� DQG� 6DOHW�� WR� QDPH� MXVW� D� IHZ� RI� WKH� NH\� DXWKRUV�� ,Q� DGGLWLRQ�� PRVW� RI� WKH�
DQDO\VLV�RI�WKHVH�FDVHV�ZDV�IRFXVHG�RQ�VSDWLDO�FRQVHTXHQFHV�RI�WKHLU�GHYHORSPHQW����

7KHUHIRUH��WKH�PDLQ�DLP�RI�WKLV�SDSHU�LV�WR�GLVFXVV�WKLV�LVVXH�LQ�WKH�ZLGHU�FRQWH[W��WDNLQJ�LQWR�
DFFRXQW�DOVR�VRFLDO��OHJDO��HFRQRPLF�DQG�LQIUDVWUXFWXUDO�FRQVHTXHQFHV�RI�WKHVH�SURMHFWV��ZLWK�
D� VSHFLDO� IRFXV� RQ� WKH�RQHV� ORFDWHG� LQ� FLW\� FHQWHUV� DQG�JHQHUDWLQJ�PDMRU� FKDQJHV� LQ� WKHLU�
IXQFWLRQDO�DQG�VSDWLDO�VWUXFWXUH��:LWKLQ�WKH�SDSHU�WKH�IROORZLQJ�LVVXHV�DUH�GLVFXVVHG���

-� 7\SRORJ\� RI� FRQWHPSRUDU\� ODUJH�VFDOH� XUEDQ� LQWHUYHQWLRQV�� ORFDWHG� ZLWKLQ� WKH� FLW\�
FHQWHUV��

-� 6FRSH�RI�WKH�VSDWLDO��VRFLDO��HFRQRPLF��LQIUDVWUXFWXUDO�DQG�OHJDO�LVVXHV�DVVRFLDWHG�ZLWK�
FRQWHPSRUDU\�ODUJH�VFDOH�XUEDQ�LQWHUYHQWLRQV��

-� 'LVFXVVLRQ� RI� WKH� FRQVHTXHQFHV� DVVRFLDWHG� ZLWK� LPSOHPHQWDWLRQ� RI� ODUJH�VFDOH�
LQWHUYHQWLRQV�ZLWKLQ� WKH�VWUXFWXUH�RI�FRQWHPSRUDU\�XUEDQ�FHQWHUV�RQ� WKH�EDVLV�RI� WKH�
DQDO\VLV�RI�VHOHFWHG�FDVH�VWXGLHV�IURP�*GDQVN�0HWURSROLWDQ�$UHD��3RODQG���

-� &RQFOXVLRQV�UHJDUGLQJ�IXWXUH�RI�SODQQLQJ�DQG�GHYHORSPHQW�RI�VXFK�SURMHFWV��

2Q� WKLV�EDVLV� WKH�PRUH� LQ�GHSWK�DQDO\VLV�RI� WKH�FDVHV� IURP�*GDĔVN��3RODQG�� LQFOXGLQJ� WKH�
QHZO\� FUHDWHG� ³)RUXP�*GDQVN´�DORQJ�ZLWK� ³2OLYLD�%XVLQHVV�&HQWHU´� DQG� ³1HZ� WUDLQ� VWDWLRQ�
FRPSOH[� LQ� 6RSRW´� SURMHFWV� DUH� GLVFXVVHG�� $OO� WKHVH� DUH� EUDQG� QHZ� LQWHUYHQWLRQV�� ORFDWHG�
ZLWKLQ� WKH�VWUXFWXUH�RI�*GDĔVN�0HWURSROLWDQ�$UHD�±�RQH�RI� WKH�PRVW� LPSRUWDQW�PHWURSROLWDQ�
DUHDV�LQ�WKH�FRXQWU\�DQG�LQ�WKH�HQWLUH�%DOWLF�UHJLRQ���

7KH� ORFDWLRQV�RI� WKHVH�SURMHFW� LQFOXGH�GLVWUHVVHG�VLWH�DV�ZHOO�DV� UHFODLPHG�DUHD�DERYH� WKH�
H[LVWLQJ� UDLOZD\� WUDFNV�� XUEDQL]DWLRQ� RI� WKH� XUEDQ� YRLGV� DQG� WUDQVIRUPDWLRQ� RI� WKH� GLVWUHVV�
UDLOZD\�VLGH�DUHD�� ,Q�DGGLWLRQ�� HDFK�RI� WKHVH�DUH� FRPSOH[�XUEDQ� LQWHUYHQWLRQV��PHHWLQJ� WKH�
FULWHULD�VHW�LQ�GHILQLWLRQ�RI�WKH�ODUJH�VFDOH�XUEDQ�LQWHUYHQWLRQV��ODWHU�RQ�UHIHUUHG�WR�DV�/68,�V���

�

�
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2. Characteristics of the large scale urban interventions 

7\SHV�RI�LQWHUYHQWLRQ�ZLWKLQ�WKH�XUEDQ�DUHDV�PD\�YDU\�DQG�FDQ�EH�GHVFULEHG�GLIIHUHQWO\�GXH�
WR�WKHLU�VL]H�DQG�W\SH�RI�WKH�VLWH��W\SH�RI�WKH�GHJUDGDWLRQ�RU�FKDUDFWHULVWLFV�RI�WKH�VLWH�DV�ZHOO�
DV� IXQFWLRQDO� DQG�PRUSKRORJLFDO� FRPSRVLWLRQ�� %XW� LQ� HYHU\� FDVH� WKH� OHYHO� RI� FRPSOH[LW\� RI�
XUEDQ� LQWHUYHQWLRQ� UHTXLUHG� DVNV� IRU� WKH� FRPSUHKHQVLYH� DSSURDFK� UHJDUGLQJ� SODQQLQJ� DQG�
GHYHORSPHQW� SURFHVVHV�� ,Q� FDVH� WKHUH� LV� D� QHHG� IRU� PRUH� FRPSOH[� IXQFWLRQDO� DQG�
LPSOHPHQWDWLRQ�VROXWLRQV��WKH�LQWHUYHQWLRQ�FDQ�PHHW�WKH�FULWHULD�GHVFULEHG�LQ�WKH�GHILQLWLRQ�RI�
WKH�ODUJH�VFDOH�XUEDQ�LQWHUYHQWLRQV��/68,�V���>/RUHQV������@�

2.1. Definition of the large-scale urban interventions�

/DUJH�VFDOH�XUEDQ�LQWHUYHQWLRQV�DUH�QRW�FKDUDFWHUL]HG�RQO\�E\�WKH�VL]H�RI�WKH�VLWH�GHDOW�ZLWK�RU�
E\� LWV� ORFDWLRQ�� ,Q� IDFW�� ZKDW� PDNHV� WKHVH� GLIIHUHQW�� LV� WKH� FRPSOH[LW\� RI� LQWHUYHQWLRQ��
7KHUHIRUH��WKH�IROORZLQJ�GHILQLWLRQ�FDQ�EH�DSSOLHG�WR�WKH�/68,�V��

³Complex redevelopment programs associated with introduction of new, substantial portions 
of urban program or transportation infrastructure, which are planned and implemented in the 
integrated way by one, clearly defined, entity´��

2Q�WKDW�EDVLV�RQH�FDQ�GUDZ�WKH�IROORZLQJ�FKDUDFWHULVWLFV�RI�WKH�/68,�V��

±� 'LYHUVLILHG�W\SHV�RI�ODQG�XVHV�

±� 1HZ��VXEVWDQWLDO�SRUWLRQV�RI�XUEDQ�SURJUDP��

±� 0RUSKRORJLFDO�FRPSOH[LW\��LQFOXGLQJ�YDULRXV�W\SHV�RI�VWUXFWXUHV�

±� ,QIUDVWUXFWXUH�LPSURYHPHQWV�

±� ,QWHJUDWHG�PRGH�RI�LPSOHPHQWDWLRQ��

±� 3UHVHQFH�RI�RQH��FOHDUO\�LGHQWLILHG��ÄLPSOHPHQWDWLRQ�HQWLW\´�

2.2. Typology of large-scale urban interventions 

2Q�WKH�EDVLV�RI�WKH�DERYH�PHQWLRQHG��RQH�FRXOG�GUDZ�D�W\SRORJ\�RI�WKH�/68,�V��7KLV�FRXOG�
LQFOXGH��

�� .H\� WUDQVSRUWDWLRQ�KXEV� �DVVRFLDWHG�ZLWK� UDLOZD\�� URDG�DQG�DLU� WUDQVSRUWDWLRQ��DORQJ�
ZLWK� RWKHU� XVHV� �FRPPHUFLDO�� EXVLQHVV� DQG� PXOWL�XVH� FRPSOH[HV�� LQFOXGLQJ� WKH��
ÄUDLOZD\�VWDWLRQ�FRPSOH[HV´�

�� +RXVLQJ�FRPSOH[HV�DORQJ�ZLWK�WKH�EDVLF�VRFLDO�LQIUDVWUXFWXUH��

�� &RPPHUFLDO�FRPSOH[HV��ZKLFK�LQFOXGH�VKRSSLQJ�DQG�RWKHU�VHUYLFH�FHQWHUV�DV�ZHOO�DV�
HQWHUWDLQPHQW�FRPSOH[HV��

�� %XVLQHVV�DQG�LQGXVWULDO�SDUNV��LQFOXGLQJ�ÄDLUSRUW�FLWLHV´��

$ERYH� PHQWLRQHG� W\SRORJ\� UHIOHFWV� WKH� FRQWHPSRUDU\� WHQGHQFLHV� UHJDUGLQJ� /68,�V� ZLWKLQ�
(XURSHDQ� FLWLHV� DQG� PD\� EH� IXUWKHU� GHYHORSHG� LQ� FDVH� WKH� QHZ� W\SHV� RI� LVVXHV� HPHUJH�
>/RUHQV������@���
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2.3. Role of the large-scale urban interventions in the process of shaping the urban 
structure�

/68,�V�DUH�IUHTXHQWO\�HPSOR\HG�DV�WKH�YHKLFOHV�DOORZLQJ�FRPSUHKHQVLYH�WUDQVIRUPDWLRQ�RI�
FLWLHV��7KLV�LV�GXH�WR�D�QXPEHU�RI�UHDVRQV��ZKLFK�LQFOXGH�WKH�IDFWV�WKDW�/68,V��

�� FRQWULEXWH�WR�IRFXVLQJ�WKH�LQYHVWPHQW�HIIRUWV�LQ�WKH�GHVLJQDWHG�]RQHV��

�� FDQ�EHFRPH�WKH�WULJJHU�IRU�IXUWKHU�GHYHORSPHQW�SURFHVVHV�LQ�LWV�YLFLQLW\��

�� EHFRPH�ORFDWLRQV�RI�WKH�QHZ�XUEDQ�SURJUDP�RI�RYHU�ORFDO�LPSRUWDQFH�±�LQFOXGLQJ�
W\SHV�QRW�\HW�SUHVHQW�LQ�WKH�JLYHQ�FLW\���UHJLRQ��

�� DOORZ�VXEVWDQWLDO�DFFHOHUDWLRQ�RI�WKH�VSDWLDO�GHYHORSPHQW�SURFHVVHV�RI�ERWK�WKH�HQWLUH�
PHWURSROLWDQ�DUHD�DV�ZHOO�DV�LWV�NH\�SDUWV��

,Q�UHVXOW��LQ�PDQ\�FDVHV�/68,�V�DUH�XQGHUVWRRG�DV�NH\�WULJJHUV�RI�XUEDQ�FKDQJH��7KLV�LV�GXH�
WR�WKH�IDFW�WKDW�GHYHORSPHQW�RI�/68,�V�PD\��

�� LQIOXHQFH�WKH�GHFLVLRQV�RI�RWKHU�LQYHVWRUV���GHYHORSHUV���VLWH�RZQHUV��

�� OHDG�WR�FUHDWLRQ�RI�WKH�QHZ�VSDWLDO�GHYHORSPHQW�SROHV�±�ZKLFK�HVSHFLDOO\�UHODWHV�WR�
WKH�VLWHV�HVSHFLDOO\�DWWUDFWLYH�IRU�LQYHVWRUV��

�� FRQWULEXWH� WR� FKDQJLQJ� WKH� JHRJUDSK\� RI� VSDWLDO� DQG� IXQFWLRQDO� FRQQHFWLRQV� DQG�
QHWZRUNV�ZLWKLQ�WKH�FLW\�DQG�HQWLUH�PHWURSROLWDQ�DUHDV��

�� SUHYHQW�WKH�GLVRUGHUHG��VSRQWDQHRXV�GHYHORSPHQW�±�ZKLFK�LV�GXH�WR�WKHLU�RUGHUHG�
VWUXFWXUH��

,Q�DGGLWLRQ��/68,�V�PD\�DOVR�SOD\�DQ�LPSRUWDQW�UROH�RI�VKDSLQJ�WKH�LQYHVWPHQW�VWUDWHJLHV�ERWK�
RI�WKH�SXEOLF�DQG�SULYDWH�VWDNHKROGHUV��7KLV�FRPHV�IURP�WKH�IDFW�WKDW�/68,�V��

�� DOORZ� FRRUGLQDWHG� DQG� FDUHIXOO\� SODQQHG� UHDOL]DWLRQ� RI� WKH� H[WHQVLYH� LQYHVWPHQW�
SURJUDP��

�� SURYLGH� LQYHVWPHQW� VWDELOL]DWLRQ� IRU� ERWK� ÄOHDGLQJ� HQWLW\´� �L�H�� ODQG� GHYHORSHU�� NH\�
GHYHORSHU��DQG�RWKHU�HQWLWLHV�SDUWQHUV��VPDOO�VFDOH�GHYHORSHUV���

�� DOORZ� FUHDWLRQ� RI� WKH� XUEDQ� VSDFH� RI� SUHGLFWDEOH� TXDOLW\� ±� ZKLFK� FRQWULEXWHV� WR� WKH�
VWDELOL]DWLRQ�RI�WKH�ODQG�PDUNHW��

2.4. Obstacles for planning and implementation of the large-scale urban 
interventions 

3ODQQLQJ� DQG� LPSOHPHQWLQJ� WKH� /68,�V� LV� QRW� DOZD\V� DQ� HDV\� WDVN�� ,Q� PDQ\� FDVHV� LW� LV�
DVVRFLDWHG�ZLWK�D�QXPEHU�RI�REVWDFOHV�DQG�LVVXHV�WKDW�KDYH�WR�EH�WDNHQ�LQWR�DFFRXQW�ZKLOH�
FRQVLGHULQJ�WKHVH�DV�D�YLDEOH�YHKLFOH�IRU�XUEDQ�FKDQJH�>0DUNRZVNL������@��$PRQJ�PDQ\��RQH�
VKRXOG�PHQWLRQ�WKH�IROORZLQJ�NH\�RQHV��

�� ODFN� RI� LQWHUHVW� LQ� XQGHUWDNLQJ� PRUH� FRPSOH[� XUEDQ� XQGHUWDNLQJV� RQ� WKH� VLGH� RI�
ORFDO�SXEOLF�DGPLQLVWUDWLRQ��ÄZKR�GRHV�QRWKLQJ��QHYHU�PDNHV�DQ\�PLVWDNHV´���
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�� ODFN�RI�WUXVW�LQ�SULYDWH�HQWLWLHV�DQG�WKHLU�DFWLYLWLHV�RQ�WKH�VLGH�RI�WKH�SXEOLF�VHFWRU��

�� GLVOLNH� ±� LQ�PDQ\� FDVHV� GXH� WR� ODFN� RI� FOHDU� OHJDO� IUDPHZRUN� ±� LQ� XQGHUWDNLQJ� WKH�
SXEOLF�SULYDWH�SDUWQHUVKLS�VFKHPHV��

�� ODFN� RI� KLJKO\� VNLOOHG� DGPLQLVWUDWLRQ� FOHUNV�RIILFLDOV� DEOH� WR� LQLWLDWH�LPSOHPHQW�PRQLWRU�
WKH�GHYHORSPHQW�RI�WKH�/68,V���

2I� FRXUVH�� DERYH�PHQWLRQHG� REVWDFOHV� DUH� QRW� DOZD\V� SUHVHQW�� ,Q�PDQ\� FDVHV� WKHVH� DUH�
FRQVLGHUHG�DV�RQH�DQG�RQO\� W\SH�RI� YHKLFOH�DEOH� WR�GHOLYHU� WKH�PDMRU�XUEDQ� WUDQVIRUPDWLRQ�
SURMHFWV��7KH�NH\�H[DPSOH�KHUH�LV�+DPEXUJ�+DIHQ&LW\�SURMHFW��ZKLFK�VLQFH�ODWH������LHV�LV�
VXFFHVVIXOO\� LPSOHPHQWHG��� 7KLV� PDMRU� ZDWHUIURQW� WUDQVIRUPDWLRQ� SURMHFW� DOORZHG� QRW� RQO\�
UHJHQHUDWLRQ� RI� WKH� GLVWUHVVHG� XUEDQ� DUHD� EXW� DOVR� UHWDLQLQJ� E\� +DPEXUJ� LWV� SURPLQHQW�
SRVLWLRQ�DV�NH\�EXVLQHVV�FHQWUH�RI�(XURSH��,Q�WKLV�FDVH�LW�ZDV�QHFHVVDU\�QRW�RQO\�WR�GHYHORS�
D�PDVWHUSODQ� LWVHOI� �VHH� ILJ�� ���� EXW� DOVR� WR� FRQFHSWXDOL]H�D� FRPSUHKHQVLYH� LPSOHPHQWDWLRQ�
VFKHPH�EDVHG�RQ�SXEOLF�SULYDWH�SDUWQHUVKLS��

�

)LJ�� ��� 9LVXDOL]DWLRQ� RI� WKH� +DIHQ&LW\� PDVWHUSODQ�� 6RXUFH�� HafenCity Hamburg. Der 
Masterplan. +DPEXUJ�������

%XW�DW�WKH�VDPH�WLPH�RQH�KDYH�WR�QRWH�WKDW�QRW�DOZD\V�SODQQHG�LQWHUYHQWLRQV�DUH�DFWXDOO\�IXOO\�
LPSOHPHQWHG�DQG�QRW�LQ�HDFK�FDVH�WKH\�SURYLGH�DQ�LPPHGLDWH�HIIHFW�RI�XUEDQ�UHJHQHUDWLRQ��,Q�
FDVH�VRPH�RI�WKH�³VXFFHVV�IDFWRUV´�DUH�DEVHQW��LQVWHDG�RI�WKH�FRPSUHKHQVLYH�LPSOHPHQWDWLRQ�
RQFH� FDQ� REVHUYH� SDUWLDO� GHYHORSPHQW� RI� WKH� LVRODWHG� XUEDQ� VWUXFWXUHV�� QRW� DOORZLQJ� WKH�
IXQGDPHQWDO� FKDQJH� RI� WKH� HQWLUH� VLWH�� 2QH� RI� WKH� JRRG� H[DPSOHV� RI� VXFK� D� VLWXDWLRQ� LV�
*ODVJRZ� ZDWHUIURQW�� ZKLFK� ±� GHVSLWH� QXPHURXV� SODQQLQJ� DQG� LPSOHPHQWDWLRQ� HIIRUWV�
XQGHUWDNHQ� VLQFH� ODWH� �����WLHV� ±� LV� VWLOO� D� IUDJPHQWHG� XUEDQ� VWUXFWXUH� DZDLWLQJ�
FRPSUHKHQVLYH�UHMXYHQDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�WKH�FRKHUHQW�XUEDQ�VWUXFWXUH��VHH�ILJ������
2I�FRXUVH�� LQ�HDFK�RI� WKHVH�FDVHV�WKH�UHDVRQ�RI�SDUWLDO� LPSOHPHQWDWLRQ�RU�HYHQ�IDLOXUH�PD\�
YDU\��EXW�VRPH�RI�WKHP�DUH�DVVRFLDWHG�ZLWK�QRW�DOZD\V�SRVLWLYH�FRQVHTXHQFHV�RI�WKH�SODQQHG�
LQWHUYHQWLRQ���

�

�
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)LJ����� ,PDJH�RI�WKH�*ODVJRZ�ZDWHUIURQW��������±�ZKHUH�QHZO\�GHYHORSHG�VWUXFWXUH�DUH�VWLOO�
QHLJKERXUHG�E\�GLVWUHVVHG�VLWHV�DZDLWLQJ�QHZ�FRPSUHKHQVLYH�WUDQVIRUPDWLRQ�GHVSLWH�WKH�IDFW�
WKDW�WKH�UHJHQHUDWLRQ�SURFHVV�ZDV�RULJLQDWHG�RYHU����\HDUV�HDUOLHU��3KRWR�FUHGLW��3��/RUHQV�

3. Selected aspects and contexts associated with planning and implementing the 
large scale urban interventions 

�
$V�GLVFXVVHG�EHIRUH��WKH�/68,�V�PD\�EULQJ�YDULRXV�HIIHFWV�DQG�EH�DVVRFLDWHG�ZLWK�QXPHURXV�
W\SHV�RI�FRQVHTXHQFHV�WR�WKH�XUEDQ�VWUXFWXUH��$PRQJ�WKHVH�RQH�VKRXOG�QDPH�WKH�VSDWLDO�DQG�
LQIUDVWUXFWXUDO� FRQWH[WV� DV�ZHOO� DV� VRFLDO�� OHJDO� DQG� HFRQRPLF� LVVXHV� DVVRFLDWHG�ZLWK� WKHLU�
LPSOHPHQWDWLRQ��0DQ\�RI�WKHP�PD\�EH�FRQVLGHUHG�RI�QHJDWLYH�FKDUDFWHU�WR�WKH�H[LVWLQJ�XUEDQ�
VWUXFWXUHV�DQG�ORFDO�FRPPXQLWLHV��
�
3.1. Spatial contexts 

/68,�V��GXH�WR�WKHLU�VFDOH��PD\�EULQJ�VLJQLILFDQW�FKDQJHV�WR�WKH�XUEDQ�VWUXFWXUH��'HVSLWH�WKH�
UHJHQHUDWLRQ�HIIHFW� IRU� WKH�VLWH� LWVHOI�� LW�PD\�DW� WKH�VDPH� WLPH�FDXVH�disintegration of the 
existing urban structure and networks��$QG�WKLV�PHDQV�QRW�RQO\�WKHLU�WUDQVIRUPDWLRQ�DQG�
FUHDWLRQ�RI�WKH�QHZ�SROHV�RI�JURZWK��EXW�DOVR�HOLPLQDWLRQ�RI�WKH�H[LVWLQJ�YLEUDQW�XUEDQ�FHQWHUV��
,Q�PDQ\� FDVHV�� WKLV� LV� DOVR� DVVRFLDWHG�ZLWK�VXEVWLWXWLQJ� WKH� ³ROG´� FHQWHUV�RI� XUEDQ� OLIH�
with the new ones��ZKLFK�PD\� DOVR� FDXVH� VXEVWLWXWLQJ� WKH� GLYHUVH� IXQFWLRQDO� VWUXFWXUH�RI�
WKRVH�ZLWK�WKH�IDFLOLWLHV�IRFXVHG�L�H��RQ�WRXULVP�DQG�PDVV�HQWHUWDLQPHQW���7KH�JRRG�H[DPSOHV�
RI� VXFK� WKH� VLWXDWLRQ� LV� FRQVWUXFWLRQ� RI� WKH� &HQWU2� FHQWHU� LQ� 2EHUKDXVHQ�� *HUPDQ\�
�GHYHORSHG� LQ� WKH� ODWH������WLHV��ZKLFK�FDXVHG�VHULRXV� IXQFWLRQDO�GHFD\�RI� WKH�QHLJKERULQJ�
XUEDQ� FHQWHUV��� 7R� VRPH� H[WHQG� WKH� VLPLODU� FDVHV� FDQ� EH� IRXQG� LQ�PDQ\� RWKHU� (XURSHDQ�
FLWLHV�OLNH�%DUFHORQD��ZKLFK�FHQWHUV�DUH�RYHU�GRPLQDWHG�E\�WKH�WRXULVP�LQGXVWU\��,Q�UHVXOW��WKH�
GDLO\�QHHGV�RI�WKH�FLWL]HQV�RI�WKHVH�DUHDV��DVVRFLDWHG�L�H��ZLWK�JURFHU\�VKRSSLQJ��KDYH�WR�EH�
IXOILOOHG� LQ�DOWHUQDWLYH�ZD\V���$QRWKHU� LVVXH�LV�DVVRFLDWHG�ZLWK�transformation of the urban 
landscape� ZKLFK�PD\� LQFOXGH� FUHDWLRQ� RI� WKH� QHZ� ODQGPDUNV�� ZKLFK� LQ� VRPH� FDVHV�PD\�
GRPLQDWH� WKH� KLVWRULF� WRZQVFDSHV� DQG� LQIOXHQFH� WKH� SHUFHSWLRQ� RI� WKH� KHULWDJH� DUHDV��
0RUHRYHU�� LQ�VRPH�FDVHV�RQH�FDQ�REVHUYH� WKH� VLJQLILFDQW�environmental changes��ZKLFK�
PD\�LQFOXGH�UHVKDSLQJ�WKH�JUHHQ�DQG�EOXH�LQIUDVWUXFWXUHV�RI�WKH�VLWH��)LQDOO\��LQ�PDQ\�FDVHV�
/68,V�DUH�DVVRFLDWHG�ZLWK�capturing the vast portions of land�DQG�WUDQVIRUPLQJ�WKHP�LQWR�
WKH� FRPPHUFLDO� VWUXFWXUHV�� ZKLFK�PD\�PDNH� IXUWKHU� VSDWLDO� LPSURYHPHQWV� OHDGLQJ� WRZDUGV�
FUHDWLRQ�RI�WKH�PRUH�KXPDQ�VWUXFWXUHV�LPSRVVLEOH���
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3.2. Social issues 

$OWKRXJK� /68,�V� DUH� UDUHO\� ORFDWHG� ZLWKLQ� WKH� DOUHDG\� LQKDELWHG� DUHDV�� WKH\� PD\� DOVR� EH�
DVVRFLDWHG�ZLWK�QXPHURXV�VRFLDO� LVVXHV��7KH�NH\�RQH� LV�EDVHG�RQ� LPSDFW�RI� WKH�/68,�V�RQ�
WKH� ORFDO� FRPPXQLW\��ZLWK� D� VSHFLDO� IRFXV� RQ� WKHVH� SDUWV� RI� LW� LQKDELWLQJ� WKH� VLWHV� LQ� FORVH�
YLFLQLW\�RI� WKH� LQWHUYHQWLRQ�� ,Q�PDQ\�FDVHV�members of these communities are not very 
much welcomed�ZLWKLQ� WKH�ERUGHUV� RI� WKH� QHZO\� GHYHORSPHQW� DUHDV�ZKLOH�±� DW� WKH� VDPH�
WLPH�±� WKH� UHGHYHORSHG�VSDFH�JHWV�RSHQHG� IRU� LQFRPHUV� IURP�PRUH�GLVWDQW�SODFHV�RU�HYHQ�
IURP� RWKHU� FLWLHV�� 7KH� JRRG� H[DPSOH� LV� /\RQ� &RQIOXHQFH�� ZKLFK� KDV� EHFRPH� D� WUXO\�
LQWHUQDWLRQDO� GLVWULFW� DQG�D�QHZ�KXE�RI� XUEDQ�DFWLYLWLHV�ZKLOH� WKH� ORFDO� FRPPXQLW\�ZDV�±� WR�
VRPH� H[WHQG�±� OHIW� EHKLQG��� $W� WKH� VDPH� WLPH� WKLV� QHZO\� WUDQVIRUPHG� VSDFH� LV� ±� LQ�PDQ\�
FDVHV�±�PXFK�PRUH�GHQVH�WKDQ�EHIRUH�ZKLFK�PDNHV�LW� less friendly for the existing local 
community��%XW�DW�WKH�VDPH�WLPH�±�LQ�PDQ\�FDVHV�±�LPSOHPHQWDWLRQ�RI�/68,�V�PD\�HIIHFW�LQ�
creation of the high quality public spaces,� RSHQ� DQG� DFFHVVLEOH� IRU� DOO� FLWL]HQV� DQG�
DOORZLQJ� RUJDQL]DWLRQ� RI� QXPHURXV� SXEOLF� HYHQWV� ±� OLNH� RSHQ�DLU� H[KLELWLRQV� HWF�� $OVR��
development of the new cultural offers as well as shopping and entertainment 
environments�PDNH�WKH�VXUURXQGLQJ�OLYLQJ�HQYLURQPHQWV�PRUH�DWWUDFWLYH��%XW�±�DW�WKH�VDPH�
WLPH� ±� VLQFH� WKH� XUEDQ� HQYLURQPHQWV� ZLWKLQ� ZKLFK� WKH� /68,�V� DUH� ORFDWHG� JHW� PRUH�
FRPPHUFLDOO\� DQG� WRXULVWLFDOO\� DWWUDFWLYH�� WKH� real estate prices within their vicinity may 
rise�DQG�WKH�OLYLQJ�HQYLURQPHQWV�±�JHQWULILHG��,Q�UHVXOW��VRPH�RI�WKH�SUHYLRXV�FLWL]HQV�PD\�ZLOO�
WR�PRYH�RXW�IURP�WKH�GLVWULFWV�DIIHFWHG��$OWKRXJK�DW�WKH�VDPH�WLPH�GHYHORSPHQW�RI�WKH�/68,�V�
PD\�EH�DVVRFLDWHG�ZLWK�creation of new social housing��ZKLFK�FRXOG�EH�ILQDQFHG�IURP�WKH�
fees and taxes�FRPLQJ�IURP�XVLQJ�IRU�WKH�LQYHVWPHQW�SXUSRVHV�WKH�PXQLFLSDO�JURXQGV����

3.3. Legal aspects 

'HYHORSPHQW�RI�WKH�/68,�V�LV�XVXDOO\�DVVRFLDWHG�ZLWK�QXPHURXV�OHJDO�DVSHFWV��6RPH�RI�WKHP�
DUH� UHODWHG� WR� WKH�changes in land ownership patterns�� ,Q� WKHVH�FDVHV� WKH�H[SURSULDWLRQ�
DQG�FRPSXOVRU\�SXUFKDVH�RI� ODQG�FDQ�EH�H[HFXWHG��DOWKRXJK�QRW�HDFK�RI� WKH�OHJDO�V\VWHPV�
DOORZ� IRU�VXFK�WKH�DFWLRQ��$OVR��VHOOLQJ�and leasing publically owned land to the private 
investors� LV�XVXDOO\�H[HFXWHG��7KLV�PD\�WDNH�DOVR�WKH�IRUP�RI�FUHDWLRQ�RI� WKH�SXEOLF�SULYDWH�
SDUWQHUVKLS�VFKHPH��ZLWKLQ�ZKLFK�HDFK�RI� WKH�SDUWQHUV� LV�FRQWULEXWLQJ�ZLWK�GLIIHUHQW� W\SH�RI�
DVVHWV��2Q� WKH�SXEOLF�VLGH� WKLV� LV�XVXDOO\�SXEOLFDOO\�RZQHG� ODQG��ZKLFK�PD\�EH� LQ�KDQGV�RI�
ERWK�PXQLFLSDOLWLHV��VWDWH�DQG�RWKHU�SXEOLF�FRPSDQLHV��OLNH�L�H��DLUSRUW�RU�UDLOZD\�FRPSDQLHV���
,Q�DGGLWLRQ��LVVXLQJ�WKH�SODQQLQJ�SHUPLWV�DOORZLQJ�GHYHORSPHQW�RI�/68,�V�PD\�EH�GHSHQGHQW�
RQ�making the�special development agreements��ZLWKLQ�ZKLFK�WKH�SULYDWH�SDUWQHUV�PD\�EH�
REOLJHG�WR�GHYHORS�HOHPHQWV�DQG�V\VWHPV�RI�SXEOLF�DQG�WHFKQLFDO� LQIUDVWUXFWXUH�RI� WKH�RYHU�
ORFDO� LPSRUWDQFH��$PRQJ�RWKHUV��RQH�FDQ� LGHQWLI\� KHUH�QHZ�SXEOLF� WUDQVSRUWDWLRQ�QHWZRUNV��
SXEOLF� URDGV�DQG�ZDONZD\V�DV�ZHOO�DV�QHZ�RU� UHMXYHQDWHG�SXEOLF�VSDFHV��2Q� WKH�FRQWUDU\��
GHYHORSPHQW�RI�/68,�V�±�GXH� WR� WKHLU�KLJK�FRPPHUFLDO�DWWUDFWLYHQHVV�±�PD\�EH�DVVRFLDWHG�
ZLWK�increased crime rates��)LQDOO\�� LQ�PDQ\�FDVHV�WKH�environmental standards may be 
challenged�DQG�WKH�GHYHORSPHQW�RI�/68,�V�PD\�EH�DVVRFLDWHG�ZLWK�HOLPLQDWLQJ�VRPH�RI�WKH�
HQYLURQPHQWDO� YDOXHV� DQG� HOHPHQWV�� 2I� FRXUVH�� LQ� WKHVH� FDVHV� XVXDOO\� WKH� FRPSHQVDWLRQ�
PHFKDQLVPV� DUH� LQWURGXFHG�� EXW� LQ� UHDOLW\� WKHVH� UDUHO\� SD\� EDFN� WKH� HQYLURQPHQWDO� KDUPV�
FUHDWHG�E\� L�H��HOLPLQDWLRQ�RI�PDWXUH�WUHHV�RU�VHPL�QDWXUDO�FUHHNV�RU�SRQGV�� ,Q�WKHVH�FDVHV��
HYHQ�LI�WKH�ZDWHU�ERGLHV�WKHPVHOYHV�DUH�SUHVHUYHG��WKH\�XVXDOO\�DUH�WUDQVIRUPHG�LQWR�VRPH�
VRUW�RI�SOHDVXUH�DUHDV�DQG�ORVH�WKHLU�HQYLURQPHQWDO�SRWHQWLDOV���
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3.4. Economic issues 

$OVR�WKH�HFRQRPLF�FRQVHTXHQFHV�DVVRFLDWHG�ZLWK�GHYHORSPHQW�RI�/68,�V�DUH�PDVVLYH��2QH�
RI�WKH�PDMRU�WKLQJ�WKDW�KDV�WR�EH�PHQWLRQHG�KHUH�LV�development of the commercial offer�
ZLWKLQ�WKH�FLW\�DQG�increase in the number of jobs��,Q�PDQ\�FDVHV�WKH�QHZ�W\SHV�RI�XUEDQ�
SURJUDP� WKDW� KDYH� QRW� EHHQ� SUHVHQW� EHIRUH� LQ� WKH� FLW\� RU� LQ� WKH� YLFLQLW\� RI� WKH� VLWH� DUH�
LQWURGXFHG��ZKLFK�DGGLWLRQDOO\� LQFUHDVHV� WKH�DWWUDFWLYHQHVV�RI� WKLV� W\SH�RI� WKH�GHYHORSPHQW��
%XW�±�RQ�WKH�FRQWUDU\�±�WKLV�FDQ�KDYH�DOVR�QHJDWLYH�HIIHFW�RQ�WKH�ORFDO�HFRQRP\�DV�D�QXPEHU�
RI� SUHYLRXVO\� H[LVWLQJ� ORFDO� HQWHUSULVHV�� VPDOO� VKRSV� DV� ZHOO� DV� VHUYLFH� SRLQWV� PD\� JR�
bankrupt��2I�FRXUVH�RQH�PD\�DUJXH�WKDW� WKLV�HIIHFW�FDQ�EH�FRQVLGHUHG�UHDO�RQO\� LQ�SDUW��DV�
WKH� FUHDWLRQ� RI� QHZ� MREV� FDQ� FRPSHQVDWH� HOLPLQDWLRQ� RI� WKH� SUHYLRXVO\� H[LVWLQJ� RQHV�� EXW�
ZKDW� FRXQWV� LV� WKDW� XVXDOO\� ZLWKLQ� WKLV� SURFHVV� WKH� ORFDOO\� GHYHORSHG� DQG� VXVWDLQHG�
EXVLQHVVHV�DUH�VSHFLDOO\�HQGDQJHUHG��6R�ZKDW�FRXQWV�LV�QRW�MXVW�WKH�DPRXQW�RI�MREV�EXW�WKHLU�
LPSRUWDQFH�WR�ORFDO�FRPPXQLWLHV��$QRWKHU�NH\�LVVXH�DVVRFLDWHG�ZLWK�GHYHORSPHQW�RI�/68,�V�
LV�FRQQHFWHG�ZLWK�WKH�increased attractiveness�RI�ERWK�WKH�FLW\�DQG�±�LQ�VRPH�FDVHV�±�WKH�
HQWLUH�PHWURSROLWDQ�DUHD��7KLV�KDV�WR�EH�FRQVLGHUHG�LQ�WKUHH�SHUVSHFWLYHV��DWWUDFWLYHQHVV�IRU�
WRXULVWV��PLJUDQWV��ZLOOLQJ�WR�JHW�SHUPDQHQWO\�UHORFDWHG��DQG�RWKHU� LQYHVWRUV��$OO�RI� WKHP�DUH�
LPSRUWDQW�IRU�ORFDO�HFRQRP\�DV�WKLV�PD\�IXUWKHU�VSXU�HFRQRPLF�JURZWK�DQG�LQFUHDVHG�LQFRPH�
WR�PXQLFLSDO�EXGJHW��)LQDOO\��ZKHQ�GLVFXVVLQJ�WKH�HFRQRPLF� LVVXHV�DVVRFLDWHG�ZLWK� ORFDWLRQ�
RI� /68,�V�� RQH�KDV� WR�PHQWLRQ� WKH� ULVN� RI�gentrification and manhattanization5� RI� HQWLUH�
FLWLHV�� EXW� ±� SUHGRPLQDQWO\� ±� RI� WKH� VLWHV� LQ� WKH� FORVH� YLFLQLW\� RI� WKHVH� LQWHUYHQWLRQV�� 7KLV�
FRPHV�DORQJ�ZLWK�increase of the real estate prices��ERWK�IRU�VDOH�DQG�±�SUHGRPLQDQWO\�±�IRU�
UHQW��,W�LV�QHFHVVDU\�WR�PHQWLRQ�WKDW�WKLV�LQFUHDVH�LQ�FDVH�RI�WKH�DQDO\]HG�VLWHV�LV�PXFK�KLJKHU�
WKDQ�LQ�RWKHU�SDUWV�RI�FLWLHV���

3.5. Infrastructure contexts 

)LQDOO\�� LPSOHPHQWDWLRQ� RI� /68,�V� LV� XVXDOO\� DVVRFLDWHG� ZLWK� massive infrastructure 
improvements�� ERWK� RQ�VLWH� DQG� LQ� LWV� YLFLQLW\�� 7KLV� SURFHVV�PD\� LQFOXGH� FUHDWLRQ� RI� QHZ�
SXEOLF� WUDQVSRUWDWLRQ� KXEV� DQG� PXOWL�VWRU\� SDUNLQJ� ORWV�� ZKLFK� RIIHU� new transportation 
options�ERWK�IRU�WKH�UHVLGHQWV�DQG�FXVWRPHUV�RI�WKH�DQDO\]HG�GHYHORSPHQWV�DQG�IRU�DOO�RWKHU�
FLW\�LQKDELWDQWV�DQG�YLVLWRUV��,Q�PDQ\�FDVHV�WKHVH�FRPSRQHQWV�RI�WKH�SURMHFWV�DUH�QHJRWLDWHG�
ZLWKLQ� WKH�DJUHHPHQWV��PHQWLRQHG� LQ�RQH�RI� WKH�SUHYLRXV�SDUWV�RI� WKLV�DUWLFOH��2Q� WKH�RWKHU�
KDQG�� LQFUHDVH� WUDQVSRUWDWLRQ� GHPDQGV� DVVRFLDWHG� ZLWK� /68,�V� PD\� UHVXOW� LQ� increased 
traffic demands�� ERWK� LQ� WHUPV� RI� UHTXHVWV� IRU� PRUH� HIILFLHQW�� VDIH� DQG� UHOLDEOH� SXEOLF�
WUDQVSRUW�DQG�LQ�UHODWLRQ�WR�WKH�GHPDQG�IRU�SDUNLQJ��7KH�ODVW�SDUW�LV�HVSHFLDOO\�YLVLEOH�LQ�FDVH�
WKHUH�LV�D�VKRUWDJH�RI�SDUNLQJ�VSDFHV�ZLWKLQ�WKH�SODQQHG�VWUXFWXUH�DQG�WKH�V\VWHP�RI�SXEOLF�
WUDQVSRUWDWLRQ�LV�QRW�HIILFLHQW�HQRXJK�WR�FDWHU�IRU�WKH�LQFUHDVHG�GHPDQG��$OVR��LQ�PDQ\�FDVHV�
WKHUH� LV� PXFK� JUHDWHU� demand for supply of media�� OLNH� ZDWHU�� HOHFWULFLW\� HWF�� )LQDOO\��
GHYHORSPHQW�RI�/68,�V�PD\� UHVXOW� LQ� increased pollution��ZKLFK� LQFOXGH�ERWK�VROLG�ZDVWH��
ZDVWH�ZDWHU��QRLVH�DV�ZHOO�DV�OLJKW�SROOXWLRQ����

$OO� JURXSV� RI� DVSHFWV� PHQWLRQHG� LQ� WKLV� FKDSWHU� 0D\� EH� IXUWKHU� DQDO\]HG� DFFRUGLQJ� WR� D�
QXPEHU�RI�FULWHULD��$OVR��RQH�KDV�WR�UHPHPEHU�WKDW�VRPH�RI�WKHVH�LVVXHV�DQG�FRQVHTXHQFHV�
PD\� EH� UHJDUGHG� DV� SRVLWLYH� DQG� RWKHUV� DV� QHJDWLYH� WR� WKH� ORFDO� HFRQRP\�� VRFLHW\� DQG�
VSDFH���

�
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4. Selected case studies of large-VFDOH�XUEDQ�LQWHUYHQWLRQV�LQ�*GDĔVN�Metropolitan 
Area 

,Q� RUGHU� WR� SUHVHQW� WKH� DERYH� PHQWLRQHG� LVVXHV� WKUHH� FDVH� VWXGLHV� IURP� WKH� *GDQVN�
0HWURSROLWDQ�$UHD�ZHUH�VHOHFWHG��(DFK�RI�WKHP�KDV�GLIIHUHQW�QDWXUH�DQG�VFDOH��ZKLFK�PDNH�
WKLV�JURXS�DQG�LQWHUHVWLQJ�VHW�DOORZLQJ�IXUWKHU�FRPSDULVRQV���

4.1. )RUXP�*GDĔVN 

7KH�SURMHFW�ZDV�FRQFHSWXDOL]HG�DV�ERWK�UHWDLO��HQWHUWDLQPHQW�DQG�WUDQVSRUWDWLRQ�KXE��DOORZLQJ�
UHRUJDQL]DWLRQ� RI� WKH� PRELOLW\� DQG� ODQG�XVH� SDWWHUQV� LQ� WKH� HQWLUH� FLW\� FHQWHU�� ,Q� DGGLWLRQ��
GHYHORSPHQW�RI� WKLV�SURMHFW�H[WHQVLYHO\� LQIOXHQFHV�WKH�IXWXUH�RI� WKH�FLW\�DQG� LWV�FHQWUDO�SDUW��
FKDQJLQJ� WKH� GHYHORSPHQW� FKDQFHV� RI� RWKHU� SRVW�LQGXVWULDO� DQG� RWKHU� EURZQILHOG� DUHDV�� ,Q�
DGGLWLRQ��LWV�VFDOH�DQG�OHYHO�RI�FRPSOH[LW\�DOORZV�XVLQJ�LW�DV�WKH�JRRG�FDVH�VWXG\��RQ�H[DPSOH�
RI� ZKLFK� WKH� HQWLUH� VFRSH� RI� LVVXHV� DVVRFLDWHG� ZLWK� FRQWHPSRUDU\� ODUJH� VFDOH� XUEDQ�
GHYHORSPHQWV�FDQ�EH�GLVFXVVHG��

 

)LJ�����*HQHUDO�YLHZ�RI�WKH�)RUXP�*GDQVN�FRPSOH[���������3KRWR�FUHGLW��0��+DELHU�

,Q�DGGLWLRQ�WR�WKHVH�JHQHUDO�IHDWXUHV�RI�WKH�SURMHFW��WKLV�QHZ�GHYHORSPHQW�FUHDWHG�D�QHZ�FLW\�
ODQGPDUN��DOWKRXJK�SHUFHLYHG�LQ�WKH�ORFDO�VFDOH��DV�QR�KLJK�ULVH�EXLOGLQJ�ZDV�EXLOW�ZLWKLQ�LW���
7KH�NH\�HQWUDQFH�SOD]D�WR�WKH�HQWLUH�FRPSOH[�±�D�EUDQG�QHZ�SDUW�RI�SXEOLF�VSDFH��DOWKRXJK�
SULYDWHO\�RZQHG�DQG�RSHUDWHG��±�KDV�DOVR�LPPHGLDWHO\�EHFRPH�D�IRFDO�SRLQW�IRU�WKH�FLWL]HQV�
DQG�YLVLWRUV�RI�WKH�FLW\��7KLV�ZDV�DOVR�D�UHVXOW�RI�WKH�GHFLVLRQ�WR�FRPELQH�WKH�FRPPHUFLDO�SDUW�
RI�WKH�SURMHFW�ZLWK�WKH�SXEOLF�WUDQVSRUWDWLRQ�KXE��LQFOXGLQJ�QHZ�VXEXUEDQ�WUDLQ�VWDWLRQ�DQG�NH\�
EXV� DQG� WUDP� VWRSV�� RI� UHJLRQDO� LPSRUWDQFH�� 7KHUHIRUH�� WKH� HQWLUH� FRPSOH[� PD\� EH� QRZ�
UHJDUGHG�DV�QRW�RQO\� WKH�KXJH�VKRSSLQJ�FHQWHU� �WKH�DUHD�RI� LW� LV�RYHU��KD��EXW�D� WUXH�VXE�
FHQWHU�RI�WKH�HQWLUH�*GDĔVN��$OVR��ZKDW�KDV�WR�EH�PHQWLRQHG�LV�WKH�IDFW�WKDW�ZLWKLQ�WKLV�SURMHFW�
D�UDLOZD\�FRUULGRU�ZDV�LQFOXGHG��DQG�WKH�H[LVWLQJ�WUDFNV�ZHUH�FRYHUHG�E\�WKH�SODWIRUP�RQ�WRS�
RI�ZKLFK� SDUW� RI� WKH� FRPSOH[� ZDV� GHYHORSHG�� 7KHUHIRUH�� DOVR� IURP� WKH� ODQGVFDSH� SRLQW� RI�
YLHZ�WKLV�SURMHFW�KDV�D�KXJH�LPSRUWDQFH�IRU�WKH�HQWLUH�FLW\��,Q�UHVXOW�LW�LV�SRVVLEOH�WR�FRQFOXGH�
WKDW�WKLV�GHYHORSPHQW�FRQWULEXWHG�WR�WKH�VSDWLDO�UHRULHQWDWLRQ�RI�WKH�HQWLUH�FLW\�FHQWHU���

�
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%XW� WKH� SURMHFW� +DV� DOVR� QHJDWLYH� DVSHFWV� ZKLFK� KDYH� WR� EH� GLVFXVVHG�� )LUVW� RI� DOO��
FRQVWUXFWLRQ� RI� WKH� H[WHQVLYH� SDUNLQJ� FRPSOH[� LQ� DGGLWLRQ� WR� WKH� FRPPHUFLDO� SDUW� KDV�
JHQHUDWHG�D�KXJH� LQFUHDVH� LQ�FDU� WUDIILF� LQ� WKLV�SDUW�RI�*GDĔVN��$OVR��VLQFH�VR�PDQ\�SXEOLF�
WUDQVSRUWDWLRQ�URXWHV�ZHUH�FRQQHFWHG�WR�WKLV�GHYHORSPHQW��RQH�FDQ�REVHUYH�D�UDSLG�GHFUHDVH�
RI� WKH� YROXPH�RI� SDVVHQJHUV� XVLQJ� WKH� SUHYLRXV� KXE�±�DVVRFLDWHG�ZLWK�*GDĔVN�PDLQ� WUDLQ�
VWDWLRQ�� $OVR�� VRPH� RI� WKH� DUFKLWHFWXUDO� VROXWLRQV� DGRSWHG� �OLNH� LQFRUSRUDWLQJ� WKH� H[LVWLQJ�
5DGXQLD� ULYHU� LQ� WKH� VWUXFWXUH� RI� WKH� FRPSOH[� LQFOXGLQJ� UHEXLOGLQJ� WKH� KLVWRULF� ULYHU� EHG��
JHQHUDWHG� WKH�H[WHQVLYH�GLVFXVVLRQ�RQ� WKH� OLPLWV�RI�SRVVLEOH� LQWHUYHQWLRQ�ZLWKLQ� WKH�KLVWRULF�
DQG� QDWXUDO� VWUXFWXUHV�� 2QH� KDV� WR� PHQWLRQ� WKDW� WKLV� SDUW� RI� WKH� SURMHFW� ZDV� GHYHORSHG�
GHVSLWH�WKH�IDFW�WKDW�GHYHORSHU�LQ�IDFW�GLG�QRW�KDYH�D�YDOLG�SHUPLW�IRU�WKLV�SDUW�RI�ZRUNV��$QG�
WKH� GHFLVLRQ� RI� GRLQJ� WKLV� ZDV� WDNHQ� ZLWK� IXOO� XQGHUVWDQGLQJ� RI� SRVVLEOH� FRQVHTXHQFHV��
LQFOXGLQJ�WKH�H[WHQVLYH�IHHV�ZKLFK�GHYHORSHU�KDG�WR�SD\���

'HVSLWH� WKHVH�� GHYHORSPHQW� RI� WKH� )RUXP� *GDĔVN� FRPSOH[� GHILQLWHO\� FRQWULEXWHG� WRZDUGV�
SHUFHLYLQJ�*GDĔVN�DV�WKH�PDMRU�3ROLVK�PHWURSROLV���

 

)LJ�����0DLQ�HQWUDQFH�WR�WKH�)RUXP�*GDQVN�FRPSOH[���������3KRWR�FUHGLW��0��+DELHU 

4.2. New railway station complex in Sopot 

7KH�QHZ�UDLOZD\�VWDWLRQ�FRPSOH[�LQ�6RSRW��D�FLW\�FRQVWLWXWLQJ�WKH�*GDĔVN�0HWURSROLWDQ�$UHD��
ORFDWHG�MXVW����NP�WR�WKH�QRUWK�IURP�*GDĔVN�FLW\�FHQWHU��ZDV�FRPSOHWHG�LQ�������7KLV�LV�RQH�
RI� WKH� ODUJHVW� SURMHFWV� LQ� 3RODQG� GHYHORSHG� ZLWKLQ� WKH� IUDPHZRUN� RI� WKH� SXEOLF� ±� SULYDWH�
SDUWQHUVKLS�� ,W� LV�DOVR�SHUFHLYHG�DV�NH\�H[DPSOH�RI�FRPELQLQJ� WKH�SXEOLF�DQG�SULYDWH� IXQGV��
DVVHWV�DQG�H[SHULHQFH��:LWKLQ�WKH�SURMHFW�WKH�ODUJH�VFDOH�PXOWL�XVH��FRPSOH[�ZDV�GHYHORSHG��
FRPELQLQJ�WKH�QHZ�EXLOGLQJ�RI�WKH�UDLOZD\�VWDWLRQ��VKRSSLQJ�DQG�JDVWURQRPLF�FHQWHU�DV�ZHOO�
DV�FXOWXUH�IDFLOLWLHV���

'HVSLWH� LWV�VL]H�� WKLV�SURMHFW�KDV�QRW�DIIHFWHG�KHDYLO\� WKH�QDWXUDO�DQG�FXOWXUDO�HQYLURQPHQWV��
DV�ZHOO�DV�KDV�QRW�JHQHUDWHG�PDMRU�WUDQVSRUWDWLRQ�KDVVOH��:KDW�LV�LPSRUWDQW�LV�WKDW�QR�PDMRU�
LQFUHDVH�LQ�WUDIILF�ZDV�REVHUYHG�DIWHU�LWV�FRPSOHWLRQ��,Q�DGGLWLRQ��LWV�DUFKLWHFWXUH�LV�UHJDUGHG�
WR�EH�FRPSDWLEOH�ZLWK�WKH�VXUURXQGLQJ�DUHD��,Q�UHVXOW��WKLV�SURMHFW�LV�SHUFHLYHG�DV�RQH�RI�WKH�
WZR�NH\�KXEV�RI�WKH�6RSRW�FHQWHU��WKH�RWKHU�RQH�LV�VR�FDOOHG�+DIIQHU�&HQWHU�QHDU�6RSRW�3LHU�
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RQ�WKH�ZDWHUIURQW���,W�DOVR�FRQWULEXWHV�WRZDUGV�EXLOGLQJ�WKH�LPDJH�RI�6RSRW�DV�WKH�PRGHUQ�FLW\�
�DQG�QRW�RQO\�QRVWDOJLF�;,;�FHQWXU\�VXPPHU�UHVRUW���ZKLFK�±�LQ�FRQMXQFWLRQ�ZLWK�WKH�IDFW�WKDW�
6RSRW� LV�SHUFHLYHG�DV�RQH�RI�WKH�WRS�WKUHH�FLWLHV� LQ�3RODQG�UHJDUGLQJ�WKH�FRVW�RI� OLIH�DQG�RI�
KLJK� TXDOLW\� RI� XUEDQ� HQYLURQPHQW� ±�PDNHV� MXVWLILHG� LWV� QLFNQDPH� DV� ³0RQWH� &DUOR� RI� WKH�
1RUWK´���

�

)LJ�� ��� *HQHUDO� YLHZ� RI� WKH� QHZ� 6RSRW� 5DLOZD\� 6WDWLRQ� FRPSOH[� �������� 3KRWR� FUHGLW�� 0��
+DELHU 

4.3. Olivia Business Center (OBC) 

2OLYLD� %XVLQHVV� &HQWHU� LV� FXUUHQWO\� WKH� ODUJHVW� RIILFH� SDUN� ZLWKLQ� WKH� *GDĔVN�0HWURSROLWDQ�
$UHD��FRPELQLQJ�VHYHQ�EXLOGLQJ�RI�WRWDO�IORRU�DUHD�RI��������P��RFFXS\LQJ�WKH����KD�SORW��,WV�
PDLQ� SDUW� LV� WKH� KLJK�ULVH� EXLOGLQJ� Ä2OLYLD� 6WDU´� ±� ���VWRULHV� KLJK� FODVV� $� RIILFH� EXLOGLQJ��
VFKHGXOHG� IRU� FRPSOHWLRQ� LQ� WKH� HQG� RI� ������ ZKLFK� LV� DOUHDG\� SHUFHLYHG� DV� WKH� WDOOHVW�
EXLOGLQJ�ZLWKLQ�WKH�*GDĔVN�0HWURSROLWDQ�$UHD�DQG�WKH�QHZ�FLW\�ODQGPDUN��'HYHORSPHQW�RI�WKH�
SURMHFW�FRQWULEXWHG�H[WHQVLYHO\�WR�WKH�UDSLG�FKDQJH�RI�WKH�SDUW�RI�WKH�FLW\�LW�LV�ORFDWHG�ZLWKLQ��
ERWK� LQ� WHUPV�RI�DUFKLWHFWXUDO�DQG�IXQFWLRQDO�FULWHULD��0RUHRYHU��2OLYLD�%XVLQHVV�&HQWHU�+DV�
EHFRPH�D�VHDW�IRU�PDQ\�ERWK�ORFDO�DQG�LQWHUQDWLRQDO�FRPSDQLHV��ZKLFK�FRQWULEXWHG�WRZDUGV�
FUHDWLRQ�RI�WUXO\�LQWHUQDWLRQDO�LPDJH�RI�WKLV�VLWH��,Q�DGGLWLRQ��ORFDWLRQ�RI�WKH�FRPSOH[�LQ�FORVH�
YLFLQLW\� RI� VXEXUEDQ� WUDLQ� VWDWLRQ� DOORZHG�PDQ\� RI� WKH� FRPPXWLQJ� HPSOR\HHV� WR� XVH� SXEOLF�
WUDQVSRUWDWLRQ�DV�WKH�EDVLF�ZD\�RI�JHWWLQJ�WR�WKHLU�RIILFHV���

'HVSLWH� WKHVH� IHDWXUHV� RI� WKH� SURMHFW�� WKH� NH\� LVVXH� DVVRFLDWHG� ZLWK� LWV� GHYHORSPHQW� LV�
MDPPLQJ� WKH�*UXQZDOG]ND�$YHQXH� �WKH�PDLQ� VSLQH� RI� WKH�7UL�&LW\� DUHD�� LQ� FORVH� YLFLQLW\� RI�
ZKLFK� WKH�2%&�FRPSOH[�ZDV� ORFDWHG��� ,Q�DGGLWLRQ��H[WHQVLYH�XVDJH�RI�SULYDWH�FDUV�E\�2%&�
HPSOR\HHV�OHG�WR�WKH�VLWXDWLRQ�WKDW�HYHU\�SLHFH�RI�YDFDQW�ODQG�ORFDWHG�LQ�WKH�ZDONLQJ�GLVWDQFH�
IURP�2%&�ZDV�FRQYHUWHG� LQWR�SDUNLQJ��7KLV� UHVXOWHG� LQ�PHDVXUHV�XQGHUWDNHQ�E\�RWKHU�VLWH�
RZQHUV� LQ� WKH�DUHD�±� DQG� WKH� ODUJHVW� RQH� LV�*GDĔVN�8QLYHUVLW\� ±� DLPHG�DW�SURWHFWLQJ� WKHLU�
ODQG�IURP�EHLQJ�XVHG�DV�XQRIILFLDO�SDUNLQJ�� ,Q�WKLV�FDVH�WKH�XQLYHUVLW\�DXWKRULWLHV�GHFLGHG�WR�
IHQFH� LWV� DUHD�� ZKLFK� ZDV� DVVRFLDWHG� ZLWK� D� YHU\� QHJDWLYH� UHVSRQVH� IURP� WKH� DFDGHPLF�
FRPPXQLW\��$OVR��RWKHU�RIILFH�SDUN�RZQHUV�LQ�WKH�YLFLQLW\�RI�WKH�2%&�KDG�WR�GHDO�ZLWK�LVVXHV�
FRPLQJ�IURP�LQFUHDVHG�WUDIILF�LQ�WKH�DUHD�DV�ZHOO�DV�ZLWK�KHDYLO\�LQFUHDVHG�GHPDQG�IRU�SXEOLF�
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WUDQVSRUWDWLRQ��7KHVH� LVVXHV�DUH� VWLOO� WR�EH� VROYHG��$QRWKHU�SUREOHP� LV�DVVRFLDWHG�ZLWK� WKH�
WDOOHVW� EXLOGLQJ� RI� WKH� 2%&� FRPSOH[� ±� ³2OLYLD� 6WDU´�� ,WV� H[WHQVLYH� LOOXPLQDWLRQ� FDXVHG�
GLVFXVVLRQ�RQ�KRZ�WKLV�LV�SROOXWLQJ�WKH�QHLJKERULQJ�DUHDV�ZLWK�XQZDQWHG�OLJKWV�DV�±�GXH�RI�LWV�
KHLJKW� ±� LW� ZDV� DIIHFWLQJ� SUHWW\� ODUJH� SDUW� RI� WKH� FLW\�� LQFOXGLQJ� WKH� KLVWRULF� GLVWULFWV� DQG�
KHULWDJH� DUHDV�� 7KLV� FRXOG� SRWHQWLDOO\� OHDG� WR� WKH� FRXUW� FDVHV� SXW� WKURXJK� E\� XQKDSS\�
FLWL]HQV��,Q�DGGLWLRQ��WKH�ODUJH�GHQVLW\�RI�WKH�SURMHFW��)$5��PD\�FDXVH�LQ�IXWXUH�HQYLURQPHQWDO�
LVVXHV��ODFN�RI�JUHHQ�VSDFHV��QR�RSSRUWXQLW\�IRU�WKH�UDLQ�ZDWHU� WR�EH�UHWDLQHG�ZLWKLQ�WKH�VLWH�
HWF����)LQDOO\��GHVSLWH�LWV�TXLWH�FHQWUDO�ORFDWLRQ�LQ�FORVH�SUR[LPLW\�RI�NH\�WUDQVSRUWDWLRQ�KXEV�DV�
ZHOO�DV�RWKHU�ORFDO�FHQWHUV�2%&�LV�VWLOO�SHUFHLYHG�DV�D�ZKLWH�FROODU�ZRUNHUV�DUHD��ODFNLQJ�WKH�
SXEOLF� VSDFH� ±� ZKLFK� LQ� IDFW� LV� XQWUXH� DV� ZLWKLQ� WKH� FRPSOH[� D� YDVW� SXEOLF� DUHDV� ZHUH�
GHYHORSHG�DQG�2%&�PDQDJHPHQW�LV�WU\LQJ�WR�EULQJ�WR�WKLV�VLWH�PDQ\�SXEOLF�HYHQWV���

�

)LJ�����*HQHUDO�YLHZ�RI�WKH�2OLYLD�%XVLQHVV�&HQWHU�FRPSOH[���������3KRWR�FUHGLW��0��+DELHU 

5. Conclusions 

$V�DUJXHG��ODUJH�VFDOH�XUEDQ�LQWHUYHQWLRQV�KDYH�EHFRPH�D�FRPPRQ�GHYHORSPHQW�SUDFWLFH�LQ�
FRWHPSRUDU\�FLWLHV��DOORZLQJ�DFKLHYLQJ�UDSLG�FKDQJHV�LQ�WKHLU�XUEDQ�VWUXFWXUH��%XW�DW�WKH�VDPH�
WLPH� WKHLU� LPSOHPHQWDWLRQ� LV� DVVRFLDWHG� ZLWK� QXPHURXV� LVVXHV� DQG� FRQVHTXHQFHV�� ZKLFK�
ZHUH�RXWOLQHG�LQ�WKH�DUWLFOH��2QH�FDQ�LGHQWLI\�ERWK�VRFLDO��OHJDO��HFRQRPLF�DQG�LQIUDVWUXFWXUDO�
FRQVHTXHQFHV�RI�WKH�GHYHORSPHQW�RI�/68,�V��2I�FRXUVH��WKH�VFRSH�RI�WKHVH�GHSHQGV�RQ�WKH�
QDWXUH�� ORFDWLRQ� DQG� FKDUDFWHU� RI� WKH� SDUWLFXODU� SURMHFW�� WKHUHIRUH� LWV� SHFXOLDULWLHV� VKDOO� EH�
WDNHQ�LQ�WKH�DFFRXQW�LQ�FDVH�RI�WKH�PRUH�GHWDLOHG�DQDO\VLV��$QG�DOWKRXJK�WKHVH�LQWHUYHQWLRQV�
DUH�IUHTXHQWO\�DVVRFLDWHG�ZLWK�D�QXPEHU�RI�QHJDWLYH�LQIOXHQFHV��VWLOO�WKHLU�LPSOHPHQWDWLRQ�FDQ�
KHOS�LQ�VSXUULQJ�XUEDQ�GHYHORSPHQW�DQG�PDNLQJ�FLWLHV�PRUH�DWWUDFWLYH��,Q�PDQ\�FDVHV�WKHVH�
DUH�DOVR�WKH�RQO\�FKDQFH�IRU�XQGHUWDNLQJ�WKH�FRPSOH[�UHJHQHUDWLRQ�SURJUDPV�IRU�GLVWUHVVHG�
VLWHV��ZKLFK�RWKHUZLVH�ZRXOG�HLWKHU�QHYHU�EH�WUDQVIRUPHG�RU�±� LQ�VRPH�FDVHV�±�PLJKW�KDYH�
EHHQ�GHYHORSHG�LQ�DQ�DFFLGHQWDO�ZD\���

�

�

�
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Research On the Planning of Community Life Circle in New Town 

Based on an Evaluation Approach 
²²A Case Study of Ningbo Eastern New Town in China 
�6PDUW�DQG�4XDOLW\�±�D�7HFKQLFDO�'LVFXVVLRQ�IRU�&RPPXQLW\�/LIH�&LUFOH�3ODQQLQJ��
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<XDQ�/8��;LDQJ\L�:$1*��8UEDQVSDFH�3ODQQLQJ�DQG�$UFKLWHFWXUDO�'HVLJQ�&R���/7'�

�6KHQ]KHQ�.��&KLQD�

�
�
Abstract: &RPPXQLW\� OLIH�FLUFOH��&/&��SODQQLQJ�KDV�JUDGXDOO\�EHFRPH�DQ� LPSRUWDQW�SDUW�RI�
XUEDQ�VSDFH�FUHDWLRQ�LQ�&KLQD��7KLV�SDSHU�IRFXVHV�RQ�WKH�UHDO�SURMHFW�LQ�1LQJER�(DVWHUQ�1HZ�
7RZQ��DLPLQJ�WR�DFKLHYH�D�&/&�SODQQLQJ�PHWKRG�DQG�D�GHVLJQ�PRGHO��WKURXJK�DQ�HYDOXDWLRQ�
DSSURDFK��%HJLQ�E\�GHILQLQJ�WKH�FRQFHSW�RI�&/&��UHOHYDQW�SODQQLQJ�SUDFWLFHV�DQG�UHVHDUFKHV�
ZHUH�VXPPDUL]HG��6HFRQGO\��WKLV�UHVHDUFK�DVVHVVHV�WKH�FXUUHQW�OLIH�FLUFOH�IURP�WZR�DVSHFWV��
VRFLDO�GHPDQG�DVSHFW�DQG�SK\VLFDO�VSDFH�DVSHFW��)RU�VRFLDO�GHPDQG�DVSHFW��WKH�SUREOHPV�LQ�
FXUUHQW� OLYLQJ� VSDFH� LV� REWDLQHG� WKURXJK� UHVLGHQWV¶� VXUYH\�� )RU� SK\VLFDO� VSDFH� DVSHFW�� D�
KDELWDEOH�HYDOXDWLRQ�PRGHO�ZDV�XVHG�WR�UHILQH�DQG�VXPPDUL]H� WKH�VSDWLDO�FKDUDFWHULVWLFV�RI�
KLJK�VFRULQJ� FRPPXQLW\� DPRQJ� WKH� VHOHFWHG� VHYHQ� UHVLGHQWLDO� JURXSV�� )LQDOO\�� IRXU� VSDWLDO�
PRGHOV�RI�&/&�DUH�FRQVWUXFWHG��ZKLFK�DUH�QHZ�UHVLGHQWLDO�DUHD��ROG�WRZQ��EXVLQHVV�DUHD��DQG�
FXUUHQW� UHVLGHQWLDO� DUHD�� ,Q� DGGLWLRQ�� WDUJHWHG� SODQQLQJ� VWUDWHJLHV� DUH� SURSRVHG� WR�
FRPSOHPHQW�WKH�VKRUW�ERDUGV�RI�QHZ�WRZQ�GHYHORSPHQW��DQG�WR�DFKLHYH�WKH�JRDO�RI�OLYDELOLW\���
�
Key Words: &RPPXQLW\�� &RPPXQLW\� /LIH� &LUFOH�� +DELWDEOH� (YDOXDWLRQ�� 6RFLDO� 'HPDQG��
3ODFH�&UHDWLRQ�
�
�
1. Introduction 
�
:LWK�WKH�GLYHUVLILHG�GHYHORSPHQW�RI�XUEDQ�DUHDV��WKH�UHVHDUFK�DQG�SODQQLQJ�RI�FRPPXQLWLHV�
KDV�JUDGXDOO\�VKLIWHG�IURP�WUHDWLQJ�UHVLGHQWV�DV�D�KRPRJHQHRXV�JURXS�WR�IRFXVLQJ�RQ�YDULHG�
QHHGV� RI� GLIIHUHQW� VRFLDO� JURXSV�� 6WDQGLQJ� RQ� WKH� SRLQW� RI� UHVLGHQWV¶� OLYLQJ� VSDFH�� &/&�
UHVHDUFK�DQG�SODQQLQJ�ZHUH�JUDGXDOO\�EHFRPLQJ�D�YLWDO�WRRO�WR�PHHW�WKH�QHHGV�RI�UHVLGHQWV��WR�
EDODQFH� UHVRXUFH� DOORFDWLRQ�� DQG� WR�PDLQWDLQ� ORFDO� OLIH�� 7KH� (DVWHUQ� 1HZ� 7RZQ� ORFDWHG� LQ�
1LQJER��&KLQD��ZKLFK� LV� WKH� IXWXUH� SROLWLFDO� DQG� HFRQRPLF� FHQWHU� KHUH�� KDV� XQGHUJRQH� WHQ�
\HDUV�RI�FRQVWUXFWLRQ�DQG�GHYHORSPHQW��$V�D�W\SLFDO�FDVH�RI�QHZ�FLW\�FRQVWUXFWLRQ�LQ�&KLQD��
WKH�FUHDWLRQ�RI�LWV�&/&�LV�UHSUHVHQWDWLYH��
�
2.  Concept definition and Status overview 
�
2.1  The concept of CLC 
7KH� FRQFHSW� RI� ³OLIH� FLUFOH´� EHJDQ� LQ� -DSDQ� �;LDR�� ������ �� ,W� PDLQO\� UHIHUV� WR� WKH�PDWXULW\�
DFWLYLWLHV� RI� VKRSSLQJ�� OHLVXUH�� IULHQGVKLS�� HGXFDWLRQ�� PHGLFDO� FDUH�� DQG� FXOWXUH� LQ� PDWXUH�
FLWLHV�RU�UHJLRQV��7KH�FRQFHSW�RI�³'DLO\�/LIH�&LUFOH´��ZKLFK�LV�FRUUHODWHG�ZLWK�WKH�VFDOH�RI�&/&��
UHIHUV�WR�WKH�VSDWLDO�RU�EHKDYLRUDO�VSDFH�LQYROYHG�LQ�GDLO\�DFWLYLWLHV�VXFK�DV�VKRSSLQJ��OHLVXUH��
FRPPXWLQJ��VRFLDO� LQWHUDFWLRQ�DQG�PHGLFDO�FDUH� �;LDR���������%DVHG�RQ� WKH�FRQVHQVXV�� WKH�
GHILQLWLRQ�RI�&/&�FRXOG�EH�UHILQHG�LQWR�WKUHH�NH\ZRUGV��UHVLGHQWV��GDLO\�DFWLYLWLHV��DQG�VSDWLDO�
VFRSH��
�
7KH�FRQFHSW�RI�&/&� LQ� WKLV� UHVHDUFK�GLVFXVVHV� WKH�VSDWLDO� IRUP�DQG�VWUXFWXUDO�V\VWHP�� WKDW�
FRYHULQJ� YDULRXV� GDLO\� DFWLYLWLHV� RI� UHVLGHQWV� DURXQG� WKHLU� OLYLQJ� VSDFH�� ,WV� VXSSRUWLQJ�
VXEV\VWHP� LQFOXGHV� ILYH� DUHDV�� OLYLQJ� VSDFH�� HPSOR\PHQW� VSDFH�� URDG� V\VWHP�� VHUYLFH�
IDFLOLWLHV�DQG�SXEOLF�VSDFH��
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2.2  Planning practice of CLC in Asia 
7KH�UHVHDUFK�DQG�SODQQLQJ�RI� OLIH�FLUFOH�FRXOG�EH� WUDFHG�EDFN� WR�-DSDQ��DQG�WKHQ�VSUHDG�WR�
6RXWK�.RUHD��6LQJDSRUH��7DLZDQ�DQG�RWKHU�FRXQWULHV�DQG�UHJLRQV��7DEOH���VXPPDUL]HV� WKH�
&/&�FRQWHQW�ZLWKLQ�HDFK�SODQQLQJ�SUDFWLFH��
�

Country or 
region�

Name of 
Community 

life circle�
Service� Travel 

time�
service 
radius�

Circle 
range� Population �

Japan� 5HVLGHQWLDO�
$UHD�

EDVLF�VHUYLFHV��
IRFXVLQJ�RQ�WKH�
IDFLOLWLHV�XVHG�
DURXQG�WKH�

UHVLGHQWLDO�DUHD�

���
PLQXWHV�
ZDONLQJ�

:LWKLQ�
�����
PHWHUV�

����NPð� �������WR��
������

Korea� 0LGGOH�/LIH�
&LUFOH�

SULPDU\�VFKRRO��
GDLO\�VKRSSLQJ�
�QHLJKERUKRRG�

FHQWHU��

���
PLQXWHV�
ZDONLQJ�

�����
�����
PHWHUV�

����NPð� �������WR��
������

Singapore�
1HLJKERUKR
RG�/LYLQJ�
&LUFOH�

SULPDU\�VFKRRO��
QHLJKERUKRRG�
FHQWHU��GDLO\�
VHUYLFH��

�����
PLQXWHV�
ZDONLQJ�

����
PHWHUV� ����NPð� �������WR��

������

Shanghai, 
China�

���0LQXWHV�
&RPPXQLW\�
/LIH�&LUFOH�

%DVLF�VHUYLFH�
DQG�SXEOLF�HYHQW�
VSDFH�UHTXLUHG�

IRU�OLIH�

���
PLQXWHV�
ZDONLQJ�

����
�����
PHWHUV�

DERXW���
NPð�

�������WR��
�������

Table 1 Summary of CLC practices in Asia 
Source: AuthRU¶V summary based on different cases�

�
$FFRUGLQJ� WR� WKHVH�SODQQLQJ�FDVHV�� WKH�VL]H�RI� WKH�&/&�ZDV�VXSSRVHG� WR�PDWFK� WKH�VWUHHW�
VFDOH�DQG�SRSXODWLRQ�VL]H��DQG�LW� LV�PDLQO\�FRQILJXUHG�WR�PHHW�WKH�VRFLDO�GHPDQG�RI�VHUYLFH�
IDFLOLWLHV�DQG�SXEOLF�VSDFHV��
�
2.3  Overview of research site 
7KH�(DVWHUQ�1HZ�&LW\�LV�WKH�JHRPHWULF�FHQWHU�LQ�1LQJER
V�IXWXUH�XUEDQ�VWUXFWXUH��DQG�LW�KDV�D�
WRWDO�ODQG�RI�������NPð��0RVW�RI�WKH�QHZ�FLW\�FRQVWUXFWLRQ�LQ�FRUH�DUHDV�KDYH�EHHQ�FRPSOHWHG��
ZKLOH�WKH�HDVWHUQ�SDUW�LV�ZKHUH�UHVHWWOHPHQW�DUHD��ROG�WRZQ�DUHD�DQG�IDUPODQG�ORFDWHG��
�

�
Figure1: Location of Eastern New Town in Ningbo, China 

Source: AuthRU¶V�VHOI-drawn, base map from https://www.mapbox.com/studio/styles�
��
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Figure 2: current land use of Eastern New City 

Source: AutKRU¶V�VHOI-drawn�
��
2.4  The scale of CLC 
7KH�&/&� FRQVWUXFWHG� LQ� WKH�1LQJER�(DVWHUQ�1HZ�7RZQ� LQFOXGHV� FRPPXQLW\�OHYHO� IDFLOLWLHV�
DQG� RSHQ� VSDFHV�� ZLWK� D� VHUYLFH� UDGLXV� RI� ���� WR� ���� PHWHUV� ZLWKLQ� ��� PLQXWHV� ZDONLQJ�
GLVWDQFH��,W�VHUYHV�D�SRSXODWLRQ�RI��������WR��������SHRSOH��
�
3. Social demands survey and analysis 
 
3.1  Core requirements of each supporting subsystem 
%DVHG� RQ� TXHVWLRQQDLUHV� DQG� LQWHUYLHZV� �7KH� WRWDO� QXPEHU� RI� LVVXHG� TXHVWLRQQDLUHV� ZHUH�
�����RI�ZKLFK�����ZHUH�YDOLG���WKLV�UHVHDUFK�DQDO\]HV�WKH�UHVLGHQWV
�HYDOXDWLRQ�RQ�WKH�OLYLQJ�
VSDFH�LQ�WKH�(DVWHUQ�1HZ�7RZQ��DQG�GLIIHUHQW�GHPDQGV�WKDW�FRUUHVSRQGLQJ�HDFK�VXEV\VWHP��
�
���� /LYLQJ� 6SDFH�� 7KH� IRFXVLQJ� IDFWV� LQ� OLYLQJ� VSDFH� DUH� KLJK�TXDOLW\� IDFLOLWLHV�� FRQYHQLHQW�
WUDQVSRUWDWLRQ� DQG� D� KHDOWK\� DQG� SOHDVDQW� FRPPXQLW\� HQYLURQPHQW�� +LJK�TXDOLW\� IDFLOLWLHV�
VKRXOG�FRQFHUQ�D�ZKROH�OLIH�F\FOH�VHUYLFHV�WKURXJK�GLIIHUHQW�SURGXFWV�IRU�GLYHUVH�JURXSV��IRU�
H[DPSOH��VHQLRU�DSDUWPHQWV��FRPPHUFLDO�DSDUWPHQWV��DQG�HOLWH�DSDUWPHQWV��$W�WKH�VDPH�WLPH��
HQYLURQPHQWDO� IULHQGO\� KRXVLQJ�� UHQRYDWLRQ� RI� ROG� KRXVHV� DQG� YLOODJHV� DOVR� UHFHLYHG� KLJKO\�
DWWHQWLRQ��
�

24

27

58

93

111

114

145

0 50 100 150 200

Management�Factors�(property�management,�community�
safety,�etc.�)

Social�Factors�(good�neighbourlines,�close�to�friends�and�
family�members)

Housing�Factors�(unit,�prices,�etc.)

Employment�Factors�(close�to�working�places,�etc.�)

Environmental�Factors�(great�environment,�high�quality�open�
spaces,�clean�streets,�etc.)

Traffic�Factors�(urderground�access,�no�traffic�jam,�etc.)

Facility�Factors�(public�service�facilities�fo�different�groups)

What�do�you�care�most�about�when�you�choose�a�
residential�area?�(Comprehensive�analysis)

�
Figure 3: Factors when people choosing a residential area 

Source: AutKRU¶V�VHOI-drawn, data collected by survey�
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�
���� (PSOR\PHQW� VSDFH�� 7KH� PRVW� XUJHQW� UHTXLUHPHQWV� KHUH� DUH� SDUNLQJ� IDFLOLWLHV�� DQG�
FDWHULQJ�VHUYLFHV��,W�LV�FRQVLGHUHG�WKDW�RIILFH�VSDFH�LQ�QHZ�FLW\�LV�UHODWLYHO\�LQGHSHQGHQW�DQG�
ODFNV� FRPPXQLFDWLRQ�ZLWK� WKH�VXUURXQGLQJ�HQYLURQPHQW��7KLV� LQWHUYLHZ�DOVR� VXJJHVWV�PRUH�
GLYHUVLILHG� RIILFH� VSDFH� EOHQGLQJ� VXUURXQGLQJ� DPHQLWLHV�� OLNH� PDNHUV� VSDFH�� IXQFWLRQDO�
FRPSRVLWH� RIILFH� DQG� ORZ�FRVW� HQWHUSULVH� FRPPXQLWLHV�� WR� SURYLGH� D� PRUH� FUHDWLYH� ZRUN�
HQYLURQPHQW��
�

4

6

6

9

12

17

35

48

54

54

54

78

105

0 20 40 60 80 100 120

Hotels

Conference�Center

Others

Professional�Training

Financial�Institution

Government�Services

Cyber-infrastructure

Leisure/Entertainment

Convenience�Store

Shopping�Center

Green�Space

Catering

Parking

Environmental�factors�and�service�facilities�urgently�
needed�to�be�improved�in�the�office�area

�
 Figure 4: Environmental factors and service facilities needed to be improved in office area 

Source: AutKRU¶V�VHOI-drawn, data collected by survey�
�
���� 5RDG� V\VWHP�� 7KH� SULPDULO\� FRQFHUQHG� ILHOG� RI� UHVLGHQWV� ZHUH� ZDONLQJ� HQYLURQPHQW��
SDUNLQJ� SUREOHPV� DQG� SXEOLF� WUDQVSRUWDWLRQ��ZKLFK� LQFOXGHV� OLPLWHG� EXV� URXWHV�� FRQJHVWLRQ��
DQG�WUDIILF�WUDQVIHU��'XULQJ�WKH�LQWHUYLHZ��UHVLGHQWV�H[SUHVVHG�WKHLU�GHVLUH�WR�SURYLGH�UXQQLQJ�
SDWK�DQG�OHLVXUH�IDFLOLWLHV��$V�D�QHZ�W\SH�RI�SXEOLF�WUDQVSRUWDWLRQ��VKDUHG�ELF\FOHV�ZHUH�DOVR�
KLJKO\�UHFRPPHQGHG�LQ�WKH�QHZ�FLW\��%XV�LQWHOOLJHQW�V\VWHP�LV�DOVR�FRQFHUQHG��
�

36

36

61

68

71

74

76

0 20 40 60 80

Depressed�by�roadside�high-rise�buildings

Imperfect�traffic�intelligent�indication�system

Limitted�shared�bicycle

Limtted�bus�lines/�Inconvenient�traffic�connection

Dissatisfied�environment�of�pedestrian�path

Pedestrian�path�is�not�continuous/�parking�occupied�walkway

Monotonous�design�of�pedestrian�path,�lack�of�attrations

Traffic�environment problems that need improvement

 
Figure 5:  Problems of current traffic environment 

Source: AutKRU¶V�VHOI-drawn, data collected by survey�
�
����$PHQLWLHV��7KH�KLJKHVW�GHPDQG�LV�WR�LQFUHDVH�ILWQHVV�DQG�OHLVXUH�IDFLOLWLHV��GDLO\�VKRSSLQJ�
DQG�OLYLQJ�VHUYLFH�IDFLOLWLHV��$FFRUGLQJ�WR�WKH�LQWHUYLHZ��UHVLGHQWV�HVSHFLDOO\�UHTXLUH�IRU�PRUH�
IOH[LEOH� VHUYLFH� IDFLOLWLHV�� VXFK� DV� VKDUHG� IDFLOLWLHV�� FKLOGFDUH� IDFLOLWLHV� QHDU� RIILFH� DQG�
XQPDQQHG� FRQYHQLHQFH� VWRUHV� LQ� FRPPXQLW\�� VPDOO� FDIHV�� HWF�� 5HVLGHQWV� DOVR� VXJJHVW� WR�
UHXVH�ROG�EXLOGLQJV�DV�QHLJKERUKRRG�DFWLYLW\�VSDFHV��
�
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20

33

46

57

61

74

88

99
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Management�services�(neighborhood�committee,�police�office,�service�
center,�etc.)

Bus�support�(bus�stop,�shared�bicycle,�etc.)

Welfare�(nursing�station,�care�home,�etc.)

Culture�and�entertainment�(cultural�center,�chess�room,�community�
library,�etc.)

Health�care�(community�health�stations,�pharmacies,�etc.)

Education�(nursery,�kindergarten,�primary�school,�middle�school,�etc.)

Daily�shopping�and�living�services�(food�markets,�cantering,�repairs,�daily�
stores,�etc.)

Fitness�and�Leisure�(community�stadiums,�ecent�centers,etc.)

Which facilities you think should be improved in your living
community ?

�
Figure 6: Facilities should be improved in community 
Source: AutKRU¶V�VHOI-drawn, data collected by survey�

��

�
Figure 7: Facilities should be added in community 

Source: AutKRU¶V�VHOI-drawn, data collected by survey�
�
����3XEOLF�6SDFH��7KH� SULQFLSDO� SUREOHP�KHUH� LV� WKH� DFFHVVLELOLW\� RI� JUHHQ� VSDFHV��0RVW� RI�
RSHQ�VSDFHV�ODFNV�UHFUHDWLRQDO�IDFLOLWLHV�DQG�XQLTXH�FKDUDFWHULVWLFV��7KHPDWLF�SXEOLF�VSDFHV�
ZHUH� UHTXLUHG� ZKLOH� WKH� TXDQWLW\� RI� JUHHQ� SODFHV� VKRXOG� EH� DGGHG�� $W� WKH� VDPH� WLPH��
UHVLGHQWV�PHQWLRQHG�WKDW�SULYDWH�FORVHG�VSDFH�VKRXOG�EH�VKDUHG�LQ�WKH�IXWXUH�E\�EUHDNLQJ�WKH�
ZDOO�W\SH�FRPPXQLW\�PRGH���

18

27

32

36

51

56

74

75

85

0 10 20 30 40 50 60 70 80 90

Old�facilities

Small�scale

limited�activity

Poor�environment

limited�parking�space

Small�quantity

Lack�of�characteristics

Insufficient�service�facilities

Far�from�home

What�problems�you�think�in�the�existing�public�space�
within Eastern�New�City?

�
Figure 8: problems of open spaces in Eastern New City 
Source: AutKRU¶V�VHOI-drawn, data collected by survey�
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3.2  Summary of social demands survey  
$QDO\VLV�VKRZV�WKDW�WKH�PDLQ�FRQWUDGLFWLRQ�RQ�H[LVWLQJ�OLYLQJ�VSDFH�LQ�WKH�(DVWHUQ�1HZ�7RZQ�
LV� WKH� WRS�GRZQ� UHVRXUFH� DOORFDWLRQ� PRGH� DQG� WKH� UHVLGHQWV
� KLJK�OHYHO� UHTXLUHPHQW�� 7KH�
GHPDQGV�RI�UHVLGHQWV�LQFOXGH�WZR�PDMRU�WKHPHV��ILUVW��WR�LPSURYH�EDVLF�QHHGV��DQG�VHFRQG��
WR�LQFUHDVH�H[LVWLQJ�TXDOLW\�RI�OLIH��
�
4. Habitable evaluation of community life circle 
 
4.1  Construction of evaluation index system 
&RUUHVSRQGLQJ� WR� WKH� ILYH� VXSSRUWLQJ� V\VWHPV� RI� FRPPXQLW\� OLIH� FLUFOH�� WKH� IDFWRUV� ZHUH�
H[WUDFWHG� WR� HYDOXDWH� WKH� KDELWDELOLW\� RI� FXUUHQW� OLIH� FLUFOH� �)LJXUH� ���� )LUVWO\�� EDVHG� RQ� WKH�
OLYLQJ� VSDFH� DQG� HPSOR\PHQW� VSDFH�� �� UHVLGHQWLDO� JURXSV� ZLWK� GLIIHUHQW� SURSHUWLHV� ZHUH�
VHOHFWHG��6HFRQGO\����HYDOXDWLRQ�LQGH[�IDFWRUV�ZHUH�H[WUDFWHG�IURP�WKH�VHUYLFH�IDFLOLWLHV�DQG�
SXEOLF�VSDFH��$W�ODVW��DFFHVVLELOLW\�DQDO\VLV�ZDV�FDUULHG�RXW�EDVHG�RQ�WKH�URDG�V\VWHP�DV�WKH�
SDWK�WKURXJK�$UF*,6��
�

�
Figure 9: Habitable evaluation model of current CLC  

Source: AutKRU¶V�VHOI-drawn�
�
4.2  Evaluation method and process 
������6HOHFWLRQ�RI�LQGH[�IDFWRUV�
%DVHG�RQ�WKH�DQDO\VLV�RI�FXUUHQW�VLWXDWLRQ�DQG�WKH�QHHGV�RI�ORFDO�UHVLGHQWV��QLQH�IDFWRUV�ZHUH�
VHOHFWHG� DV� WKH� PDLQ� FRPSRQHQWV�� ZKLFK� DUH� PDQDJH� IDFLOLWLHV�� FXOWXUDO� DQG� UHFUHDWLRQDO�
IDFLOLWLHV��VSRUWV�IDFLOLWLHV��FRPPHUFLDO�IDFLOLWLHV��KHDOWK�IDFLOLWLHV��HGXFDWLRQDO�IDFLOLWLHV��ZHOIDUH�
IDFLOLWLHV��SDUNV�DQG�WUDIILF�IDFLOLWLHV��(DFK�PDLQ�IDFWRU�FRUUHVSRQGV�WR�WKH�VXEGLYLVLRQ�IDFWRUV�
�7DEOH������
�
������:HLJKW�DVVLJQPHQW�
6HOHFWHG� LQGLFHV� ZHUH� HQGRZHG� ZLWK� ZHLJKWV� E\� PHDQV� RI� 'HOSKL� 0HWKRG� DQG� $QDO\WLFDO�
+LHUDUFK\� 3URFHVV� �$+3��� �� ([SHUWV� VFRUHG� WKH� LPSRUWDQW� GHJUHH� WKURXJK� SDLUZLVH�
FRPSDULVRQ�� 7KH� ZHLJKW� MXGJPHQW� PDWUL[� ZDV� FRQVWUXFWHG� WR� JHW� WKH� ILQDO� ZHLJKW� RI� HDFK�
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IDFWRU���&RPSDUDWLYH�HYDOXDWLRQ�ZDV�GLYLGHG�LQWR�VHYHQ�OHYHOV��� HTXDO�LPSRUWDQFH��� ZHDN�
LPSRUWDQFH�� � IDLU� LPSRUWDQFH�� � HVVHQWLDO� LPSRUWDQFH�� � YHU\� LPSRUWDQFH�� � SDUWLFXODU�
LPSRUWDQFH��� DEVROXWH� LPSRUWDQFH��&RQVLVWHQF\�LQVSHFWLRQ�ZDV�FRQGXFWHG�IRU�HDFK�ZHLJKW�
MXGJPHQW�PDWUL[���7KH�UHVXOW�RI�WKH�ZHLJKW�RI�HDFK�IDFWRU�LV�VKRZQ�LQ�7DEOH����
�

Factor Weight Subdivision factor Weight 

0DQDJH�IDFLOLWLHV� �����
&RPPXQLW\�SROLFH�RIILFH� ������
&RPPXQLW\�VHUYLFH�FHQWHU�

᧤SURSHUW\�VHUYLFH��QHLJKERUKRRG�FRPPLWWHH᧥� ������

&XOWXUDO�DQG�
UHFUHDWLRQDO�
IDFLOLWLHV�

����� &RPPXQLW\�FXOWXUDO�DFWLYLW\�FHQWHU� �����

6SRUWV�IDFLOLWLHV� �����
*\P� ������

6SRUW�ILHOG� ������

Commercial 
facilities 1.53 

)RRG�PDUNHW� ������

6XSHUPDUNHW� ������

5HVWDXUDQW� ������
6HUYLFH�IDFLOLW\��EDQN��EDUEHUVKRS��ODXQGU\��

HWF��� ������

&RPPXQLW\�VKRSSLQJ��FRQYHQLHQFH�VWRUH��
JURFHULHV��FORWKLQJ�VKRS�HWF��� ������

+HDOWK�IDFLOLWLHV� �����
&RPPXQLW\�KHDOWK�VWDWLRQ� ������

'UXJVWRUH� ������

Educational 
facilities 1.53 

.LQGHUJDUWHQ� ������

3ULPDU\�VFKRRO� ������

0LGGOH�VFKRRO� ������

:HOIDUH�IDFLOLWLHV� ����� &DUH�VWDWLRQ� ������

3DUNV� �����
1HLJKERUKRRG�JUHHQ�VSDFH�DQG�VTXDUH� ������

6PDOO�SDUNV��6WUHHW�SDUN� ������

Traffic facilities 2.50 %XV�VWRS� ������
Table 2: index system and weight for the evaluation on the habitability of community life circle  

Source: AutKRU¶V�VHOI-drawn, calculation result of the weight  �
�
������6HOHFWLRQ�RI�UHVLGHQWLDO�JURXSV�
$FFRUGLQJ�WR�WKH�VSDWLDO�GLVWULEXWLRQ�DQG�GLIIHUHQW�FKDUDFWHULVWLF�RI�OLYLQJ�VSDFH��IRXU�W\SHV�RI�
UHVLGHQWLDO�FOXVWHUV�ZHUH�VHOHFWHG��7DEOH����)LJXUH������ZKLFK�DUH�XSVFDOH�FRPPXQLW\��JURXS�
���� EXVLQHVV�OLYLQJ� FRPPXQLW\� �JURXS� ��� ���� LQWHUPHGLDWH� FRPPXQLW\� �JURXS� ��� ��� DQG� UXUDO�
FRPPXQLW\��JURXS��������
�

Residential 
group�

Name of the  
community�

Land 
use�

Plot 
ratio� Type of community�

*URXS��� -LQ[LX�'RQJFKHQJ���
2ULHQWDO�<LSLQ� 5�� ���� 8SVFDOH�FRPPXQLW\�

*URXS��� /DQ�*DUGHQ� 5%� ����� %XVLQHVV�OLYLQJ�FRPPXQLW\�
*URXS��� -LDKHQJ�3OD]D� 5%� ���� %XVLQHVV�OLYLQJ�FRPPXQLW\�
*URXS��� 4LDQVKXLZDQ�8UEDQ� 5�� ���� ,QWHUPHGLDWH�FRPPXQLW\�
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*DUGHQ�,��,,�

*URXS��� 6KX[LDQJ�-LQJ\XDQ�,��
,,��,,,��,9� 5�� ���� ,QWHUPHGLDWH�FRPPXQLW\�ZLWK�

UHVHWWOHPHQW�KRXVLQJ�
*URXS��� )DQJ]KXDQJ� 5�� ���� 5XUDO�FRPPXQLW\�

*URXS��� <LQIHQJ�� 5�� ���� 5XUDO�FRPPXQLW\�ZLWK�
UHVHWWOHPHQW�KRXVLQJ�

Table 3㸸Properties of different residential groups 
Source: AutKRU¶V�VHOI-drawn�

�

�
 Figure 10: Classification and distribution of residential groups  

Source: AutKRU¶V�VHOI-drawn�
�
������6FRUHV�RI�WKH�KDELWDEOH�HYDOXDWLRQ�
(QWUDQFHV�DQG�H[LWV�RI�WKH�UHVLGHQWLDO�JURXSV�ZHUH�VHOHFWHG�DV�WKH�VWDUWLQJ�SRLQWV��7KH�VSDWLDO�
DFFHVVLELOLW\� PDS� ZDV� IRUPHG� E\� *,6�EDVHG� PHDVXUHV�� 7KH� VFRUH� ZDV� GHWHUPLQHG� E\�
ZKHWKHU�WKH�IDFWRU�FRXOG�EH�IRXQG�LQ����PLQXWHV¶�ZDON�GLVWDQFH�RU�QRW��6FRUH���PHDQV�\HV��
ZKLOH�VFRUH���PHDQV�QR��7KH�UHVXOW� LV�PXOWLSOLHG�E\� WKH�IDFWRU�ZHLJKW��DQG�WKH� WRWDO�SRLQW�RI�
HDFK�JURXS�LV�WKH�VXP�RI�DOO�WKH�IDFWRU�VFRUHV��7KH�FDOFXODWLRQ�PRGHO�RI�HYDOXDWLRQ�LV��

 
�LV�WKH�WRWDO�VFRUH�RI�LWK�UHVLGHQWLDO�JURXS�� �LV�WKH�DFFHVVLELOLW\�VFRUH�RI�WKH�IDFWRU�RI�WKH�MWK�

UHVLGHQWLDO�JURXS��EH�DFFHVVLEOH ���EH�LQDFFHVVLEOH ����$QG� �LV�WKH�ZHLJKW�RI�WKH�MWK�IDFWRU��
�
7KH� IDFLOLWLHV� DQG� VSDWLDO� DFFHVVLELOLW\� GLVWULEXWLRQ� DUH� VKRZQ� LQ� )LJXUH� ���� $QG� 7DEOH� ��
LOOXVWUDWHV�WKH�KDELWDEOH�VFRUHV�RI�HYDOXDWLRQ�RI�HDFK�IDFWRU��
��
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Figure 11: Facilities and spatial accessibility distribution map 

Source: AutKRU¶V�VHOI-drawn, according to the accessibility analysis through ArcGIS  
�
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*URXS�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

*URXS�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

*URXS�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

*URXS�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

*URXS�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

*URXS�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

*URXS�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

Parks

Total
score

Residential
group

Manage
facilities

Sports
facilities Cultural and recreational facilities Health facilities Educational facilities

 
Table 4㸸Habitable scores of evaluation of each factor 

Source: AutKRU¶V�VHOI-drawn�
�
4.3  Analysis of the evaluation 
7KH� HYDOXDWLRQ� VFRUHV� RI� FXUUHQW� &/&� DQG� VSDWLDO� FKDUDFWHULVWLFV� RI� GLIIHUHQW� UHVLGHQWLDO�
JURXSV�DUH�VKRZQ�LQ�)LJXUH������
�
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*URXS���JHWV�WKH�KLJKHVW�VFRUH���������ZKLFK�KDV�ODUJH�VFDOH�FRPPXQLWLHV�RI�HQFORVHG�W\SH�
ZLWK� D� ELJ� FRPPXQLW\� VHUYLFH� FHQWHU� �LQFOXGLQJ� KHDOWK� VWDWLRQ�� UHFUHDWLRQDO� FHQWHU�� ROG�DJH�
VHUYLFH�IDFLOLWLHV�HWF����$QG�VRPH�RI�WKH�FRPPHUFLDO�IDFLOLWLHV�DUH�DORQJ�WKH�VWUHHWV��
�
*URXS����������UDQNV�VHFRQG��,W�LV�DQ�RSHQ�FRPPXQLW\��ZKLFK�KDV�WKH�VSDWLDO�FKDUDFWHULVWLF�RI�
VPDOO�EORFN�DQG�GHQVH�QHWZRUN��0RVW�RI�WKH�VHUYLFH�IDFLOLWLHV�DUH�GLVWULEXWHG�DORQJ�WKH�VWUHHWV��
:KLOH�FRPSDUHG�WR�WKH�JDWHG�FRPPXQLW\�RI�JURXS�����������WKH�KDELWDELOLW\�RI�JURXS���LV�EHWWHU��
�
7KH�UXUDO�FRPPXQLW\��JURXS����LV�FORVH�WR�WKH�FHQWHU�RI�WKH�ROG�WRZQ��UDQNLQJ�WKH�WKLUG���������
7KH�FRPPXQLW\�LV�RSHQ��DQG�YDULRXV�IDFLOLWLHV�DUH�GLVWULEXWHG�DORQJ�WKH�PDLQ�VWUHHW��
�
7KH� EXVLQHVV�OLYLQJ� FRPPXQLWLHV� �JURXS� ��� JURXS� ��� KDYH� KLJK� TXDOLW\�� +RZHYHU�� WKH\� DUH�
ORFDWHG� LQ� WKH�QHZO\�GHYHORSHG�DUHD��ZKLFK� LV� FORVH� WR� WKH�RIILFH�DUHD�� ODFNLQJ�DOO� NLQGV�RI�
IDFLOLWLHV��7KH�RYHUDOO�KDELWDELOLW\�VFRUH�RI�FRPPXQLW\�OLIH�FLUFOH�LV�UHODWLYHO\�ORZ��
�

�
Figure 12㸸Evaluation scores of current CLC and spatial characteristics of residential groups  

Source: AutKRU¶V�summary�
�
4.4  Conclusion of the evaluation 
7KH�HYDOXDWLRQ�FRQFOXVLRQ�LQFOXGHV�WZR�SRLQWV��)LUVW��WKHUH�LV�D�ODUJH�JDS�EHWZHHQ�HDFK�IDFWRU��
ZKLFK�UHTXLUHV�WDUJHWHG�VXSSOHPHQW�DQG�LPSURYHPHQW��6HFRQG��WKH�KDELWDELOLW\�RI�FXUUHQW�OLIH�
FLUFOH� GLIIHUV� DPRQJ� GLIIHUHQW� UHVLGHQWLDO� JURXSV�� ZKLFK� QHHG� WR� EH� LPSURYHG� VHSDUDWHO\�
DFFRUGLQJ�WR�WKH�VSDWLDO�FKDUDFWHULVWLFV��
�
5. Construction of Community Life Circle 
$FFRUGLQJ�WR�WKH�FKDUDFWHULVWLFV�RI�WKH�UHVLGHQWLDO�JURXS��WKH�HDVWHUQ�QHZ�WRZQ�LV�GLYLGHG�LQWR�
IRXU� W\SHV�RI�GLVWULFWV�� EXVLQHVV�DUHDV�� FXUUHQW� UHVLGHQWLDO� DUHDV�� QHZ� UHVLGHQWLDO� DUHDV�DQG�
ROG� WRZQ��7KH�VSDWLDO� FKDUDFWHULVWLFV�RI� KLJK�VFRUH�JURXSV� LQ� WKH� KDELWDELOLW\� HYDOXDWLRQ�DUH�
H[WUDFWHG� IRU�EXLOGLQJ� WKH�VSDWLDO�PRGHOV�DQG�SXWWLQJ� IRUZDUG� WKH�NH\� UHTXLUHPHQWV�RI�HDFK�
DUHD��
��
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Figure 13: 15-minute community life cycle model 

Source: AutKRU¶V�VHOI-drawn�
�

�
Figure 14: Area classification of Ningbo Eastern New Town 

Source: AutKRU¶V�VHOI-drawn�
�
5.1  New residential area 
)RU� WKH� QHZ� SODQQLQJ� DUHDV�� WKH� FRQVWUXFWLRQ� RI� FRPPXQLW\� OLIH� FLUFOH� LV� JRDO�RULHQWHG��
HVSHFLDOO\�IRFXVLQJ�RQ�VHUYLFH�IDFLOLWLHV�DQG�URDG�V\VWHP��
�
�
�
�
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Figure 15: 15-minute community life cycle model of new residential area 

Source: AutKRU¶V�VHOI-drawn�
�
)RU� VHUYLFH� IDFLOLWLHV�� WKH� ILUVW� DVSHFW� LV� VSDWLDO� GLVWULEXWLRQ�� 7KH� FRPPXQLW\� FHQWHU� �����
KHFWDUHV�� DFWV� DV� DQ� LPSRUWDQW� FDUULHU� RI� ���PLQXWH� &/&� ZLWK� FRPSUHKHQVLYH� VHUYLFH�
IXQFWLRQV�� LQFOXGLQJ� FRPPHUFLDO�� FXOWXUDO�� PHGLFDO� IXQFWLRQ�� VSRUWV� IDFLOLWLHV� DQG� RWKHU� OLIH�
VHUYLFHV�� 6LPXOWDQHRXVO\�� VKRSV� DORQJ� WKH� VWUHHWV� DUH� GHVLJQHG� WR� VXSSOHPHQW� GLYHUVH�
VHUYLFH� IXQFWLRQ� DQG� DFKLHYH� VWUHHW� YLJRU�� 7KH� VHFRQG� IRFXV� LV� WKH� FODVVLILFDWLRQ� RI� WKH�
IDFLOLWLHV��%DVHG�RQ�WKH�VHUYLFH�UDGLXV�RI�&/&��D�KLHUDUFKLFDO�IDFLOLW\�V\VWHP�LV�HVWDEOLVKHG�WR�
HOLPLQDWH�WKH�EOLQG�DUHD�IRU�SHGHVWULDQ�DQG�WR�LPSURYH�WKH�FRYHUDJH�UDWLR�RI�IDFLOLWLHV��,Q�RUGHU�
WR�PHHW�WKH�GLIIHUHQW�QHHGV�RI�SHRSOH㸪QRW�RQO\�WKH�EDVLF�IDFLOLWLHV�DUH�SURYLGHG��EXW�DOVR�WKH�
RQHV� ZLWK� KLJK� TXDOLW\� DQG� LQQRYDWLYH� IHDWXUHV� DUH� FRQVLGHUHG�� VXFK� DV� VKDUHG� ELNHV��
LQWHOOLJHQW�PDQDJHPHQW�IDFLOLWLHV�DQG�HOHFWURQLF�VHUYLFH�SODWIRUP��
�
,Q� WHUPV�RI� URDG�V\VWHP�� LW� LV� UHFRPPHQGHG�WR�FRPELQH� WKH�VPDOO�EORFN�ZLWK� WKH� WUDGLWLRQDO�
HQFORVHG�FRPPXQLW\��%UDQFK�URDGV�DUH�HQFRXUDJHG�WR�EH�DGGHG�DSSURSULDWHO\��DQG�WKH�EORFN�
VL]H�LV�VXJJHVWHG�WR�EH�DERXW�����;�����PHWHUV��$V�UHVLGHQWV�KDYH�D�JUHDW�QHHG�IRU�ILWQHVV�
WUDLOV�� D� JUHHQZD\� V\VWHP� LV� LQWURGXFHG� WR� WKH� OLIH� FLUFOH�� ZKLFK� SURYLGHV� UXQQLQJ� SDWK� DQG�
OHLVXUH�IDFLOLWLHV��
�
7KH�RWKHU�VXSSRUWLQJ�V\VWHPV�LQFOXGH�OLYLQJ�VSDFH��HPSOR\PHQW�VSDFH�DQG�SXEOLF�VSDFH��)RU�
OLYLQJ�VSDFH��DFFRUGLQJ�WR�WKH�QHHGV�RI�UHVLGHQWV��DWWHQWLRQ�VKRXOG�EH�SDLG�WR�WKH�SURYLVLRQ�RI�
GLIIHUHQW� KRXVLQJ� W\SHV�� VXFK� DV� HOGHUO\� KRXVLQJ� DQG� WDOHQW� DSDUWPHQWV�� ,Q� WHUPV� RI�
HPSOR\PHQW�VSDFH��LW�LV�VXJJHVWHG�WR�UHVHUYH�WKH�ODQG��DERXW���������IRU�ZRUNLQJ�VSDFH�LQ�
QHZ�UHVLGHQWLDO�DUHDV��7KH�DLP�LV�WR�FUHDWH�D�PL[HG�VSDFH�IRU�LQQRYDWLRQ�DQG�VWDUWXSV��$V�IRU�
SXEOLF� VSDFH�� D� FRPPXQLW\� SDUN� ����� KHFWDUHV�� ZLWK� VSRUW� ILHOG� LV� SODQQHG� EHVLGH� WKH�
FRPPXQLW\�FHQWHU��3DUNV�VKRXOG�EH�KXPDQL]HG�GHVLJQ�ZLWK�VHUYLFH�IDFLOLWLHV�DQG�IXOO�RI�ORFDO�
IHDWXUHV� ZLWK� GLIIHUHQW� WKHPH�� &XOWXUDO� DFWLYLWLHV� DUH� LQWURGXFHG� WR� LQFUHDVH� WKH� YLWDOLW\� RI�
SXEOLF�VSDFH��,Q�DGGLWLRQ��DWWHQWLRQ�VKRXOG�DOVR�EH�SDLG�WR�WKH�XWLOL]DWLRQ�DQG�GHYHORSPHQW�RI�
ZDWHUIURQW�VSDFH��
�
5.2  Old Town 
7KH�FRQVWUXFWLRQ�RI�FRPPXQLW\�OLIH�FLUFOH�LQ�ROG�WRZQ�NHHSV�WKH�FKDUDFWHULVWLFV�RI�KLJK�VFRUH�
UHVLGHQWLDO�JURXSV��DQG�IRFXVHV�RQ�RUJDQLF�UHQHZDO��
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Figure 16: 15-minute community life cycle model of old town 

Source: AutKRU¶V�VHOI-drawn�
�
7KH� OLYLQJ�DUHDV�DUH� UHVWRUHG� WR�SUHVHUYH� WKH� WUDGLWLRQDO� IHDWXUHV��7KH�ROG� IDFWRU\�EXLOGLQJV�
DQG� ZDUHKRXVHV� FRXOG� EH� XVHG� IRU� WKH� FXOWXUDO� DQG� FUHDWLYH� LQGXVWU\� DIWHU� UHQRYDWLRQ�� ,Q�
WHUPV�RI� VHUYLFH� IDFLOLWLHV�� LW� LV� VXJJHVWHG� WR� WUDQVIRUP� WKH�PDUNHW� LQWR�D� FRPSRXQG� IDFLOLW\�
DFWLQJ�DV�WKH�FRPPXQLW\�FHQWHU��5RDGV�DUH�EHLQJ�LPSURYHG�DQG�EXV�OLQHV�DUH�EHLQJ�DGGHG��
$V� SXEOLF� VSDFHV� DUH� OLPLWHG�� QHJDWLYH� VSDFHV� DUH� HQFRXUDJHG� WR� EH� XVHG� DQG�ZDWHUIURQW�
VKRXOG�EH�LPSURYHG��
�
5.3  Business area 

�
Figure 17: 15-minute community life cycle model of business area 

Source: AutKRU¶V�VHOI-drawn�
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%XVLQHVV� DUHDV� KDYH� EDVLFDOO\� FRPSOHWHG� WKH� FRQVWUXFWLRQ�� DQG� WKH� &/&� LV� PDLQO\�
FRQVWUXFWHG�E\�PLFUR�UHQHZDO���
�
6FRUHV� RI� WKH� EXVLQHVV�OLYLQJ� FRPPXQLWLHV� DUH� UHODWLYHO\� ORZ�� 7KH� PDLQ� UHDVRQ� LV� ODFN� RI�
IDFLOLWLHV��&RPSRVLWH�XVH�FRXOG�EH�LPSODQWHG�LQWR�WKH�H[LVWLQJ�EXLOGLQJV��'DLO\�VHUYLFH�IDFLOLWLHV�
FRXOG�EH�SXW�LQ�WKH�JURXQG�IORRU��VXFK�DV�FRQYHQLHQFH�VWRUHV��FRIIHH�VKRSV��QHZVVWDQGV�DQG�
VR�RQ��0HDQZKLOH��WKH�MRLQW�GHYHORSPHQW�RI�QHZ�VXEZD\�VWDWLRQV�VKRXOG�EH�SODQQHG�DKHDG��
ZKLFK�FRPELQHV�WKH�VSDFH�RI�WKH�JURXQG�DQG�XQGHUJURXQG��,W� LV�UHFRPPHQGHG�WR�RSHQ�DQG�
VKDUH�VRPH�JDWHG�VSDFH��
 
5.4  Current residential area 
)RU�UHVLGHQWLDO�DUHDV� WKDW�KDYH�DOUHDG\�EHHQ�EXLOW�� WKH�&/&�LV�PDLQO\�FRQVWUXFWHG�E\�PLFUR�
UHQHZDO��
�

�
Figure 13: 15-minute community life cycle model of current residential area 

Source: AutKRU¶V�VHOI-drawn�
�
,Q� WHUPV�RI� URDG�V\VWHP��EXV� OLQHV�VKRXOG�EH�DGGHG�DQG�VKDUHG� WUDQVSRUWDWLRQ� IDFLOLWLHV� IRU�
VKDUHG�EXVHV�DQG�ELF\FOHV�VKRXOG�EH�VHW�XS��3DUNLQJ�IDFLOLWLHV�QHHG�WR�EH�RSWLPL]HG��6SHFLDO�
DWWHQWLRQ�VKRXOG�EH�SDLG� WR�DGGLQJ� IOH[LEOH�SDUNLQJ�VSDFH�DQG�SRSXODUL]LQJ� LQWHOOLJHQW�VWUHHW�
PDQDJHPHQW��$V�IRU�VHUYLFH�IDFLOLWLHV��WKH�PLVVLQJ�W\SHV�QHHG�WR�VXSSOHPHQW��DQG�WKH�TXDOLW\�
RI�IDFLOLWLHV�QHHGV�WR�EH�LPSURYHG�WR�PHHW�UHVLGHQWV
�KLJK�OHYHO�UHTXLUHPHQW��6SDFH�DORQJ�WKH�
VWUHHW� IORRU� FDQ� EH� XVHG�� ,Q� WHUPV� RI� SXEOLF� VSDFH�� WKH� RXWGRRU� VSRUWV� JURXQG� VKRXOG� EH�
VXSSOHPHQWHG��,Q�DGGLWLRQ��ZDWHUIURQW�VORZ�ODQH�FRXOG�EH�EXLOW�IRU�OHLVXUH�DQG�H[HUFLVH��ZKLFK�
FRXOG�DOVR�FRQQHFW�WR�WKH�&/&�JUHHQZD\��
�
6. Conclusion 
7KLV�SURMHFW�IRFXVHV�RQ�WKH�LPSOHPHQWDWLRQ�RI�UHVLGHQWV
�OLYLQJ�GHPDQGV�YLD�VRFLDO�VXUYH\V��,W�
EUHDNV� WKH� WUDGLWLRQDO� VLQJOH� PRGHO� RI� WRS�GRZQ� SODQQLQJ� LQ� QHZ� FLW\� GHYHORSPHQW�� 7KLV�
UHVHDUFK�DOVR�EXLOGV�D�VSDWLDO�PRGHO�EDVHG�RQ�WKH�DGDSWLYH�HYDOXDWLRQ�RI�FXUUHQW� OLIH�FLUFOH��
DQG�WKH�GDLO\�DFWLYLWLHV�RI�UHVLGHQWV��&RUUHVSRQGLQJ�SODQQLQJ�VWUDWHJLHV�DUH�SURSRVHG�DV�ZHOO��
ZKLFK�FRXOG�QRW�RQO\�JXLGH�WKH�&/&�FRQVWUXFWLRQ�IRU�WKLV�DUHD��EXW�DOVR�LQWHUIDFH�ZLWK�FRQWURO�
GHWDLOHG�SODQQLQJ��XUEDQ�GHVLJQ�DQG�FRPPXQLW\�SODQQLQJ���
�
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+RZHYHU�� WKH� OLPLWDWLRQV� RI� WKLV� UHVHDUFK� DUH� WKH� DFTXLVLWLRQ� RI� ELJ� GDWD� DQG� WKH�
FKDUDFWHULVWLFV�RI�FURZG�DFWLYLW\� LQ�D� ODUJHU�EDVH��7KH�&/&�PRGHO�VKRXOG�EH�DGMXVWHG�LQ�WKH�
IXWXUH�ZLWK�PRUH�FRPELQDWLRQ�UHVHDUFK�PHWKRGV��
�
�
Reference:�
>�@� $EGHO�+DGL� $㸪(,�1DFKDU� (㸪� 6DILHOGLQ� +�� �������͂5HVLGHQWV̓3HUFHSWLRQ� RI� +RPH�

5DQJH�LQ�&DLUR¶��2SHQ�+RXVH�,QWHUQDWLRQDO��9RO������12�����-DQXDU\��SS��������
>�@� &KDSLQ�)�6�-���������+XPDQ�DFWLYLW\�SDWWHUQV�LQ�WKH�FLW\��WKLQJV�SHRSOH�GR�LQ�WLPH�DQG�LQ�

VSDFH��1HZ�<RUN��-RKQ�:LOH\�	�6RQV�
>�@� *ROOHGJH� 5�*�� 6WLPVRQ� 5� -�� ������� 6SDWLDO� EHKDYLRU�� D� JHRJUDSKLF� SHUVSHFWLYH�� 1HZ�

<RUN��/RQGRQ��7KH�*XLOIRUG�3UHVV�
>�@� 0DGDQL3RXU� $�� ������� µ8UEDQ� 'HVLJQ� DQG� 'LOHPPDV� RI� 6SDFH¶�� (QYLURQPHQW� DQG�

3ODQQLQJ�'��9RO�����SS����������
>�@� &KDL�<��=KDQJ�;��6XQ�'��������� µ$�6WXG\�RQ�/LIH�&LUFOH�3ODQQLQJ�%DVHG�RQ�6SDFH�7LPH�

%HKDYLRXUDO�$QDO\VLV�$�&DVH�6WXG\�RI�%HLMLQJ¶��8UEDQ�3ODQQLQJ�)RUXP��9RO����SS��������
>�@� 6XQ�'��&KLD�<DQ��=KDQJ�<��������� µ7KH�'HILQLWLRQ�DQG�0HDVXUHPHQW�RI�&RPPXQLW\�/LIH�

&LUFOH�$�&DVH�6WXG\�RI�4LQJKH�$UHD�LQ�%HLMLQJ¶��8UEDQ�'HYHORSPHQW�6WXGLH��9RO�����1R����
SS������

>�@� -XQ� ,�� ������� µ7UDQVLWLRQ� RI� 5HJLRQDO� 'HYHORSPHQW� 3ROLFLHV� LQ� -DSDQ¶�� 8UEDQ� 3ODQQLQJ�
2YHUVHDV��9RO����SS�������

>�@� /L�<��:DQJ�0��������� µ$�6WXG\�RQ�WKH�/LYLQJ�+DELWDELOLW\�RI�WKH�(OGHUO\�LQ�%HLMLQJ�%DVHG�
RQ� 'DLO\� /LIH� &LUFOH�� $� &DVH� 6WXG\� RI� 6KLFKDKDL� $UHD¶�� 8UEDQ� &RQVWUXFWLRQ� 7KHRU\�
5HVHDUFK��9RO�����

>�@� :X� 4�� ������� µ7KH� ([SORUDWLRQ� RQ� WKH� '\QDPLF� 3URJUDPPLQJ� RI� &RPPXQLW\� LQ�
0HJDFLWLHV�IURP�WKH�/LYLQJ�&LUFOH�3HUVSHFWLYH¶��6KDQJKDL�8UEDQ�3ODQQLQJ��9RO����SS�����
���

>��@�;LDR�3��&KDL�<��=KDQJ�<��������� µ2YHUVHDV�/LIH�&LUFOH�3ODQQLQJ�$QG�3UDFWLFH¶��3ODQQHU��
9RO�����SS��������

>��@�;LRQJ�:��;X� <�� ������� µ7KH�8UEDQ� 6HWWOHPHQW�5HVHDUFK� LQ� WKH� 3HUVSHFWLYH� RI� 3XEOLF�
)DFLOLWLHV��$�&DVH�6WXG\�RI�1DQMLQJ¶��0RGHUQ�8UEDQ�5HVHDUFK��9RO������1R�����SS��������

>��@�=KDL�*���������µ(YROXWLRQ�DQG�,PSOLFDWLRQ�RI�-DSDQHVH�6SDWLDO�3ODQQLQJ¶��8UEDQ�3ODQQLQJ�
,QWHUQDWLRQDO��9RO����SS��������

>��@�=KX�&��:DQJ�'��0D� /�� ������� µ� $� 6WXG\� RQ� WKH�$OORFDWLRQ� RI�8UEDQ� DQG�5XUDO� 3XEOLF�
6HUYLFH�)DFLOLWLHV�%DVHG�RQ�/LIH�&LUFOH²7DNLQJ�;LDQWDR�DV�DQ�([DPSOH¶��3URFHHGLQJV�RI�
WKH�&KLQD�$QQXDO�1DWLRQDO�3ODQQLQJ�&RQIHUHQFH��&KRQJTLQJ��&KLQD���

�
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+RZ 'R 8QLYHUVLWLHV 5HDFW ZLWK &LWLHV� WKH &DVH 6WXG\ RI
:XKDQ� &KLQD

�,QWHUSUHWDWLRQ RI WKH ³8QLYHUFLW\´ DQG LWV VSDWLDO 3ROLF\ LQ WKH &DVH RI :XKDQ�

:HQMLQJ /82� :XKDQ 3ODQQLQJ 'HVLJQ ,QVWLWXWH� &KLQD
+DLMXQ /,� :XKDQ 3ODQQLQJ 'HVLJQ ,QVWLWXWH� &KLQD
+DQ =28� +XEHL 8QLYHUVLW\ RI 7HFKQRORJ\� &KLQD

$EVWUDFW
&LWLHV DQG XQLYHUVLWLHV KDYH EHHQ UHDFWLQJ ZLWK HDFK RWKHU LQ D FRPSOH[ FRQIOLFWLQJ ZD\ QRW
RQO\ LQ XUEDQ PRUSKRORJ\ EXW DOVR LQ HFRQRPLF� VRFLDO DQG FXOWXUH QHWZRUNV� 7KLV SDSHU WDNHV
:XKDQ IRU DQ H[DPSOH WR H[SORUH WKH UHODWLRQV EHWZHHQ XQLYHUVLWLHV DQG FLWLHV QRW RQO\
EHFDXVH :XKDQ LV IDPRXV IRU FROOHJH HGXFDWLRQ DQG KDV WKH PRVW JUDGXDWHV DOO RYHU WKH
ZRUOG㸪EXW DOVR EHFDXVH :XKDQ KDV EHHQ SRVLWLRQHG DV WKH QDWLRQDO LQQRYDWLRQ FHQWHU E\
PDNLQJ LW DV D ³XQLYHUFLW\´� &RPSDULVRQ VWXGLHV RQ WKH KLVWRULF HYROYHPHQWV KRZ XQLYHUVLWLHV
UHDFW ZLWK FLWLHV DUH PDGH EHWZHHQ WKH ZHVWHUQ FRXQWULHV DQG &KLQD� ,Q WKLV ZD\� HIIRUWV DUH
PDGH WR LQWHUSUHW WKH PHDQLQJ RI WKH ³XQLYHUVLW\´ LQ DVSHFWV RI DEVRUELQJ WDOHQWV� SURPRWLQJ
LQGXVWULHV DQG GHYHORSLQJ FLWLHV� 7KHQ WKH LQGH[ V\VWHP RI WKH ³XQLYHUFLW\´ WRZDUGV WKH WKUHH
GLPHQVLRQV PHQWLRQHG DERYH KDV EHHQ HVWDEOLVKHG� /DVW EXW QRW OHDVW� WKH VSDWLDO VWUDWHJLHV
RI PDNLQJ D ³XQLYHUFLW\´ KDYH EHHQ JLYHQ DFFRUGLQJO\�

�� ,QWURGXFWLRQ

$V PDMRU VSDFHV WR SURGXFH ORFDO NQRZOHGJH� XQLYHUVLWLHV KDYH EHFRPH LPSRUWDQW SXEOLF
IDFLOLWLHV WR SURPRWH UHJLRQDO LQQRYDWLRQV� VR DV WR PDNH WKH FLWLHV PRUH FRPSHWLWLYH JOREDOO\�
)RU H[DPSOHV� FLWLHV OLNH 6DQWD &ODUD� %RVWRQ� &DPEULGJH DQG 2[IRUG KDYH EHFRPH NH\
QRGHV RI WKH JOREDO LQQRYDWLRQ QHWZRUN GXH WR WKHLU LQWHUDFWLRQ ZLWK ORFDO XQLYHUVLWLHV ZLWK WRS
UDQNLQJV LQ WKH ZRUOG� $V WKH JOREDO LQQRYDWLRQ UHVRXUFHV VKLIWLQJ WR $VLD� 6KDQJKDL� %HLMLQJ
DQG RWKHU FLWLHV KDYH SXW IRUZDUG XUEDQ VWUDWHJLHV RI PDNLQJ JOREDO LQQRYDWLRQ FHQWHUV VR DV
WR LPSURYH WKHLU UROHV LQ WKH LQQRYDWLRQ QHWZRUN ZRUOGZLGH E\ GHYHORSLQJ NQRZOHGJH�EDVHG
GLVWULFWV VXFK DV <DQJSX $UHDV DQG =KRQJJXDQ 9LOODJH�

$V DQ LPSRUWDQW HGXFDWLRQDO DQG WHFKQRORJLFDO EDVH LQ &KLQD� :XKDQ KDV ORQJ EHHQ
DWWHPSWLQJ WR WUDQVIHU LWV RZQ VWUHQJWK LQWR UHJLRQDO LQQRYDWLRQ FRPSHWLWLYHQHVV� ,Q ����� 7R
0DNH LW DV D ³8QLYHUFLW\´ KDV EHHQ SXW IRUZDUG DV RQH RI WKH WHQ VWUDWHJLHV RI :XKDQ
LQQRYDWLRQ� ZKLFK FDQ EH LOOXVWUDWHG WR PDNH XQLYHUVLWLHV LQWHJUDWHG ZLWK WKH FLW\ DV D QDWLRQDO
WHFKQRORJLFDO DQG LQGXVWULDO LQQRYDWLRQ FHQWHU� $PRQJ DOO WKH DGPLQLVWUDWLYH GLYLVLRQV LQ
:XKDQ� +RQJVKDQ GLVWULFW KDV EHHQ OLVWHG DV WKH FRUH RI WKH ³XQLYHUFLW\´ ZLWK WKH GHQVHVW
UHVRXUFHV RI NH\ XQLYHUVLWLHV� QDWLRQDO ODEV DQG XQGHUJUDGXDWHV� �VHH )LJXUH ��� +RZHYHU�
WKH GLVWULFW KDV EHHQ FRQIURQWHG ZLWK VHULHV RI SUREOHPV VXFK DV ORZ FRQWULEXWLRQ RI
XQLYHUVLWLHV WR LQGXVWULHV DQG LVRODWLRQ EHWZHHQ XQLYHUVLWLHV ZLWK FLWLHV OHDGLQJ WR WUDIILF MDPV
DQG IDFLOLW\ VKRUWDJHV� %DVHG RQ WKLV� KRZ GR XQLYHUVLWLHV UHDFW ZLWK FLWLHV KDV ORQJ EHHQ
ERWKHULQJ :XKDQ HVSHFLDOO\ +RQJVKDQ GLVWULFW� 7KLV SDSHU DWWHPSWV WR DQDO\]H WKH KLVWRULHV
RI WKH LQWHUDFWLRQV EHWZHHQ XQLYHUVLWLHV DQG FLWLHV� LOOXVWUDWH WKH PHDQLQJ RI ³XQLYHUFLW\´ DQG
SURSRVH H[SORUDWRU\ VWUDWHJLHV RQ SK\VLFDO HQYLURQPHQW�
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)LJXUH �� 5DQJH RI WKH &RUH $UHD RI :XKDQ ³8QLYHUFLW\´

�� 7KH ,QWHUDFWLRQ EHWZHHQ 8QLYHUVLWLHV ZLWK &LWLHV LQ +LVWRULFDO 3HUVSHFWLYHV

$V WKH SURGXFWV RI ZHVWHUQ PRGHUQ FLYLOL]DWLRQ� XQLYHUVLWLHV FDQ EH URRWHG IURP WKH ZRUG
XQLYHUVXV ZLWK WKH PHDQLQJ RI XQLYHUVDO� ZKROH� ZRUOG DQG XQLYHUVH� ZKLFK GHWHUPLQHV WKDW
WKH UHDFWLRQV EHWZHHQ XQLYHUVLWLHV DQG FLWLHV LQ &KLQD DQG DEURDG TXLWH GLIIHUHQW�

��� ([SHULHQFHV LQ :HVWHUQ &RXQWULHV
7KH KLVWRULHV RI WKH UHDFWLRQ EHWZHHQ XQLYHUVLWLHV DQG FLWLHV LQ ZHVWHUQ FRXQWULHV FDQ EH
GLYLGHG LQWR WKH IROORZLQJ WKUHH VWDJHV�

7KH ILUVW VWDJH IURP WKH ��WK FHQWXU\ WR WKH ��WK FHQWXU\ FDQ EH FKDUDFWHUL]HG DV
FRPSDUDWLYH LVRODWLRQ XQGHU WKH LQIOXHQFHV RI UHOLJLRQV� $W WKH EHJLQQLQJ RI WKH ��WK FHQWXU\�
XQLYHUVLWLHV KDYH FRPH LQWR EHLQJ DV D QHZ NLQG RI KLJK HGXFDWLRQ IDFLOLWLHV HVSHFLDOO\ IRU
JRYHUQPHQW VWDIIV� UHYHUHQGV� QREOHPHQ DQG RWKHU HOLWHV� ,QIOXHQFHG E\ WKH &KULVWLDQV�
XQLYHUVLW\ FDPSXVHV ZHUH DOPRVW LQWHJUDWHG ZLWK FKXUFKHV� ZKLFK ZHUH ORFDWHG EHVLGHV
VPDOO WRZQV DV HQFORVXUHV� OLNH WKH .LQJ &ROOHJH RI &DPEULGJH 8QLYHUVLW\�

7KHQ LW ZDV WKH VWDJH RI RSHQ SXEOLF IDFLOLWLHV LQ WKH LGHDV RI HTXDOLW\ DQG IUHHGRP IURP WKH
��WK FHQWXU\ WR WKH ��WK FHQWXU\� $IWHU WKH ILUVW ,QGXVWULDO UHYROXWLRQ� WKH QHZ HPHUJLQJ
EXVLQHVV KDV OHG WR ODUJH GHPDQGV IRU VFLHQWLILF SURIHVVLRQDOV� $V WKH UDLVH RI H[SHQVHV RQ
KLJK HGXFDWLRQ� XQLYHUVLWLHV KDYH H[SDQGHG WKHPVHOYHV IRU WHFKQLFLDQV� *UHDWO\ LQIOXHQFHG E\
WKH IDPRXV *HUPDQ\ HGXFDWLRQ UHYROXWLRQLVW :LOKHOP 9RQ +XPEROGW ZKR DGYRFDWHG WKH
FRPELQDWLRQ RI HGXFDWLRQ DQG UHVHDUFK� VFLHQWLILF UHVHDUFK KDV EHFRPH WKH UHVSRQVLELOLW\ RI
XQLYHUVLWLHV IRU WKH ILUVW WLPH� $V D UHVXOW� XQLYHUVLWLHV ZKLFK XVHG WR EH LVRODWHG ZLWK FLWLHV
KDYH EHFRPH RSHQ WR SHRSOH HVSHFLDOO\ LQ WKH DVSHFWV RI SXEOLF IDFLOLWLHV� )RU H[DPSOH�
&DPEULGJH 8QLYHUVLW\ LQ %ULWDLQ KDV WRUQ GRZQ WKH ROG PRQDVWHULHV DQG FROOHJHV� DQG LQVWHDG
EXLOW D FRQIHUHQFH FHQWHU� D OLEUDU\ DQG D PXVHXP RSHQ WR WKH SXEOLF� 0DVVDFKXVHWWV ,QVWLWXWH
RI 7HFKQRORJ\ KDV VHW XS DQ RSHUD� D KRVSLWDO� D J\PQDVLXP� SDUNLQJ ORWV DV ZHOO DV VRPH
UHVHDUFK FHQWHUV DURXQG WKH FDPSXV�

)URP WKH ��WK FHQWXU\ WLOO 1RZ� LW ZDV WKH WKLUG VWDJH FKDUDFWHUL]HG DV WKH LQWHJUDWLRQ RI
XQLYHUVLWLHV DQG LQGXVWULHV GULYHQ E\ UHJLRQDO LQQRYDWLRQ� $IWHU WKH WKLUG WHFKQRORJ\ UHYROXWLRQ�
LQQRYDWLRQ KDV EHFRPH WKH PDMRU GULYHQ IRUFH SURPRWLQJ UHJLRQDO HFRQRPLF GHYHORSPHQWV�
:LWK WKH LPSURYLQJ UROH RI VFLHQWLILF UHVHDUFK WR XUEDQ SURGXFWLYHQHVV� WKH UHVHDUFK IXQFWLRQV
KDYH JUDGXDOO\ UHDFKHG RXW RI FDPSXVHV DQG SHQHWUDWHG LQWR WKH QHLJKERULQJ UHVHDUFK
LQVWLWXWLRQV� )RU H[DPSOH� WKHUH ZHUH PRUH WKDQ ���� WHFKQLTXH FRPSDQLHV VXUURXQGLQJ

7KH FRUH DUHD RI
:XKDQ ³8QLYHUFLW\´
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6WDQIRUG 8QLYHUVLW\� 6DQWD &ODUD 8QLYHUVLW\ DQG 6DQ -RVH 8QLYHUVLW\� ZKLFK KDV IRUPHG D ULQJ
RI UHVHDUFK FHQWHUV� FRPPXQLWLHV DQG UHWDLO VWRUHV �VHH )LJXUH ��� 8QGHU WKH LQIOXHQFHV RI
SURGXFWLYLW\ UHYROXWLRQV DQG IUHHGRP LGHRORJLHV� WKH XQLYHUVLWLHV LQ WKH ZHVWHUQ FRXQWULHV KDV
WUDQVIRUPHG IURP LVRODWHG EORFNV WR RSHQ QHLJKERUKRRGV VKDULQJ SXEOLF IDFLOLWLHV DQG
UHVHDUFK LQVWLWXWLRQV� ZKLFK KDV QRW RQO\ LPSURYHG WKH VHUYLFH HIILFLHQF\� HFRQRPLF SRZHUV
DQG UHJLRQDO LQQRYDWLRQ FRPSHWLWLYHQHVV�

)LJXUH�� )XQFWLRQ $QDO\VLV RI 6WDQIRUG 8QLYHUVLW\ DQG LWV VXUURXQGLQJ DUHDV

��� ([SHULHQFHV LQ &KLQD
7KH KLVWRULHV RI WKH LQWHUDFWLRQ EHWZHHQ XQLYHUVLWLHV DQG FLWLHV LQ &KLQD FDQ EH GLYLGHG LQWR
WKH IROORZLQJ IRXU VWDJHV�

7KH ILUVW VWDJH FDQ EH FKDUDFWHUL]HG DV HQFORVXUH DFDGHPLHV LQ WKH LGHDV RI HOLWLVP HGXFDWLRQ�
ZKLFK ZDV IURP WKH �WK &HQWXU\ WR WKH ��WK &HQWXU\� 7KH ROGHVW XQLYHUVLWLHV RULJLQDWHG IURP
WKH DFDGHPLHV HVSHFLDOO\ IRU WKH JHQWULHV� VFKRODUV DQG JRYHUQPHQW VWDIIV LQ WKH IHXGDO
VRFLHW\� ,QIOXHQFHG E\ WKH QDWXULVP RI 7DRLVP DQG &RQIXFLDQLVP� WKH XQLYHUVLWLHV ZHUH PRVWO\
ORFDWHG LQ WKH IRUHVW RQ WKH RXWVNLUWV VXFK DV &KDQJVKD <XHOX $FDGHP\� 7KHQ WR LPSURYH
WKH FRQYHQLHQFH RI DGPLQLVWUDWLRQ� XQLYHUVLWLHV ZHUH PRVWO\ ORFDWHG LQ WKH FLWLHV VXFK DV
%HLMLQJ -LQJWDL $FDGHP\� 7KHUH ZHUH RQH RU PXOWLSOH FRXUW\DUGV LQ WKH DFDGHPLHV ZLWK WKH
IXQFWLRQV RI WHDFKLQJ� VWXG\LQJ DQG UHVWLQJ�

)URP WKH HDUO\ ��WK FHQWXU\ WR ���� ZDV WKH VHFRQG VWDJH RI RSHQ FDPSXVHV XQGHU WKH
LQIOXHQFHV RI ZHVWHUQ HGXFDWLRQ� $V WKH UHYROXWLRQDU\ FKDQJH LQ WKH WUDGLWLRQDO HGXFDWLRQ
GULYHQ E\ WKH :HVWHUQL]DWLRQ 0RYHPHQW� WKH DFDGHPLHV ZHUH JUDGXDOO\ WUDQVIHUUHG LQWR
VFKRROV LQIOXHQFHG E\ WKH ZHVWHUQ HGXFDWLRQ WKRXJKWV� /DWHU RQ� FDPSXVHV EHFRPH PRUH
RSHQ WR FLWLHV� ZKLFK FDQ EH FRQVLGHUHG DV WKH HDUO\ IRUPV RI WKH ³XQLYHUFLW\´ LQ &KLQD�

,W ZDV WKH WKLUG VWDJH IURP ���� WR ���� XQGHU WKH LQIOXHQFHV RI ZHVWHUQ HGXFDWLRQ� ZKLFK
FDQ EH FKDUDFWHUL]HG DV VHOI�FRQWDLQHG FRPSRXQGV� )URP WKH IRXQGDWLRQ RI WKH 3HRSOH¶V
5HSXEOLF RI &KLQD WR WKH 5HIRUP DQG 2SHQ�XS� XQLYHUVLWLHV ZHUH PRVWO\ ORFDWHG RQ WKH
RXWVNLUWV ZKLFK ZHUH XVXDOO\ SODQQHG DV WKH HGXFDWLRQDO DUHDV LQ WKH FLW\ PDVWHU SODQV� 7KHUH
ZHUH PXOWLSOH GHILQHG DQG FRQQHFWHG IXQFWLRQDO DUHDV VXFK DV HGXFDWLRQ� UHVHDUFK� OLEUDULHV
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DQG OLYLQJ TXDUWHUV� ZKLFK FRPSRVHG WKH XQLTXH VHOI�FRQWDLQHG FRPSRXQGV� 2Q RQH KDQG�
WKH VWDWH HQFRXUDJHG XQLYHUVLWLHV WR VKDUH WKHLU J\PQDVLXPV DQG DXGLWRULXPV ZLWK WKH SXEOLF�
2Q WKH RWKHU KDQG� IDFWRULHV DQG ZDUHKRXVHV ZHUH EXLOW LQ WKH FDPSXVHV WR PDNH XVH RI
HYHU\ ELW RI VSDFH� ZKLFK KDV OHG WR WKH GLVRUGHU RI ODQG XVH� $V D UHVXOW� WKH VHOI�FRQWDLQHG
FRPSRXQG PRGHO KDV VHW EDFN WKH LQWHJUDWLRQ RI XQLYHUVLWLHV DQG FLWLHV LQ &KLQD�

)URP ���� WLOO QRZ ZDV WKH IRXUWK VWDJH RI IXQFWLRQ RYHUIORZV XQGHU WKH LQIOXHQFHV RI KLJK
HGXFDWLRQ UHYROXWLRQDU\ PRYHPHQWV� $IWHU WKH 5HIRUP DQG 2SHQ�XS� WKH KLJK HGXFDWLRQ
UHYROXWLRQDU\ PRYHPHQWV KDYH QRW RQO\ LQVSLUHG WKH FRPPHUFLDOL]DWLRQ RI UHVHDUFK EXW DOVR
SURPRWHG WKH RYHUIORZV RI DGMXQFWLYH IXQFWLRQV WR FLWLHV� %DVHG RQ WKH VHOI�FRQWDLQHG
FRPSRXQG PRGHO� VRPH IXQFWLRQV LQFOXGLQJ FDWHULQJV DQG UHWDLOV ZHUH JUDGXDOO\ VKLIWLQJ
RXWVLGH RI FDPSXVHV ZKHUH DVVHPEOHG LQQRYDWLYH UHVHDUFK LQVWLWXWHV VSRQWDQHRXVO\ LQ
FRUUHVSRQGHQFH WR WKH IDPRXV GLVFLSOLQHV� $IWHU ����� FRQWLQXRXV H[SDQVLRQ RI XQLYHUVLWLHV
KDYH OHG WR WKH SRSXODUL]DWLRQ RI KLJK HGXFDWLRQ ZLWK ORZ LQSXW DQG IDVW VSHHGV� /RFDO
JRYHUQPHQWV EHJDQ WR VHW XS QHZ FROOHJHV RU H[SDQG H[LVWLQJ XQLYHUVLWLHV ZKLFK DOVR
GHPRQVWUDWHG GLIIHUHQW NLQGV RI VSDWLDO IHDWXUHV� )RU H[DPSOH� VRPH ZHUH ORFDWHG LQ QHZ
WRZQV ZLWK DEXQGDQW ODQG UHVRXUFHV DV XQLYHUVLW\ WRZQV OLNH WKH *XDQJ]KRX 8QLYHUVLW\ 7RZQ
RU DV IHDWXUHG LQGXVWULDO SDUNV OLNH WKH +DQJ]KRX (DVWODNH &UHDWLYH 9DOOH\� 6RPH ZHUH
ORFDWHG LQ WKH PDLQ FLWLHV� OLNH WKH FHQWUDO ,QWHOOHFWXDO $UHD DURXQG 6KDQJKDL 7RQJML 8QLYHUVLW\
DQG )XGDQ 8QLYHUVLW\ ZLWK PXOWLSOH IXQFWLRQV RI EXVLQHVV� UHWDLOV� OHLVXUH DQG HQWHUWDLQPHQWV�

*UHDWO\ LQIOXHQFHG E\ ZHVWHUQ HGXFDWLRQ WKRXJKWV� WKH LQWHUDFWLRQV EHWZHHQ XQLYHUVLWLHV DQG
FLWLHV KDYH WUDQVIRUPHG IURP LVRODWLRQ� JUDGXDO RSHQQHVV WR VKDULQJ VHUYLFHV DQG FRQWULEXWLQJ
WR LQGXVWULHV� +RZHYHU� WKH WUDGLWLRQDO DFDGHPLHV DQG VHOI�FRQWDLQHG FRPSRXQG PRGHOV KDYH
H[HUWHG GHHS LQIOXHQFHV ZKLFK GHPRQVWUDWHG WKHPVHOYHV DV IHQFHV WR NHHS LVRODWLRQV ERWK
SK\VLFDOO\ DQG PHQWDOO\� 7DNLQJ WKH FRUH DUHD RI WKH ³XQLYHUFLW\´ LQ :XKDQ DV DQ H[DPSOH�
PRVW XQLYHUVLWLHV ZHUH ORFDWHG DORQJ WKH PRXQWDLQV DQG ODNHV OLNH FRPSRXQGV RU DV FOXVWHUV�
$OWKRXJK WKH H[SDQVLRQ RI XQLYHUVLWLHV LQ WKH ����V KDYH SURPRWHG WKHLU LQWHUDFWLRQ ZLWK
UHVHDUFK FRPSDQLHV� LVRODWLRQ KDV EHHQ VWLOO FOHDU ERWK LQ WKH IXQFWLRQV DQG IRUPV� 2Q RQH
KDQG� WKHUH ZDV D ODFN RI FRPPHUFLDOL]DWLRQ RI UHVHDUFK OHDGLQJ WR WKH PDVVLYH GHPDQGV EXW
OLPLWHG VXSSO\ RI LQQRYDWLRQ VSDFHV RXWVLGH FDPSXVHV� 2Q WKH RWKHU KDQG� HQFORVXUH
FDPSXVHV KDYH QRW RQO\ OHG WR WKH IDLOXUH RI VKDULQJ SXEOLF VHUYLFHV� URDGV DQG RSHQ VSDFHV
ZLWK WKH SXEOLF� EXW DOVR UHVXOWHG LQWR WKH ELJ FLW\ GLVHDVHV VXFK DV WUDIILF MDPV DQG VHUYLFH
VKRUWDJHV�

�� ,QWHUSUHWDWLRQ RI WKH ³8QLYHUFLW\´

)URP WKH KLVWRULFDO H[SHULHQFHV KRZ XQLYHUVLWLHV UHDFWHG ZLWK FLWLHV� WKH ³XQLYHUFLW\´ VKRXOG
EH LOOXVWUDWHG DV D VXVWDLQDEOH PHFKDQLVP RI WDOHQWV� LQGXVWULHV DQG FLWLHV� ZKLFK RSHUDWHV E\
WUDQVIRUPLQJ WKH HGXFDWLRQ UHVRXUFHV LQWR LQGXVWU\ FRPSHWLWLYHQHVV DQG VKDULQJ WKH VHUYLFH
IDFLOLWLHV ZLWK WKH SXEOLF� 7R LQWHUSUHW WKH LGHD RI ³XQLYHUFLW\´ PRUH FRQFLVHO\� DQ LQGH[ V\VWHP
FDQ EH HVWDEOLVKHG IURP WKH GLPHQVLRQV RI WDOHQWV� LQGXVWULHV DQG FLWHV�VHH 7DEOH ��� %DVHG
RQ WKH *XLGHOLQHV RI 'HYHORSLQJ ,QQRYDWLYH &LWLHV� LVVXHG E\ WKH 0LQLVWU\ RI 6FLHQFH DQG
7HFKQRORJ\ DQG WKH 1DWLRQDO 'HYHORSPHQW DQG 5HIRUP &RPPLVVLRQ� QLQH FDWHJRULHV ZHUH
PDGH RXW RI WKH EDVLF LQGH[ EDVH E\ OHDUQLQJ IURP WKH DGYDQFHG DUHDV DQG IROORZLQJ
SULQFLSOHV RI HDV\ WR FRPSDUH DQG LPSOHPHQW� )RU HYHU\ FDWHJRU\� WZR WR ILYH LQGH[HV ZHUH
VHW XS WR GHPRQVWUDWH WKH IHDWXUHV� JRDOV DQG SURFHVVHV RI PDNLQJ WKH ³XQLYHUFLW\´� %\ WKH
PHWKRG RI W\SH UHVHDUFK DQG FRPSDUDWLYH VWXGLHV� TXDQWLWDWLYH DQDO\VLV KDV EHHQ PDGH IRU
HYHU\ LQGH[ DOVR OHDUQHG IURP WKH UHIHUHQFHV�
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7DEOH �
.H\ ,QGH[HV RI WKH ³8QLYHUFLW\´

'LPHQVLRQV &DWHJRULHV ,QGH[HV
7\SHV

)HDWXUHV
�UHODWHG

*RDOV
�UHODWHG

3URFHVVHV
�UHODWHG

7DOHQWV

,QSXW RQ
(GXFDWLRQ
([SHQVHV

3HUFHQWDJH RI 7HFKQRORJ\
,QSXW WR 3XEOLF )LQDQFH��� ¥ ¥

3HUFHQWDJH RI 5	'
([SHQGLWXUH WR *'3˄�˅ ¥ ¥

3HUFHQWDJH RI %DVLF 5HVHDUFK
WR 5	' ([SHQGLWXUH��� ¥ ¥

1XPEHU RI /DEV ZLWK 1REHO
3UL]HV ¥ ¥ ¥

NH\
GLVFLSOLQDU\

	LQWHUGLVFLSOLQ
DU\ SODWIRUPV

1XPEHU RI :RUOG�IDPRXV
/HDGLQJ 8QLYHUVLWLHV ¥ ¥

1XPEHU RI :RUOG�IDPRXV
/HDGLQJ 'LVFLSOLQHV ¥ ¥

1XPEHU RI 1DWLRQDO .H\
7HFKQRORJLFDO )DFLOLWLHV ¥ ¥

1XPEHU RI 5HVHDUFK 3ODWIRUPV
EHWZHHQ 8QLYHUVLWLHV ¥ ¥ ¥

3HUVRQQHO
5HFUXLWPHQW

3HUFHQWDJH RI *UDGXDWHV WR
/RFDO (PSOR\PHQWV��� ¥ ¥

1XPEHU RI +LJK�OHYHO 7DOHQWV ¥

,QGXVWULHV

5	'
([SHQGLWXUH

3HUFHQWDJH RI (QWHUSULVH ,QSXW
WR 8QLYHUVLW\ 5HVHDUFK

([SHQVHV ���
¥ ¥

1XPEHU RI .H\ 'LVFLSOLQHV
7UDQVIRUPHG WR ,QGXVWULHV ¥ ¥

,QQRYDWLRQ
)DFLOLW\
3ODWIRUP

1XPEHU RI ,QQRYDWLRQ )DFLOLW\
3ODWIRUPV ¥ ¥

&RQWULEXWLRQ UDWH RI WHFKQRORJ\
WR HFRQRP\ LQFUHDVH��� ¥ ¥ ¥

+LJK�WHFK
HQWHUSULVHV

1XPEHU 3HUFHQWDJH RI +LJK�
WHFK (QWHUSULVHV WR
(QWHUSULVHV���

¥ ¥

5HYHQXH 3HUFHQWDJH RI +LJK�
WHFK (QWHUSULVHV WR
(QWHUSULVHV���

¥ ¥

&LWLHV

8UEDQ 4XDOLW\

1XPEHU RI 3URMHFWV IRU
1DWLRQDO *DUGHQ &LW\ ¥ ¥

&RYHUDJH RI 0HWUR 6WDWLRQ ZLWK
D 5DGLXV RI ���P WR
8QLYHUVLWLHV ���

¥ ¥

1XPEHU RI 7DOHQW $SDUWPHQWV
3HU <HDU ¥ ¥

1XPEHU RI ,QWHUQDWLRQDO
6FKRROV ¥ ¥

2SHQ
&DPSXVHV

6KDULQJ 5DWH RI )DFLOLWLHV ��� ¥ ¥ ¥
1XPEHU RI /DQGVFDSH 3URMHFWV

)XQGHG E\ *RYHUQPHQWV ¥ ¥
1HWZRUN 'HQVLW\�NP�NP�� ¥ ¥

8UEDQ
5HJHQHUDWLRQ

3HUFHQWDJH RI /DQG XVHG IRU
,QQRYDWLRQ ��� ¥ ¥ ¥

3HUFHQWDJH RI 5HYHQXHV IRU
5	' ��� ¥ ¥

$UHDV RI .H\ )DFLOLWLHV RU /DEV
˄P�� ¥ ¥

5HZDUGV IRU 1HZ�EXLOW
5HVHDUFK )DFLOLWLHV ¥

5HZDUGV IRU 1HZ�EXLOW 7DOHQW
$SDUWPHQWV ¥

��� 7KH 'LPHQVLRQ RI 7DOHQWV
8QLYHUVLWLHV ZHUH HVVHQWLDOO\ WKH FUDGOH RI WDOHQWV RXWSXW WR FLWLHV� 2Q RQH KDQG� WKH EDVLF
LQWHUSUHWDWLRQ RI WKH ³XQLYHUFLW\´ LV WR FXOWLYDWH DQG UDLVH OHDGLQJ WDOHQWV HVSHFLDOO\ E\ QXUWXULQJ
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NH\ GLVFLSOLQHV RI XQLYHUVLWLHV DQG SURPRWLQJ LQWHUGLVFLSOLQDU\ FRQVWUXFWLRQ DQG LQWHUQDWLRQDO
FRUSRUDWLRQV � VR DV WR LPSURYH WKH VWUHQJWKV RI FLW\ KXPDQ UHVRXUFHV� $V D UHVXOW� PRUH
WDOHQWV ZLOO EH DWWUDFWHG LQWR WKH FLW\ RQFH WKH FRPSHWLWLYHQHVV KDV EHHQ LPSURYHG� 7KHUHIRUH�
WKH LQGH[HV LQ WKH GLPHQVLRQ RI WDOHQWV LQFOXGH LQSXW RQ HGXFDWLRQ H[SHQVHV� NH\ GLVFLSOLQDU\
DQG LQWHUGLVFLSOLQDU\ SODWIRUPV DV ZHOO DV SHUVRQQHO UHFUXLWPHQW� )RU H[DPSOH� NH\ LQGH[HV
OLNH ZRUOG�IDPRXV OHDGLQJ XQLYHUVLWLHV� ZRUOG�IDPRXV OHDGLQJ GLVFLSOLQHV DQG QDWLRQDO NH\
WHFKQRORJLFDO IDFLOLWLHV ZHUH FKRVHQ IRU WKH VXE�FDWHJRU\ RI NH\ GLVFLSOLQDU\ DQG
LQWHUGLVFLSOLQDU\ SODWIRUPV� ,Q D JRDO�RULHQWHG ZD\� WKHVH LQGH[HV FDQ QRW RQO\ UHSUHVHQW WKH
RYHUDOO IHDWXUHV LQ WKH GRPDLQ� EXW DOVR IRFXV RQ ERWK WKH TXDOLWLHV DQG TXDQWLWLHV�

7DNLQJ WKH FRUH DUHD RI :XKDQ ³8QLYHUFLW\´ DV DQ H[DPSOH� WKH JRDO RI WZR ZRUOG�IDPRXV
OHDGLQJ XQLYHUVLWLHV ZLWK WZHQW\ ILUVW OHDGLQJ GLVFLSOLQHV KDV EHHQ SURSRVHG EDVHG RQ WKH
UHVRXUFHV RI FXUUHQW XQLYHUVLWLHV DQG GLVFLSOLQHV� $FFRUGLQJ WR WKH 0LG�DQG�ORQJ 7HUP 3ODQ RI
1DWLRQDO .H\ 7HFKQRORJLFDO )DFLOLWLHV������������� WKHUH ZLOO EH DERXW ILIW\ IDFLOLWLHV
QDWLRQZLGH� %DVHG RQ WKLV� :XKDQ ³8QLYHUFLW\´ KDV EHHQ SURSRVHG WR HVWDEOLVK WZR QDWLRQDO
NH\ WHFKQRORJLFDO IDFLOLWLHV DFFRUGLQJ WR WKH FXUUHQW VLWXDWLRQV DQG FRPSDULVRQV ZLWK RWKHU
FLWLHV�

��� 7KH 'LPHQVLRQ RI ,QGXVWULHV
$V DQ LPSRUWDQW ZD\ WR WUDQVIRUP WKH HGXFDWLRQDO UHVRXUFHV LQWR XUEDQ LQQRYDWLRQ
FRPSHWLWLYHQHVV� IRVWHULQJ LQGXVWULHV LV WKH IRXQGDWLRQ RI WKH ³XQLYHUFLW\´� 2Q RQH KDQG� NH\
GLVFLSOLQHV VKRXOG EH IRFXVHG RQ ERRVWLQJ WKH SURFHVV RI LQFXEDWLRQ VR DV WR SOD\ WKH OHDGLQJ
UROH LQ UHJLRQDO LQQRYDWLRQ QHWZRUN� 2Q WKH RWKHU KDQG� FRRSHUDWLRQ EHWZHHQ XQLYHUVLWLHV DQG
HQWHUSULVHV VKRXOG EH SURPRWHG EDVHG RQ WKH GRPLQDQW LQGXVWULHV� VR DV WR H[HUW EDFNZDUG
IRUFHV IURP GHPDQGV WR VXSSOLHV DQG LPSURYH WKH HIIHFWLYHQHVV RI FRPPHUFLDOL]DWLRQ DQG
DSSOLDQFH RI UHVHDUFK� 7KHUHIRUH� WKH LQGH[HV LQ WKH GLPHQVLRQ RI LQGXVWULHV IRFXV RQ WKH
ZKROH SURFHVV RI LQQRYDWLRQ DQG LQFOXGH VSHQGLQJ 5	' H[SHQGLWXUHV� EXLOGLQJ LQQRYDWLRQ
IDFLOLW\ SODWIRUPV DQG QXUWXULQJ KLJK�WHFK HQWHUSULVHV� $V DQ LPSRUWDQW SDUW RI FXOWLYDWLQJ
LQQRYDWLRQ� EXLOGLQJ LQQRYDWLRQ IDFLOLW\ SODWIRUPV FDQ E\ HYDOXDWHG E\ PHWKRGV RI JRDO�
RULHQWHG TXDQWLILFDWLRQ� ZKLFK FDQ EH LQGH[HG DV WKH QXPEHU RI SXEOLF VHUYLFH SODWIRUPV DQG
FRQWULEXWLRQ UDWH RI WHFKQRORJ\ WR HFRQRP\ LQFUHDVHV�

$V WKH PRVW SRWHQWLDOO\ LQQRYDWLYH DUHD LQ :XKDQ� WKH FRUH DUHD RI :XKDQ ³8QLYHUFLW\´ KDV
EHHQ SURSRVHG WR PHHW WKH GHPDQGV RI OHDGLQJ XQLYHUVLWLHV DQG LQVWLWXWHV E\ SD\LQJ DWWHQWLRQ
WR EXLOGLQJ WKH SODWIRUP RI LQQRYDWLRQ IDFLOLWLHV VR DV WR NHHS XS ZLWK WKH LQWHUQDWLRQDO OHYHOV�
$FFRUGLQJ WR WKH 7KLUWHHQWK )LYH <HDUV¶ 3ODQ RI 1DWLRQDO 7HFKQRORJ\ ,QQRYDWLRQ�� WKH
FRQWULEXWLRQ UDWH RI WHFKQRORJ\ SURJUHVVHV WR HFRQRP\ LQFUHDVHV KDV UHDFKHG DQ DYHUDJH
OHYHO RI ����� LQ ���� DQG SURSRVHG WR DFKLHYH WKH JRDO RI ��� LQ ����� /HDUQLQJ IURP
H[SHULHQFHV RI RWKHU FLWLHV KRPH DQG DEURDG� WKH JRDO RI WKH FRUH DUHD RI :XKDQ ³8QLYHUFLW\´
KDV EHHQ VHW DV ����

��� 7KH 'LPHQVLRQ RI &LWLHV
,I WKH DVSHFW RI LQGXVWULHV LV RQO\ WKH HFRQRPLF GLPHQVLRQ RI WKH ³XQLYHUFLW\´� WKH DVSHFW RI
FLWLHV FDQ EH FRQVLGHUHG DV D FRPSUHKHQVLYH GLPHQVLRQ� 2Q RQH KDQG� VKDULQJ DOO NLQGV RI
SXEOLF IDFLOLWLHV RI XQLYHUVLWLHV ZLWK FLWLHV VR DV WR SURPRWH WKH RYHUIORZ RI DGMXQFWLYH IXQFWLRQV�
PDNH PRVW XVH RI WKH IDFLOLWLHV DQG LPSURYH XUEDQ OLYLQJ TXDOLWLHV� 2Q WKH RWKHU KDQG�
IHDWXUHG VHUYLFH IXQFWLRQV FDQ EH VHW VSHFLDOO\ VXUURXQGLQJ FDPSXVHV QRW RQO\ WR PHHW WKH
GLYHUVH QHHGV RI FROOHJH VWXGHQWV DQG WHDFKHUV EXW DOVR LPSURYH WKH HIILFLHQF\ RI XUEDQ
SXEOLF VHUYLFH IDFLOLWLHV� $FFRUGLQJO\� WKH DVSHFW RI FLWLHV FDQ EH LQGH[HG LQFOXGLQJ ERWK
LPSURYLQJ XUEDQ TXDOLWLHV DQG SURPRWLQJ XQLYHUVLW\ RSHQQHVV� 1RW RQO\ WKH QXPEHU RI
LQWHUQDWLRQDO VFKRROV ZKLFK FDQ EH FRPSDUDEOH WR RWKHU DUHDV KDV EHHQ OLVWHG� EXW DOVR WKH
VKDULQJ UDWH RI FROOHJH IDFLOLWLHV DQG URDG QHWZRUN GHQVLWLHV ZKLFK FDQ EH XVHG WR HYDOXDWH
WKH DFKLHYHPHQW RI JRDOV KDYH EHHQ LQFOXGHG� %HVLGHV� WKH VXEFDWHJRU\ RI XUEDQ
UHJHQHUDWLRQ KDV DOVR EHHQ SURSRVHG WR DGG HVSHFLDOO\ IRU WKH EXLOW DUHDV VXUURXQGLQJ
FROOHJHV� ZKLFK GRHV QRW RQO\ IRFXV RQ FRQWUROOLQJ LQGH[HV OLNH WKH ODQG XVH SHUFHQWDJHV IRU
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LQQRYDWLRQV LQ XUEDQ UHJHQHUDWLRQV DQG DOVR LQFOXGH LPSURYLQJ LQGH[HV OLNH )$5 ERQXVHV RQ
QHZ EXLOW LQFXEDWRUV�

$V WKH PRGHO RI WKH :XKDQ ³8QLYHUFLW\´� WKH FRUH DUHD KDV EHHQ SURSRVHG WR IRFXV RQ WKH
LPSURYHPHQW RI XUEDQ TXDOLWLHV VR DV WR LQFUHDVH WKH DWWUDFWLRQ IRU WDOHQWV� /HDUQLQJ IURP WKH
UHIHUHQFHV WKDW WKHUH DUH IURP ��� WR ��� LQWHUQDWLRQDO VFKRROV SHU ELOOLRQ SHUVRQV LQ %HLMLQJ�
6KDQJKDL DQG *XDQJ]KRX� LW KDV EHHQ HVWLPDWHG WKDW WKHUH VKRXOG EH DW OHDVW � LQWHUQDWLRQDO
VFKRROV LQ WKH FRUH DUHD DFFRUGLQJ WR WKH SRSXODWLRQ� %HVLGHV� DV WKH FXUUHQW URDG QHWZRUN
GHQVLW\ LV OHVV WKDQ ��� NP�NP� GXH WR WKH ³FRPSRXQG´ PRGHO RI XQLYHUVLWLHV� WKH JRDO KDV
EHHQ VHW DV ���NP�NP� DIWHU RSHQLQJ FDPSXVHV EDVHG RQ WKH QDWLRQDO VWDQGDUGV DQG
LPSOHPHQWDWLRQ GLIILFXOWLHV�

�� 6SDWLDO 6WUDWHJLHV WR 5HDFW 8QLYHUVLWLHV ZLWK &LWLHV

1R PDWWHU WKH FRQFHSWV RI XQLYHUVLW\ WRZQV DQG XQLYHUVLW\ SDUNV SURSRVHG E\ &KLQHVH
VFKRODUV ORQJ DJR RU WKH ³XQLYHUFLW\´ DUH HVVHQWLDOO\ WR UHDFW RU LQWHJUDWH XQLYHUVLWLHV ZLWK
FLWLHV� )RU WKH VSDWLDO HOHPHQWV� WKHUH DUH VWXGLHV DERXW XQLYHUVLW\ HGXFDWLRQDO XQLWV DQG
XUEDQ H[SDQVLRQ XQLWV �'XDQ DQG /X������� DOVR GLVFXVVLRQ DERXW WKH HGXFDWLRQDO GLVWULFWV�
DGMXQFWLYH IXQFWLRQ GLVWULFWV DQG FUHDWLYH IXQFWLRQ GLVWULFWV�:DQJ� &KHQ� <X� )HQJ DQG =KHQJ�
������ %DVHG RQ WKH WKHRULHV RI UHJLRQDO LQQRYDWLRQ V\VWHPV�� WKH SK\VLFDO VSDFHV RI WKH
³XQLYHUFLW\´ VKRXOG LQFOXGH XQLYHUVLWLHV WR RXWSXW LQQRYDWLQJ VXEMHFWV� LQFXEDWRUV WR SURYLGH
VSDFHV IRU LQQRYDWLRQ DFWLYLWLHV DQG DOO NLQGV RI IDFLOLWLHV WR FXOWLYDWH LQQRYDWLRQ
HQYLURQPHQWV�VHH )LJXUH ���7R DFKLHYH WKH JRDOV LQ GLPHQVLRQV RI WDOHQWV� LQGXVWULHV DQG
FLWLHV� WKUHH FRQQHFWLRQV VKRXOG EH PDGH EHWZHHQ XQLYHUVLWLHV� LQGXVWULHV DQG FLWLHV�

)LJXUH��$QDO\VLV RI WKH 6SDWLDO (OHPHQWV RI WKH ³XQLYHUFLW\´

��� &RQQHFWLQJ XQLYHUVLWLHV ZLWK XQLYHUVLWLHV WR PDNH XVH RI LQQHU VSDFHV
$V WKH FUDGOH WR QXUWXUH LQQRYDWLYH WDOHQWV� XQLYHUVLWLHV DV ZHOO DV UHVHDUFK LQVWLWXWHV DUH LQ
WKH XSSHU VWUHDP RI LQQRYDWLRQ FKDLQV� ZKLFK VXSSO\ WKH SODWIRUP IRU EXLOGLQJ GLVFLSOLQHV�
XQGHUWDNLQJ UHVHDUFK DQG SURPRWLQJ LQWHUQDWLRQDO DFDGHPLF FRRSHUDWLRQ� 7KHUHIRUH�
DGHTXDWH VSDFHV VKRXOG EH SURYLGHG E\ RSWLPL]LQJ LQQHU VSDFHV RI FDPSXVHV WR PDNH FORVH
FRQQHFWLRQV EHWZHHQ XQLYHUVLWLHV� )RU H[DPSOH� UHVLGHQWV IRU WHDFKHUV DQG VWDII� GRUPLWRULHV�
FDIHWHULDV DV ZHOO DV RWKHU ORJLVWLF VHUYLFH VSDFHV FDQ JUDGXDOO\ HYDFXDWH WKHLU IXQFWLRQV RXW
RI FDPSXVHV ZLWK WKH VRFLDOL]DWLRQ UHIRUP RI XQLYHUVLW\� VR DV WR SURYLGH VSDFHV IRU NH\
WHFKQRORJ\ IDFLOLWLHV DQG UHVHDUFK SODWIRUPV EHWZHHQ XQLYHUVLWLHV� :LWK WKH UHQRYDWLRQV RI
FODVVURRP� VFKRROKRXVHV DQG ZDUHKRXVHV� UHVHDUFK IXQFWLRQV FRXOG EH DGGHG RQ�
0HDQZKLOH� WKH LQWHQVLWLHV DQG GHQVLWLHV DUH HQFRXUDJHG WR EH LPSURYHG ZKHQ HGXFDWLRQDO
ODQGV DUH WUDQVIRUPHG LQWR NH\ WHFKQRORJLFDO IDFLOLWLHV VR DV WR SURPRWH WKH LQWHQVLYH
XWLOL]DWLRQ RI ODQG XVH�VHH )LJXUH ���
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)LJXUH�� )XQFWLRQ $QDO\VLV RI 8QLYHUVLW\ ,QQHU 6SDFHV

7R VROYH WKH SUREOHPV RI ODFNLQJ SODWIRUPV IRU NH\ WHFKQRORJLFDO IDFLOLWLHV VXFK DV ODERUDWRULHV�
DQG UHVHDUFK SODWIRUPV LQ WKH FRUH DUHD RI :XKDQ ³8QLYHUFLW\´� LW KDV EHHQ SURSRVHG WR
UHFRQVWUXFW WKH ORJLVWLF VHUYLFH IDFLOLWLHV ZLWK LQHIILFLHQW ODQG XVH� ZKLFK FDQ EH UHPDGH DV
QDWLRQDO NH\ WHFKQRORJLFDO IDFLOLWLHV DQG DFDGHPLF SODWIRUPV EHWZHHQ XQLYHUVLWLHV� %HVLGHV�
HQFRXUDJHPHQW KDV DOVR EHHQ SURSRVHG WR PDNH )$5 UHZDUGV UDQJLQJ IURP ��� WR ��� VR DV
WR SURPRWH WKH UHFRQVWUXFWLRQ RI LQQHU VSDFHV�VHH )LJXUH ���

)LJXUH�� /D\RXWV RI WKH 5HVHDUFK )DFLOLWLHV LQ WKH &RUH $UHD RI :XKDQ ³8QLYHUFLW\´

��� &RQQHFWLQJ 8QLYHUVLWLHV ZLWK ,QGXVWULHV WR 6HW XS WKH :KROH &KDLQ RI ,QQRYDWLRQ
$V WKH PDMRU SK\VLFDO VSDFHV IRU LQQRYDWLRQ DFWLYLWLHV� LQFXEDWRUV ZLOO SOD\ WKH GHWHUPLQDQW
UROH RI WUDQVIRUPLQJ HGXFDWLRQDO UHVRXUFHV LQWR XUEDQ LQQRYDWLRQ FRPSHWLWLYHQHVV� %DVHG RQ
WKH NH\ GLVFLSOLQHV RI XQLYHUVLWLHV DQG GRPLQDQW LQGXVWULHV RI FLWLHV� FRUUHVSRQGLQJ LQQRYDWLRQ
VSDFHV ZLOO QHHG WR EH SURYLGHG WR FRPSOHWH WKH ZKROH FKDLQ RI LQQRYDWLRQ�

/HDUQLQJ IRUP H[SHULHQFHV RI LQQRYDWLRQ VSDFHV KRPH DQG DEURDG� LW KDV EHHQ SURSRVHG WKDW
WKH ZKROH FKDLQ RI LQQRYDWLRQ LQFOXGLQJ QXUVHULHV� LQFXEDWRUV DQG DFFHOHUDWRUV QHHGV WR EH
EXLOW� 2Q RQH KDQG� LQQRYDWLRQ QXUVHULHV HVSHFLDOO\ IRU QHZ�ERUQ VWDUW�XSV DUH VXJJHVWHG WR
EH ORFDWHG VXUURXQGLQJ ROG UHVLGHQWLDO DUHDV� FRPPHUFLDO IDFLOLWLHV DQG RIILFHV� WR ZKLFK LW ZLOO
WDNH �� WR �� PLQXWHV IURP XQLYHUVLWLHV�VHH )LJXUH ��� 2QH WKH RWKHU KDQG� LQFXEDWRUV IRU
JURZLQJ VWDUW�XSV ZRXOG EH EHWWHU WR EH ORFDWHG RQ WKH ODQGV SODQQHG DV LQGXVWULHV DQG
EXVLQHVV ZLWK HDV\ DFFHVV� $FFHOHUDWRUV IRU JURZQ�XS VWDUW�XSV ZLOO EH VXJJHVWHG WR EH
ORFDWHG LQ LQGXVWULDO SDUNV ZLWK DEXQGDQW ODQGV� (VSHFLDOO\ WKH VFDOHV DQG ORFDWLRQV RI
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SODWIRUPV IRU LQQRYDWLRQ DFWLYLWLHV VKRXOG EH UHJXODWHG VR SURYLGH VXIILFLHQW SK\VLFDO VSDFHV WR
VWDUW�XSV�VHH )LJXUH ��� )RU WKH XQLYHUVLWLHV ZLWK NH\ GLVFLSOLQHV RI KXPDQ DQG VRFLDO
VFLHQFHV� IDFLOLWLHV RI FXOWXUH LQQRYDWLRQ� FUHDWLYH SURGXFWLRQV� FUHDWLYH FRQVXPSWLRQ DQG
HQWHUWDLQPHQWV VKRXOG DOVR EH HVWDEOLVKHG VXUURXQGLQJ WKH FXUUHQW KLVWRULFDO GLVWULFWV DQG
RSHQ VSDFHV�VHH )LJXUH ��� &UHDWLYH LQGXVWU\ FOXVWHUV QHLJKERULQJ XQLYHUVLWLHV ZLOO EH IRUPHG
VR DV WR SURYLGH VSDFHV IRU WKH FRQYHUVLRQ RI KXPDQ DQG VRFLDO VFLHQFH WR FUHDWLYH LQGXVWULHV
DQG DOVR UHGHILQH WKH FXOWXUH LGHQWLWLHV RI FLWLHV�

)LJXUH�� /RFDWLRQ $QDO\VLV RI WKH 1XUVHULHV IRU 1HZ�ERUQ 6WDUW�XSV

)LJXUH�� /RFDWLRQ $QDO\VLV RI WKH ,QFXEDWRUV DQG $FFHOHUDWRUV

)LJXUH�� /RFDWLRQ $QDO\VLV RI &UHDWLYH ,QGXVWU\ &OXVWHUV 6XUURXQGLQJ 8QLYHUVLWLHV

$LPLQJ DW WKH SUREOHPV RI ODFNLQJ UHVHDUFK FRPPHUFLDOL]DWLRQ� LQQRYDWLRQ HQWHUSULVHV� MRE
SRVLWLRQV DQG YHQWXUH FDSLWDOV LQ WKH FRUH DUHD RI :XKDQ ³8QLYHUFLW\´� LW KDV EHHQ SURSRVHG
WR OD\RXW WKH LQQRYDWLRQ VSDFHV DORQJ ZLWK XUEDQ UHJHQHUDWLRQ EDVHG RQ WKH NH\ GLVFLSOLQHV RI
XQLYHUVLWLHV DQG GRPLQDQW LQGXVWULHV RI :XKDQ� 2Q RQH KDQG� QXUVHULHV IRU QHZ ERUQ VWDUW�
XSV KDYH EHHQ VXJJHVWHG WR ORFDWH LQ ROG FRPPXQLWLHV DQG IDFWRULHV QHLJKERULQJ XQLYHUVLWLHV�
2Q WKH RWKHU KDQG� LQFXEDWRUV IRU JURZLQJ VWDUW�XSV KDYH EHHQ SURSRVHG WR EH ORFDWHG LQ
DUHDV ZLWK HDV\ DFFHVV RI SXEOLF WUDQVSRUW� $OVR� DFFHOHUDWRUV IRU JURZQ�XS VWDUW�XSV KDV
EHHQ VXJJHVWHG WR EH ORFDWH LQ LQGXVWULDO SDUNV ZLWK DEXQGDQW ODQG� %DVHG RQ WKLV� WKHUH ZLOO
EH D ZKROH LQQRYDWLRQ FKDLQ IURP QXUVHU\� LQFXEDWRUV DQG DFFHOHUDWRUV LQ DFFRUGDQFH ZLWK
WKH JURZWK RI VWDUW�XSV IURP WKH QRUWK WR WKH VRXWK DQG WKH HDVW WR WKH ZHVW�VHH )LJXUH ���
%HVLGHV� VHYHQ FUHDWLYH LQGXVWULHV GLVWULFWV DQG VL[ LQQRYDWLRQ VHUYLFH FHQWHUV KDV EHHQ
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SURSRVHG WR EH ORFDWH EDVHG RQ WKH VRFLDO VFLHQFH DQG KXPDQLW\ GLVFLSOLQHV DQG GRPLQDQW
LQGXVWULHV�

)LJXUH�� /D\RXW RI WKH ,QGXVWULHV LQ WKH &RUH $UHD RI :XKDQ ³8QLYHUFLW\´

��� &RQQHFWLQJ 8QLYHUVLWLHV ZLWK &LWLHV WR 6KDUH 6HUYLFH )DFLOLWLHV
&RQQHFWLQJ XQLYHUVLWLHV ZLWK FLWLHV WR SURPRWH WKH VKDULQJ RI SXEOLF IDFLOLWLHV� RSHQ VSDFHV�
URDGV DQG PXQLFLSDO IDFLOLWLHV ZLOO QRW RQO\ LPSURYH WKH TXDOLW\ RI XUEDQ HQYLURQPHQWV EXW DOVR
LQFUHDVH WKH FLW\ FRPSHWLWLYHQHVV RI LQQRYDWLRQ DQG DWWUDFWLRQ IRU WDOHQWV�

����� 3URYLGLQJ WKH VKDULQJ VSDFHV RI SXEOLF VHUYLFHV
2Q RQH KDQG� DFWLYLWLHV FHQWHUV� OLEUDULHV DQG J\PV LQ XQLYHUVLWLHV KDYH EHHQ HQFRXUDJHG WR
EH JUDGXDOO\ RSHQ WR WKH SXEOLF ZLWK DOO NLQGV RI FXOWXUH DFWLYLWLHV RUJDQL]HG LQ WKH ZHHNHQGV
RU KROLGD\V WR LPSURYH WKH HIILFLHQF\ RI FDPSXV IDFLOLWLHV� 0HDQZKLOH� VRPH RI XQLYHUVLW\
IDFLOLWLHV ZLWK ODUJH VFDOH� KLJK TXDOLWLHV DQG JRRG DFFHVVHV ORFDWHG LQ WKH DUHDV ZLWK D
VKRUWDJH RI SXEOLF IDFLOLWLHV ZRXOG EH VXJJHVWHG WR EH UHJXODWHG DV XUEDQ SXEOLF IDFLOLWLHV ZLWK
LQFHQWLYH PHFKDQLVPV RI FR�PDQDJHPHQW EHWZHHQ XQLYHUVLWLHV DQG JRYHUQPHQWV� 7DNLQJ WKH
FRUH DUHD RI :XKDQ ³8QLYHUFLW\´ DV DQ H[DPSOH� LW KDV EHHQ SURSRVHG WKDW WKH VKDULQJ
SHUFHQWDJH RI VHUYLFH IDFLOLWLHV LQ XQLYHUVLWLHV VKRXOG UHDFK WKH JRDO RI DW OHDVW ��� LQ ����
DQG ���� LQ ����� 2QFH WKH IDFLOLWLHV KDYH EHHQ VKDUHG ZLWK WKH SXEOLF� ��� RI WKH
UHVLGHQWLDO DUHDV ZLOO EH FRYHUHG ZLWK DQ LPSURYHPHQW RI VHUYLFH HIILFLHQF\ DV ODUJH DV �
WLPHV�VHH )LJXUH ���� %HVLGHV� WKUHH J\PV RI XQLYHUVLWLHV KDYH EHHQ FKRVHQ WR EH
UHFRQVWUXFWHG DQG LQYHVWHG E\ JRYHUQPHQWV DQG UHJXODWHG DV WKH ODQG XVH RI XUEDQ VSRUWV
IDFLOLWLHV VR DV WR LPSURYH WKH HIILFLHQF\ RI ODQGV�
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)LJXUH��� (IILFLHQF\ $QDO\VLV RI WKH 8QLYHUVLW\ )DFLOLWLHV LQ WKH &RUH $UHD RI :XKDQ ³8QLYHUFLW\´

2Q WKH RWKHU KDQG� LW KDV EHHQ SURSRVHG WR IRFXV RQ WKH IHDWXUHV DQG SURYLVLRQV RI VHUYLFH
IDFLOLWLHV DFFRUGLQJ WR WKH UHTXLUHPHQWV RI LQQRYDWLYH WDOHQWV� 7R PHHW WKH GHPDQGV RI FROOHJH
VWXGHQWV� UHVHDUFK VHUYLFH IDFLOLWLHV ZKLFK FDQ SURYLGH IXQFWLRQV LQFOXGLQJ DFDGHPLF
FRPPXQLFDWLRQV� WDOHQWV DSDUWPHQWV� UHWDLOV� OHLVXUH� RIILFHV� H[KLELWLRQV DQG VSRUWV KDYH
EHHQ SURSRVHG WR EH HVWDEOLVKHG LQ WKH EXLOW DUHDV ZLWK ORZ HIILFLHQF\ RI ODQG XVH VXUURXQGLQJ
XQLYHUVLWLHV� 1RW RQO\ WKH FXUUHQW SXEOLF IDFLOLWLHV KDYH EHHQ SURSRVHG WR EH XSJUDGHG ZLWK
FRUUHVSRQGLQJ LQFHQWLYH PHFKDQLVP RQ ODQG XVH DQG ILQDQFH� EXW DOVR KLJK TXDOLW\ SXEOLF
IDFLOLWLHV KDYH EHHQ HQFRXUDJHG WR VXSSO\ ZLWK ODUJHU DPRXQWV�VHH )LJXUH ����

)LJXUH��� )XQFWLRQ $QDO\VLV RI WKH 5HVHDUFK 6HUYLFH )DFLOLWLHV LQ 8QLYHUVLWLHV

)RU WKH FRUH DUHD RI :XKDQ ³8QLYHUFLW\´ ZKLFK FDQ EH GLYLGHG LQWR WKH XSJUDGHG GLVWULFW� WKH
VXSSOHPHQWHG GLVWULFW DQG WKH QHZ�EXLOW GLVWULFW DFFRUGLQJ WR WKH FXUUHQW SXEOLF IDFLOLWLHV� LW KDV
EHHQ SURSRVHG WR EXLOG XS VL[ UHVHDUFK VHUYLFH IDFLOLWLHV LQFOXGLQJ WDOHQW DSDUWPHQWV DQG
FRPPXQLFDWLRQ FHQWHUV HVSHFLDOO\ LQ WKH DVVHPEOHG DUHDV RI LQQRYDWLYH WDOHQWV� VR DV WR
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VROYH SUREOHPV RI WKH IDLOXUH WR PHHW WKH GHPDQGV RI WDOHQWV�VHH )LJXUH ���� (VSHFLDOO\ IRU
WKH XUEDQ UHJHQHUDWLRQ DLPLQJ DW EXLOGLQJ UHVHDUFK VHUYLFH IDFLOLWLHV� SROLFLHV KDYH EHHQ
SURSRVHG WR JLYH D UHZDUG RI ��� WR��� WLPHV )$5� 0HDQZKLOH� EXLOGLQJ VWDQGDUGV RI VFKRROV
DQG KRVSLWDOV KDYH DOVR SURSRVHG WR EH LPSURYHG VR DV WR HVWDEOLVK D KLJK TXDOLW\ OLYLQJ FLUFOH
RI IDFLOLWLHV ZLWKLQ �� PLQXWHV¶ ZDON GLVWDQFH�

)LJXUH��� /D\RXW RI WKH 3XEOLF )DFLOLWLHV LQ WKH &RUH $UHD RI :XKDQ ³8QLYHUFLW\´

����� (VWDEOLVKLQJ D *UHHQ 1HWZRUN 6\VWHP RI 7UDQVLW
7KH KLVWRULFDO VSDWLDO PRGHO RI ³&RPSRXQG´ KDV QRW RQO\ OHG WR WKH LVRODWLRQ RI QHWZRUN
V\VWHP EXW DOVR XUEDQ GLVHDVHV OLNH IDLOXUH RI LPSOHPHQWDWLRQ� 7KHUHIRUH� FDPSXVHV VKRXOG
EH JUDGXDOO\ RSHQHG ZLWKRXW WKH LQIOXHQFHV RQ WHDFKLQJ DQG OLYLQJ DFWLYLWLHV LQ XQLYHUVLWLHV�
'ULYHZD\V VKRXOG DOVR EH RSHQHG WR WKH SXEOLF ZLWK WKH VORZLQJ�GRZQ GHVLJQ VR DV WR GHQVLI\
WKH QHWZRUNV DQG LPSURYH WKH HIILFLHQF\ �VHH )LJXUH���� %HVLGHV� WKH V\VWHP RI SXEOLF
WUDQVSRUW EHWZHHQ XQLYHUVLWLHV LQFOXGLQJ PHWURV DQG EXVHV KDV EHHQ SURSRVHG WR EH EXLOW WR
HVWDEOLVK D VSHFLDO V\VWHP RI SXEOLF WUDQVSRUW GRRU WR GRRU EHWZHHQ XQLYHUVLWLHV �VHH
)LJXUH����

)LJXUH��� $QDO\VLV RI WKH 6ORZLQJ�GRZQ 'HVLJQ

7KH 8SJUDGHG 'LVWULFW

7KH 6XSSOHPHQWHG 'LVWULFW

7KH 1HZ�EXLOW 'LVWULFW
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)LJXUH��� $QDO\VLV RI WKH SXEOLF WUDQVSRUW GRRU WR GRRU EHWZHHQ XQLYHUVLWLHV

$LPLQJ DW WKH SUREOHPV LQFOXGLQJ ORZ GHQVLWLHV RI FXUUHQW QHWZRUNV� ODFN RI PLQRU URDGV DQG
ORZ HIILFLHQF\ RI SXEOLF WUDQVSRUW� LW KDV EHHQ SURSRVHG WR DGG D QHZ ULQJ RI PHWUR
VXUURXQGLQJ WKH :XKDQ ³8QLYHUFLW\´ DQG D VSHFLDO OLQH RI EXVHV DQG ZDWHU EXVHV� VR DV WR
FRYHU DOO WKH XQLYHUVLWLHV LQ WKH FRUH DUHD˄VHH )LJXUH ��˅�

)LJXUH��� /D\RXW RI WKH SXEOLF WUDQVSRUW LQ WKH &RUH $UHD RI :XKDQ ³8QLYHUFLW\´

����� (VWDEOLVKLQJ D 1HWZRUN RI 2SHQ 6SDFHV
2SHQ VSDFHV LV QRW RQO\ WKH SXEOLF GRPDLQ IRU SHRSOH WR WDON LQ LQIRUPDO ZD\V EXW DOVR WKH
SK\VLFDO VSDFHV WR UHSUHVHQW WKH LPDJH RI WKH ³XQLYHUFLW\´� 2Q RQH KDQG� OLEUDULHV� VTXDUHV�
JUHHQ DUHDV DQG VLGHZDONV KDYH EHHQ SURSRVHG WR PDNH IXOO XVH RI DV WKH ODQGVFDSH QRGH WR
SUHVHQW WKH QDWXUDO DQG FXOWXUDO LPDJH RI XQLYHUVLWLHV� ,W KDV DOVR EHHQ VXJJHVWHG WKDW DOO
NLQGV RI FROOHJH IHVWLYDOV VKRXOG EH SODQQHG DQG WRXULQJ URXWHV LQ FDPSXVHV VKRXOG EH
RUJDQL]HG VR DV WR SURPRWH WKH FRPPXQLFDWLRQV EHWZHHQ XQLYHUVLWLHV DQG FLWLHV� 2Q WKH
RWKHU KDQG� SRFNHWV SDUNV ZLWK VFDOHV UDQJLQJ IURP ��� WR �����P� KDYH DOVR EHHQ
SURSRVHG WR EH VHW DURXQG FRPPXQLWLHV� XQLYHUVLWLHV� UHVHDUFK IDFLOLWLHV DQG RWKHU LQQRYDWLRQ
VSDFHV VR DV WR SURYLGH VSDFHV RI LQIRUPDO FRPPXQLFDWLRQ IRU FUHDWLYH WDOHQWV� $FFRUGLQJO\�
JUHHQ QHWZRUNV VKRXOG EH EXLOW VXUURXQGLQJ PRXQWDLQV� ODNHV DQG XQLYHUVLWLHV VR DV WR
HVWDEOLVK D V\VWHP RI ODQGVFDSH LQ DQG RXW RI FDPSXVHV DQG PDNH WKH RSHQ VSDFHV HDV\ WR
DFFHVV�VHH ILJXUH����
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)LJXUH��� $QDO\VLV RI 2SHQ 6SDFHV 1HWZRUN

7R PDNH IXOO XVH RI WKH QDWXUH ODQGVFDSH UHVRXUFHV RI WKH FRUH DUHD� LW KDV EHHQ SURSRVHG WR
FRQQHFW PRXQWDLQV ZLWK FLWLHV� OLQN ULYHUV ZLWK ODNHV DQG EXLOG ZDWHU FXOWXUH SDUNV VXUURXQGLQJ
WKH VL[ ODNHV� DLPLQJ DW WKH SUREOHPV RI LVRODWHG ODQGVFDSH� LQVXIILFLHQW JUHHQ DUHDV DQG
REVFXUH LPDJH LGHQWLWLHV�VHH )LJXUH���� 6XUURXQGLQJ XQLYHUVLWLHV� WKHUH ZLOO EH ORRS RI
LQQRYDWLYH FXOWXUH DQG VL[ LGHQWLILHG DUHDV ZLWK WKUHH IHDWXUHG WRXULQJ URXWHV DV JUHHQZD\V
DORQJ ZLWK PRXQWDLQV� ODNHV DQG XQLYHUVLWLHV� ZKLFK ZLOO OLQN WKH SRFNHW JDUGHQV VXUURXQGLQJ
LQQRYDWLRQ VSDFHV� %DVHG RQ WKLV� D QHWZRUN RI HFRORJ\ DQG FXOWXUH WR LQWHJUDWH FLWLHV�
XQLYHUVLWLHV DQG QDWXUH ODQGVFDSHV ZLOO EH EXLOW VR DV WR UHEXLOG WKH LGHQWLWLHV�

)LJXUH��� $QDO\VLV RI 2SHQ VSDFHV LQ WKH &RUH $UHD RI :XKDQ ³8QLYHUFLW\´

�� &RQFOXVLRQV

%\ FRPSDULQJ WKH KLVWRULFDO H[SHULHQFHV RI XQLYHUVLWLHV UHDFWLQJ ZLWK FLWLHV KRPH DQG DEURDG�
WKLV SDSHU DWWHPSWV WR LQWHUSUHW WKH PHDQLQJ RI WKH ³XQLYHUFLW\´ E\ ERWK TXDOLWDWLYH DQG
TXDQWLWDWLYH PHWKRGV� DQG GLVFXVV WKH VSDWLDO VWUDWHJLHV E\ WDNLQJ WKH FRUH DUHD RI :XKDQ
³8QLYHUFLW\´ DV DQ H[DPSOH� VR DV WR EXLOG WKHRUHWLFDO DQG SUDFWLFDO IRXQGDWLRQV IRU WKLV WRSLF�
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2QH WKLQJ WR EH PHQWLRQHG LV WKDW DOO WKH VSDWLDO HOHPHQWV RI WKH ³XQLYHUFLW\´ DFWXDOO\ RYHUODS
HDFK RWKHU� ZKLFK PD\ KDYH EHHQ QHJOHFWHG LQ WKH GLVFXVVLRQ LQ RUGHU WR DQDO\]H WKHLU VSDWLDO
UHODWLRQV DQG OD\RXW UHTXLUHPHQWV DV ZHOO DV GHILQH WKH VSDWLDO IHDWXUHV� 7KHUHIRUH� LW LV
VXJJHVWHG WKDW D UHJXODWLRQ V\VWHP RI LQGH[HV VKRXOG EH HVWDEOLVKHG HVSHFLDOO\ IRU WKH
³XQLYHUFLW\´� ,Q WKLV ZD\� UHJXODWLRQV IRU DOO WKH VSDWLDO HOHPHQWV RI WKH ³XQLYHUFLW\´ FDQ EH
LPSOHPHQWHG LQ WKH VWDWXWRU\ SODQV DV ZHOO DV PDVWHU SODQV RI XQLYHUVLWLHV VR DV WR PDNH
JXLGDQFH IRU HQYLURQPHQWV EXLOGLQJ LQ DQG VXUURXQGLQJ FDPSXVHV� 0RUH LPSRUWDQWO\� WKH
WKUHH DVSHFWV RI WKH ³XQLYHUFLW\´ GR QRW RQO\ QHHG SK\VLFDO VSDFHV EXW DOVR SROLFLHV DQG
V\VWHPV� 7KHUHIRUH� PRUH DWWHQWLRQ VKRXOG EH SDLG RQ WKH SROLWLFDO LQQRYDWLRQ LQ WKH ILHOGV RI
ODQG XVH� LQGXVWULHV� WDOHQWV� WD[DWLRQ� ILQDQFH� UHVHDUFK FRPPHUFLDOL]DWLRQ DQG LQWHOOHFWXDO
SURSHUW\� ,W KDV EHHQ VXJJHVWHG WR PDNH IXUWKHU VWXG\ RQ PDNLQJ ODQG XVH SROLFLHV DQG
LPSOHPHQWDWLRQ PHDVXUHV DV ZHOO DV HQFRXUDJHPHQW PHFKDQLVP IRU VKDULQJ XQLYHUVLW\
IDFLOLWLHV ZLWK WKH SXEOLF� ,QIOXHQFHG E\ WKH WUDGLWLRQDO LGHRORJLHV� LW LV D ORQJ WHUP SURFHVV WR
PDNH XQLYHUVLWLHV UHDFW ZLWK FLWLHV � EXW RQO\ WKH LQQRYDWLRQ RI SROLF\ PDNLQJ ZRXOG RSHQ WKH
IHQFHV RI LGHRORJLHV�

$FNQRZOHGJHPHQWV
7KH DXWKRUV ZRXOG OLNH WR DFNQRZOHGJH WKH IXQGLQJ RI 1DWLRQDO 1DWXUDO 6FLHQFH )RXQGDWLRQ
RI &KLQD �1R����������� &KLQD 3RVWGRFWRUDO 6FLHQFH )RXQGDWLRQ �1R�����0�������� *UHHQ
,QGXVWULDO /HDGLQJ 3URMHFW RI +%87˄1R� ==76�������˅DQG :XKDQ 3ODQQLQJ %XUHDX�

(QGQRWHV
�7KHUH DUH �� XQLYHUVLWLHV� �� QDWLRQDO ODEV DQG ��� WKRXVDQG XQGHUJUDGXDWHV ZKLFK WDNH XS
���� ��� DQG ��� RI WKH PXQLFLSDOLW\ DFFRUGLQJO\ LQ WKH FRUH DUHD RI :XKDQ ³8QLYHUFLW\´
VFDOHG DW ������ NP��
�6HH�KWWS���ZZZ�PRVW�JRY�FQ�PRVWLQIR�[LQ[LIHQOHL�IJ]F�JI[ZM�JI[ZM������������W��������B��
�����KWP�
�6HH� KWWS���ZZZ�JRY�FQ�]ZJN������������FRQWHQWB��������KWP�
�6HH� KWWS���ZZZ�JRY�FQ�]KHQJFH�FRQWHQW������������FRQWHQWB��������KWP �
�$FFRUGLQJ WR 3KLOLS 1LFKRODV &RRNH� WKH ILUVW� VHFRQG DQG WKLUG VSDWLDO HOHPHQWV RI LQQRYDWLRQ
FLWLHV DUH XQLYHUVLWLHV� LQFXEDWRUV DQG VHUYLFH IDFLOLWLHV�

5HIHUHQFHV�

%UDF]\N� +DQV�-RDFKLP� &RRNH� 3KLOLS 1� +HLGHQUHLFK� 0DUWLQ ������ 5HJLRQDO ,QQRYDWLRQ
6\VWHPV� 7KH 5ROH RI *RYHUQDQFHV LQ D *OREDOL]HG :RUOG� %ORRPEHUJ� 3V\FKRORJ\
3UHVV�

&KHQ� +DR������´3URJUHVV RQ WKH 5HVHDUFK RI 5HJLRQDO ,QQRYDWLRQ 6\VWHP´� 6FLHQFH DQG
7HFKQRORJ\� 9RO���� 1R����

'XDQ� -LQ� /X� %R ������ ³5HYLHZ DQG 'LVFXVVLRQ RQ WKH 3ODQQLQJ RI 8QLYHUVLW\ 7RZQV� &DVH
6WXG\ RI WKH :X[L 8QLYHUVLW\ 7RZQ´� 1HZ $UFKLWHFWXUH� 9RO� �� 1R��

*HQHUDO 2IILFH RI WKH 6WDWH &RXQFLO RI WKH 3HRSOH
V 5HSXEOLF RI &KLQD ������ $QQRXQFHPHQW
RI WKH 7KLUWHHQWK )LYH <HDU¶V 3ODQ RQ 1DWLRQDO ,QQRYDWLRQ� 1R����

0LQLVWU\ RI 6FLHQFH DQG 7HFKQRORJ\ RI WKH 3HRSOH¶V 5HSXEOLF RI &KLQD������ $QQRXQFHPHQW
RQ WKH *XLGHOLQHV RI 'HYHORSLQJ ,QQRYDWLRQ &LWLHV� 1R�����

7KH &HQWUDO 3HRSOH
V *RYHUQPHQW RI WKH 3HRSOH¶V 5HSXEOLF RI &KLQD ������ WKH 0LG�DQG�
ORQJ 7HUP 3ODQ RI 1DWLRQDO .H\ 7HFKQRORJLFDO )DFLOLWLHV������������ 1R���

:DQJ� <LQ� &KHQJ� ;LDQJZHL� <X� +DLZHQ� )HQJ� +DLER� =KHQJ� *XRGRQJ ������´ 7KRXJKWV
DQG 6WUDWHJLHV RQ WKH 0DNLQJ RI 8QLYHUVLW\ 7RZQV LQ <DQJSX� 6KDQJKDL WRZDUGV ����´�
6KDQJKDL &LW\ 3ODQQLQJ� 9RO���� 1R���
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$QDO\VLV�RQ�WKH�:RUNLQJ�/LYLQJ�(QWHUWDLQLQJ�6SDWLDO�5HODWLRQV�RI�

1HZ�7RZQV�EDVHG�RQ�0RELOH�/RFDWLRQ�'DWD��7KH�&DVH�RI�WKH�
1DWLRQDO�,QGHSHQGHQW�,QQRYDWLRQ�=RQH�RI�(DVW�/DNH�LQ�&KLQD� 
�+RZ�GR�1HZ�7RZQV�5HODWH�ZLWK�WKH�0DLQ�&LW\�LQ�:RUNLQJ�/LYLQJ�(QWHUWDLQLQJ�$VSHFWV��

�
:HQMLQJ�/82��:XKDQ�3ODQQLQJ�'HVLJQ�,QVWLWXWH��&KLQD�
+DQ�=28���+XEHL�8QLYHUVLW\�RI�7HFKQRORJ\��&KLQD�

:HL�;,21*��:XKDQ�3ODQQLQJ�'HVLJQ�,QVWLWXWH��&KLQD�
�
�
Synopsis 
7KLV�SDSHU�RIIHUV�VRPH�VWUXFWXUDO�WKRXJKWV�RI�SHRSOH�FHQWHUHG�SODQQLQJ�PRGHOV�ZKLFK�DUH�WR�
RSWLPL]H�WKH�VSDFH�VXSSO\�DFFRUGLQJ�WR�WKH�FXUUHQW�KXPDQ�DFWLYLWLHV��%\�XVLQJ�PRELOH�ORFDWLRQ�
GDWD�� ZH� GR� QRW� RQO\� GHVFULEH� WKH� FXUUHQW� KXPDQ� DFWLYLWLHV� DQG� LQWHUSUHW� WKH� UHDVRQV�
XQGHUQHDWK��EXW�DOVR�DQDO\]H�ZKHWKHU�WKH�FXUUHQW�PRGHO�RI�VSDFH�XVH�LV�VXVWDLQDEOH�DQG�WKH�
IXWXUH�PRGHO�RI�VSDFH�VXSSO\�LV�QHFHVVDU\�WR�EH�FKDQJHG��
�
1. Introduction 
 
$V�WKH�QHZ�ULVLQJ�LQQRYDWLRQ�GLVWULFWV�DOO�RYHU�WKH�ZRUOG�VKRZV��D�UHPDUNDEOH�VKLIW�LV�RFFXUULQJ�
WKDW�D�JUHDW�HPSKDVLV�KDV�EHHQ�SXW�RQ�WKH�LQWHJUDWLRQ�RI�ZRUNLQJ��OLYLQJ�DQG�HQWHUWDLQLQJ��ZKLFK�
LV�UHVKDSLQJ�WKH�VSDWLDO�JHRJUDSK\�RI�LQQRYDWLRQ��,Q�&KLQD��WKHUH�KDV�EHHQ�D�PDVV�ELUWK�RI�QHZ�
WRZQV�DLPLQJ�DW�GHYHORSLQJ� LQQRYDWLRQ�HFRQRPLHV�DQG�HYDFXDWLQJ�RYHU�FURZGHG�SRSXODWLRQ�
IURP�WKH�PDLQ�FLW\��'XH�WR�WKHLU�FRPPRQ�GHYHORSPHQW�SURFHVV��WKH�LQGXVWULHV�RI�QHZ�WRZQV�
DUH�RIWHQ�PRUH�GHYHORSHG�WKDQ�UHVLGHQWLDO� IXQFWLRQV�ZKLFK�DUH�VWLOO�KLJKO\�GHSHQGHQW�RQ� WKH�
PDLQ�FLW\��OHW�DORQH�WKH�OHLVXUH�RQHV��,Q�WKH�HDUO\���WK�&HQWXU\��QHZ�WRZQV�KDYH�HPHUJHG�LQ�
:XKDQ�IROORZLQJ�WKH�Wuhan Master Plan (2006-2020)�ZKLFK�KDV�SURSRVHG�WKH�VSDWLDO�VWUXFWXUH�
FRPSRVHG�RI�RQH�PDLQ�FLW\��VL[�QHZ�WRZQV�DQG�PXOWLSOH�FHQWHUV��$W�SUHVHQW��UHYLVLRQ�LV�EHLQJ�
PDGH�WR�WKH�RULJLQDO�SODQ�ZKLFK�LV�EHFRPLQJ�GXH��,W�KDV�EHHQ�SURSRVHG�LQ�WKH�Wuhan Master 
Plan (2016-2035)� WKDW� WKUHH�RI� WKH�VL[�QHZ� WRZQV�ZLOO�EH�SURPRWHG�DV�DQWL�PDJQHWLF� IRUFHV�
PRUH�LQGHSHQGHQW�IURP�WKH�PDLQ�FLW\��VHH�)LJXUH�����$V�RQH�RI�WKH�WKUHH�WRZQV��WKH�1DWLRQDO�
,QGHSHQGHQW�,QQRYDWLRQ�=RQH�RI�(DVW�/DNH�1,,=(/�ZKLFK�ZDV�HVWDEOLVKHG�LQ������KDV�EHHQ�
XQGHUJRLQJ� WKH� WUDQVIRUPDWLRQ� IURP� DQ� LQGXVWULDO� GLVWULFW� WR� D� VHOI�FRQWDLQHG� QHZ� WRZQ�
VSHFLDOL]HG�LQ�LQQRYDWLRQ�HFRQRPLHV��7KHUHIRUH��RQH�RI�WKH�NH\�TXHVWLRQV�WR�EH�DQVZHUHG�LV�
ZKHWKHU� WKH�1,,=(/�KDV�JRW� WKH� IRXQGDWLRQV� WR�EH�SURPRWHG�DV�D�PRUH� LQGHSHQGHQW� WRZQ��
ZKLFK�VHWV�WKH�EDFNJURXQG�IRU�WKH�UHVHDUFK��
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Figure 1: The Spatial Structure of Wuhan in the Wuhan Master Plan (2016-2035) 
�
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$V�D�W\SLFDO�KLJK�WHFKQRORJ\�QHZ�WRZQ��WKH�1,,=(/�KDV�EHHQ�SODQQHG�WR�EH�FRPSRVHG�RI�ILYH�
IXQFWLRQDO�FOXVWHUV� LQFOXGLQJ�WKH�:HVWHUQ�5HVHDUFK�'LVWULFW�� WKH�&HQWUDO�6HUYLFH�'LVWULFW�� WKH�
(DVWHUQ�7HFKQRORJ\�'LVWULFW��WKH�1RUWKHUQ�7HFKQRORJ\�'LVWULFW�DQG�WKH�6RXWKHUQ�7HFKQRORJ\�
'LVWULFW��VHH�)LJXUH�����([FHSW�WKH�:HVWHUQ�5HVHDUFK�'LVWULFW�LV�D�EXLOW�XS�DUHD��WKH�RWKHU�IRXU�
DUH�DOO�QHZ�DUHDV�LQ�FRQVWUXFWLRQ��%HLQJ�LQ�TXLWH�GLIIHUHQW�SKDVHV�RI�GHYHORSPHQW��WKRVH�ILYH�
FOXVWHUV�KDYH�DOO�EHHQ�FRQIURQWHG�ZLWK�SUREOHPV�RI� ODFNLQJ�UHVLGHQWLDO�DQG� OHLVXUH� IXQFWLRQV�
ZKLOH�WKH�LQGXVWULDO�IXQFWLRQ�KDV�EHHQ�RYHU�GHYHORSHG��$LPLQJ�DW�WKH�JRDOV�RI�D�VHOI�FRQWDLQHG�
QHZ�WRZQ��LW�LV�QHFHVVDU\�WR�PDNH�UHDVRQDEOH�JXLGDQFH�RQ�WKH�VSDFH�VXSSOLHV�RI�WKH�1,,=(/�
EDVHG�RQ�WKH�FXUUHQW�KXPDQ�DFWLYLWLHV��ZKLFK�ORFDWLRQ�GDWD�FDQ�EH�XVHG�WR�GHVFULEH��,Q�WKH�FDVH�
RI�WKH�1,,=(/��ZH�FROOHFWHG�ORFDWLRQ�GDWD�IURP�PRELOH�GHYLFHV�WR�HYDOXDWH�WKH�FXUUHQW�ZRUNLQJ��
OLYLQJ�DQG�HQWHUWDLQLQJ�DFWLYLWLHV�DQG�LGHQWLI\�WKHLU�VSDWLDO�UHODWLRQV�EHWZHHQ�WKH�QHZ�WRZQ�DQG�
WKH�PDLQ�FLW\��VR�DV�WR�SURSRVH�VXJJHVWLRQV�WR�RSWLPL]H�SODQQLQJ�LQ�WKH�SHUVSHFWLYHV�RI�KXPDQ�
EHKDYLRUV��7KLV� SDSHU� RIIHUV� VRPH�VWUXFWXUDO� WKRXJKWV� RI� SHRSOH�FHQWHUHG�SODQQLQJ�PRGHOV�
ZKLFK� DUH� WR� RSWLPL]H� VSDFH� VXSSO\� DFFRUGLQJ� WR� WKH� FXUUHQW� KXPDQ� DFWLYLWLHV� UDWKHU� WKDQ�
SRSXODWLRQV�ZH�FRPPRQO\�UHO\�RQ��%\�XVLQJ�PRELOH�ORFDWLRQ�GDWD��ZH�GR�QRW�RQO\�GHVFULEH�WKH�
FXUUHQW�KXPDQ�DFWLYLWLHV�DQG�LQWHUSUHW�WKH�UHDVRQV�XQGHUQHDWK��EXW�DOVR�DQDO\]H�ZKHWKHU�WKH�
FXUUHQW�PRGHO�RI�VSDFH�XVH�LV�VXVWDLQDEOH�DQG�WKH�IXWXUH�PRGHO�RI�VSDFH�VXSSO\�LV�QHFHVVDU\�
WR�EH�FKDQJHG��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Figure 2: The Functional Clusters of the NIIZEL 
�
2. Study and Methodology 
�
2.1 Literature Review 
0RVW�RI�WKH�SUHYLRXV�UHVHDUFK�RQ�WKH�UHODWLRQV�EHWZHHQ�QHZ�WRZQV�DQG�WKH�PDLQ�FLW\�IRFXVHG�
RQ� WKH� VSDWLDO� DQDO\VLV� RI� ZRUNLQJ� DQG� OLYLQJ� DFWLYLWLHV� OLNH� FRPSDULQJ� HPSOR\PHQW� DQG�
UHVLGHQFH�GHQVLWLHV�E\�XVLQJ�HFRQRPLF�DQG�SRSXODWLRQ�FHQVXV�VWDWLVWLFV��1LX��'LQJ�DQG�6RQJ��
������� 5HFHQWO\�� WKHUH� KDYH� EHHQ� VRPH� UHVHDUFK� XVLQJ� FHOO� SKRQH� GDWD� WR� UHFRUG� KXPDQ�
DFWLYLWLHV�DQG�DQDO\]LQJ� WKH� UHODWLRQV�RI�ZRUNLQJ�DQG� OLYLQJ�E\� UHFRJQL]LQJ� WKH�HPSOR\PHQW�
GHQVH�DQG�UHVLGHQFH�GHQVH�DUHDV��=KRX��/LX�DQG�=KX���������7KHVH�QHZ�HPHUJLQJ�UHVHDUFK�
KDV�PDGH�XS� IRU� WKH� VKRUWFRPLQJV�RI� WUDGLWLRQDO� GDWD�ZKLFK�RIWHQ� IRFXV�RQ� WKH� UHODWLRQV�RI�
VSDFHV�� DQG� DOVR� HVWDEOLVKHG� EDODQFH� LQGH[HV� VXFK� DV� WKH� UDWLR� RI� ORFDO� HPSOR\PHQW� WR�
UHVLGHQFH�� HWF��=KHQ�� ;X�� =KDQJ� DQG� <X�� ������� *HQHUDOO\�� WKHUH� KDYH� EHHQ� FHUWDLQ�
IRXQGDWLRQV� IRU� WKH� UHODWLRQV� RI� ZRUNLQJ� DQG� OLYLQJ� EHWZHHQ� QHZ� WRZQV� DQG� WKH�PDLQ� FLW\��
+RZHYHU�� WKHUH�DUH�DFWXDOO\�WKUHH�DVSHFWV�RI�EDVLF�IXQFWLRQV�LQFOXGLQJ�QRW�RQO\�ZRUNLQJ�DQG�
OLYLQJ�EXW�DOVR�HQWHUWDLQLQJ��7KH�SUHYLRXV�UHVHDUFK�KDV�IRFXVHG�RQ�WKH�UHODWLRQV�RI�ZRUNLQJ�DQG�
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OLYLQJ��EXW�QHJOHFWHG�WKH�UHODWLRQV�RI�ZRUNLQJ�DQG�HQWHUWDLQLQJ��RU�OLYLQJ�DQG�HQWHUWDLQLQJ��ZKLFK�
ZRXOG�IDLO�WR�SURYLGH�VXIILFLHQW�HYLGHQFHV�WR�HYDOXDWH�WKH�GHSHQGHQF\�RI�QHZ�WRZQV����
�
2.2 Thoughts and Framework 
4XLWH�OLNH�FHOO�SKRQH�GDWD��ORFDWLRQ�GDWD�IURP�PRELOH�GHYLFHV�DUH�QHZ�HPHUJLQJ�GDWD�ZKLFK�FDQ�
QRW�RQO\�UHFRUG�WKH�DFWLYLWLHV�RI�ZRUNLQJ��OLYLQJ�DQG�HQWHUWDLQLQJ��EXW�DOVR�FDQ�EH�REWDLQHG�IRU�D�
GXUDWLRQ�RI� WLPH��VR�DV�FDQ�EH�XVHG�WR�DQDO\]H�KXPDQ�EHKDYLRUV��7KH�UHODWLRQV�RI�ZRUNLQJ��
OLYLQJ� DQG� HQWHUWDLQLQJ� DUH� LQIOXHQFHG� E\� WKH� OD\RXW� DQG� WUDQVLW� RI� FLWLHV�� ZKLFK� LQ� UHYHUVH�
GHWHUPLQHV�WKH�VSDWLDO�VWUXFWXUH�RI�FLWLHV��=KHQ��;X��=KDQJ�DQG�<X���������7KHUHIRUH�� LW�FDQ�
SOD\� WKH� UROHV�RI�GHVFULELQJ� WKH�FXUUHQW�VSDWLDO� VWUXFWXUH�DQG�RSWLPL]LQJ� WKH� IXWXUH�SODQQLQJ�
VWUXFWXUH��0RYLQJ�REMHFWV�LQ�FLWLHV�HVSHFLDOO\�OLNH�KXPDQ�DQG�WKHLU�EHKDYLRUV�DUH�DV�LPSRUWDQW�
DV�VWLOO�REMHFWV�DQG�LI�ZH�GR�QRW�NQRZ�WKH�IORZ��ZH�FDQ�QHYHU�GHILQH�WKH�HYDOXDWLRQ�VWDQGDUGV�
RI�IRUPV�/\QFK��������8VLQJ�ORFDWLRQ�GDWD�IURP�PRELOH�GHYLFHV�E\�UHFRUGLQJ�KXPDQ�EHKDYLRUV��
WKLV�SDSHU�DWWHPSWV�WR�IROORZ�WKH�LGHD�RI�SHRSOH�FHQWHUHG�SODQQLQJ�ZKLFK�FDQ�EH�LOOXVWUDWHG�DV�
WKDW�IRUPV�IROORZ�IORZV���
�
$W�ILUVW��ORFDWLRQ�GDWD�IURP�PRELOH�GHYLFHV�FDQ�EH�XVHG�WR�GHVFULEH�FXUUHQW�DFWLYLWLHV��7KHQ�WKH�
GHQVH� DUHDV� RI� ZRUNLQJ�� OLYLQJ� DQG� HQWHUWDLQLQJ� DFWLYLWLHV� ZHUH� LGHQWLILHG� E\� DQDO\]LQJ� WKH�
DYHUDJH�GHQVLWLHV��OHDGLQJ�WR�D�FRPSDULVRQ�DERXW�GHQVLWLHV�DQG�DUHD�UDQJHV�EHWZHHQ�WKH�QHZ�
WRZQV��$IWHU�LGHQWLI\LQJ�WKH�RULJLQDO�DQG�LQIOXHQWLDO�DUHDV�RI�WKH�ZRUNLQJ��OLYLQJ�DQG�HQWHUWDLQLQJ�
DFWLYLWLHV�LQ�WKH�1,,=(/��ZH�DQDO\]HG�WKH�UHODWLQJ�GLUHFWLRQV��VWUHQJWKV�DQG�OHQJWKV�DPRQJ�WKH�
RULJLQDO��LQIOXHQWLDO�DQG�IXQFWLRQDO�DUHDV�WKHPVHOYHV��2Q�WKH�EDVLV��DQ�RYHUDOO�HYDOXDWLRQ�RI�WKH�
DPRXQWV�� EDODQFH� LQGH[HV� DQG� LQIOXHQFLQJ� UDQJHV� LQ� GLIIHUHQW� VFDOHV� FDQ� EH�PDGH� RQ� WKH�
UHODWLRQV�RI�WKRVH�WKUHH�IXQFWLRQV�EHWZHHQ�WKH�1,,=(/�DQG�RWKHU�DUHDV��ZKLFK�FDQ�EH�FRPSDUHG�
ZLWK�WKH�FXUUHQW�DQG�SODQQHG�ODQG�XVH��,Q�WKLV�ZD\��SUREOHPV�FDQ�EH�GLVFRYHUHG�LQ�WKH�VSDFH�
VXSSO\�� DQG� HYLGHQFHV� FDQ� EH� SURYLGHG� WR� RSWLPL]H� WKH� FXUUHQW� PDVWHU� SODQ� VFKHPH�� %\�
DQDO\]LQJ� WKH�GLIIHUHQFHV�EHWZHHQ�KXPDQ�DFWLYLWLHV�DQG�FXUUHQW�VSDFHV��ZKHWKHU� WKH� IXWXUH�
PRGHO� RI� VSDFH�VXSSO\� LV� VXVWDLQDEOH� FDQ� EH� GHWHUPLQHG�� VR� DV� WR� SURYLGH� VXJJHVWLRQV� WR�
RSWLPL]H�WKH�H[LVWLQJ�SODQQLQJ�VFKHPHV��ZKLFK�FDQ�EH�FRQVLGHUHG�DV�DQ�XSJUDGDWLRQ�IRU�WKH�
WUDGLWLRQDO�SODQQLQJ�WKRXJKWV��
�
2.3 Data Processing 
:LWK� WKH� ORFDWLRQ� GDWD� IURP�PRELOH� GHYLFHV� GXULQJ� ILYH� ZHHNGD\V� RI� ������ WKLV� VWXG\� KDV�
FROOHFWHG�DQG�FOHDQHG�DOPRVW����PLOOLRQ�VDPSOHV�IURP�PRUH�WKDQ�����PLOOLRQ�PRELOH�GHYLFHV�LQ�
WKH�PXQLFLSDOLW\�RI�:XKDQ��,Q�WKLV�ZD\��WKH�DFWLYLW\�UDQJHV�RI�ZRUNLQJ��OLYLQJ�DQG�HQWHUWDLQLQJ�
FDQ�EH�GHILQHG�E\�VHWWLQJ�WKH�VWDQGDUGV�RI�RFFXUUHQFH�IUHTXHQFLHV��)RU�LQVWDQFH��WKH�ORFDWLRQV�
ZLWK�WKH�RFFXUUHQFHV�RI�PRELOH�GHYLFHV�VWD\LQJ�LQ�WKH�UDGLXV�RI������PHWHUV�IURP���WR����R¶FORFN�
ZKLFK� UHDFK� DERYH� ���� FDQ� EH� LQFOXGHG� LQ� WKH� UDQJH� RI� ZRUNLQJ� DFWLYLWLHV�� /LNHZLVH�� WKH�
ORFDWLRQV�ZLWK�WKH�RFFXUUHQFHV�RI�PRELOH�GHYLFHV�IURP����WR����R¶FORFN�DQG�IURP����WR����R¶FORFN�
FDQ�EH�LQFOXGHG�LQ�WKH�UDQJH�RI�HQWHUWDLQLQJ�DQG�OLYLQJ�DFWLYLWLHV�VHSDUDWHO\��
�
3. Research Contents 
%DVHG�RQ�WKH�VWDWLVWLF�RI�WKH�FXUUHQW�UHVLGHQWV�DQG�HPSOR\HHV�LQ�WKH�1,,=(/��WKH�DFWLYLWLHV�RI�
OLYLQJ��ZRUNLQJ�DQG�HQWHUWDLQLQJ�KDYH�EHHQ�DQDO\]HG�LQ�WKH�DVSHFWV�RI�GLVWULEXWLRQV��UHODWLRQV�
DQG�FRPSDULVRQ�ZLWK�FXUUHQW� ODQG�XVH��7KHQ�DQ�RYHUDOO�HYDOXDWLRQ�KDV�EHHQ�PDGH�IURP�WKH�
DVSHFWV� RI� DPRXQWV�� EDODQFH� LQGH[HV�DQG� LQIOXHQFLQJ� UDQJHV�� VR� DV� WR�SURYLGH� VXJJHVWLYH�
JXLGDQFH�IRU�WKH�SODQQLQJ�RSWLPL]DWLRQ��
�
3.1 Current Population 
7LOO�WKH�HQG�RI�������WKH�QXPEHU�RI�UHVLGHQWV�LQ�WKH�1,,=(/�KDV�UHDFKHG�DOPRVW������PLOOLRQ��
WDNLQJ�D�SHUFHQWDJH�RI������ LQ� WKH�PXQLFLSDOLW\��:LWK� WKH� LPPLJUDQW�DPRXQWV�DQG� UHVLGHQW�
GHQVLW\�UDQNLQJ�WRS��WKH�1,,=(/�KDV�EHFRPH�WKH�DUHD�ZLWK�WKH�UDSLGHVW�JURZLQJ�SRSXODWLRQ�DQG�
WKH� ODUJHVW� DPRXQW� RI� \RXQJ� SHRSOH� LQ� :XKDQ�� %HVLGHV�� WKH� 1,,=(/� ZLWK� D� QXPEHU� RI�
HPSOR\HHV�UHDFKLQJ������PLOOLRQ�DQG�WDNLQJ�D�SHUFHQWDJH�RI�����LQ�:XKDQ��KDV�WKH�GHQVHVW�
MRE� SRVLWLRQV� LQ� :XKDQ�� $OWKRXJK� WKH� 1,,=(/� KDV� SOD\HG� D� NH\� UROH� RI� WKH� HFRQRPLF�
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GHYHORSPHQW�LQ�:XKDQ��WKH�FXUUHQW�UDWLR�RI�ORFDO�HPSOR\HHV�WR�UHVLGHQWV�KDV�RQO\�UHDFKHG�������
ZKLFK� LV� EHORZ� WKH� DFNQRZOHGJHG� VWDQGDUG� RI� ����&HUYHUR�����	������� :LWK� D� TXLWH�
XQEDODQFHG�GLVWULEXWLRQ��PRUH�WKDQ�����RI�WKH�SRSXODWLRQV�RI�WKH�1,,=(/�KDYH�EHHQ�FHQWUDOL]HG�
LQ�WKH�:HVWHUQ�5HVHDUFK�'LVWULFW��VHH�)LJXUH�����

 
Figure 3: The Population Density Analysis of the NIIZEL 

3.2 Activity Ranges 
$FFRUGLQJ�WR�WKH�ORFDWLRQ�RI�PRELOH�GHYLFHV�LQ�WKH�1,,=(/�LQ�WKH�GHVLJQDWHG�WLPH��WKH�DYHUDJH�
DQG�PD[LPDO�GHQVLWLHV�RI� OLYLQJ��ZRUNLQJ�DQG�HQWHUWDLQLQJ�DFWLYLWLHV�FDQ�EH�GHPRQVWUDWHG�E\�
JULGV�RI����P���P�7KHQ�WKH�DUHDV�ZLWK�KLJKHU�GHQVLWLHV� LQ�WKH�OHYHO�RI�VLJQLILFDQFH�E\����
FDQ�GHILQHG�DV�ZRUNLQJ�GHQVH�DUHDV�� OLYLQJ�GHQVH�DUHDV�DQG�HQWHUWDLQLQJ�GHQVH�DUHDV��VHH�
7DEOH��DQG�7DEOH�����%DVHG�RQ�WKLV��WKH�SHUFHQWDJH�RI�SHRSOH�FRPLQJ�WR�WKH�1,,=(/�IURP�DOO�
WKH�RWKHU�SODFHV� LQ� WKH�PXQLFLSDOLW\�HQJDJLQJ� LQ�DOO�DFWLYLWLHV�FDQ�DOVR�EH�GHILQHG��2QFH�WKH�
SHUFHQWDJH�UHDFKHV�DERYH������WKH�SODFHV�ZLOO�EH�FRQVLGHUHG�DV�WKH�LQIOXHQFLQJ�DUHDV�RI�WKH�
1,,=(/��

�
Table 1: Analysis on all the activity-dense areas in the Municipality 

 
Name�

Working-dense Areas� Living-dense Areas� Entertaining-dense Areas�

Percent�
Average 
Density 
(person 

/k �

Maximal 
Density 
(Person 

/k )�
Percent�

Average 
Density 
(person 

/k �

Maximal 
Density 
(Person 

/k )�
Percent�

Average 
Density 
(person 

/k �

Maximal 
Density 
(Person 

/k )�
The NIIZEL� ������ ������ ������� ������� ������ �������� ������ ����� �������

Airport 
Economic 

Zone� ������ ������ ������� ������ ������ ������� ������ ����� �������
Economic 

Development 
Zone� ������ ����� ������� ������ ������ ������� ������ ����� �������

Southern 
New Town� ������ ������ ������� ������ ������ ������� ������ ����� �������

Eastern New 
Town� ������ ����� ������� ������ ����� ������� ������ ���� ������

Western New 
Town� ������ ������ ������� ������ ������ ������� ������ ����� ������

Main City� ������� ������ �������� ������� ������ �������� ������� ������ �������
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Table 2: Analysis on all the activity-dense areas in the NIIZEL 
 

Name� Working-dense Areas� Living-dense Areas� Entertaining-dense Areas�
Percent� Average 

Density 
(person 

/k �

Maximal 
Density 
(Person 
 /k )�

Percent� Average 
Density 
(person 

/k �

Maximal 
Density 
(Person 
 /k )�

Percent� Average 
Density 
(person 

/k �

Maximal 
Density 
(Person 
 /k )�

Western 
Research 
District� ������� ������ ������� ������� �������� ��������� ���� �������� ���������

Central 
Service 
District� ������ ����� ������� ������ ������ �������� ��� ������� ��������

Northern 
Technology 

District� ������ ����� ������� ������ ������ �������� ²�²� ������ ��������

Eastern 
Technology 

District� ������ ����� ������� ������ ������ �������� ²�²� ������ ��������

Southern 
Technology 

District� ������ ���� ������� ������ ����� �������� ²�²� ������ ��������

Main City� ��� ������ ������
�� ������� ������� ��������� ²�²� ������� �������

 
3.2.1 Working activities 
$FFRUGLQJ�WR�WKH�VWDWLVWLFV�RI�ZRUNLQJ�GHQVH�DUHDV�LQ�WKH�PXQLFLSDOLW\��WKH�VFDOH�RI�WKH�1,,=(/�
UDQNV�WKH�VHFRQG�ZLWK�WKH�KLJKHVW�QXPEHU�RI�DUHD�SHUFHQWDJH��DYHUDJH�DQG�PD[LPDO�GHQVLWLHV��
(VSHFLDOO\�WKH�PD[LPDO�GHQVLW\�RI�WKH�1,,=(/�KDV�UHDFKHG�����WLPHV�WKH�RQH�UDQNLQJ�VHFRQG��
ZKLFK�LQGLFDWHV�LWV�NH\�UROH�LQ�LQGXVWULDO�GHYHORSPHQW��VHH�)LJXUH�����)RU�DOO�WKH�IXQFWLRQDO�DUHDV�
LQ� WKH�1,,=(/�� WKH�ZRUNLQJ�GHQVH�DUHDV�DOVR�GHPRQVWUDWHV� WKH�RYHU�FHQWUDOL]HG�GLVWULEXWLRQ�
ZLWK�FORVH�WR�����RI�ZRUNLQJ�DFWLYLWLHV�JDWKHULQJ�LQ�WKH�:HVWHUQ�5HVHDUFK�$UHD�ZKLFK�KDV�WKH�
DYHUDJH�DQG�PD[LPDO�GHQVLWLHV�IDU�DERYH�WKH�RWKHUV��VHH�)LJXUH�����%\�FRPSDULQJ�WKH�ZRUNLQJ�
GHQVH�DUHDV�ZLWK�WKH�PDSV�RI�HQWHUSULVHV�DQG�WKH�FXUUHQW�ODQG�XVH��LW�LV�HYLGHQW�WKDW�WKHUH�KDYH�
EHHQ�XQRIILFLDO� LQGXVWULDO� VSDFHV� LQ� UHVLGHQWLDO� ODQGV�ZLWK� ORZ�FRVW�RI� UHQWV��ZKLFK�FDQ�RIIHU�
ILQDQFH��LQIRUPDWLRQ�DQG�WHFKQRORJ\�VHUYLFHV�IRU�PHGLXP�DQG�VPDOO�FRPSDQLHV��%HVLGHV��WKH�
LQGXVWULDO�ODQGV�KDYH�WKH�ODUJHVW�DUHD�RI�ZRUNLQJ�GHQVH�DUHDV�EXW�ZLWK�WKH�ORZHVW�PD[LPDO�DQG�
DYHUDJH�GHQVLWLHV��ZKLFK�LQGLFDWHV�WKH�LQHIILFLHQF\�RI�LQGXVWULDO�ODQG�XVH��:KLOH�WKH�FRPPHUFLDO�
ODQGV�KDYH�WKH�KLJKHVW�PD[LPDO�DQG�DYHUDJH�GHQVLWLHV��WKH�EXVLQHVV�ODQGV�KDYH�PXFK�ORZHU�
GHQVLWLHV�FORVH�WR�WKH�LQGXVWULDO�ODQGV�GXH�WR�WKH�YDFDQF\�RI�FXUUHQW�RIILFH�EXLOGLQJV���

  
 
 
         

�
�
�
�
�
�

�
 
 
 
 
 
 
 
 

Figure 4: Analysis on the Working Activities in the Municipality 
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Figure 5: Analysis on the Working-dense Areas in the NIIZEL 
 

,W�LV�HYLGHQW�WKDW�PRVW�RI�WKH�SHRSOH�ZRUNLQJ�LQ�WKH�1,,=(/�FRPH�IURP�WKH�QHLJKERULQJ�GLVWULFWV��
ZKLFK�PDNHV�XS�D�ODUJH�SRUWLRQ�ZLWK�WKH�SHUFHQWDJH�UDQNLQJ�WKH�VHFRQG�LQ�WKH�PXQLFLSDOLW\��%\�
DQDO\]LQJ�WKH�LQIOXHQFLQJ�DUHDV��LW�LV�HVWLPDWHG�WKDW�DOPRVW�����RI�WKH�SHRSOH�ZRUNLQJ�LQ�WKH�
1,,=(/�OLYH�LQ�WKH�FLUFOH�DW�D�UDGLXV�RI���NP�DQG�HVSHFLDOO\�LQ�WKH�FLUFOH�RI�����NP��ZKLFK�ZLOO�
WDNH�DQ�KRXU�WR�GULYH��$OVR�WKHUH�LV�DOVR��������RI�WKH�SHRSOH�OLYLQJ�DOPRVW���KRXUV¶�GULYH�IURP�
ZRUN��ZKLFK�LQGLFDWHV�WKH�VWURQJ�IRUFH�RI�ORQJ�GLVWDQFH�HPSOR\PHQW�RI�WKH�1,,=(/��([FHSW�WKH�
&HQWUDO� 6HUYLFH� 'LVWULFW�� DOO� WKH� RWKHU� IRXU� GLVWULFWV� KDYH� KLJKHU� ORFDO� UHVLGHQWLDO� UDWLRV� WR�
HPSOR\PHQW� WKDQ� WKH� DYHUDJH� OHYHO� RI� WKH� PXQLFLSDOLW\�� ZKLFK� DOVR� LQGLFDWHV� WKH� ODFN� RI�
UHVLGHQWLDO�DWWUDFWLRQ�IRU�ORFDO�HPSOR\HHV�LQ�WKH�&HQWUDO�6HUYLFH�'LVWULFW��7KH�ILUVW�FKRLFH�ZKHUH�
SHRSOH� ZRUNLQJ� LQ� WKH� 1,,=(/� ZLOO� OLYH� LQ� LV� WKH�:HVWHUQ� 5HVHDUFK� 'LVWULFW� ZLWK� LWV� VWURQJ�
FRQQHFWLRQ�ZLWK�WKH�&HQWUDO�6HUYLFH�'LVWULFW��)RU�WKH�:HVWHUQ�5HVHDUFK�'LVWULFW�LWVHOI��WKH�UDWLR�
RI�ORFDO�UHVLGHQFH�WR�HPSOR\PHQW�LV�UHODWLYHO\�KLJKHU�WKDQ�WKH�RWKHU�IRXU�GLVWULFWV��ZLWK�D�VWURQJHU�
FRQQHFWLRQ�RXWVLGH�RI�WKH�1,,=(/�WKDQ�LQVLGH������
�
)RU�WKH�SHRSOH�ZRUNLQJ�LQ�WKH�1,,=(/��WKH�UDWLR�RI�ORFDO�OHLVXUH�WR�HPSOR\PHQW�LV�IDU�EHKLQG�WR�
UHVLGHQFH��1RW�RQO\�GR�SHRSOH�ZRUNLQJ�LQ�WKH�1,,=(/�WHQG�WR�JR�HQWHUWDLQLQJ�LQ�WKH�QHLJKERULQJ�
GLVWULFWV�DQG�DUH�DOVR�ZLOOLQJ�WR�GULYH�UHODWLYHO\�ORQJHU�GLVWDQFH�IRU�OHLVXUH��$OO�WKH�ILYH�GLVWULFWV�
RI�WKH�1,,=(/�KDYH�ORZHU�UDWLRV�RI�ORFDO�OHLVXUH�WR�HPSOR\PHQW�WKDQ�WKH�DYHUDJH�OHYHO�RI�WKH�
PXQLFLSDOLW\�� ZKLFK� LQGLFDWHV� WKH� ODFN� RI� VHUYLFH� IXQFWLRQV�� 7KH� ILUVW� FKRLFH� ZKHUH� SHRSOH�
ZRUNLQJ�LQ�WKH�1,,=(/�ZLOO�HQWHUWDLQ�WKHPVHOYHV�LV�DOVR�WKH�:HVWHUQ�5HVHDUFK�'LVWULFW�ZLWK�D�
VWURQJHU�FRQQHFWLRQ�RXWVLGH�RI�WKH�1,,=(/�WKDQ�LQVLGH����
�
3.2.2 Living activities 
&RPSDUHG�ZLWK�WKH�ZRUNLQJ�DFWLYLWLHV��WKH�FXUUHQW�OLYLQJ�DFWLYLWLHV�RI�WKH�1,,=(/�KDYH�D�ODUJHU�
VFDOH�DQG�ELJJHU�VSDWLDO�DJJORPHUDWLRQ��7KH�VFDOH�RI�WKH�FXUUHQW�OLYLQJ�GHQVH�DUHD�UDQNV�WKH�
VHFRQG�LQ�WKH�PXQLFLSDOLW\�ZLWK�WKH�SHUFHQWDJH��DYHUDJH�DQG�PD[LPDO�GHQVLWLHV�UDQNLQJ�WKH�WRS�
DPRQJ�WKH�QHZ�WRZQV��(VSHFLDOO\�WKH�PD[LPDO�GHQVLW\�RI�WKH�1,,=(/�LV�FORVH�WR�WKH�PDLQ�FLW\�
DQG�PXFK�KLJKHU�WKDQ�WKH�RWKHU�QHZ�WRZQV��VHH�)LJXUH����:LWK�D�PDWFK�WR�WKH�GLVWULEXWLRQ�RI�
ORFDO� UHVLGHQWV�� WKH�GHQVLWLHV�RI�FXUUHQW� OLYLQJ�DFWLYLWLHV�RI�EXLOW�XS�DUHDV�DQG�QHZ�DUHDV�DUH�
TXLWH�GLIIHUHQW��(VSHFLDOO\�WKH�FXUUHQW�OLYLQJ�GHQVH�DFWLYLWLHV�RI�WKH�:HVWHUQ�5HVHDUFK�'LVWULFW�
KDYH�ODUJHU�VFDOHV�WKDQ�ZRUNLQJ�GHQVH�DFWLYLWLHV��ZLWK�KLJKHU�DYHUDJH�GHQVLWLHV�WKDQ�WKH�PDLQ�
FLW\��+RZHYHU��QHZ�DUHDV�OLNH�WKH�&HQWUDO�6HUYLFH�'LVWULFW�DQG�WKH�(DVWHUQ�7HFKQRORJ\�GLVWULFW�
DUH�ODFN�RI�UHVLGHQWV�DQG�WKXV�KDYH�ORZHU�GHQVLWLHV�RI�OLYLQJ�DFWLYLWLHV�GXH�WR�WKH�LPSOHPHQWDWLRQ�
RI�UHVLGHQWLDO�ODQGV��VHH�)LJXUH�����
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)RU�WKH�SHRSOH�OLYLQJ�LQ�WKH�1,,=(/��WKH�UDWLR�RI� ORFDO�HPSOR\PHQW� LV�UHODWLYHO\�KLJKHU��ZKLFK�
LQGLFDWHV�WKH�UHVLGHQWLDO�IXQFWLRQ�DORQJ�ZLWK�WKH�VWURQJ�IRUFH�RI�HPSOR\PHQW��'XH�WR�WKH�FRVW�
DQG� GLVWDQFH��PRVW� RI� WKH� SHRSOH� OLYLQJ� RXWVLGH� RI� WKH�1,,=(/�ZLOO� FKRRVH� WKH� QHLJKERULQJ�
GLVWULFWV��,W�LV�DOVR�HVWLPDWHG�WKDW�DOPRVW�����RI�WKH�OLYLQJ�DFWLYLWLHV�VWD\�LQ�WKH�FLUFOH�DW�D�UDGLXV�
RI���NP�DQG�HVSHFLDOO\�DVVHPEOH�LQ�WKH�FLUFOH�DW�D�UDGLXV�RI�����NP�&RPSDUHG�ZLWK�WKH�ZRUNLQJ�
DFWLYLWLHV��WKH�OLYLQJ�GHQVH�DUHDV�KDV�EHHQ�GLVWULEXWHG�PRUH�HYHQO\�ZLWK�D�ZHDNHU�ORQJ�GLVWDQFH�
IRUFH�WKDQ�HPSOR\PHQW��6SHFLILFDOO\��WKHUH�LV�D�KLJKHU�UDWLR�RI�ORFDO�HPSOR\PHQW�IRU�WKH�SHRSOH�
OLYLQJ�LQ�WKH�1,,=(/��ZKLFK�LV�KLJKHU�WKDQ�WKH�DYHUDJH�OHYHO�RI�DOO�WKH�RWKHU�QHZ�WRZQV��7KH�WRS�
FKRLFH�WKDW�WKH�SHRSOH�OLYLQJ�LQ�WKH�1,,=(/�ZLOO�PDNH�WR�ZRUN�LQ�KDV�SURYHG�WR�EH�WKH�&HQWUDO�
6HUYLFH�'LVWULFW��ZKLFK� LQGLFDWHV� LWV�VWURQJ�IRUFH�RI�HPSOR\PHQW��)RU�WKH�:HVWHUQ�5HVHDUFK�
'LVWULFW��WKHUH�LV�D�VPDOOHU�QXPEHU�RI�SHRSOH�OLYLQJ�ORFDOO\�ZKR�FKRRVH�WR�ZRUN�RXWVLGH�RI�WKH�
GLVWULFW�WKDQ�SHRSOH�ZRUNLQJ�ORFDOO\�ZKR�FKRRVH�WR�OLYH�RXWVLGH�RI�WKH�GLVWULFW��ZKLFK�LQGLFDWHV�
LWV� VWURQJHVW� IRUFH� IRU� HPSOR\PHQW�� 0HDQZKLOH�� WKHUH� LV� D� ODUJHU� UDWLR� RI� ORFDO� OHLVXUH� WR�
UHVLGHQFH�WKDQ�WR�HPSOR\PHQW��ZKLFK�UDQNV�WRS�DPRQJ�DOO�WKH�QHZ�WRZQV�LQ�WKH�PXQLFLSDOLW\��
(VSHFLDOO\�� WKH� 1RUWKHUQ� 7HFKQRORJ\� 'LVWULFW� DQG� WKH� &HQWUDO� 6HUYLFH� 'LVWULFW� DUH� ZHOO�
HVWDEOLVKHG�ZLWK� VHUYLFH� IDFLOLWLHV� IRU� UHVLGHQWV��0RVW� RI� WKH�SHRSOH� OLYLQJ� LQ� WKH�1,,=(/�ZLOO�
FKRRVH�WR�HQWHUWDLQ�LQ�WKH�:HVWHUQ�5HVHDUFK�'LVWULFW�ZKLFK�SURYHV�WR�VXSSO\�PRVW�RI�WKH�OHLVXUH�
VSDFHV��

)LJXUH����$QDO\VLV�RQ�WKH�/LYLQJ�$FWLYLWLHV�LQ�WKH�0XQLFLSDOLW\�
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)LJXUH����$QDO\VLV�RQ�WKH�/LYLQJ�GHQVH�$UHDV�LQ�WKH�1,,=(/�
�
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3.2.3 Entertaining activities 
&RPSDUHG�ZLWK�ZRUNLQJ�DQG�OLYLQJ�DFWLYLWLHV��WKH�VFDOH�RI�FXUUHQW�HQWHUWDLQLQJ�DFWLYLWLHV�LQ�WKH�
1,,=(/� LV� REYLRXVO\� VPDOOHU�� ZKLFK� LQGLFDWHV� WKH� ODFN� RI� VHUYLFH� IXQFWLRQV�� $OWKRXJK� WKH�
SHUFHQWDJH�RI�HQWHUWDLQLQJ�GHQVH�DUHDV�DQG�WKHLU�DYHUDJH�GHQVLWLHV�UDQN�WKH�WRS�DPRQJ�DOO�WKH�
QHZ�WRZQV��EXW�DUH�PXFK�ORZHU�WKDQ�WKH�PDLQ�FLW\��VHH�)LJXUH�����&ORVH�WR�����RI�HQWHUWDLQLQJ�
GHQVH�DUHDV�DUH�FHQWUDOL]HG�LQ�WKH�:HVWHUQ�5HVHDUFK�'LVWULFW�ZLWK�WKH�DYHUDJH�DQG�PD[LPDO�
GHQVLWLHV�KLJK�DERYH�WKH�PDLQ�FLW\��%\�FRPSDULQJ�WKH�HQWHUWDLQLQJ�GHQVH�DUHDV�ZLWK�WKH�VSDWLDO�
GLVWULEXWLRQ� RI� FXUUHQW� UHWDLO� IDFLOLWLHV�� LW� LV� HYLGHQW� WKDW� WKHUH� KDYH� EHHQ� D� ODUJH� QXPEHU� RI�
HQWHUWDLQLQJ�DFWLYLWLHV� LQ� WKH�QRQ�FRPPHUFLDO�DUHDV�RI� WKH�:HVWHUQ�5HVHDUFK�'LVWULFW��ZKLFK�
FDQ�EH�FRQVLGHUHG�DV�XQRIILFLDO�VSDFHV�RI�OHLVXUH��2Q�WKH�FRQWUDU\��QHZ�DUHDV�OLNH�WKH�&HQWUDO�
6HUYLFH� 'LVWULFW� KDYH� ORZHU� GHQVLWLHV� RI� HQWHUWDLQLQJ� DFWLYLWLHV� GXH� WR� WKH� IDLOXUH� RI�
LPSOHPHQWDWLRQ�RI�FRPPHUFLDO�ODQGV��VHH�)LJXUH�����

 
Figure 8: Analysis on the Entertaining Activities in the Municipality 
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Figure 9: Analysis on the Entertaining-dense Areas in the NIIZEL 
 

4XLWH�XQOLNH�WKH�UDWLR�RI�ORFDO�OHLVXUH�WR�HPSOR\PHQW��WKH�UDWLR�RI�ORFDO�HPSOR\PHQW�WR�OHLVXUH�
UDQNV�WKH�ERWWRP�DPRQJ�WKH�QHZ�WRZQV��ZKLFK�LQGLFDWHV�WKDW�WKH�ORFDO�VHUYLFH�IDFLOLWLHV�RI�WKH�
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1,,=(/� ODFN� RI� LQIOXHQFHV�� $OO� WKH� IXQFWLRQDO� FOXVWHUV� KDYH� UHODWLYHO\� ORZ� UDWLRV� RI� ORFDO�
HPSOR\PHQW� WR� OHLVXUH�� HVSHFLDOO\� QHZ� DUHDV� OLNH� WKH� &HQWUDO� 6HUYLFH�'LVWULFW�� WKH� (DVWHUQ�
7HFKQRORJ\�'LVWULFW�DQG�WKH�1RUWKHUQ�7HFKQRORJ\�'LVWULFW��0RVW�RI�WKH�HQWHUWDLQLQJ�DFWLYLWLHV�LQ�
WKH�1,,=(/�DUH�XQGHUWDNHQ�E\�WKH�SHRSOH�ZRUNLQJ�LQ�WKH�&HQWUDO�6HUYLFH�'LVWULFW��ZKLFK�SURYHV�
WR�EH�WKH�PRVW�VHUYLFH�LQVXIILFLHQW�FOXVWHU��$OWKRXJK�WKHUH�KDV�EHHQ�D�VWURQJ�IRUFH�RI�WKH�VHUYLFH�
IDFLOLWLHV�LQ�WKH�:HVWHUQ�5HVHDUFK�'LVWULFW�IRU�WKH�SHRSOH�ZRUNLQJ�LQ�WKH�&HQWUDO�6HUYLFH�'LVWULFW��
LW�VWLOO�ODFNV�RI�DWWUDFWLRQ�IRU�SHRSOH�ZRUNLQJ�RXWVLGH�RI�WKH�1,,=(/�����
�
2Q�WKH�RWKHU�KDQG��WKH�UDWLR�RI�ORFDO�UHVLGHQFH�WR�OHLVXUH�UDQNV�DKHDG�RI�PRVW�RI�WKH�QHZ�WRZQV��
ZKLFK�LQGLFDWHV�LWV�VWURQJHU�LQIOXHQFHV�RI�VHUYLFH�IDFLOLWLHV�IRU�UHVLGHQWV��$OWKRXJK�WKHUH�LV�DQ�
REYLRXV�GLIIHUHQFH� LQ� WKH�HIILFLHQF\�RI� OHLVXUH� IXQFWLRQV� IRU� HYHU\� FOXVWHU�� WKH� UDWLRV�RI� ORFDO�
UHVLGHQFH�WR�OHLVXUH�IRU�QHZ�DUHDV�DUH�TXLWH�ORZ��3ODQQHG�DV�WKH�FHQWUDO�DFWLYLW\�]RQH�LQ�WKH�
1,,=(/��WKH�&HQWUDO�6HUYLFH�'LVWULFW�IDLOV�WR�SURYLGH�OHLVXUH�IXQFWLRQV�IRU�SHRSOH�OLYLQJ�WKHUH�ZKR�
HQG�XS�JRLQJ�WR�WKH�RWKHU�FOXVWHUV��$QG�WKH�:HVWHUQ�5HVHDUFK�'LVWULFW�SURYHV�WR�EH�WKH�ILUVW�
FKRLFH�ZKHUH�SHRSOH�OLYLQJ�LQ�WKH�RWKHU�IRXU�FOXVWHUV�ZKR�ZLOO�JR�WR�HQWHUWDLQ�WKHPVHOYHV��ZKLFK�
LQGLFDWHV� WKH� GLVWULFW� KDV� HTXDO� LQIOXHQFHV� RI� OHLVXUH� EHWZHHQ� HPSOR\PHQW� DQG� UHVLGHQWLDO�
IXQFWLRQV��%\�DQDO\]LQJ�WKH�LQIOXHQFLQJ�DUHDV�RI�WKH�OHLVXUH�IXQFWLRQ�RI�WKH�1,,=(/��LW�LV�HYLGHQW�
WKDW�PRUH�WKDQ�����RI�WKH�HQWHUWDLQLQJ�DFWLYLWLHV�FDQ�DWWUDFW�SHRSOH�OLYLQJ�DQG�ZRUNLQJ�LQ�WKH�
FLUFOH�DW�D�UDGLXV�RI���NP��0RUH�VSHFLILFDOO\�� WKH\�DUH�FHQWUDOL]HG�LQ�WKH�FLUFOH�DW�D�UDGLXV�RI�
�NP��ZKLFK�LQGLFDWHV�WKDW�GLVWDQFH�LV�D�PDMRU�IDFWRU�IRU�OHLVXUH�IXQFWLRQ��
 
3.3 Overall Evaluations  
 
)URP� WKH� VFDOHV� RI� WKH� PXQLFLSDOLW\�� IXQFWLRQDO� FOXVWHUV� DQG� SORWV� RI� WKH� 1,,=(/�� RYHUDOO�
HYDOXDWLRQV�KDYH�EHHQ�PDGH�LQ�WKH�DVSHFWV�RI�DPRXQWV��LQIOXHQFLQJ�DUHDV�DQG�EDODQFH�LQGH[HV�
RI� WKH�ZRUNLQJ�� OLYLQJ�DQG�HQWHUWDLQLQJ�DFWLYLWLHV��VR�DV�WR�SURYLGH�VXJJHVWLRQV�IRU�WKH�VSDFH�
VXSSO\�RI�IXWXUH�DFWLYLWLHV��
�
3.3.1 Amounts 
7KH�DPRXQWV�RI�ZRUNLQJ��OLYLQJ�DQG�HQWHUWDLQLQJ�DFWLYLWLHV�FDQ�EH�XVHG�DV�LQGLFDWRUV�WR�HYDOXDWH�
WKH�EDVLF� IXQFWLRQV�RI� HPSOR\PHQW�� UHVLGHQFH�DQG� OHLVXUH��)RU� WKH�1,,=(/�� WKH�DPRXQWV�RI�
ZRUNLQJ��OLYLQJ�DQG�HQWHUWDLQLQJ�DFWLYLWLHV�DOO�UDQN�WKH�VHFRQG�DPRQJ�DOO�WKH�QHZ�WRZQV��2Q�RQH�
KDQG�� WKH�DPRXQW� UDWLR�RI�ZRUNLQJ� WR� OLYLQJ�DFWLYLWLHV� LV�FORVH� WR����ZKLFK� LV� WR�VRPH�H[WHQW�
GLIIHUHQW�IURP�WKH�DPRXQW�UDWLR�FRPPXWHG�E\�SRSXODWLRQV��2Q�WKH�RWKHU�KDQG��WKH�DPRXQW�UDWLR�
RI�ZRUNLQJ�WR�OLYLQJ�DQG�HQWHUWDLQLQJ�LV�IDOO�EHKLQG�RWKHU�QHZ�WRZQV��ZKLFK�LQGLFDWHV�WKH�ODFNLQJ�
RI�OHLVXUH�IXQFWLRQV��VHH�)LJXUH������6SHFLILFDOO\��WKHUH�LV�TXLWH�D�GLIIHUHQFH�LQ�WKH�DPRXQWV�RI�
ZRUNLQJ��OLYLQJ�DQG�HQWHUWDLQLQJ�DFWLYLWLHV�IRU�HYHU\�IXQFWLRQDO�FOXVWHU��7KH�HQWHUWDLQLQJ�DFWLYLWLHV�
RI�WKH�:HVWHUQ�5HVHDUFK�'LVWULFW�LV�UHODWLYHO\�VPDOO�WR�ZRUNLQJ�DQG�OLYLQJ��ZKLOH�WKH�RWKHU�IRXU�
GLVWULFWV�DUH�DOO�XQGHUGHYHORSHG�LQ�DOO�WKH�DFWLYLWLHV��VHH�)LJXUH������%\�FRPSDULQJ�WKH�ZRUNLQJ��
OLYLQJ�DQG�HQWHUWDLQLQJ�DFWLYLWLHV�RI�HYHU\�SORWV��HYDOXDWLRQV�FDQ�EH�PDGH�RQ�WKH�GHJUHHV�RI�
PXWL�IXQFWLRQV��,W�LV�HYLGHQW�WKDW�WKH�PXWL�IXQFWLRQDO�SORWV�KDYH�EHHQ�FHQWUDOL]HG�LQ�WKH�:HVWHUQ�
5HVHDUFK� 'LVWULFW� ZKLOH� SORWV� RI� WKH� RWKHU� IRXU� GLVWULFWV� DUH� PRVWO\� VLQJOH�IXQFWLRQHG��
&RQVLGHULQJ�WKH�RYHUDOO�UDWLR�RI�LPSOHPHQWDWLRQ�WR�SODQ�VFKHPHV�KDV�UHDFKHG�DERYH�����ZLWK�
WKH� LQGXVWULDO� IXQFWLRQV� RYHUGHYHORSHG� WKDQ� UHVLGHQWLDO� DQG� OHLVXUH� IXQFWLRQV�� LW� KDV� EHHQ�
SURSRVHG�WR�LPSURYH�WKH�GHJUHH�RI�PXWL�IXQFWLRQV�IRU�HYHU\�SORW�XQLPSOHPHQWHG�DV�SODQV�VR�DV�
WR�NHHS�XS�WKH�VXSSOLHV�RI�VHUYLFH�IDFLOLWLHV�ZLWK�UDSLG�XUEDQL]DWLRQ��
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Figure 10: Analysis on the Activity Amounts in the Municipality 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Figure 11: Analysis on the Activity Amounts in the NIIZEL 
 

3.3.2 Influencing ranges 
7KH�LQIOXHQFLQJ�UDQJH�FDQ�EH�DQ�LPSRUWDQW�LQGLFDWRU�WR�HYDOXDWH�WKH�DWWUDFWLRQ�DQG�LQIOXHQFH�RI�
VRPH� IXQFWLRQ�� ,W� LV� HYLGHQW� WKDW� WKH� LQIOXHQFLQJ� UDQJHV� RI� WKH� FXUUHQW� ZRUNLQJ�� OLYLQJ� DQG�
HQWHUWDLQLQJ�DFWLYLWLHV�DUH�DOO�WR�WKH�VRXWK�RI�WKH�<DQJW]H�5LYHU��ZLWK�WKHLU�DPRXQWV�DQG�UDQJHV�
GHFUHDVLQJ� RQH� E\� RQH�� 7KH� ZRUNLQJ� DFWLYLWLHV� KDYH� WKH� VWURQJHVW� SXOO� IRU� ORQJ�GLVWDQFH�
HPSOR\PHQW��ZKLOH�WKH�OLYLQJ�DFWLYLWLHV�DUH�PRUH�GLVSHUVHG�DQG�WKH�HQWHUWDLQLQJ�DFWLYLWLHV�DUH�
PRUH�LQIOXHQFHG�E\�ZDON�DEOH�GLVWDQFHV��:LWK�WKH�LPSOHPHQWDWLRQ�RI�WKH�PDVWHU�SODQ��WKH�FHQWHU�
RI�WKH�1,,=(/�ZLOO�PRYH�WR�WKH�HDVW��,Q�WKDW�FDVH��QRW�RQO\�WKH�LQIOXHQFLQJ�UDQJH�RI�WKH�ZRUNLQJ�
DFWLYLWLHV� ZLOO� HQODUJH� IXUWKHU� GXH� WR� WKH� ORQJ�GLVWDQFH� DWWUDFWLRQ�� EXW� DOVR� WKH� HQWHUWDLQLQJ�
DFWLYLWLHV�ZLOO�SUREDEO\�H[SDQG�WKH�RXWHU�ULQJ�DQG�VKULQN�WKH�LQQHU�ULQJ��OHDGLQJ�WR�PRUH�ORQJ�
GLVWDQFH�FRPPXWHV��VHH�)LJXUH�����&RQVLGHULQJ�WKH�ODFN�RI�UHJLRQDO�WUDQVLW�IRU�WKH�1,,=(/�DW�
SUHVHQW��LW�LV�SURSRVHG�WKDW�WKH�WUDQVSRUW�SODQQLQJ�QHHG�WR�EH�RSWLPL]HG�DW�D�ODUJHU�VFDOH����
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Figure 12: Analysis on the Influencing Ranges of Activities in the NIIZEL 

3.3.3 Balance indexes 
$V� DQ� LQGLFDWRU� WR� UHIOHFW� WKH� UHODWLRQV� EHWZHHQ� WKH� IXQFWLRQV�� EDODQFH� LQGH[� KDV� EHHQ�
FRPPXWHG�DV�WKH�UDWLR�EHWZHHQ�HYHU\�WZR�RI� WKH�WKUHH�DFWLYLWLHV�QDPHO\�ZRUNLQJ�� OLYLQJ�DQG�
HQWHUWDLQLQJ��ZKLFK�FDQ�EH�XVHG�WR�HYDOXDWH�WKH�GHYHORSPHQW�RI�QHZ�WRZQV���([FHSW�WKH�UDWLRV�
RI�ORFDO�UHVLGHQFH�DQG�OHLVXUH�WR�HPSOR\PHQW�DUH�UHODWLYHO\�ORZ��DOO�WKH�EDODQFH�LQGH[HV�UHDFKHG�
DERYH�WKH�DYHUDJH� OHYHOV�RI� WKH�QHZ�WRZQV��VHH�)LJXUH�����$PRQJ�WKHVH�� WKH�UDWLR�RI� ORFDO�
HPSOR\PHQW� WR� UHVLGHQFH� SURYHV� WR� EH� WKH� KLJKHVW�� ZKLOH� WKH� UDWLR� RI� ORFDO� OHLVXUH� WR�
HPSOR\PHQW�LV�WKH�ORZHVW��(VSHFLDOO\�WKH�&HQWUDO�6HUYLFH�'LVWULFW�DQG�WKH�1RUWKHUQ�7HFKQRORJ\�
'LVWULFW� ZKLFK� FDQ� RIIHU� ODUJH� DPRXQWV� RI� RSSRUWXQLWLHV� IRU� HPSOR\PHQW� WKRXJK� DUH�
XQGHUGHYHORSHG�ZLWK�WKHLU�UHVLGHQWLDO�DQG�OHLVXUH�IXQFWLRQV��VHH�)LJXUH�����,W� LV�DOVR�HYLGHQW�
WKDW�WKH�:HVWHUQ�5HVHDUFK�'LVWULFW��DV� WKH�FRQQHFWLRQ�QRGH�EHWZHHQ�WKH�1,,=(/�ZLWK�RWKHU�
QHZ�WRZQV��KDV�FRQIURQWHG�ZLWK�D�VHULHV�RI�XUEDQ�GLVHDVHV�GXH�WR�LWV�UROH�DV�WKH�RQO\�JDWHZD\��
&RQVLGHULQJ�WKH�ZHDN�OLQNV�EHWZHHQ�WKH�1,,=(/�ZLWK�RWKHU�DUHDV�DQG�EHWZHHQ�WKH�IXQFWLRQDO�
FOXVWHUV��LW�LV�VXSSRVHG�WKDW�EDODQFHV�EHWZHHQ�ZRUNLQJ��OLYLQJ�DQG�HQWHUWDLQLQJ�VKRXOG�EH�NHSW�
DW� D� VPDOOHU� VFDOH� LQ� HYHU\� IXQFWLRQDO� FOXVWHU� RU� HYHU\� SORW�� )ROORZLQJ� WKH� VWDQGDUGV� RI�
DSSURSULDWH�FRPPXWLQJ�GLVWDQFHV�EHWZHHQ�ZRUNLQJ�DQG�OLYLQJ�DV�ZHOO�DV�EHWZHHQ�OLYLQJ�DQG�
HQWHUWDLQLQJ���HYDOXDWLRQV�KDYH�EHHQ�PDGH�IRU�HYHU\�SORW�RI�WKH�1,,=(/�IURP�WKH�DVSHFWV�RI�
ORFDO�UHVLGHQFH�WR�HPSOR\PHQW��ORFDO�OHLVXUH�WR�UHVLGHQFH�DQG�ORFDO�OHLVXUH�WR�HPSOR\PHQW��VHH�
)LJXUH�����,W� LV�HYLGHQW�WKDW�WKH�EDODQFH�LQGH[�RI� ORFDO�UHVLGHQFH�WR�HPSOR\PHQW�LV�UHODWLYHO\�
KLJKHU�WKDQ�WKH�UDWLRV�RI�ORFDO�OHLVXUH�WR�UHVLGHQFH�DQG�WR�HPSOR\PHQW��

 
)LJXUH�����$QDO\VLV�RQ�WKH�%DODQFH�,QGH[HV�RI�WKH�1HZ�7RZQV�
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�

 
)LJXUH�����$QDO\VLV�RQ�WKH�%DODQFH�,QGH[HV�RI�WKH�)XQFWLRQDO�&OXVWHUV�LQ�WKH�1,,=(/�

 
)LJXUH�����$QDO\VLV�RQ�WKH�%DODQFH�,QGH[HV�RI�WKH�3ORWV�LQ�WKH�1,,=(/�

�
4. Applications of the Results 
�
%\�WKH�HYDOXDWLRQV�RI�DPRXQWV��LQIOXHQFLQJ�UDQJHV�DQG�EDODQFH�LQGH[HV��LW�LV�HYLGHQW�WKDW�WKH�
1,,=(/�KDV�WKH�IRXQGDWLRQV�WR�EH�SURPRWHG�DV�D�PRUH�LQGHSHQGHQW�WRZQ��$QG�VWUDWHJLHV�KDYH�
EHHQ�JLYHQ�DW�GLIIHUHQW�VFDOHV�WR�RSWLPL]H�SODQQLQJ�DV�WKH�DSSOLFDWLRQV�RI�WKH�UHVXOWV��
�
4.1 Strategies at the Scale of the Municipality 
%\�DQDO\]LQJ�WKH�DPRXQWV�RI�FXUUHQW�ZRUNLQJ��OLYLQJ�DQG�HQWHUWDLQLQJ�DFWLYLWLHV��LW�LV�HYLGHQW�WKDW�
WKH�1,,=(/�UDQNV�IDU�KHDG�RI�WKH�RWKHU�QHZ�WRZQV�DQG�SURYHV�WR�EH�RQH�RI�WKH�PDMRU�QHZ�WRZQV�
LQ� WKH� ZKROH� PXQLFLSDOLW\� EXW� ZLWK� OLPLWHG� DFFHVV�� 7KXV� WKH� VWUDWHJLHV� DW� WKH� VFDOH� RI� WKH�
PXQLFLSDOLW\�VKRXOG� IRFXV�RQ� WKH� UHJLRQDO� IXQFWLRQDO�EDODQFHV� WR� LPSURYH� WKH�DFFHVV�RI� WKH�
1,,=(/��,W�LV�SURSRVHG�WR�LPSURYH�WKH�UROH�RI�WKH�1,,=(/�IXUWKHU�LQ�WKH�ORQJ�WHUP�SODQ�DQG�WKH�
1,,=(/�VKRXOG�EH�LQWHJUDWHG�ZLWK�LWV�QHLJKERULQJ�GLVWULFW�FRQVLGHULQJ�WKHLU�FORVH�FRQQHFWLRQV��
2Q�RQH�KDQG��WKH�IXQFWLRQDO�D[HV�EHWZHHQ�WKH�1,,=(/�DQG�RWKHU�QHZ�WRZQV�DV�ZHOO�DV� WKH�
PDLQ�FLW\�VKRXOG�EH�UH�VWUHVVHG�LQ�WKH�H[LVWLQJ�PDVWHU�SODQ�RI�WKH�PXQLFLSDOLW\��VR�DV�WR�HVWDEOLVK�
DQ� LQQRYDWLRQ� V\VWHP� FHQWHUHG� DW� WKH� 1,,=(/�� 2Q� WKH� RWKHU� KDQG�� UDSLG� WUDQVLW� LQFOXGLQJ�
KLJKZD\V�DQG�PHWURV�EHWZHHQ�WKH�1,,=(/�DQG�RWKHU�QHZ�WRZQV�DV�ZHOO�DV�WKH�PDLQ�FLW\�KDV�
DOVR�EHHQ�VXJJHVWHG�WR�PDNH��VR�DV�WR�GHDO�ZLWK�WKH�IXWXUH�FKDQJH�RI�WKH�LQIOXHQFLQJ�UDQJHV�
RI�KXPDQ�DFWLYLWLHV����
�
4.2 Strategies for Every Functional Cluster at the Scale of the NIIZEL 
&RQVLGHULQJ�WKH�XQGHUGHYHORSPHQW�RI�IXQFWLRQV�LQ�HYHU\�FOXVWHU�RI�WKH�1,,=(/�DQG�WKH�UROH�RI�
WKH� :HVWHUQ� 5HVHDUFK� 'LVWULFW� DV� WKH� RQO\� JDWHZD\�� LW� KDV� EHHQ� SURSRVHG� WKDW� PXOWLSOH�
FRQQHFWLRQV� VKRXOG� EH� VHW� XS� EHWZHHQ� HYHU\� IXQFWLRQDO� FOXVWHU� RI� WKH� 1,,=(/�� 7KXV� WKH�
VWUDWHJLHV�DW�WKH�VFDOH�RI�HYHU\�IXQFWLRQDO�FOXVWHUV�LQ�WKH�1,,=(/�DUH�SURSRVHG�WR�IRFXV�RQ�WKH�
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�

VWUXFWXUDO� IXQFWLRQ� EDODQFHV� E\� UHPDNLQJ� FRQQHFWLRQV�� %DVHG� RQ� WKH� H[LVWLQJ� SODQV��
VXJJHVWLRQV�KDYH�EHHQ�PDGH�DERXW�DGGLQJ�WZR�QRUWK�VRXWK�D[HV�RQ�ERWK�VLGHV�RI�WKH�RULJLQDO�
D[LV� DQG� VWUHVVLQJ� WKH� FRQQHFWLRQV� EHWZHHQ� WKH� FOXVWHUV�� 7DNLQJ� UHIHUHQFHV� IURP� RWKHU�
LQQRYDWLRQ�GLVWULFWV��LW�KDV�EHHQ�SURSRVHG�WKDW�WKH�IXQFWLRQDO�FOXVWHUV�VKRXOG�EH�UHFDWHJRUL]HG��
DV�NQRZOHGJH�LQQRYDWLRQ��WHFKQRORJ\�LQQRYDWLRQ�DQG�VHUYLFH�LQQRYDWLRQ�PRGHOV��%HVLGHV��DOO�
NLQGV�RI�VHUYLFH�FHQWHUV�VKRXOG�EH�DGGHG�LQ�HYHU\�FOXVWHU�VR�DV�WR�LPSURYH�WKH�UDWH�RI�ORFDO�
OHLVXUH� WR�HPSOR\PHQW�DQG�UHVLGHQFH��$FFRUGLQJ� WR� WKH�VWDWLVWLFV�RI� WKH� LPSOHPHQWDWLRQ�� WKH�
RULJLQDO�VSDWLDO�VWUXFWXUH�RI�IDFLOLWLHV�VKRXOG�DOVR�EH�RSWLPL]HG�E\�XSJUDGLQJ�WKH�VHUYLFH�IDFLOLWLHV�
IRU�OLYLQJ�DQG�DGGLQJ�PRUH�VHUYLFH�IDFLOLWLHV�IRU�ZRUNLQJ���
�
4.3 Strategies for every plot at the Scale of the NIIZEL�
$FFRUGLQJ�WR�WKH�HYDOXDWLRQV�DW�WKH�VFDOH�RI�HYHU\�SORW�LQ�WKH�1,,=(/��LW�KDV�EHHQ�SURSRVHG�WR�
VWUHVV� WKH� IXQFWLRQ� EDODQFHV� DW� KXPDQ� VFDOHV� E\� LPSURYLQJ� WKH� GHJUHHV� RI�PXWL�IXQFWLRQV��
%DVHG�RQ� WKH�FXUUHQW� ODQG�XVH��PLVVLQJ� IXQFWLRQV�KDYH�EHHQ�SURSRVHG� WR�DGG� WR� WKH� ODQGV�
ZKLFK�KDYHQ¶W�EHHQ�LPSOHPHQWHG�DV�SODQV�DQG�WUDQVLWV�KDYH�EHHQ�DOVR�VXJJHVWHG�WR�UHEXLOG�
IRU� WKH� SORWV� ZLWK� IXQFWLRQDO� FRQQHFWLRQV� EXW� ODFN� RI� DFFHVV�� 7KHQ� IROORZLQJ� WKH� ODWHVW�
UHJXODWLRQV�RQ�ODQG�XVH��RSWLPL]LQJ�ZRUN�FDQ�EH�GRQH�E\�UHJXODWLQJ�WKH�PXWL�IXQFWLRQV�RI�HYHU\�
SORW�LQ�DFFRUGDQFH�ZLWK�WKH�UHJXODWRU\�SODQV��7R�IXOILOO�WKH�JRDOV�RI�IXQFWLRQ�EDODQFHV�DW�KXPDQ�
VFDOHV�� WKH�VSDWLDO�PRGHV�RI� LQQRYDWLRQ�FHOOV�KDYH�EHHQ�SURSRVHG�DQG�IXUWKHU�VWXG\�ZLOO�EH�
PDGH�WR�JLYH�LQVWUXFWLRQV�RQ�ODQG�XVH�SODQQLQJ��
�
5. Conclusions 
�
%\� XVLQJ� ORFDWLRQ� GDWD� IURP� PRELOH� GHYLFHV�� WKLV� VWXG\� DWWHPSWV� WR� DQDO\]H� WKH� VSDWLDO�
GLVWULEXWLRQV�DQG�UHODWLRQV�RI�WKH�ZRUNLQJ��OLYLQJ�DQG�HQWHUWDLQLQJ�DFWLYLWLHV��VR�DV�WR�UHIOHFW�WKH�
IHDWXUHV� RI� KXPDQ� EHKDYLRUV�� $IWHU� FRPSDULQJ� WKH� KXPDQ� DFWLYLWLHV� ZLWK� WKH� FXUUHQW� DQG�
SODQQHG�VSDFHV��LW�SURSRVHV�FRUUHVSRQGLQJ�VWUDWHJLHV�DW�GLIIHUHQW�VFDOHV�VR�DV�WR�SOD\�WKH�UROH�
RI� RSWLPL]LQJ� VSDWLDO� VXSSOLHV�� $V� D� VXSSRUWLYH� VWXG\� IRU� WKH�0DVWHU� 3ODQ� RI�:XKDQ�� VRPH�
VXJJHVWLRQV�KDV�EHHQ�DEVRUEHG� LQWR�WKH�XQGHUJRLQJ�SODQ�VR�DV�WR�JLYH� IXUWKHU� LQVWUXFWLRQV��
0HDQZKLOH��WKLV�VWXG\�DOVR�JLYHV�D�VWUXFWXUDO�IUDPHZRUN�RQ�WKH�:XKDQ�3ODQQLQJ�/DE���VR�DV�WR�
SOD\�WKH�UROH�RI�HYDOXDWLRQ��PRQLWRULQJ��ZDUQLQJ�DQG�G\QDPLF�UHJXODWLRQV��,W�LV�DOVR�QHFHVVDU\�
WR�PHQWLRQ�WKDW�WKHUH�LV�VRPH�VKRUWFRPLQJV�DQG�SUREOHPV�ZLWK�WKH�GDWD�SURFHVVLQJ��2Q�RQH�
KDQG��WKH�GDWD�FDQ�RQO\�EH�XVHG�WR�UHFRJQL]H�KXPDQ�DFWLYLWLHV�E\�FRPPRQ�VHQVHV�GXH�WR�WKH�
ODFN�RI�EHKDYLRUV�LQIRUPDWLRQ��2Q�WKH�RWKHU�KDQG��WKH�VWDWLVWLFV�FDQ�RQO\�EH�XVHG�WR�FRPSDUHG�
ZLWK�DQG�QHHG�WR�EH�H[SDQGHG�ZLWK�D�ODUJHU�VDPSOH��
�
�
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Landscape as a service.  

The potentials of integrating different approaches  
�
�

6DUD�0$/',1$��8QLYHUVLW\�RI�%RORJQD��,WDO\�
�
�
Abstract 
�
7KH� VRFLDO� DQG� HQYLURQPHQWDO� FKDQJHV� WKDW� FKDUDFWHUL]H� RXU� WLPH� DQG� WKH� DZDUHQHVV� WKDW�
KDV� LQFUHDVLQJO\� HPHUJHG� DERXW� WKHLU� FDXVHV�� KDYH� OHG� WR� D� GHHSHU� FRQVLGHUDWLRQ� RI� WKH�
LPSRUWDQFH�RI�ODQGVFDSH��QRW�MXVW�DV�SHUFHSWLEOH�H[SUHVVLRQ�RI�WKH�QDWXUH�EXW�DV�D�SURYLGHU�RI�
VHUYLFHV��ZHOO�EHLQJ�DQG�VHQVH�RI�LGHQWLW\�IRU�SHRSOH��,Q�WKLV�VHQVH��WKH�ODQGVFDSH�KDV�WR�EH�
FRQFHLYHG� DQG� PDQDJHG� DV� D� GULYHU� RI� UHJHQHUDWLRQ� IRU� UXUDO� DQG� SHUL�XUEDQ� UHJLRQV��
+RZHYHU��WKH�KLVWRULFDOO\�WUDQVGLVFLSOLQDU\�FRQFHSW�RI�ODQGVFDSH�LV�VWLOO�WKH�REMHFW�RI�D�QXPEHU�
RI�GLIIHUHQW�DSSURDFKHV�WKDW�PDNH�LWV�HYDOXDWLRQ�DQG�PDQDJHPHQW�XQFHUWDLQ�DQG�YDULHG��7KH�
(XURSHDQ�/DQGVFDSH�&RQYHQWLRQ��(/&��������LV�D�PLOHVWRQH�LQ�WKH�HYROXWLRQ�RI�WKH�PHDQLQJ�
RI�ODQGVFDSH�DQG�DQ�DWWHPSW�WR�GHILQH�D�(XURSHDQ�FRPSUHKHQVLYH�YLVLRQ�RI�WKH�PDWWHU��$W�WKH�
FRUH�RI�WKH�(/&�GHILQLWLRQ�LV�WKH�ODQGVFDSH�DV�³LQWHUDFWLRQ�RI�QDWXUDO�DQG�RU�KXPDQ�IDFWRUV´��
GHILQLQJ�LW�DV�WKH�MXQFWLRQ�EHWZHHQ�WKH�QDWXUDO�HFRV\VWHPLF�VSKHUH�DQG�WKH�DQWKURSLF�FXOWXUDO�
RQH�� 7KH� FRQWULEXWLRQ� UHSRUWV� WKH� SUHOLPLQDU\� UHVXOWV� RI� D� GRFWRUDO� UHVHDUFK� LQ� SURJUHVV��
ZKRVH�PDLQ�REMHFWLYH�LV�WR�GHILQH�DQ�LQQRYDWLYH�PHWKRGRORJ\�IRU�WKH�LQWHJUDWLRQ�RI�ODQGVFDSH�
PDQDJHPHQW�LQ�SODQQLQJ�SROLFLHV�DQG�SUDFWLFHV�DW�UHJLRQDO�DQG�ORFDO�OHYHOV��VWUHQJWKHQLQJ�LWV�
VWUDWHJLF�UROH�DV�VRFLR�FXOWXUDO�VHUYLFH�DQG�DV�FRQYH\HU�RI�HFRV\VWHP�VHUYLFHV��7R�WKLV�DLP��D�
ELEOLRJUDSKLF� DQDO\VLV� RI� WKH� FRQFHSWV� RI� ³&XOWXUDO� /DQGVFDSH´� DQG� ³&XOWXUDO� (FRV\VWHP�
6HUYLFHV´� KDV� EHHQ� FDUULHG� RXW� LQ� RUGHU� WR� XQGHUOLQH� WKH� LQWHUVHFWLRQV� DQG� WKH� GLIIHUHQFHV�
EHWZHHQ�WKHP��7KLV�FRQFHSWXDO�IUDPHZRUN�KDV�EXLOW�WKH�EDVLV�IRU�D�FRPSDUDWLYH�DQDO\VLV�RI�D�
UDQJH�RI�PHWKRGV�DQG�WRROV�IRU�WKH�LQWHUSUHWDWLRQ�DQG�DVVHVVPHQW�RI�ODQGVFDSH��GHULYLQJ�IURP�
GLIIHUHQW�DSSURDFKHV�DQG�GLVFLSOLQHV���
6WDUWLQJ� IURP� WKH� UHVXOWV� RI� WKLV� DQDO\VLV�� WKH� SDSHU� LQYHVWLJDWHV� WKH� SRWHQWLDOLWLHV� RI� DQ�
LQWHJUDWHG�DSSURDFK�WR�ODQGVFDSH�DVVHVVPHQW�DQG�PDQDJHPHQW��GUDZLQJ�XS�D�PHWKRGRORJ\�
IRU�WKH�LQWHJUDWHG�HYDOXDWLRQ�RI�WKH�ODQGVFDSH��
�
�
1. Introduction 
�
7KH� VRFLDO� DQG� HQYLURQPHQWDO� FKDQJHV� WKDW� FKDUDFWHUL]H� RXU� WLPH� DQG� WKH� DZDUHQHVV� WKDW�
KDV� LQFUHDVLQJO\� HPHUJHG� DERXW� WKHLU� FDXVHV�� KDYH� OHG� WR� D� GHHSHU� FRQVLGHUDWLRQ� RI� WKH�
LPSRUWDQFH�RI�ODQGVFDSH��QRW�MXVW�DV�SHUFHSWLEOH�H[SUHVVLRQ�RI�WKH�QDWXUH�EXW�DV�D�SURYLGHU�RI�
VHUYLFHV��ZHOO�EHLQJ�DQG�VHQVH�RI�LGHQWLW\�IRU�SHRSOH��
7KHUHIRUH�� WKH�KLVWRULFDOO\�WUDQVGLVFLSOLQDU\�FRQFHSW�RI� ODQGVFDSH��3DODQJ�HW�DO�������� LV�VWLOO�
WKH� REMHFW� RI� D� QXPEHU� RI� GLIIHUHQW� DSSURDFKHV� WKDW�PDNH� LWV� HYDOXDWLRQ� DQG�PDQDJHPHQW�
XQFHUWDLQ�DQG�YDULHG� 7KLV�KDV�OHG�WR�WKH�SUROLIHUDWLRQ�RI�PDQ\�HYDOXDWLRQ�V\VWHPV�WKDW�KDYH�
DWWHPSWHG� WR� GHFLSKHU� WKH� LQWULQVLF� FRPSOH[LW\� RI� WKH� ODQGVFDSH� DFFRUGLQJ� WR� GLIIHUHQW�
DSSURDFKHV� DQG� WKURXJK� GLIIHUHQW� OHQVHV�� 1HYHUWKHOHVV�� LQ�PDQ\� (XURSHDQ� FRXQWULHV�� DQG�
DPRQJ�WKHVH�,WDO\�� WKHVH�HYDOXDWLRQV�KDYH�QRW� IRXQG�DQ�HIIHFWLYH�UHVSRQVH� LQ�SODQQLQJ�DQG�
SUDFWLFHV�� 
0RUHRYHU�� WKH� XVH� RI� GLIIHUHQW� DSSURDFKHV� LQ� D� WDUJHWHG� PDQQHU� DQG� ZLWKRXW� DQ\� NLQG� RI�
LQWHJUDWLRQ� KDV� OHG� WR� D� IXQFWLRQDO� GLYLVLRQ� RI� WKH� ODQGVFDSH� LQ� ZKLFK� VRPH� DUHDV� KDYH�
EHFRPH�UHSUHVHQWDWLYH�RI�WKH�HQYLURQPHQWDO�FRPSRQHQW��RWKHUV�RI�FXOWXUDO�YDOXHV�DQG�RWKHUV�
GHYRWHG� H[FOXVLYHO\� WR� SURGXFWLRQ�� 7KH� SRODUL]DWLRQ� RI� WKH� FKDUDFWHULVWLFV� RI� WKH� GLIIHUHQW�
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SRUWLRQV�RI�WHUULWRU\�KDV�GHWHUPLQHG�D�EDQDOL]DWLRQ�RI�WKH�LQWHUUHODWHG�YDOXHV�RI�WKH�ODQGVFDSH�
DQG�WKH�LPSRVVLELOLW\�WR�HODERUDWH�D�FRPSUHKHQVLYH�VWUDWHJ\�IRU�LW��
$W� WKH� HQG� RI� WKH� ODVW� FHQWXU\�� DQ� LQFUHDVHG� LQWHUHVW� LQ� ODQGVFDSH�PDQDJHPHQW� HPHUJHG��
ZKLFK� LQ� (XURSH� SDUWLFXODUO\� IRFXVVHG� RQ� LWV� FXOWXUDO� YDOXHV�� 7KH� ILUVW� FDOO� IRU� D� ODQGVFDSH�
FRQYHQWLRQ�ZDV�PDGH�DW�WKH�FRQIHUHQFH�³/DQGVFDSHV�LQ�D�1HZ�(XURSH��8QLW\�LQ�'LYHUVLW\´�LQ�
%ORLV��2FWREHU�������$QWURS���������(LJKW�\HDUV�DIWHU��WKH�(XURSHDQ�/DQGVFDSH�&RQYHQWLRQ�
KDV� EHHQ� D� GHFLVLYH� SRLQW� LQ� WKH� DIILUPDWLRQ� RI� WKH� FRPSOH[� DQG� UHODWLRQDO� QDWXUH� RI� WKH�
ODQGVFDSH��EXW�QR�PDQ\�WRROV�DQG�PHWKRGV�KDYH�\HW�HPHUJHG�IRU�LWV�DSSOLFDWLRQ��QHLWKHU�RQ�D�
UHJXODWRU\�QRU�RSHUDWLRQDO�OHYHO���
$FFRUGLQJ�WR�WKH�(/&��WKH�ODQGVFDSH�VKRXOG�EH�DVVHVV�RQ�WKH�EDVLV�RI�ZKDW�LV�SHUFHLYHG�E\�
WKH� SRSXODWLRQV�� WKXV� WKH� LQFOXVLRQ� RI� SHRSOH� DW� HDFK� VWDJH� RI� WKH� DVVHVVPHQW� SURFHVV� LV�
FUXFLDO��,Q�WKH�SUDFWLFHV��PRUH�IUHTXHQWO\�WKH�FLWL]HQV�DUH�FDOOHG�WR�SDUWLFLSDWH�WR�WKH�SURFHVV�
RQO\�DW� WKH� ODWHU�VWDJH��ZKHQ�WKH�PDMRU�GHFLVLRQV�FRQFHUQLQJ� WKH� WUDQVIRUPDWLRQ�KDYH�EHHQ�
PDGH�DQG�WKH�VSDFH�RI�PDQRHXYUH�LV�UHGXFHG��
$V�7XUUL��������DUJXHV��GHVSLWH�WKH�WKHRUHWLFDO�LQQRYDWLRQV�LQ�ODQGVFDSH�VWXGLHV��WKHVH�KDYH�
GLIILFXOWLHV�WR�EH�WUDQVIHUUHG�LQWR�DFWLRQV��ERWK�DW�WKH�OHYHO�RI�SROLFLHV�DQG�SURMHFWV��OHDYLQJ�WKH�
LQKDELWDQWV� DQG� XVHUV� IUHTXHQWO\� RXWVLGH� WKH� PDQDJHPHQW� V\VWHP�� 7KLV� KDV� OHG� LQ� PDQ\�
FRQWH[WV�LQ�GLIIHUHQW�SHULRGV��WR�ZKDW�KDV�EHHQ�FDOOHG�WKH�landscape crisis��7KLV�WHUP�LV�XVHG�
WR� GHQRWH� WKH� PDODLVH� DQG� LQTXLHWXGH� SHRSOH� IHHO� EHFDXVH� WKH\� FDQQRW� FRSH� ZLWK� WKH�
LQFUHDVLQJO\�UDSLG�FKDQJHV�RI�³WKHLU´�ODQGVFDSH��$QWURS���������
)RU�WKHVH�UHDVRQV��WKH�FRQWULEXWLRQ�DUJXHV�WKDW�WKHUH�LV�D�QHHG�IRU�D�QRYHO�WUDQV�GLVFLSOLQDU\�
RSHUDWLRQDO�IUDPHZRUN�WR�LQWHJUDWH�WKH�FXOWXUH�RULHQWHG�DQG�WKH�HFRORJLFDO�DSSURDFKHV�DW�WKH�
GLIIHUHQW�VWDJHV�RI�ODQGVFDSH�HYDOXDWLRQ�DQG�SODQQLQJ���
7R�GR�VR�WKH�UHVHDUFK�KDV�LQYHVWLJDWHG�LQ�SDUDOOHO�WKH�PRVW�DGYDQFHG�DSSURDFKHV�DQG�WRROV��
0RUH�VSHFLILFDOO\��RQ�RQH�VLGH�KDYH�EHHQ�VWXGLHG� WKH� LQWHUUHODWLRQV�DQG�GLYHUJHQFHV�RI� WKH�
FRQFHSWXDO� FDWHJRULHV� RI� &XOWXUDO� /DQGVFDSH� DQG� (FRV\VWHP� 6HUYLFHV�� LQWHQGHG� DV� WKH�
OHDGLQJ�HGJHV�RI�WKH�RQJRLQJ�SURFHVV�RI�LQWHJUDWLRQ��2Q�WKH�RWKHU�VLGH�D�FULWLFDO�DQDO\VLV�RI�D�
QXPEHU� RI� PHWKRGV� FXUUHQWO\� XVHG� IRU� ODQGVFDSH� HYDOXDWLRQ� KDV� EHHQ� FDUULHG� RXW�� $V� D�
UHVXOWV�� D� VHW�RI� RSHUDWLRQDO� WRROV� IRU�D�PRUH�FRPSUHKHQVLYH�DVVHVVPHQW�RI� WKH� ODQGVFDSH�
YDOXHV�KDYH�EHHQ�GUDZQ�XS�� /DVWO\�� D� UHIOHFWLRQ�RQ� WKHLU� DSSOLFDELOLW\� LQ� WKH� ,WDOLDQ� FRQWH[W��
DQG�PRUH�VSHFLILFDOO\�LQ�WKH�(PLOLDQ�5RPDJQD�SODQQLQJ�IUDPHZRUN��KDV�EHHQ�GHYHORSHG���
�
�
2. Different approaches to landscape assessment and management 
�
7KH� FRQVWLWXWLYH� HOXVLYHQHVV� RI� WKH� FRQFHSW� RI� ODQGVFDSH� LV� UHIOHFWHG� DOVR� LQ� LWV� VHPDQWLF�
RSHQQHVV�� 7KH� (QJOLVK� WHUPV� ³ODQGVFDSH´�� ZLWK� LWV� UHODWHG� V\VWHP� RI� LQWHUSUHWDWLRQV� DQG�
WUDQVODWLRQV��FRPSULVHV�D�PXOWLSOLFLW\�RI�PHDQLQJV�WKDW�PDNHV�LWV�VLJQLILFDQFH�DPELJXRXV�DQG�
LQWULQVLFDOO\� LQWHUSUHWDEOH�� ERWK� LQ� WKH� FRPPRQ� DQG� LQ� WKH� VFLHQWLILF� ODQJXDJH�� $V� $QWURS�
KLJKOLJKWV� WKH� HDUO\� VWDJH� RI� ODQGVFDSH� UHVHDUFK� IRFXVHG� RQ� WKH� LQYHVWLJDWLRQ� RI� WKH� H[DFW�
PHDQLQJ� RI� WKH� ZRUG� �2OZLJ� ������ &ODYDO� ������ $QWURS� ������� 'XH� WR� WKH� LPSRVVLELOLW\� WR�
DIILUP�D� XQLTXH� DQG� H[KDXVWLYH�PHDQLQJ�� D� QXPEHU� RI� DGMHFWLYHV� KDYH� EHHQ� SURJUHVVLYHO\�
DGGHG� �H�J�� FXOWXUDO�� QDWXUDO�� XUEDQ�� HWF��� �$QWURS�� ������� %\� DIILUPLQJ� WKH� PXOWLSOH�
SKHQRPHQRORJ\� RI� WKH� ODQGVFDSH� DQG� WKH� UHODWLRQ� EHWZHHQ� LWV� FRPSUHKHQVLRQ� DQG� WKH�
VXEMHFWLYLW\�RI�WKH�REVHUYHU�XVHU��WKLV�SURFHVV�SURGXFHG�DV�VKRUWFRPLQJ�WKH�FRPSOH[LILFDWLRQ�
RI� WKH� XVH� RI� WKH� WHUP�� OHDYLQJ� XQH[SODLQHG� WKH� UHODWLRQ� DPRQJ� WKH� JHQHUDO� FRQFHSW� RI�
³ODQGVFDSH´� DQG� LWV� ³VXE�FDWHJRULHV´� �H�J�� &XOWXUDO� ODQGVFDSH�� QDWXUDO� ODQGVFDSH�� XUEDQ�
ODQGVFDSH��HWF������
+RZHYHU��LW�LV�QRWLFHG�WKDW�WKLV�YDJXHQHVV�KDYH�FUHDWHG�VSDFH�IRU�GLIIHUHQW�GLVFLSOLQDU\�LQSXWV�
WKDW� KDYH� EHHQ� D� VWLPXOXV� IRU� GHEDWHV�� DWWUDFWLQJ� D� ZLGH� UDQJH� RI� LQWHUHVW� �&RQUDG� HW� DO���
�������$W�WKH�HQG�RI�WKH�WZHQWLHWK�FHQWXU\�GLIIHUHQW�DSSURDFKHV�LQ�ODQGVFDSH�UHVHDUFK�FRXOG�
EH�LGHQWLILHG��ODQGVFDSH�HFRORJLVW��KLVWRULFDO�JHRJUDSKHU��KXPDQLVWLF�DQG�FXOWXUDO�JHRJUDSKHU��
ODQGVFDSH�DUFKLWHFWV��$QWURS���������,Q�SDUDOOHO��PRYLQJ�WKH�IRFXV�IURP�WKH�GLVFLSOLQHV�WR�WKH�
NH\� OLQHV� RI� GLYLVLRQ�� D� QXPEHU� RI� FRQIOLFWLYH� UHODWLRQV� FRXOG� EH� LGHQWLILHG�� DHVWKHWLF� YHUVXV�
HFRORJLFDO�� SUHVHUYDWLRQLVW� YHUVXV� IXQFWLRQDO� DQG� SURGXFWLYH�� VSHFLDO� DUHD� YHUVXV� ZKROH�
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ODQGVFDSH��UXUDO�YHUVXV�XUEDQ��TXDOLWDWLYH�YHUVXV�TXDQWLWDWLYH��DQG�H[SHUW�YHUVXV�SDUWLFLSDWRU\�
LQWHUSUHWDWLRQV��.LGG����������
$PRQJ�WKHVH�� WKH�PDMRU�FRQIOLFW� LQ� ODQGVFDSH�VWXGLHV�VHHPV�WR�EH�EHWZHHQ� WKH�KXPDQLWLHV�
DQG�WKH�QDWXUDO�VFLHQFHV��ZKLFK�KDYH�VXEGLYLGHG�RYHU�WKH�WLPH�WKH�ILHOG�RI�ODQGVFDSH�VWXGLHV�
LQWR�WZR�GLUHFWLRQV��3DODQJ��)U\���������'DYLG�&RVJURYH�FDOO�WKHVH�WZR�GLVFRXUVHV�ecological 
and semiotic.� 7KH� IRFXV� RI� WKH� ILUVW�� RQ� WKH� RQH� VLGH�� LV� RQ� WKH� QDWXUDO� SURFHVVHV�
�JHRPRUSKRORJLFDO�� FOLPDWLF�� ELRORJLFDO�� YHJHWDWLRQDO�� HWF���� WKHLU� LQWHUUHODWLRQV� DQG� WKH�
UHODWLRQV� DPRQJ� WKHVH� DQG� KXPDQ� DFWLYLWLHV� �&RVJURYH�� ������� $OO� WKHVH� SURFHVVHV� DUH�
VWXGLHG� DV� IDFWRUV� WKDW�� PRXOGLQJ� GLIIHUHQWO\� SRUWLRQV� RI� WKH� WHUULWRU\�� SURGXFH� GLIIHUHQW 
landscapes�� 2Q� WKH� RWKHU� VLGH�� WKH� semiotic GLVFRXUVH� IRFXVHV� PRUH� RQ� WKH� FXOWXUDO�
PHDQLQJV��KXPDQ�UHSUHVHQWDWLRQV�DQG�V\PEROV�WKDW�D�VSHFLILF�DUHD�RU�FRQWH[W�HPERGLHV�DQG�
KRZ� WKHVH� VKDSH� WKH� QDWXUDO� HQYLURQPHQW�� $V� &RVJURYH� DIILUPV�� ZKLOH� WKH� HFRORJLFDO�
DSSURDFK� LV� RIWHQ� FKDUJHG� RI� DQ� LQVLVWHQW� SHVVLPLVP� �FRQVLGHULQJ� KXPDQ� DFWLYLWLHV�PRVWO\�
GHWULPHQWDO�IRU�WKH�QDWXUDO�ODQGVFDSH���WKH�VHPLRWLF�GLVFRXUVH�KDV�PRUH�JHQHUDOO\�D�SROLWLFDOO\�
SURJUHVVLYH� VWDQFH�� FRQVLGHULQJ� LW� DV� D� UHVXOW� RI� VRFLDO� DQG� SROLWLFDO� G\QDPLFV� �&RVJURYH��
�������
6LQFH�WKH�EHJLQQLQJ�RI�WKH���WK�FHQWXU\��WKHVH�WZR�VSKHUHV�KDYH�SURGXFHG�LQ�SDUDOOHO�D�VHW�RI�
GHILQLWLRQV�� DVVHVVPHQW� PHWKRGV� DQG� UHJXODWLRQV�� ZKRVH� GLYHUVH� UHVXOWV� DUH� VWLOO� FOHDUO\�
YLVLEOH�LQ�WKH�UHJXODWLYH�IUDPHZRUN�RI�PDQ\�(XURSHDQ�&RXQWULHV��$V�7UHVV�DUJXHV��DOWKRXJK�
ODQGVFDSH�DV�D�FRQFHSW�DOUHDG\�LPSOLHV�LQWHUGLVFLSOLQDULW\��LWV�VWXG\�UDUHO\�DFKLHYHV�OHYHOV�RI�
WKHRUHWLFDO�LQWHJUDWLRQ��7UHVV�HW�DO���������
,Q�WKH�ODVW�WKLUW\�\HDUV��D�SURFHVV�KDV�EHHQ�XQGHUWDNHQ�IURP�ERWK�VLGHV�GLUHFWHG�WR�FRPELQH�
WKHVH� WZR� DSSURDFKHV�� FRQVLGHULQJ� WKH� ODQGVFDSH� DV� D� K\EULG� V\VWHP� �+HLQ� HW� DO�� ������
%DVWLDQ�HW�DO����������
$V�D�UHVXOW��D�VHULHV�RI�hybrid concepts�KDYH�EHHQ�SXW�IRUWK��DPRQJ�WKHP��WKH�FDWHJRULHV�RI�
³&XOWXUDO� /DQGVFDSH´� LQWURGXFHG� E\� WKH� :RUOG� +HULWDJH� &RQYHQWLRQ� LQ� ������ DQG� WKH�
³(FRV\VWHP�6HUYLFHV´�GHILQHG�E\�WKH�0LOOHQQLXP�(FRV\VWHP�$VVHVVPHQW�LQ�������VHHP�WKH�
RQHV� WKDW� H[SUHVV� EHWWHU� WKH� FDSDFLWLHV� RI� ODQGVFDSH� WR� SOD\� D� VWUDWHJLF� UROH� LQ� UHJLRQDO�
GHYHORSPHQW��
�
2.1  Cultural Landscapes  
7KH� *HUPDQ� JHRJUDSKHU� )ULHGULFK� 5DW]HO� LQ� WKH� ����V� IRU� WKH� ILUVW� WLPH� GHILQHG� WKH� WHUP�
µµFXOWXUDO� ODQGVFDSH¶¶�DV� µµODQGVFDSH�PRGLILHG�E\�KXPDQ�DFWLYLW\¶¶� �-RQHV���������6LQFH� WKHQ��
WKH�FRQFHSW�KDV�DFTXLUHG�D�FHQWUDO�UROH�LQ�KXPDQ�JHRJUDSK\�DQG�LQ�WKH�UHODWHG�GLVFLSOLQHV��
7KH�&XOWXUDO� /DQGVFDSHV�� DV� LQWHUQDWLRQDOO\� UHFRJQL]HG� FDWHJRULHV�� ZHUH� LQWURGXFHG� LQ� WKH�
,QWHUQDWLRQDO�&RQYHQWLRQ�IRU�WKH�3URWHFWLRQ�RI�WKH�:RUOG¶V�&XOWXUDO�DQG�1DWXUDO�+HULWDJH��RIWHQ�
UHIHUUHG�WR�DV�WKH�:RUOG�+HULWDJH�&RQYHQWLRQ��E\�WKH�8QLWHG�1DWLRQV�(GXFDWLRQDO��6FLHQWLILF��
DQG�&XOWXUDO�2UJDQL]DWLRQ��81(6&2��LQ��������
7KH�&RQYHQWLRQ�GHVFULEHV�WKH�&XOWXUDO�/DQGVFDSHV�DV��WKH�FRPELQHG�ZRUNV�RI�QDWXUH�DQG�RI�
PDQ�� � �7KLV� GHILQLWLRQ� FRQWDLQV� PDQ\� RI� WKH� SULQFLSOHV� WKDW� FKDUDFWHULVH� WKH� LQQRYDWLYH�
DSSURDFK�RI� WKH� FDWHJRU\�DQG�ZKLFK�KDYH�EHHQ�SURJUHVVLYHO\� LQ�GHSWK�GHFLSKHUHG� WKURXJK�
VXEVHTXHQW�VWXGLHV�DQG�SXEOLFDWLRQV���
7KH�LQQRYDWLRQV�OHG�E\�WKH�&RQYHQWLRQ�FDQ�EH�VXPPDUL]HG�LQ�WKUHH�PDLQ�DVSHFWV��
)LUVWO\�� WKH� GHILQLWLRQ� JLYHQ� E\� 81(6&2� H[WHQGV� WKH� ILHOG� RI� KHULWDJH�� E\� DWWULEXWLQJ� WKH�
2XWVWDQGLQJ�8QLYHUVDO� 9DOXH� WR� WKH� UHODWLRQDO� DQG� DVVRFLDWLYH� G\QDPLFV� �FRPELQHG�ZRUNV��
UDWKHU�WKDQ�WR�SK\VLFDO�REMHFWV�RU�FLUFXPVFULEHG�DUHDV�GHWDFKHG�IURP�WKHLU�FRQWH[W��
6HFRQGO\��LW�EULQJV�WKH�ZRUN�RI�PDQ�DQG�WKH�RQH�RI�QDWXUH�WR�WKH�VDPH�OHYHO��DIILUPLQJ�WKDW�QR�
FXOWXUDO� ODQGVFDSH�FDQ�EH�FRQFHLYHG�ZLWKRXW� WKH� LQWHUUHODWHG�DFWLRQ�RI� WKH� WZR�FRPSRQHQWV�
�QDWXUDO� DQG� DQWKURSLF��� DQG� WKDW� LW� LV� WKH� UHVXOW� RI� D� SURFHVV� RI�PHGLDWLRQ�� DGDSWDWLRQ� DQG�
PXWXDO�WUDQVIRUPDWLRQ�RI�WKH�WZR��
/DVWO\�� WKH� XVH� RI� WKH� WHUP� �ZRUNV�� SUHVXSSRVHV� D� SURFHVV� LQ� SURJUHVV�� DQ� HYROXWLRQDU\�
V\VWHP�WKDW�SURWHFWV�DQG�UHJHQHUDWHV�LWV�YDOXH�WKURXJK�LWV�WUDQVIRUPDWLRQ�RYHU�WLPH��
7KH�&RQYHQWLRQ�WKHQ�GHILQHV�WKUHH�FDWHJRULHV�RI�&XOWXUDO�/DQGVFDSHV��

-� &OHDUO\�GHILQHG�ODQGVFDSHV�GHVLJQHG�DQG�LQWHQWLRQDOO\�FUHDWHG�E\�PDQ��
-� 2UJDQLFDOO\�HYROYHG�ODQGVFDSHV�LQ�WZR�FDWHJRULHV��
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�L��$�UHOLFW�RU�IRVVLO�ODQGVFDSH�LQ�ZKLFK�DQ�HYROXWLRQDU\�SURFHVV�KDV�FRPH�WR�DQ�HQG�����
EXW�ZKHUH�LWV�GLVWLQJXLVKLQJ�IHDWXUHV�DUH�VWLOO�YLVLEOH��
�LL��&RQWLQXLQJ�ODQGVFDSH�ZKLFK�UHWDLQV�DQ�DFWLYH�VRFLDO�UROH�LQ�FRQWHPSRUDU\�VRFLHW\�

DVVRFLDWHG�ZLWK�D�WUDGLWLRQDO�ZD\�RI� OLIH�DQG�LQ�ZKLFK�WKH�HYROXWLRQDU\�SURFHVV�LV�
VWLOO�LQ�SURJUHVV�DQG�ZKHUH�LW�H[KLELWV�VLJQLILFDQW�PDWHULDO�HYLGHQFH�RI�LWV�HYROXWLRQ�
RYHU�WLPH���

-� $VVRFLDWLYH�FXOWXUDO�ODQGVFDSHV��WKH�LQFOXVLRQ�RI�VXFK�ODQGVFDSHV�LV�MXVWLILDEOH�E\�YLUWXH�
RI� WKH�SRZHUIXO� UHOLJLRXV��DUWLVWLF�RU�FXOWXUDO�DVVRFLDWLRQV�RI� WKH�QDWXUDO�HOHPHQW� UDWKHU�
WKDQ�WKH�PDWHULDO�FXOWXUDO�HYLGHQFH���

7KLV�FDWHJRU\��HVSHFLDOO\�LI�UHODWHG�WR�RWKHU�GHFODUDWLRQV�DQG�GRFXPHQWV�LVVXHG�E\�81(6&2��
PDUNV�DQ�HYROXWLRQ�RI�WKH�DSSURDFK�WR�KHULWDJH�DQG�WKH�FXOWXUDO�DSSURDFK�WR�WKH�ODQGVFDSH��,Q�
SDUWLFXODU�� LW� DIILUPV� WKDW� WKH� YDULRXVO\� GHILQHG� VRFLDO� ERG\�� LV� D� EXLOGHU�� LQWHUSUHWHU� DQG�
FXVWRGLDQ� RI� KHULWDJH� DQG� ODQGVFDSH� DQG� WKDW� D� QHZ� DSSURDFK� LV� QHHG� WR� LQFOXGH� LQWR� WKH�
OLYLQJ�GLPHQVLRQ�RI�WKH�FRPPXQLWLHV��
7KH� ODVW� RQH� LV� SDUWLFXODUO\� LQWHUHVWLQJ� EHFDXVH� LW� VWULYHV� IRU� WKH� LQFOXVLRQ� RI� KHULWDJH� DQG�
ODQGVFDSH�LQ�D�SURMHFW�for the future��
�
2.2  Ecosystem Services, Cultural Ecosystem Services and Landscape Services  
7KH� HFRV\VWHP� VHUYLFHV� IUDPHZRUN� KDV� EHHQ� GHYHORSHG� LQ� UHVSRQVH� WR� WKH� VXEVWDQWLDOO\�
H[SORLWDWLRQ��GHJUDGDWLRQ��DQG�GHVWUR\�RI�HFRV\VWHPV�DQG�QDWXUDO�UHVRXUFHV�RFFXUUHG� LQ�WKH�
ODVW� FHQWXU\� DV� FRQVHTXHQFH� RI� WKH� JOREDO� LQFUHDVH� RI� HFRQRPLF� DQG� VRFLHWDO� SURVSHULW\�
�0($���������$W�WKH�FRUH�RI�WKH�(FRV\VWHP�6HUYLFHV�IUDPHZRUN�WKHUH�LV�WKH�DZDUHQHVV�WKDW�
HQYLURQPHQW�SURYLGHV�IRRG��UDZ�PDWHULDO��HQHUJ\��DQG�RWKHU�QDWXUDO�UHVRXUFHV��EXW�DOVR�QRQ�
PDWHULDO�VHUYLFHV�VXFK�DV�V\PEROLF�DQG�DHVWKHWLF�YDOXHV��0($����������
7KH�FRQFHSW�RI�HFRV\VWHP�VHUYLFHV�FDQ�EH�GHILQHG�DV�DQ�LQWHUGLVFLSOLQDU\�FRQFHSW��QRW�IRU�LWV�
RULJLQ�� EXW� IRU� LWV� DLP� WR� UHYHDO� WKH� UHODWLRQ� EHWZHHQ� QDWXUDO� HFRV\VWHPV� DQG� WKH� OLYLQJ�
FRPPXQLW\�� HYDOXDWLQJ� WKH� EHQHILWV� WKDW� LW� FDQ� SURGXFHV�� 7KDQNV� WR� WKH� WKH� FRQFHSW� RI�
µµVHUYLFH¶¶�� LW� FRQYHUWV�HFRORJLFDO� FRPSRQHQWV� DQG�SURFHVVHV� LQWR� UHFRJQL]DEOH� WHUPV� LQ� WKH�
VRFLDO�V\VWHP��'DLO\���������
7KH� (FRV\VWHP� 6HUYLFHV� KDYH� EHHQ� VXEGLYLGHG� LQ� IRXU� FDWHJRULHV�� DFFRUGLQJ� WR� WKHLU�
³IXQFWLRQV´��VXSSRUWLQJ�VHUYLFHV��SURYLVLRQLQJ�VHUYLFHV��UHJXODWLQJ�VHUYLFHV��FXOWXUDO�VHUYLFHV��
7KH� ODWWHU� UHVXOWV� SDUWLFXODUO\� LQWHUHVWLQJ�DV�hybrid concept�� FRQQHFWLQJ� WKH�HFRV\VWHP�ZLWK�
WKH�FXOWXUDO�YDOXHV��NQRZOHGJH�DQG�H[SHULHQFHV�WKDW�WKH�users�FDQ�EHQHILW��
7KH�&XOWXUDO�(FRV\VWHP�6HUYLFHV��&(6��DUH�FRPPRQO\�GHILQHG�DV�WKH�µQRQPDWHULDO�EHQHILWV�
WKDW� SHRSOH� REWDLQ� IURP� HFRV\VWHPV� WKURXJK� VSLULWXDO� HQULFKPHQW�� FRJQLWLYH� GHYHORSPHQW��
UHIOHFWLRQ�� UHFUHDWLRQ�� DQG� DHVWKHWLF� H[SHULHQFH�� LQFOXGLQJ�� H�J��� NQRZOHGJH� V\VWHPV�� VRFLDO�
UHODWLRQV��DQG�DHVWKHWLF�YDOXHV¶��0$���������,Q�RWKHU�ZRUGV��WKH\�DUH�HFRV\VWHPV¶�FRQWULEXWLRQ�
WR�WKH�QRQPDWHULDO�EHQHILWV��H�J���H[SHULHQFHV��FDSDELOLWLHV�� WKDW�SHRSOH�GHULYH�IURP�KXPDQ̽
HFRORJLFDO�UHODWLRQV��&KDQ�HW�DO���������$V�)LVK�DUJXHV��WKH�&XOWXUDO�(FRV\VWHP�6HUYLFHV�DUH�
WR�EH�XQGHUVWRRG�QRW�DV�SDUW�RI�VXEMHFW�REMHFW�RQWRORJ\���DV�D�SULRUL�SURGXFWV�RI�QDWXUH� WKDW�
SHRSOH�XWLOL]H� IRU� D� SDUWLFXODU� EHQHILW� WR�ZHOO�EHLQJ� �� EXW� UDWKHU� DV� UHODWLRQDO� SURFHVVHV�DQG�
HQWLWLHV�WKDW�SHRSOH�DFWLYHO\�FUHDWH�DQG�H[SUHVV�WKURXJK�LQWHUDFWLRQV�ZLWK�HFRV\VWHPV��7KXV��
WKH�SKLORVRSK\�EHKLQG�WKH�IUDPHZRUN�LV�UHODWLRQDO��)LVK�HW�DO���������
)URP�WKLV�RYHUYLHZ�HPHUJHV�WKDW�&XOWXUDO�(FRV\VWHP�6HUYLFHV�UHSUHVHQW�D�UHOHYDQW�FDWHJRU\�
WR� LQYHVWLJDWH� DQG� DVVHVV� WKH� PXOWLSOH� YDOXHV� RI� ODQGVFDSH�� 1HYHUWKHOHVV�� H[SDQGLQJ� WKH�
DQDO\VLV� WR� DOO� WKH� UDQJH� RI� (FRV\VWHP� 6HUYLFHV�� LW� EHFRPHV� FOHDU� WKDW� WKH� ODQGVFDSH�
GLPHQVLRQ� LV� SUHVHQW� DOVR� LQ� RWKHU� FDWHJRULHV� RI� (6�� :KLOH� WKH� ODQGVFDSH� LV� LQWULQVLFDOO\�
LQWHJUDWHG� LQ�&(6�IRU� WKHLU� IRFXV�RQ� WKH�experience�� LQ�SURYLGLQJ�� UHJXODWLQJ�DQG�VXSSRUWLQJ�
VHUYLFHV�WKH�ODQGVFDSH�HPHUJHV�ZKHQ�WKH\�KDYH�D�VSDWLDO�FRQQRWDWLRQ��
�
�
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Figure 1: Conceptual framework of the Cultural Ecosystem Services 

�
7KLV� UHIOHFWLRQ� KDV� OHG� WR� GHOLQHDWH� D� SDUWLFXODU� WUDQVYHUVDO� VXE�FDWHJRU\�� WKH� /DQGVFDSH�
6HUYLFHV�� ZKLFK� KDV� DFTXLUHG� UHOHYDQFH� LQ� WKH� ODVW� WHQ� \HDUV� �H�J�� %XUNKDUGW� HW� DO�� ������
7HUPRUVKXL]HQ� DQG� 2SGDP� ������ :LOOHPHQ� HW� DO�� ������ :X� ������ %DVWLDQ� HW� DO�� �������
7KHVH� KDYH� EHHQ� GHILQHG� DV� WKH� FRQWULEXWLRQV� RI� ODQGVFDSHV� DQG� ODQGVFDSH� HOHPHQWV� WR�
KXPDQ�ZHOO�EHLQJ �%DVWLDQ�HW�DO�������� 
$FFRUGLQJ�WR�WKH�OLWHUDWXUH�DERYHPHQWLRQHG��WKH�/DQGVFDSH�6HUYLFHV��DV�FRPSDUHG�ZLWK�WKH�
JHQHUDO� GHILQLWLRQ� RI� (6�� DUH� FKDUDFWHUL]HG� E\� D� PRUH� VLWH�VSHFLILF� DQG� FRQWH[WXDO�
SHUVSHFWLYH�� D� VWURQJHU� IRFXV� RQ� KXPDQ� DFWLRQ�� D� PRUH� RSHUDWLRQDO� DQG� SDUWLFLSDWLYH�
DSSURDFK�� $V� 2¶1HLOO� DUJXHV�� WKH� WHUP� landscape� UHYHDOV� WKH� LPSRUWDQFH� RI� WKH� VSDWLDO�
VWUXFWXUHV�DQG�WKHLU� UHODWLRQ�ZLWKLQ�D�VSHFLILF�FRQWH[W��KRUL]RQWDO�±�RQ� WKH�VXUIDFH���ZKHUHDV�
WKH�ZRUG�ecosystem� HPSKDVL]HV� WKH� UHODWLRQVKLS� �YHUWLFDO� ±� LQ� GHSWK�� EHWZHHQ� HFRV\VWHP�
FRPSRQHQWV��2¶1HLOO��������/DVWO\�WKH�WHUP�service�EULQJV�RXW�WKH�IXQFWLRQDO�XWLOLW\�RI�WKHP�IRU�
WKH� KXPDQ� EHLQJV� DQG� LQWURGXFHV� LQ� WKH� FRQFHSW� WKH� WHPSRUDO� GLPHQVLRQ� �SURFHVV�
UHODWLRQVKLS���
7KH�FDWHJRU\�RI�/DQGVFDSH�(FRV\VWHP�6HUYLFH� LV�QRW�WR�EH�FRQVLGHUHG�DV�DQ�DOWHUQDWLYH�WR��
RWKHU� (6�� EXW� UDWKHU� D� WUDQVYHUVDO� VXE�FDWHJRU\�ZKHUH� DUH� LQFOXGHG� DOO� WKH� (6� KDYLQJ� WKH�
FKDUDFWHULVWLFV� RXWOLQHG� �VSDWLDO� GLPHQVLRQ� DQG� FRQWH[W� VSHFLILFLW\�� IRFXV� RQ� KXPDQ� DFWLRQ��
SRWHQWLDO�WR�EH�PDQDJHG�ZLWK�D�VWUDWHJLF�DQG�SURJUHVVLYH�DSSURDFK���
�

�
�
Figure 2: Relation among the Landscape Ecosystem Services and the Ecosystem Services defined by 

the MA (2005). 
�

1636



0DOGLQD��6DUD����������������������������������Landscape as a service ��WK�,62&$53�&RQJUHVV�������

�
�

,Q� WKLV� ZD\� WKH� /DQGVFDSH� (FRV\VWHP� 6HUYLFHV� FRXOG� FRQWULEXWH� WR� VKLIW� WKH� DSSURDFK� RI�
HFRV\VWHP�DQG� ODQGVFDSH�PDQDJHPHQW� IURP� WKH�SHVVLPLVWLF� DQG�FRQVHUYDWLYH�SHUVSHFWLYH�
�&RVJURYH�������WR�D�SURJUHVVLYH�DQG�IXWXUH�RULHQWHG�RQH��
�
2.3 Heritage or service: a comparative analysis of different approaches 
7R�EXLOG�D�VWUXFWXUHG�FRPSDULVRQ�RI�WKH�FRQFHSWV�LQWURGXFHG�LQ�WKH�SUHYLRXV�SDUDJUDSKV��WKH\�
KDYH�EHHQ�DQDO\VHG�LQ�UHODWLRQ�WR�VL[�WKHPHV��WKH�DUHDV�RI�DSSOLFDWLRQ��WKH�W\SHV�RI�HOHPHQWV�
SUHYDLOLQJ� LQ� WKH�DVVHVVPHQW�� WKH� W\SHV�RI�DVVHWV�� WKH� WHPSRUDO�GLPHQVLRQ�� WKH�DVVHVVPHQW�
PHWKRGV��DQG�WKH�SUHYDLOLQJ�DSSURDFK�LQ�WHUPV�RI�JRYHUQDQFH�DQG�SURFHVV�PDQDJHPHQW��,Q�
UHODWLRQ�WR�WKHVH��D�UHIOHFWLRQ�RQ�WKH�PDLQ�DGYDQWDJHV�DQG�VKRUWFRPLQJV�RI�HDFK�FRQFHSW�KDV�
EHHQ� GHYHORSHG� LQ� RUGHU� WR� RXWOLQH� D� SRWHQWLDO� GLUHFWLRQ� IRU� D� QRYHO� WUDQVGLVFLSOLQDU�
SHUVSHFWLYH���
&RQVLGHULQJ� WKH� DUHDV� RI� DSSOLFDWLRQ�� WKH� FDWHJRU\� RI� &XOWXUDO� /DQGVFDSH�� KDYLQJ� EHHQ�
LQWURGXFHG� E\� 81(6&2�� KDV� DOZD\V� DSSHDUHG� DSW� WR� EH� XVHG� IRU� DUHDV� ZLWK� H[FHSWLRQDO�
FKDUDFWHUV�� RU� HYHQ� UHGXFLQJ� WKH� ILHOG�� ZLWK� WKRVH� KDYLQJ� 2XWVWDQGLQJ� 8QLYHUVDO� 9DOXH��
1HYHUWKHOHVV�� LQ� WHUPV� RI� DSSURDFK�� LW� LV� SRVVLEOH� WR� DSSO\� WKH� FRQFHSW� WR� QRQ�H[FHSWLRQDO�
ODQGVFDSHV�� DOWKRXJK� WKH� JUHDW� HPSKDVLV� JLYHQ� WR� WKH� PDWHULDO� WUDFHV� RI� WKH� SDVW� PDNHV�
GLIILFXOW� LWV�DSSOLFDWLRQ� WR� WKH� �HYHU\GD\� ODQGVFDSHV���%RWK�&(6�DQG�/DQGVFDSH�(FRV\VWHP�
6HUYLFHV� FDQ� EH� DSSOLHG� WR� WKH� ZKROH� WHUULWRU\�� +RZHYHU�� DV� DOUHDG\� H[SUHVVHG�� WKH�
/DQGVFDSH� (FRV\VWHP� 6HUYLFHV� WHQG� WR� KDYH� D� EHWWHU� GHILQHG� VSDWLDO� GLPHQVLRQ� DQG� DUH�
WKHUHIRUH�PRUH�VXLWDEOH�IRU�FRQWH[W�DQDO\VLV��
)RU�ZKDW� FRQFHUQV� WKH� SUHYDLOLQJ� HOHPHQWV� LQ� WKH� HYDOXDWLRQ�� GLIIHUHQFHV� FDQ� EH� GHWHFWHG��
GHSHQGLQJ�RQ�WKH�UHODWLRQ�EHWZHHQ�man�DQG�nature�WKDW�XQGHUSLQV�HDFK�FDWHJRU\��+HUH�WKH�
WHUPV nature� LV� ZLGH� DQG� LQFOXGHV� DOVR� WKH� HFRV\VWHPV� DQG� WKH� UHODWLRQ� DPRQJ� WKHP�
�IROORZLQJ�WKH�³GZHOOLQJ�WKHRU\´�RI�,QJROG���������
7KH�ILJXUH���EULHIO\�VKRZV�IRU�HDFK�FRQFHSW�LI�LW�KDV�UHODWH�WR�D�VSHFLILF�ODQGVFDSH�FRQWH[W��WKH�
UHODWLRQ�EHWZHHQ�QDWXUH�DQG�PDQ��DQG�WKH�W\SH�RI�DVVHWV�RQ�ZKLFK�WKH�DVVHVVPHQW�IRFXVHV�
SULPDULO\�� ,W� LV� LQWHUHVWLQJ� WR� QRWH� WKH� SDUWLFXODU� KXPDQ�QDWXUH� UHODWLRQ� LQ� WKH� IUDPHZRUN� RI�
/(6��DV�/LPEXUJ�DUJXHV��WKH�ODQGVFDSH�VHUYLFHV�DUH�VHUYLFHV�XVDEOH�E\�PDQ�UHVXOWLQJ�IURP�
LWV� LQWHUDFWLRQ�ZLWK� WKH� ODQGVFDSH� �/LPEXUJ�� ������� HPSKDVL]LQJ� WKH� LQWHUDFWLRQ� EHWZHHQ� D�
SK\VLFDO� V\VWHP� DQG� WKH� YDULHW\� RI� XVH� DQG� QRQ�XVH� YDOXHV� UHFRJQL]HG� E\� PDQ�� 6R� WKH�
ODQGVFDSH�VHUYLFHV�H[LVW�RQO\�EHFDXVH�WKHUH�LV�D�FRPPXQLW\�XVLQJ�WKHP�DQG�JLYLQJ�YDOXH�WR�
WKH�ODQGVFDSH��LQ�DQ�HVVHQWLDOO\�DQWKURSRFHQWULF�SHUVSHFWLYH��GH�*URRW��������
�

�
�

Figure 3: Nature-man relation and major object of evaluation in Cultural Landscape, Ecosystem 
Services and Landscape Ecosystem Services approaches. 

�
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5HIHUULQJ� WR� WKH� WHPSRUDO� GLPHQVLRQ�� WKH� &/� DSSURDFK�� GHULYLQJ� IURP� WKH� ORQJ�ODVWLQJ�
FRQVHUYDWLRQ�WUDGLWLRQ��IRFXVHV�RQ�WKH�WLPH�GHSWK�GHWHFWDEOH�H[SHULHQFLQJ�WKH�ODQGVFDSH��7KH�
VHUYLFHV�DSSURDFK� LV�EDVHG�RQ� WKH�FDSDFLW\� WR� UHVSRQG� WR�FXUUHQW�QHHGV�DQG� WKHUHIRUH� LW� LV�
LQWULQVLFDOO\� FRQWHPSRUDU\�� 7KLV� GLIIHUHQFH� LV� FUXFLDO� DQG� GHWHUPLQHV� WKH� XVH� RI� GLIIHUHQW�
HYDOXDWLRQ�PHWKRGV�� 7KH�&XOWXUDO� /DQGVFDSH�DSSURDFK� SULYLOHJHV� WKH� FODVVLFDO�PHWKRGV� RI�
WKH� KLVWRULFDO� JHRJUDSK\� �H�J�� DUFKLYHV� UHVHDUFK�� DUFKDHRORJLFDO� UHVHDUFK�� ODQG� XVH� PDSV�
DQG� DHULDO� SKRWRJUDSK� DQDO\VLV�� LQYHQWRULHV� RI� KLVWRULF� IHDWXUHV�� HWF���� 'LIIHUHQWO\�� LQ� WKH�
DVVHVVPHQW� RI� FXOWXUDO� HFRV\VWHP� VHUYLFHV�� TXDOLWDWLYH� UHVHDUFK� �PDLQO\� UHIHUULQJ� WR� WKH�
VRFLR�HFRQRPLFV�WUDGLWLRQ��SOD\V�D�VWURQJHU�UROH���
7KH� WHPSRUDO� GLPHQVLRQ� DQDO\VHG� DQG� WKH� PHWKRGV� XVHG� DUH� LQ� VWULFW� UHODWLRQ� WR� WKH�
JRYHUQDQFH�PRGHOV�SXW�LQWR�SODFH��'XH�WR�WKH�FRQVHUYDWLYH�DSSURDFK�WKDW�LPSOLFLWO\�XQGHUSLQV�
WKH�&XOWXUDO�/DQGVFDSH�DSSURDFK� �DW� OHDVW� LQ� WKH�SUDFWLFHV��� WKH�HYDOXDWLRQ�DQG� WKH�DFWLRQV�
DUH�PRVWO\�GHILQHG�DFFRUGLQJ�WR�WRS�GRZQ�PRGHOV��1HYHUWKHOHVV�LV�ZRUWK�QRWLQJ�WKH�HPHUJLQJ�
RI�SKHQRPHQD�RI�ERWWRP�XS�SURPRWLRQ�RI�FXOWXUDO� ODQGVFDSHV��ZKHQ� LW� LV�XQGHUVWRRG�E\�WKH�
SHRSOH�DV�D�ZD\�WR�DFKLHYH�DQ�HFRQRPLF�VXVWDLQDEOH�GHYHORSPHQW���
�

 Cultural landscapes Cultural ecosystem services Landscape ecosystem service 
Definition 7KH�FRPELQHG�ZRUNV�RI�

QDWXUH�DQG�RI�PDQ�
7KH�HFRV\VWHPV�FRQWULEXWLRQ�WR�WKH�
QRQPDWHULDO�EHQHILWV�WKDW�SHRSOH�GHULYH�
IURP�KXPDQ̽HFRORJLFDO�UHODWLRQV��

7KH�FRQWULEXWLRQV�RI�ODQGVFDSHV�
DQG�ODQGVFDSH�HOHPHQWV�WR�
KXPDQ�ZHOO�EHLQJ��

Areas of 
application 

/DQGVFDSHV�ZLWK�
GLVWLQFWLYH�FKDUDFWHUV�

$OO�WKH�WHUULWRU\� $OO�WKH�WHUULWRU\�

Elements 
prevailing in 
the evaluation 

$QWKURSLF�HOHPHQWV� 1DWXUDO���HQYLURQPHQWDO�HOHPHQWV� %DODQFH�DPRQJ�1DWXUDO���
HQYLURQPHQWDO�HOHPHQWV�DQG�
DQWKURSLF�FXOWXUDO�IHDWXUHV��

Temporal 
dimension 

7LPH�HYROXWLRQ��WLPH�
GHSWK��

3UHVHQW�VLWXDWLRQ� 3UHVHQW�VLWXDWLRQ�

Types of assets 0DLQO\�WDQJLEOH�KHULWDJH� 0DLQO\�LQWDQJLEOH�KHULWDJH� ,QWDQJLEOH�KHULWDJH�

Evaluation 
methods 

0DLQO\�TXDOLWDWLYH��H[SHUWV�
RSLQLRQ��

4XDQWLWDWLYH�DQG�TXDOLWDWLYH��PDLQO\�
EDVHG�RQ�TXHVWLRQQDLUHV��

4XDOLWDWLYH�DQG�TXDQWLWDWLYH�
�GHSHQGLQJ�RQ�WKH�W\SH�RI�(6��

Governance 
approach 

0RVWO\�WRS�GRZQ� 7RS�GRZQ�DQG�ERWWRP�XS� 7RS�GRZQ�DQG�ERWWRP�XS�

�
)URP� WKLV� DQDO\VLV�� HPHUJH� WKH� GLIIHUHQW� VKRUWFRPLQJV� RI� WKH� LQYHVWLJDWHG� DSSURDFKHV�� IRU�
ZKDW�FRQFHUQV�WKH�&XOWXUDO�/DQGVFDSH�DSSURDFK�WKH�PDLQ�OLPLWDWLRQV�GHULYH�IURP�LWV�GLIILFXOW\�
WR� EH� DSSOLFDWH� WR� DOO� WKH� WHUULWRU\� DQG� D� FRQVHUYDWRU\� YLVLRQ� WKDW� SHUVLVWV� DOWKRXJK� VHYHUDO�
SXEOLFDWLRQV� E\� 81(6&2� KDYH� XQGHUOLQHG� WKH� SHUPDQHQWO\� HYROYLQJ� QDWXUH� RI� ODQGVFDSHV�
�H�J�� 0LWFKHOO� 1�� ������� ,Q� WKH� VDPH�ZD\�� VHYHUDO� VKRUWFRPLQJV� RI� WKH� FXUUHQW� (FRV\VWHP�
6HUYLFHV�DSSURDFK�KDYH�EHHQ�ZLGHO\�GHWHFWHG��DPRQJ�WKHP�WKH�PRUH�FULWLFDO�LV�WKH�LQKHUHQWO\�
H[SORLWDWLYH�KXPDQ±QDWXUH�UHODWLRQVKLS�DQG�WKH�ULVN�RI�D�FRPPRGLILFDWLRQ�RI�WKH�HQYLURQPHQW��
,Q� DGGLWLRQ�� IURP� DQ� RSHUDWLRQDO� SHUVSHFWLYH�� WKH� &XOWXUDO� (FRV\VWHP� 6HUYLFHV� KDYH� D�
PHGLDWHG�UHODWLRQ� WR� WKH�WHUULWRU\�DQG�WKHUHIRUH� WKH\�VHHP�QRW�DEOH� WR�HYDOXDWH� WKH�YDOXH�RU�
WKH� VWDWH� RI� D� ODQGVFDSH�� /DQGVFDSH� (FRV\VWHP� 6HUYLFHV� KDYH� WKH� JUHDWHU� SRWHQWLDO� WR�
LQQRYDWH�WKH�ODQGVFDSH�PDQDJHPHQW�DQG�SODQQLQJ��QHYHUWKHOHVV��DW�WKLV�VWDJH�LW�UHVXOWV�VWLOO�D�
ZHDN�FRQFHSW��EXLOW�E\�WKH�FRPELQDWLRQ�RI�WZR�DOUHDG\�K\EULG�FRQFHSWV��WKDW�KDV�QRW�UHDFK�D�
FRPSUHKHQVLYH�DQG�VKDUHG�GHILQLWLRQ��
/DVWO\�� WKH� WKUHH� DSSURDFKHV�� HYHQ�ZKHQ�KDYH�EHHQ� WUDQVIHUUHG� LQWR� RSHUDWLYH� WRROV��� WKH\�
KDYH�EHHQ�UDUHO\� LQFRUSRUDWHG� LQWR�SODQQLQJ�SROLFLHV�DQG�LQVWUXPHQWV��VR�WKDW� LW� LV�HYLGHQW�D�
JDS�EHWZHHQ�WKH�WKHRUHWLFDO�IUDPHZRUN�DQG�WKH�SODQQLQJ�SUDFWLFHV��
 
�
3. The potential of integrating approaches and methods 
�
7KH�OLPLWDWLRQV�DQG�VKRUWFRPLQJV�LGHQWLILHG�LQ�WKH�SUHYLRXV�SDUDJUDSKV�EULQJ�RXW�WKH�SRWHQWLDO�
RI� LQFRUSRUDWLQJ� WKH�FRQFHSW�RI�(FRV\VWHP�6HUYLFHV�DQG� WKH�PRUH� WUDGLWLRQDO�FXOWXUH�FHQWULF�
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PHWKRGV� RI� ODQGVFDSH� DVVHVVPHQW�� $V� GH� *URRW� DUJXHV�� WKLV� LQWHJUDWLRQ� FRXOG� ³HQKDQFH�
ODQGVFDSH� SHUIRUPDQFH� DQG� PDNH� SODQQLQJ� EHFRPH� VHQVLWLYH� WR� WKH� QRQ�OLQHDU� UHODWLRQV�
EHWZHHQ�ODQGVFDSH�FKDQJH�DQG�LWV�SHUIRUPDQFH´��GH�*URRW�HW�DO���������0RUHRYHU�WKH�QHHG�
WR�XQGHUVWDQG� IURP�RQH�VLGH� WKH�FKDUDFWHULVWLF�RI� WKH� ODQGVFDSH�DW� WKH�YHU\� ORFDO� OHYHO�DQG�
IURP� WKH� RWKHU� VLGH� WKH� SHUFHSWLRQV� RI� WKH� SRSXODWLRQ� PDNHV� HYLGHQW� WKH� FRQYHQLHQFH� WR�
HPEUDFH� D� WUDQV�GLVFLSOLQDU\� DSSURDFK�� 7KH� HFRV\VWHP� VHUYLFHV�� EHLQJ� YHU\� FRQFUHWHO\�
H[SHULHQFHG� E\� SHRSOH�� FRXOG� SOD\� D� UROH� LQ� EXLOGLQJ� D� FROOHFWLYH� YLHZ� RQ� WKH� IXWXUH� RI� D�
ODQGVFDSH�DQG�EH�D�PRWLYH�IRU�FROOHFWLYH�DFWLRQV��%DVWLDQ�HW�DO�������. �
7R�GR�VR�D�PHWKRGRORJ\�IRU�DQ� LQWHJUDWHG� ODQGVFDSH�DVVHVVPHQW�KDV�EHHQ�GUDZQ�XS��7KLV�
KDV�EHHQ�HODERUDWHG�VWDUWLQJ�IURP�WKH�FRQFHSWXDO�IUDPHZRUN�GHVFULEHG�DERYH�DQG�EDVHG�RQ�
WKH� UHVXOWV� RI� SUHYLRXV� H[SHULHQFHV��� SXUVXLQJ� WKH� FULWHULD� RI� IHDVLELOLW\� DQG� HIIHFWLYHQHVV��
:LWK�WKH�REMHFWLYH�WR�DFKLHYH�D�VWURQJ�LQWHJUDWLRQ�RI�WKH�PHWKRGRORJ\�LQWR�D�VSHFLILF�SODQQLQJ��
LW� LV� EHLQJ� FXUUHQWO\� LPSOHPHQWHG� LQ� D� FDVH� VWXG\� LQ� WKH� (PLOLD� 5RPDJQD�5HJLRQ�� LQ� ,WDO\��
$OWKRXJK�WKLV�DGDSWDWLRQ�WR�D�VSHFLILF�FRQWH[W�FRXOG�UHGXFH�WKH�UHSOLFDELOLW\�RI�WKH�PHWKRGV��LW�
JUHDWO\�LQFUHDVHV�WKH�SRVVLELOLW\�RI�LWV�HIIHFWLYH�XVH���
7KH� ODQGVFDSH� DVVHVVPHQW� PHWKRGRORJ\� KHUH� SURSRVHG� DLPV� DW� LQWHJUDWLQJ� ODQGVFDSH�
SODQQLQJ�ZLWKLQ� WKH� WZR�PDLQ� OHYHOV� RI� JRYHUQDQFH�� WKH� UHJLRQDO� OHYHO�� ZKLFK� LGHQWLILHV� WKH�
FKDUDFWHUV� RI� WKH� ODQGVFDSH� DQG� GHILQHV� WKH� JHQHUDO� VWUDWHJLHV�� DQG� WKH� ORFDO� OHYHO� WKDW�
VKRXOG� LQFRUSRUDWH� LQ� WKHP� WKH� VSHFLILF� QHHGV� RI� WKH� UHODWHG� DUHD�� 7KURXJK� WKH� WUDQV�
GLVFLSOLQDU\� LQWHJUDWLRQ� RI� /DQGVFDSH�(FRV\VWHP�6HUYLFHV� LQ� SODQQLQJ�� WKH� ORFDO� GLPHQVLRQ�
FDQ�DFTXLUH�JUHDWHU� LPSRUWDQFH�DV� WKH�RQH�SULPDULO\� UHVSRQVLEOH� IRU� ODQG�PDQDJHPHQW�DQG�
FDSDEOH�RI�JDWKHU�WKH�DVSLUDWLRQV�DQG�WKH�ZLOO�RI�WKH�SHRSOH��
7KH�PHWKRGRORJ\� FRQVLVWV� RI� WZR� SKDVHV�� D� TXDQWLWDWLYH� DQDO\VLV� WKURXJK� LQGLFDWRUV� DQG� D�
FRQVXOWDWLYH�SDUWLFLSDWRU\�RQH��7KLV�VXEGLYLVLRQ�IROORZV�7XGRU
V�DVVHUWLRQ�WKDW� WKH� ODQGVFDSH�
DQDO\VLV�VKDOO�GLVWLQJXLVK�WKH�FKDUDFWHULVWLFV��DVVHVVPHQW��IURP�LWV�YDOXH��HYDOXDWLRQ���7XGRU�
������� 7KH� ILUVW� VWHS� DLPV� DW� LGHQWLI\LQJ� WKH� FKDUDFWHUV� RI� ODQGVFDSH�� ZKLOH� WKH� VHFRQG�
HQGHDYRXUV�WR�TXDQWLI\�WKH�YDOXHV�GHULYLQJ�IURP�WKH�IXQFWLRQV�WKDW�WKH�ODQGVFDSH�SHUIRUPV�LQ�
UHODWLRQ� WR� WKH� XVHUV¶� QHHGV� DQG� DVSLUDWLRQV�� 7KH� LQGLFDWRUV� XVHG� RQ� WKH� ILUVW� SKDVH� KDYH�
EHHQ� GHILQHG� RQ� WKH� EDVLV� RI� WKH� OLWHUDWXUH� �H�J�� 2(&'� ������ /LPEXUJ� ������ )HOG� ������
)LVKHU�������1RJXp�������&DVVDWHOOD�DQG�3HDQR�������&DVVDWHOOD�DQG�6HDUGR�������$OEHUW�
������DQG�YDOLGDWHG�E\�D�SRRO�RI� LQWHUQDWLRQDO�DQG� ORFDO�H[SHUWV��7KLV� LQGLFDWRUV�FRYHU�QLQH�
VSHFLILF�DUHDV��ILYH�UHIHUULQJ�WR�WKH�LQWULQVLF�FKDUDFWHUV�RI�WKH�ODQGVFDSH��JHRJUDSKLFDO�VHWWLQJ��
QDWXUDO� DQG� HQYLURQPHQWDO� UHVRXUFHV�� KLVWRULFDO� DQG� FXOWXUDO� IHDWXUHV�� SHUFHSWLYH� DQG�
DHVWKHWLF� FKDUDFWHUV� IXQFWLRQV� DQG� WHUULWRULDO� VWUXFWXUHV�� DQG� IRXU� WR� WKH� /DQGVFDSH�
(FRV\VWHP�6HUYLFHV�LW�SURYLGHV��FXOWXUDO��SURYLGLQJ��UHJXODWLQJ�DQG�VXSSRUWLQJ����
$OUHDG\� LQ� WKLV� ILUVW� SKDVH� WKH� PHWKRGRORJ\� HQYLVDJHV� D� PXOWL�OHYHO� DQG� WUDQV�GLVFLSOLQDU\�
H[FKDQJH�� ,Q� UHODWLRQ� WR� WKH� VSHFLILF� FRQWH[W� RI� WKH� (PLOLD� 5RPDJQD� 5HJLRQ�� LW� KDV� EHHQ�
YHULILHG�WKDW�PRVW�RI�WKH�GDWD�UHTXLUHG�FDQ�EH�FROOHFWHG�DQG�SURFHVVHG�DW�UHJLRQDO� OHYHO�� IRU�
IHZ�RI�WKHP�ILHOG�VXUYH\V�RU�ORFDO�FRQVXOWDWLRQV�FRXOG�EH�IRUHVHHQ��7KH�DLP�RI�WKLV�SKDVH�LV�WR�
GHWHUPLQH�WKH�FKDUDFWHULVWLFV�RI�WKH�ODQGVFDSH��LQ�DQ�HDVLO\�UHSUHVHQWDWLYH�ZD\�DQG�E\�PHDQV�
RI�FRPSDUDEOH�GDWD�RQ�D�ODUJH�VFDOH��2Q�WKH�EDVLV�RI�WKHVH�YDOXHV��WKH�5HJLRQDO�$XWKRULW\�ZLOO�
EH� DEOH� WR� GHWHUPLQH� ODQGVFDSH� DWWULEXWHV� LQ� UHODWLRQ� WR� ZKLFK� VSHFLILF� UHJHQHUDWLRQ��
YDORULVDWLRQ�DQG�FRQVHUYDWLRQ�VWUDWHJLHV�FRXOG�EH�GHILQHG��
7KH�VHFRQG�SKDVH�RI�SDUWLFLSDWLRQ�HQYLVDJHV�D�ILUVW�FRQVXOWDWLYH�PRPHQW�LQ�ZKLFK�FLWL]HQV�DUH�
FDOOHG�WR�YDOLGDWH�WKH�UHVXOWV�HPHUJHG�IURP�WKH�LQGLFDWRUV�DVVHVVPHQW�E\�SURFHHGLQJ�WR�UHILQH�
WKH�LQSXW�GDWD�UHJDUGLQJ�VSHFLILF�LVVXHV��7KHQ��D�VHFRQG�SKDVH�RI�SDUWLFLSDWLRQ�RSHQV�IRU�WKH�
GHILQLWLRQ� RI� DFWLRQV� WR� SUHVHUYH� DQG� HQKDQFH� WKH� HFRV\VWHP� VHUYLFHV� RI� WKH� VSHFLILF�
ODQGVFDSH��
�
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Figure 6: The methodology 
�
7KLV�PHWKRGRORJ\�� EDVHG� RQ� GLIIHUHQW� FRQFHSWXDO� IUDPHZRUNV� DQG� WKURXJK� WKH� XVH� RI� YHU\�
GLYHUVH�PHWKRGV� KDV� WKH� REMHFWLYH� WR� JLYH� WR� ODQGVFDSH� SODQQLQJ� D�PRUH� RSHUDWLRQDO� DQG�
HIIHFWLYH�VWDQFH��,Q�WKLV�GLUHFWLRQ��LQ�SDUWLFXODU��

-� ,W�SURYLGHV�D�VHW�RI�TXDQWLILDEOH�DQG�FRPSDUDEOH�GDWD�DV�D�EDVH� IRU� WKH�GHILQLWLRQ�RI�
JURXQGHG�VWUDWHJLHV��

-� 7KH�LQWHJUDWLRQ�RI� long-term�FRQVHUYDWLYH�DSSURDFKHV�DQG�WKH� ready-to-use�VHUYLFHV�
DSSURDFKHV�UHODWHV� WKH�DFWLRQ�RI� WKH�SUHVHQW�WLPH�ZLWK� WKH�GLPHQVLRQ�RI� WKH�History�
DQG�WKH�future��

-� ,W�FRPSULVHV�GDWD�UHIHUULQJ�WR�GLIIHUHQW�DSSURDFKHV�SXWWLQJ�LQ�HYLGHQFH�WKH�LQWHUUHODWLRQ�
DPRQJ�WKHP��

-� ,W� ZRUNV� LQ� SDUDOOHO� DW� GLIIHUHQW� JRYHUQDQFH� OHYHO�� WUDQVIHUULQJ� WR� WKH� SROLFLHV� WKH�
multiscale charachter RI�ODQGVFDSH�DQG�HFRV\VWHPV���

-� 7KH� DVVHVVPHQW� LV� QRW� PHDQW� WR� GHILQH� VHFWRUV�� RU� ODQGVFDSH� XQLWV�� EXW� YDULDEOH�
JHRPHWULHV�� HQKDQFLQJ� WKH� KHWHURJHQHLW\� RI� ODQGVFDSHV� UDWKHU� WKDQ� WKHLU� UHSHWLWLYH�
SDWWHUQV��

-� 7KH�SDUWLFLSDWLRQ�RI� WKH�SHRSOH� LQ�WKH�DVVHVVPHQW�SKDVH�ZLOO�HQVXUH�WKH�LQFOXVLRQ�RI�
WKHLU�SHUFHSWLRQV��QHHGV�DQG�DVSLUDWLRQV�DQG�ZLOO�FRQWULEXWH� WR� UHILQH�DQG�DGMXVW� WKH�
UHVXOWV�RI�WKH�DVVHVVPHQW�WKURXJK�LQGLFDWRUV��

7KH�RYHUDOO�JRDO�RI� WKH�RXWOLQHG�SURFHVV� LV� WR�HQKDQFH� WKH�UROH�RI� ODQGVFDSH�DV�SURYLGHU�RI�
VHUYLFHV�DQG�KXPDQ�YDOXHV��DV�VHQVLEOH�UHSUHVHQWDWLRQ�RI�WKH�LQWHUUHODWLRQ�EHWZHHQ�WKH�PDQ�
DQG�WKH�HFRV\VWHP��DV�GULYHU�RI�VXVWDLQDEOH�UHJLRQDO�UHJHQHUDWLRQ��
�
4. Conclusions 
 
/DQGVFDSH�FDQ�SOD\�D�IXQGDPHQWDO�UROH�DV�D�GULYHU�RI�VXVWDLQDEOH�GHYHORSPHQW��QRW�RQO\� IRU�
UXUDO� DUHDV� ZLWK� SDUWLFXODU� DHVWKHWLF�� HQYLURQPHQWDO� RU� FXOWXUDO� YDOXHV�� EXW� DOVR� IRU� WKRVH�
WUDQVIRUPHG� RU� everyday landscapes� WKDW� RIWHQ� ODFN� RI� VHUYLFHV�� UHFRJQLWLRQ� DQG� LGHQWLW\�
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YDOXHV�� +RZHYHU�� GHVSLWH� WKH� LQWHUGLVFLSOLQDU\� RULJLQ� RI� WKH� FRQFHSW�� IRU� D� ORQJ� WLPH� WKH�
ODQGVFDSH�KDV�EHHQ�VKHDWKHG� LQ�GLVFLSOLQDU\�VXEGLYLVLRQV��SUHYHQWLQJ�DQ�RYHUDOO�YLVLRQ�DQG�
OHDGLQJ�WR�D�VHFWRULDOL]DWLRQ�WKDW�RIWHQ�ILQGV�OLWWOH�HYLGHQFH�LQ�UHDOLW\��
7KH� LQWHJUDWLRQ�RQ� WKH�RQH�KDQG�RI� EURDGHU�DQG�PRUH�SURJUHVVLYH�DSSURDFKHV� WR�KHULWDJH�
�VXFK�DV�WKRVH�RI�&XOWXUDO�/DQGVFDSHV��DQG��RQ�WKH�RWKHU�KDQG��RI�WKH�(FRV\VWHP�6HUYLFHV��
DSSURDFK�FDQ�UHGHILQH�D�FRQFHSWXDO�IUDPHZRUN�LQ�ZKLFK�DUH�H[SOLFLWO\�PDQLIHVWHG�WKH�PXWXDO�
EHQHILWV� WKDW� PDQ� DQG� WKH� HQYLURQPHQW� FDQ� GHULYH� IURP� WKH� FRUUHFW� PDQDJHPHQW� RI� WKH�
ODQGVFDSH��
7KH� HYDOXDWLRQ� PHWKRGRORJ\� SURSRVHG� DQG� EULHIO\� RXWOLQHG� KHUH� UHSUHVHQWV� DQ� DWWHPSW� WR�
FRPELQH�DQ�REMHFWLYH��UHSOLFDEOH�DQG�FRPSDUDEOH�DQDO\VLV�ZLWK�D�SDUWLFLSDWRU\�DSSURDFK��7KLV�
DLPV� WR� DYRLG� VXEMHFWLYH� DQDO\VLV� DQG� WRS�GRZQ� DSSURDFKHV�� ZKLFK� FDQ� OHDG� WR�
VWHUHRW\SL]DWLRQV�DQG�EDQDOL]DWLRQ�RI�ODQGVFDSHV��
,Q� WKLV�VHQVH�� WKH�SURPRWLRQ�RI� WKH� ODQGVFDSH�DV�D�VHUYLFH�VHHPV� WR�EH� IXOO� RI�SRWHQWLDO� IRU�
GLIIHUHQW�UHDVRQV��)LUVWO\��WKH�ODQGVFDSH�LV�EURXJKW�EDFN�IURP�WKH�DXUDO��DHVWKHWLF�DQG�FXOWXUDO�
GLPHQVLRQ� WR� WKH� SUHVHQW� DQG� WKH� HYHU\GD\�� 6HFRQGO\�� WKH� FRQFHSW� RI� VHUYLFH� DOORZV� WR�
H[SUHVV�LWV�SRWHQWLDO�LQ�LPSURYLQJ�WKH�TXDOLW\�RI�OLYH��LQ�WHUPV�H�J��RI�QHHGV�VDWLVIDFWLRQ��ULVNV�
SUHYHQWLRQ�DQG�SROOXWLRQ�PLWLJDWLRQ��VRFLDO�DQG�HFRQRPLF�GHYHORSPHQW��
+RZHYHU�� VRPH� FULWLFDO� LVVXHV� VKRXOG� EH� QRWHG�� VXFK� DV� WKH� GLIILFXOW\� LQ� WUDQVODWLQJ� WKHVH�
YDOXHV� LQWR� SROLFLHV� DQG� SURMHFWV�� ZKLFK� RIWHQ� FODVK� ZLWK� VWUXFWXUDO� EDUULHUV� VXFK� DV� WKH�
IUDJPHQWDWLRQ�RI�SULYDWH�SURSHUW\��WKH�DEVHQFH�RI�DGHTXDWH�EXVLQHVV�DQG�JRYHUQDQFH�WRROV��
WKH� ODFN� RI� HIIHFWLYHQHVV� RI� SXEOLF� DFWLRQ�� )XUWKHUPRUH�� WKH� HFRQRPLF�EDVHG� HYDOXDWLRQ�
DSSURDFK�RI� WKH�(FRV\VWHP�6HUYLFHV� UDLVHV� WKH� ULVN�RI�D�FRPPRGLILFDWLRQ�RI� WKH� ODQGVFDSH�
DQG� WKH� UDGLFDOL]DWLRQ� RI� WKH� WRXULVP� H[SORLWDWLRQ� SURFHVVHV� DOUHDG\� XQGHU� ZD\� LQ� PDQ\�
DUHDV��)LQDOO\��WKH�QRQ�LPSOHPHQWDWLRQ�RI�SDUWLFLSDWRU\�DFWLRQV�RU�WKHLU�UHGXFWLRQ�WR�FRQVHQVXV�
EXLOGLQJ� WRROV� FDQ� OHDG� WR� WKH� GLVVROXWLRQ� RI� WKH� DGGHG� YDOXH� RI� WKH� VHUYLFHV� DSSURDFK��
UHJUHVVLQJ� WKH� ODQGVFDSH� WR�D�PDUJLQDO�RU� IUR]HQ�VSDFH� LQ� WKH�SODQQLQJ� IUDPHZRUN��2Q� WKH�
FRQWUDU\�� IRVWHULQJ� WKH� LGHD�RI� WKH� ODQGVFDSH�DV�D�VHUYLFH� IRU� WKH�FRPPXQLW\�� LQ� LWV�EURDGHU�
PHDQLQJ�� FDQ� PRELOL]H� WKH� SDUWLFLSDWLRQ� RI� FLWL]HQV�� HYHQ� WKH� DFWLYLVP�� 7KLV� RIIHUV� WKH�
SRVVLELOLW\�RI�SURPRWLQJ�PRUH�LQFOXVLYH�SROLFLHV��HPSRZHULQJ�WKH�VWDNHKROGHUV�DQG�LQFUHDVLQJ�
WKH�FROOHFWLYH�DZDUHQHVV�RI�WKH�UROH�RI�KXPDQ���HQYLURQPHQW� LQWHUDFWLRQV�LQ�GHWHUPLQLQJ�RXU�
FRPPRQ�GHVWLQ\��UHLQIRUFLQJ�D�VHQVH�RI�SHUVRQDO�UHVSRQVLELOLW\�DOVR�LQ�WHUPV�RI�VXVWDLQDELOLW\�
DQG�UHVLOLHQFH��
�
�
��:+&��5HYLVLRQ�RI�WKH�2SHUDWLRQDO�*XLGHOLQHV�IRU�WKH�,PSOHPHQWDWLRQ�RI�WKH�:RUOG�+HULWDJH�
&RQYHQWLRQ��5HSRUW�RI�WKH�([SHUW�*URXS�RQ�&XOWXUDO�/DQGVFDSHV��/D�3HWLWH�3LHUUH��)UDQFH����±���
2FWREHU�������
��$Q�LQWHUHVWLQJ�FDVH�LV�WKH�FDQGLGDWXUH�DV�81(6&2�&XOWXUDO�/DQGVFDSH�RI�WKH�3ULRUDW�LQ�&DWDOXxD��
6SDLQ��)RU�PRUH�LQIRUPDWLRQ��VHH��KWWS���SULRULWDW�RUJ���YLVLWHG��������������
���)RU�H[DPSOH�WKH�&RPPRQ�,QWHUQDWLRQDO�&ODVVLILFDWLRQ�RI�(FRV\VWHP�6HUYLFHV��&,&(6���
KWWSV���FLFHV�HX����YLVLWHG�������������
��,Q�SDUWLFXODU�KDYH�EHHQ�DQDO]HG�WKH�H[SHULHQFHV�GHYHORSSHG�LQ�3LHPRQWH�5HJLRQ��LQ�,WDO\��&DVVDWHOOD�
DQG�3HDQR��������LQ�&DWDOXxD��1RJXp�������DQG�LQ�6ZLW]HUODQG��.LHQDVW��������

References:  
$QWURS�� 0DUF� ������� ³)URP� KROLVWLF� ODQGVFDSH� V\QWKHVLV� WR� WUDQVGLVFLSOLQDU\� ODQGVFDSH�
PDQDJHPHQW´�� )URP� ODQGVFDSH� UHVHDUFK� WR� ODQGVFDSH� SODQQLQJ�� DVSHFWV� RI� LQWHJUDWLRQ��
HGXFDWLRQ�DQG�DSSOLFDWLRQ��6SULQJHU��
$QWURS�� 0DUF� ������� ³$� EULHI� KLVWRU\� RI� ODQGVFDSH� UHVHDUFK´�� LQ� +RZDUG� 3HWHU� HW� DO�� 7KH�
5RXWOHGJH�&RPSDQLRQ�WR�/DQGVFDSH�6WXGLHV��5RXWOHGJH��
$OEHUW��&KULVWLDQ��HW�DO���������³$SSO\LQJ�HFRV\VWHP�VHUYLFHV�LQGLFDWRUV�LQ�ODQGVFDSH�SODQQLQJ�
DQG�PDQDJHPHQW��7KH�(6�LQ�3ODQQLQJ�IUDPHZRUN´��(FRORJLFDO�,QGLFDWRUV��1R������(OVHYLHU��
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%DVWLDQ��2ODI�� HW� DO�� ������� ³/DQGVFDSH� VHUYLFHV�� WKH� FRQFHSW� DQG� LWV� SUDFWLFDO� UHOHYDQFH´��
/DQGVFDSH�(FRORJ\��1R������1HZ�<RUN��6SULQJHU��
%DVWLDQ��2ODI��HW�DO���������³/DQGVFDSH�FODVVLILFDWLRQ��EHWZHHQ�IDFW�DQG�ILFWLRQ´��,Q��/HFKQLR�-��
%XUNKDUG��%HQMDPLQ��HW�DO���������³/DQGVFDSHVµ�FDSDFLWLHV�WR�SURYLGH�HFRV\VWHP�VHUYLFHV²D�
FRQFHSW�IRU�ODQG�FRYHU�EDVHG�DVVHVVPHQWV´��/DQGVFDSH�2QOLQH��1R������
&%'� �� &RQYHQWLRQ� RQ� %LRORJLFDO� %LRGLYHUVLW\� ������� *OREDO� %LRGLYHUVLW\� 2XWORRN� ��� &%'�
6HFUHWDULDW��0RQWUHDO��
&DVVDWHOOD�� &ODXGLD�� 3HDQR� $WWLOLD�� HGV�� ������� /DQGVFDSH� ,QGLFDWRUV�� $VVHVVLQJ� DQG�
0RQLWRULQJ�/DQGVFDSH�4XDOLW\��6SULQJHU���
&KDQ��.DL�HW�DO���������³:KHUH�DUH�&XOWXUDO�DQG�6RFLDO�LQ�(FRV\VWHP�6HUYLFHV"�$�)UDPHZRUN�
IRU�&RQVWUXFWLYH�(QJDJHPHQW´��%LRVFLHQFH��1R������$PHULFDQ�,QVWLWXWH�RI�%LRORJLFDO�6FLHQFHV��
&ODYDO��3DXO��������³7KH�/DQJXDJHV�RI�5XUDO�/DQGVFDSHV´��,Q��3DODQJ�+���6RRYlOL�+���$QWURS�
0���6HWWHQ�*���HGV��(XURSHDQ�5XUDO�/DQGVFDSHV��3HUVLVWHQFH�DQG�&KDQJH� LQ�D�*OREDOLVLQJ�
(QYLURQPHQW��6SULQJHU��
&RQUDG�(OLVDEHWK�HW�DO���������³,V�UHVHDUFK�NHHSLQJ�XS�ZLWK�FKDQJHV�LQ�ODQGVFDSH�SROLF\"�$�
UHYLHZ�RI�WKH�OLWHUDWXUH´��-RXUQDO�RI�(QYLURQPHQWDO�0DQDJHPHQW��9R������
&RVJURYH��'HQLV��������6RFLDO�)RUPDWLRQ�DQG�6\PEROLF�/DQGVFDSH��%HFNHQKDP��
&RVJURYH�� 'HQLV� ������� /DQGVFDSH� DQG� WKH� (XURSHDQ� VHQVH� RI� VLJKW� ±� H\HLQJ� QDWXUH�� ,Q�
+DQGERRN�RI�&XOWXUDO�*HRJUDSK\��
&RXQFLO�RI�(XURSH��&R(����������(XURSHDQ�/DQGVFDSH�&RQYHQWLRQ��)ORUHQFH��&R(��
'DLO\�� *UHWFKHQ� &�� HGV��� ������� ³,QWURGXFWLRQ�� :KDW� DUH� HFRV\VWHP� VHUYLFHV´�� 1DWXUH¶V�
VHUYLFH��VRFLHWDO�GHSHQGHQFH�RQ�QDWXUDO�HFRV\VWHPV��:DVKLQJWRQ�'&��,VODQG�3UHVV��
'DLO\� *UHWFKHQ� &�� HW� DO�� ������� ³(FRV\VWHP� VHUYLFHV� LQ� GHFLVLRQ� PDNLQJ�� WLPH� WR� GHOLYHU´��
(FRORJ\�DQG�(QYLURQQPHQW��1R�����
'H�*URRW�56��HW�DO���������³&KDOOHQJHV�LQ�LQWHJUDWLQJ�WKH�FRQFHSW�RI�HFRV\VWHP�VHUYLFHV�DQG�
YDOXHV� LQ� ODQGVFDSH�SODQQLQJ��PDQDJHPHQW� DQG�GHFLVLRQ�PDNLQJ´�� �(FRORJLFDO�&RPSOH[LW\��
1R�����
)HOG�� &KULVWLDQ� HW� DO�� ������� $VVHVVLQJ� DQG�PRQLWRULQJ� HFRV\VWHPV� ±� LQGLFDWRUV�� FRQFHSWV�
DQG�WKHLU�OLQNDJH�WR�ELRGLYHUVLW\�DQG�HFRV\VWHP�VHUYLFHV��5HSRUW��7KH�58%,&2'(�3URMHFW��
)LVK��5RE��HW�DO���������³&RQFHSWXDOLVLQJ�FXOWXUDO�HFRV\VWHP�VHUYLFHV��$�QRYHO�IUDPHZRUN�IRU�
UHVHDUFK�DQG�FULWLFDO�HQJDJHPHQW´��(FRV\VWHP�6HUYLFHV��(OVHYLHU��
)LVKHU�� %UHQGDQ�� HW� DO�� ������� ³'HILQLQJ� DQG� FODVVLI\LQJ� HFRV\VWHP� VHUYLFHV� IRU� GHFLVLRQ�
PDNLQJ´��(FRORJLFDO�(FRQRP\��1R������(OVHYLHU��
+HLQ�� /DUV� HW� DO�� ������� ³6SDWLDO� VFDOHV�� VWDNHKROGHUV� DQG� WKH� YDOXDWLRQ� RI� HFRV\VWHP�
VHUYLFHV´��(FRORJLFDO�(FRQRP\��1R������(OVHYLHU��
+RZDUG�3HWHU�HW�DO���������7KH�5RXWOHGJH�&RPSDQLRQ�WR�/DQGVFDSH�6WXGLHV��5RXWOHGJH��
,QJROG��7RP��������7KH�WHPSRUDOLW\�RI�WKH�ODQGVFDSH��5RXWHOHGJH��
.LGG��6XH��������³/DQGVFDSH�SODQQLQJ��UHIOHFWLRQV�RQ�WKH�SDVW��GLUHFWLRQV�IRU�WKH�IXWXUH´��LQ�LQ�
+RZDUG�3HWHU�HW�DO��7KH�5RXWOHGJH�&RPSDQLRQ�WR�/DQGVFDSH�6WXGLHV��5RXWOHGJH��
.LHQDVW�� )HOL[� HW� DO�� ������� ³7KH�6ZLVV�/DQGVFDSH�0RQLWRULQJ�3URJUDP� �� D� FRPSUHKHQVLYH�
LQGLFDWRU�VHW�WR�PHDVXUH�ODQGVFDSH�FKDQJH´�(FRORJLFDO�0RGHOOLQJ��1R�������
.RVFKNH�� /DUV� HW� DO�� ������� ³$� PXOWL�FULWHULD� DSSURDFK� IRU� DQ� LQWHJUDWHG� ODQG�FRYHU�EDVHG�
DVVHVVPHQW� RI� HFRV\VWHP� VHUYLFHV� SURYLVLRQ� WR� VXSSRUW� ODQGVFDSH� SODQQLQJ´�� (FRORJLFDO�
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,QGLFDWRUV��1R������(OVHYLHU��
/LPEXUJ�.(�HW�DO���������³&RPSOH[�V\VWHPV�DQG�YDOXDWLRQ´��(FRORJLFDO�(FRQRPLFV��9R������
/LX�� -XLFKLHK� DQG� 2SGDP�� 3DXO� ������� ³9DOXLQJ� HFRV\VWHP� VHUYLFHV� LQ� FRPPXQLW\�EDVHG�
ODQGVFDSH�SODQQLQJ��LQWURGXFLQJ�D�ZHOOEHLQJ�EDVHG�DSSURDFK´��/DQGVFDSH�(FRORJ\��
0($²0LOOHQQLXP� (FRV\VWHP� $VVHVVPHQW� ������� (FRV\VWHPV� DQG� KXPDQ� ZHOO�EHLQJ��
6\QWKHVLV��:DVKLQJWRQ�'&��,VODQG�3UHVV��
0LWFKHOO�� 'RQ� ������� ³7KH� OXUH� RI� WKH� ORFDO�� ODQGVFDSH� VWXGLHV� DW� WKH� HQG� RI� D� WURXEOHG�
FHQWXU\´��3URJUHVV�LQ�+XPDQ�*HRJUDSK\��1R������
0LWFKHOO�� 'RQ� ������� ³&XOWXUDO� ODQGVFDSHV�� WKH� GLDOHFWLFDO� ODQGVFDSH� �� UHFHQW� ODQGVFDSH�
UHVHDUFK�LQ�KXPDQ�JHRJUDSK\´��3URJUHVV�LQ�+XPDQ�*HRJUDSK\��1R������
0LWFKHOO�� 'RQ� ������� ³&XOWXUDO� ODQGVFDSHV�� MXVW� ODQGVFDSHV� RU� ODQGVFDSHV� RI� MXVWLFH"´��
3URJUHVV�LQ�+XPDQ�*HRJUDSK\��1R�������
0LWFKHOO�� 1RUD� HW� DO��� HGV�� ������� :RUOG� +HULWDJH� &XOWXUDO� /DQGVFDSHV�� $� +DQGERRN� IRU�
&RQVHUYDWLRQ�DQG�0DQDJHPHQW��:RUOG�+HULWDJH�&HQWUH��81(6&2��
1RJXp�� /DXUD� 3XLJEHUW� DQG� *HPPD�� %UHWFKD� ������� ,QGLFDGRUV� GH� SDLVDWJH�� 5HSWHV� L�
SHUVSHFWLYHV�� 2EVHUYDWRUL� GHO� 3DLVDWJH� GH� &DWDOXQ\D�� %DUFHORQD�� 2EUD� 6RFLDO� GH� &DL[D�
&DWDOXQ\D��
2(&'��������(QYLURQPHQWDO� ,QGLFDWRUV�IRU�$JULFXOWXUH��YRO�����0HWKRGV�DQG�5HVXOWV��2(&'�
3XEOLFDWLRQV�6HUYLFH��3DULV��
2OZLJ��.HQQHWK�5���������³5HFRYHULQJ�WKH�6XEVWDQWLYH�1DWXUH�RI�/DQGVFDSH´��$QQDOV�RI�WKH�
$VVRFLDWLRQ�RI�$PHULFDQ�*HRJUDSKHUV��9R�����1R�����
2SGDP��3DXO� ������� ³%ULGJLQJ� WKH�JDS�EHWZHHQ�HFRORJ\�DQG�VSDWLDO�SODQQLQJ� LQ� ODQGVFDSH�
HFRORJ\´��/DQGVFDSH�(FRORJ\��9R������1R�����6SULQJHU��
3DODQJ�� +DQQHV� DQG� )U\�� *DU\�� HGV�� ������� /DQGVFDSH� ,QWHUIDFHV�� .OXZHU� $FDGHPLF�
3XEOLVKHUV��
3DODQJ�+DQQHV�HW�DO���������7KH�IRUJRWWHQ�UXUDO�ODQGVFDSHV�RI�&HQWUDO�DQG�(DVWHUQ�(XURSH��
/DQGVFDSH�(FRORJ\��1R������
3OLHQLQJHU�� 7RELDV� HW� DO�� ������� ³$VVHVVLQJ�� PDSSLQJ�� DQG� TXDQWLI\LQJ� FXOWXUDO� HFRV\VWHP�
VHUYLFHV�DW�FRPPXQLW\�OHYHO´��/DQG�8VH�3ROLF\��1R������
5|VVOHU��0HWFKLOG� �������:RUOG�+HULWDJH�FXOWXUDO� ODQGVFDSHV��/DQGVFDSH�5HVHDUFK��9R�����
1R�����
6FD]]RVL��/LRQHOOD��������/HJJHUH�LO�SDHVDJJLR���5HDGLQJ�WKH�ODQGVFDSH��5RPD��*DQJHPL��
7D\ORU�� .HQ� DQG� /HQQRQ�� -DQH� ������� &XOWXUDO� ODQGVFDSHV�� D� EULGJH� EHWZHHQ� FXOWXUH� DQG�
QDWXUH"��,QWHUQDWLRQDO�-RXUQDO�RI�+HULWDJH�6WXGLHV��9R�����
7((%� ������� 7KH� (FRQRPLFV� RI� (FRV\VWHPV� DQG� %LRGLYHUVLW\�� (FRORJLFDO� DQG� (FRQRPLF�
)RXQGDWLRQV��/RQGRQ��(DUWKVFDQ��
7HPSHVWD�� 7L]LDQR� DQG� 7KLHQH�� 0DUD� ������� 3HUFH]LRQH� H� YDORUH� GHO� SDHVDJJLR�� 0LODQR��
)UDQFR�$QJHOL��
7HUPRUVKXL]HQ�� -RODQGH� :��� DQG� 2SGDP�� 3DXO� ������� ³/DQGVFDSH� VHUYLFHV� DV� D� EULGJH�
EHWZHHQ�ODQGVFDSH�HFRORJ\�DQG�VXVWDLQDEOH�GHYHORSPHQW´��/DQGVFDSH�(FRORJ\��1R������
7UHVV��%lUEHO��HW�DO���������³3RWHQWLDO�DQG�OLPLWDWLRQV�RI�LQWHUGLVFLSOLQDU\�DQG�WUDQVGLVFLSOLQDU\�
ODQGVFDSH� VWXGLHV´�� ,Q�� 7UHVV�� %��� 7UHVV�� %��� HW� DO�� �HGV��� ,QWHUGLVFLSOLQDULW\� DQG�
WUDQVGLVFLSOLQDULW\� LQ� ODQGVFDSH� VWXGLHV�� SRWHQWLDO� DQG� OLPLWDWLRQV�� 'HOWD� 3URJUDP��
:DJHQLQJHQ��'HOWD�6HULHV�QR������
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�
7UHVV��%lUEHO��HW�DO���������³,QWHJUDWLYH�VWXGLHV�RQ�UXUDO�ODQGVFDSHV��SROLF\�H[SHFWDWLRQV�DQG�
UHVHDUFK�SUDFWLFH´��/DQGVFDSH�DQG�8UEDQ�3ODQQLQJ��9R������
7XGRU��&KULVWLQH��������$Q�$SSURDFK�WR�/DQGVFDSH�&KDUDFWHU�$VVHVVPHQW��1DWXUDO�(QJODQG�
SXEOLFDWLRQV���
7XUQHU��0RQLFD�*���HW�DO���������/DQGVFDSH�(FRORJ\�LQ�7KHRU\�DQG�3UDFWLFH��6SULQJHU��
7XUUL�� (XJHQLR� ������� ,O� SDHVDJJLR� FRPH� WHDWUR�� 'DO� WHUULWRULR� YLVVXWR� DO� WHUULWRULR�
UDSSUHVHQWDWR��0DUVLOLR�(GLWRUH���
81(6&2� ������� 7KH� +DQJ]KRX� 'HFODUDWLRQ� 3ODFLQJ� &XOWXUH� DW� WKH� +HDUW� RI� 6XVWDQDEOH�
'HYHORSPHQW�3ROLFLHV��+DQJ]KRX��
81(6&2��:+&��������5HYLVLRQ�RI�WKH�2SHUDWLRQDO�*XLGHOLQHV�IRU�WKH�,PSOHPHQWDWLRQ�RI�WKH�
:RUOG�+HULWDJH�&RQYHQWLRQ��5HSRUW�RI� WKH�([SHUW�*URXS�RQ�&XOWXUDO�/DQGVFDSHV��/D�3HWLWH�
3LHUUH��)UDQFH����±���2FWREHU�������
:\OLH��-RKQ�:���������/DQGVFDSH��/RQGRQ��5RXWOHGJH��
:\OLH�� -RKQ� :�� ������� ³/DQGVFDSH�� DEVHQFH� DQG� WKH� JHRJUDSKLHV� RI� ORYH´�� 7UDQVDFWLRQ��
9R�����1R����5R\DO�*HRJUDSKLFDO�6RFLHW\��
:X��-LDQJXR��������³/DQGVFDSH�RI�FXOWXUH�DQG�FXOWXUH�RI�ODQGVFDSH��GRHV�ODQGVFDSH�HFRORJ\�
QHHG�FXOWXUH"´��/DQGVFDSH�(FRORJ\��1R������
:X��-LDQJXR��������³/DQGVFDSH�VXVWDLQDELOLW\�VFLHQFH��(FRV\VWHP�VHUYLFHV�DQG�KXPDQ�ZHOO�
EHLQJ�LQ�FKDQJLQJ�ODQGVFDSHV´��/DQGVFDSH�(FRORJ\��
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Development of Land-Use Suitability Assessment Criteria for 

South Africa  
�

0WKRELVL�0$6,1*$��3HWHU�1-(1*$��'U�%ULDQ�08%,:$��0DF�0$6+,5,��0DDUWLQ�
)5,('5,&+��.(1$�&RQVXOW��3W\��/WG��6RXWK�$IULFD��

�
�
1. Background to the Project 
/DQG�DV�D�UHVRXUFH�LV�OLPLWHG�LQ�QDWXUH�DQG�LWV�XVH�LV�QRW�RQO\�GHWHUPLQHG�E\�WKH�XVHU�EXW�
DOVR�E\�WKH�FDSDELOLW\�RI�WKDW�ODQG�WR�VXVWDLQ�SURGXFWLYH�DFWLYLWLHV��/DQG�FDSDELOLW\�LQ�WXUQ�LV�
JRYHUQHG� E\� WKH� GLIIHUHQW� ODQG� DWWULEXWHV� VXFK� DV� WKH� W\SH� RI� VRLO�� XQGHUO\LQJ� JHRORJ\��
WRSRJUDSK\�DQG�K\GURORJ\��7KHVH�DWWULEXWHV�GHILQH�WKH�H[WHQW�WR�ZKLFK�ODQG�FDQ�EH�SXW�WR�
FRPSHWLQJ�SXUSRVHV�LQ�RUGHU�WR�RSWLPL]H�LWV�UHWXUQ��&XUUHQWO\�D�FULWHULD�RU�D�VFLHQWLILF�EDVLV�
IRU�WKH�VHOHFWLRQ�RI�WKH�PRVW�DSSURSULDWH�DQG�VXVWDLQDEOH�XVH�RI�ODQG�IRU�D�SDUWLFXODU�DUHD�
GRHV� QRW� H[LVW� LQ� 6RXWK� $IULFD�� )RU� H[DPSOH�� DJULFXOWXUH�� FRPPHUFLDO� GHYHORSPHQW��
FUHDWLRQ� RI� FRQVHUYDWLRQ� DUHDV� DQG� XUEDQ� GHYHORSPHQW� DUH� FUXFLDO� IRU� WKH� JURZWK� RI�
6RXWK� $IULFD¶V� HFRQRP\�� EXW� ZKHQ� FRQIURQWHG� ZLWK� FRPSHWLQJ� SRWHQWLDO� XVHV�� LW� LV�
FXUUHQWO\� QRW� FOHDU� KRZ� WKH� FKRLFHV� DUH� WR� EH� PDGH� LQ� DQ� REMHFWLYH�� WUDQVSDUHQW� DQG�
FRQVLVWHQW� PDQQHU�� ,W� LV� HYLGHQW� WKDW� FXUUHQWO\�� FHUWDLQ� ODQG� DFWLYLWLHV� DUH� SUDFWLFHG� RQ�
XQVXLWDEOH�ODQGV�DQG�WKLV�SUREOHP�LV�OLNHO\�WR�SHUVLVW�LQ�IXWXUH�LI�QRW�DGGUHVVHG��/LWWOH�KDV�
EHHQ�GRQH�WR�PRGHO�DQG�SURMHFW�ODQG�SHUIRUPDQFH�IRU�YDULRXV�FRPSHWLQJ�XVHV�JRLQJ�LQWR�
WKH�IXWXUH���
�
,W� LV�DJDLQVW�WKLV�EDFNGURS�WKDW�WKH�'HSDUWPHQW�RI�5XUDO�'HYHORSPHQW�DQG�/DQG�5HIRUP�
�'5'/5�� FRPPLVVLRQHG�D�SURMHFW� WR� GHYHORS�/DQG�8VH�6XLWDELOLW\�$VVHVVPHQW�&ULWHULD�
�/86$&��IRU�6RXWK�$IULFD��/86$&�LV�DQ�LPSRUWDQW�WRRO�LQ�EULQJLQJ�WR�HIIHFW�WKH�SURYLVLRQV�
RI� WKH� UHFHQWO\� HQDFWHG� 6SDWLDO� 3ODQQLQJ� DQG� /DQG� 8VH� 0DQDJHPHQW� $FW� �63/80$��
������� 63/80$� VHHNV� WR� SURPRWH� FRQVLVWHQF\� DQG� XQLIRUPLW\� LQ� SURFHGXUHV� DQG�
GHFLVLRQ�PDNLQJ� SURFHVVHV� UHODWHG� WR� VSDWLDO� SODQQLQJ� DQG� ODQG� XVH� PDQDJHPHQW��
$PRQJ� WKH� NH\� FKDQJHV� EURXJKW� E\� 63/80$� LV� WKH� FRQILUPDWLRQ� RI� PXQLFLSDOLWLHV� DV�
DXWKRULWLHV�RI� ILUVW� LQVWDQFH� LQ�PDWWHUV�RI� ODQG�GHYHORSPHQW�DQG� ODQG�XVH�PDQDJHPHQW��
7KH�EURDG�SULQFLSOH� LV� WKDW� WKH�YDVW�PDMRULW\�RI� ODQG�XVH�DQG�VSDWLDO�SODQQLQJ�GHFLVLRQV�
DUH� WR� EH� WDNHQ� DW� PXQLFLSDO� OHYHO�� 6HFWLRQ� ��� RI� 63/80$� UHTXLUHV� D�PXQLFLSDOLW\� WR�
SUHSDUH� D� 6SDWLDO� 'HYHORSPHQW� )UDPHZRUN� �6')�� RQH� RI� ZKRVH� IXQFWLRQV� LV� WR� JXLGH�
GHYHORSPHQW� DQG� WKH� LGHQWLILFDWLRQ� RI� ODQG� WKDW� LV� VXLWDEOH� IRU� YDULRXV� W\SHV� RI�
GHYHORSPHQWV��
�
,Q� RUGHU� WR� DFKLHYH� WKH� DERYH�� LW� LV� QHFHVVDU\� WKDW� ODQG� VXLWDELOLW\� DVVHVVPHQWV� DUH�
FDUULHG� RXW� RQ� ODQG� EHIRUH� DQ\� GHYHORSPHQWV� DUH� LPSOHPHQWHG�� 7KH� WRRO� ZRXOG� DOVR�
DVVLVW�PXQLFLSDOLWLHV� LQ�SUHSDULQJ� ODQG�XVH�VFKHPHV�DQG�6')V�DV� WKH\�ZRXOG�KDYH� WKH�
NQRZOHGJH� RI� ZKDW� LV� PRUH� VXLWDEOH� DQG� YLDEOH� EHIRUH� XQGHUWDNLQJ� WKH� SURFHVV�� 7KH�
FRQWHQW� RI� 0XQLFLSDO� 6')� LV� FRPSUHKHQVLYHO\� GHVFULEHG� LQ� 3DUW� (� 6HFWLRQ� ��� RI�
63/80$��(OHPHQWV�RI� WKH�6')� UHTXLUH� WKDW� DVVHVVPHQW� SUDFWLFHV� WRZDUGV� IXWXUH� ODQG�
XVH� GHPDUFDWLRQ� RU� LGHQWLILFDWLRQ� EH� LQWURGXFHG�� 7KH� UHTXLUHPHQWV� WKDW� DUH� UHOHYDQW� WR�
/DQG�8VH�$VVHVVPHQW�FULWHULD�DQG�WKDW�PXVW�EH�LQ�WKH�6')�LQFOXGH��
�
�
�

x� $�ZULWWHQ�DQG�VSDWLDO�UHSUHVHQWDWLRQ�RI�D�ILYH�\HDU�VSDWLDO�GHYHORSPHQW�SODQ�IRU�WKH�
VSDWLDO�IRUP�RI�WKH�PXQLFLSDOLW\���
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x� $�ORQJHU�WHUP�VSDWLDO�GHYHORSPHQW�YLVLRQ�VWDWHPHQW�IRU�WKH�PXQLFLSDO�DUHD�ZKLFK�
LQGLFDWHV�D�GHVLUHG�VSDWLDO�JURZWK�DQG�GHYHORSPHQW�SDWWHUQ�IRU�WKH�QH[W����WR����
\HDUV���

x� (VWLPDWHV� RI� WKH� GHPDQG� IRU� KRXVLQJ� XQLWV� DFURVV� GLIIHUHQW� VRFLRHFRQRPLF�
FDWHJRULHV�DQG�WKH�SODQQHG�ORFDWLRQ�DQG�GHQVLW\�RI�IXWXUH�KRXVLQJ�GHYHORSPHQWV���

x� ,GHQWLI\��TXDQWLI\�DQG�SURYLGH� ORFDWLRQ� UHTXLUHPHQWV�RI�HQJLQHHULQJ� LQIUDVWUXFWXUH�
DQG�VHUYLFHV�SURYLVLRQ�IRU�H[LVWLQJ�DQG�IXWXUH�GHYHORSPHQW�QHHGV�IRU�WKH�QH[W�ILYH�
\HDUV���

x� ,GHQWLILFDWLRQ�DQG�GHVLJQDWLRQ�RI�DUHDV�ZKHUH�D�QDWLRQDO�RU�SURYLQFLDO�LQFOXVLRQDU\�
KRXVLQJ�SROLF\�PD\�EH�DSSOLFDEOH���

x� $� VWUDWHJLF� DVVHVVPHQW� RI� WKH�HQYLURQPHQWDO�SUHVVXUHV�DQG�RSSRUWXQLWLHV�ZLWKLQ�
WKH�PXQLFLSDO� DUHD�� LQFOXGLQJ� WKH� VSDWLDO� ORFDWLRQ� RI� HQYLURQPHQWDO� VHQVLWLYLWLHV��
KLJK�SRWHQWLDO�DJULFXOWXUDO�ODQG�DQG�FRDVWDO�DFFHVV�VWULSV��ZKHUH�DSSOLFDEOH��DQG��

x� 'HWHUPLQDWLRQ� RI� WKH� SXUSRVH�� GHVLUHG� LPSDFW� DQG� VWUXFWXUH� RI� WKH� ODQG� XVH�
PDQDJHPHQW�VFKHPH�WR�DSSO\�LQ�WKDW�PXQLFLSDO�DUHD���
�

(TXLSSLQJ�PXQLFLSDOLWLHV�ZLWK�WKH�WRROV�QHFHVVDU\�WR�XQGHUWDNH�WKHVH�DVVHVVPHQWV�ZRXOG�
JR� D� ORQJ� ZD\� LQ� VXSSRUWLQJ� HIILFLHQF\� DQG� HIIHFWLYHQHVV� RI� WKH� SUHSDUDWLRQ� DQG�
LPSOHPHQWDWLRQ�RI� ODQG�XVH�VFKHPHV�DQG�6')V��:KHQ�DSSOLHG�� WKH� FULWHULD�ZRXOG�KHOS�
UDQN� YDULRXV� SRWHQWLDO� ODQG� XVHV� ZKHUH� WKH� ODQG� LV� FDSDEOH� RI� EHLQJ� XVHG� IRU�PXOWLSOH�
SXUSRVHV�� (PEHGGHG� ZLWKLQ� WKH� FULWHULD� ZLOO� EH� FOHDU� SURFHGXUHV� DQG� SURFHVVHV� WR� EH�
IROORZHG�WR�HQDEOH�WKH�JHQHUDWLRQ�RI�RSWLPDO�ODQG�XVH�PRGHOV�RU�D�PL[�RI�ODQG�XVHV�WKDW�
\LHOG�WKH�³KLJKHVW´�RYHUDOO�FXPXODWLYH�VXLWDELOLW\���
,W�LV�KRZHYHU�DSSURSULDWH�WR�PHQWLRQ�KHUH�WKDW�UHJDUGOHVV�RI�WKH�TXDOLW\�DQG�SHUIRUPDQFH�
RI�WKH�SURSRVHG�WRRO��WKH�ILQDO�GHFLVLRQV�RQ�KRZ�ODQG�XVHV�DUH�DOORFDWHG�ZLOO�EH�EDVHG�RQ�
FRQVXOWDWLRQV��DQG�WKH�LQWHJULW\�RI�WKH�GHFLVLRQV�E\�WKRVH�YHVWHG�ZLWK�WKH�UHVSRQVLELOLW\�RI�
PDNLQJ�VXFK�GHFLVLRQV��7KLV�LPSOLHV�WKDW�LVVXHV�RI�JRYHUQDQFH��HIILFLHQW�DQG�VXVWDLQDEOH�
XVH�� DUH� DPRQJ� RWKHU� NH\� XQGHUSLQV� RI� /DQG� 8VH� 6XLWDELOLW\� $VVHVVPHQW� &ULWHULD�
�/86$&���
�
2. The Concept of a Land Use Suitability Assessment  
%URDGO\� GHILQHG�� ODQG�XVH� VXLWDELOLW\� DQDO\VLV� DLPV� DW� LGHQWLI\LQJ� WKH� PRVW� DSSURSULDWH�
VSDWLDO� SDWWHUQ� IRU� IXWXUH� ODQG�XVHV� DFFRUGLQJ� WR� VSHFLILF� UHTXLUHPHQWV�� SUHIHUHQFHV�� RU�
SUHGLFWRUV� RI� VRPH�DFWLYLWLHV�� ,W� UHODWHV� WR� ODQG� SHUIRUPDQFH�ZKHQ� XVHG� IRU� D� VSHFLILHG�
SXUSRVH�� EDVHG� RQ� DQ� HYDOXDWLRQ� RI� WKH� ODQG� IRUP�� VRLOV� W\SH�� YHJHWDWLRQ�� JHRORJ\��
WRSRJUDSK\� DQG� RWKHU� IHDWXUHV� LQ� RUGHU� WR� UHVROYH� FRPSHWLQJ� SRWHQWLDO� XVHV� ZLWKLQ� D�
IUDPHZRUN�RI�WKH�DSSOLFDEOH�SURSRVHG�GHYHORSPHQWV��
(YHU\�SRUWLRQ�RI�WKH�(DUWK¶V�ODQGVFDSH�LV�FKDUDFWHUL]HG�E\�D�GLIIHUHQW�VHW�RI�IHDWXUHV�WKDW�
UHQGHU�LW�PRUH�VXLWDEOH�IRU�FHUWDLQ�XVHV�WKDQ�RWKHUV��/DQG�8VH�6XLWDELOLW\�&ULWHULD�FRQVLVW�
RI�WKUHH�PDLQ�HOHPHQWV���
�

x� The Land ±�JURXQG�RU�VRLO�RI�D�VSHFLILHG�VLWXDWLRQ��QDWXUH��RU�TXDOLW\��
x� Suitability ±�DGDSWHG�WR�D�XVH�RU�SXUSRVH��DQG��
x� Analysis ±� WKH�SURFHVV�RI�VHSDUDWLQJ�RI�WKH�ZKROH�LQWR�LWV�FRPSRQHQW�SDUWV��DQG�

WKHUHIRUH�DOORZLQJ�VWUXFWXUHG�GHFLVLRQ�PDNLQJ���
�
%DVHG� RQ� WKH� DERYH� �� FRPSRQHQWV�� ODQG� VXLWDELOLW\� DQDO\VLV� LV� WKH� VHSDUDWLRQ� RI� WKH�
QDWXUH�RU�TXDOLW\�RI� ODQG� LQWR� LWV�FRPSRQHQW�SDUWV�EDVHG�RQ� WKH� ODQG¶V�DELOLW\� WR�VHUYH�D�
SDUWLFXODU� XVH� RU� SXUSRVH�� ³+LJK� ODQG� VXLWDELOLW\´�PHDQV� WKH� ODQG� KDV� UHODWLYHO\� KLJK�
QXPEHUV�RI�WKH�FRPSRQHQW�SDUWV�LQ�IDYRXU�RI�LWV�XVH�IRU�D�SDUWLFXODU�SXUSRVH��ZKLOH�³ORZ�
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ODQG� VXLWDELOLW\´�PHDQV� WKH� ODQG�KDV�UHODWLYHO\� ORZ�QXPEHUV�RI� WKH�FRPSRQHQW�SDUWV� LW�
QHHGV�WR�VHUYH�D�SDUWLFXODU�XVH�RU�SXUSRVH��
�
/DQG�VXLWDELOLW\�DVVHVVPHQW�KDV�WZR�VLGHV�WR�LW��,W�LQYROYHV�FODVVLILFDWLRQ�RI�FKDUDFWHULVWLFV�
DFFRUGLQJ�WR�WKHLU�VXLWDELOLW\�IRU�D�SDUWLFXODU�DFWLYLW\��WKDW� LV�WR�VD\�� LGHQWLILFDWLRQ�RI�ZKLFK�
ODQG�XVH� LV� WR�DSSO\� LQ�VRPH�JLYHQ�FLUFXPVWDQFHV��7KH�VHFRQG�HOHPHQW�RI� WKH�DQDO\VLV�
GHILQHV�ZKHUH�WKH�EHVW�VLWH�WR�DSSO\�D�SDUWLFXODU�W\SH�RI�ODQG�XVH�LV�ORFDWHG�JLYHQ�D�VHW�RI�
SRWHQWLDO�DOWHUQDWLYH�VLWHV��7KH�H[SOLFLW�VLWH�VHDUFK�DQDO\VLV�GHWHUPLQHV�QRW�RQO\�WKH�VLWH¶V�
VXLWDELOLW\� EXW� DOVR� LWV� VSDWLDO� FKDUDFWHULVWLFV� VXFK� DV� LWV� VKDSH�� FRQWLJXLW\�� DQG�RU�
FRPSDFWQHVV�E\�DJJUHJDWLQJ�WKH�EDVLF�XQLWV�RI�REVHUYDWLRQV�DFFRUGLQJ�WR�VRPH�FULWHULD��
�
7KH�YDOXH�RI� ODQG�TXDOLW\� LV� WKH� IXQFWLRQ�RI� WKH�DVVHVVPHQW�DQG�JURXSLQJ�RI� ODQG� W\SHV�
LQWR�RUGHUV�DQG� FODVVHV� LQ� WKH� IUDPHZRUN�RI� WKHLU� VXLWDELOLW\�±� JHQHUDOO\� FDWHJRUL]HG� DV�
VXLWDEOH� �6�� DQG� QRW� VXLWDEOH� �1��� 7KHVH� VXLWDELOLW\� FODVVHV� FDQ� WKHQ� EH� IXUWKHU� VXE�
GLYLGHG�� DV� UHTXLUHG�� ,Q� SUDFWLFH�� WKUHH� FODVVHV� �6��� 6�� DQG� 6��� DUH� RIWHQ� XVHG� WR�
GLVWLQJXLVK�ODQG�WKDW�LV�highly suitable, moderately suitable and marginally suitable 
IRU� D� SDUWLFXODU� XVH�� 7ZR� FODVVHV� RI� 
QRW� VXLWDEOH
� FDQ� XVHIXOO\� GLVWLQJXLVK� ODQG� WKDW� LV�
XQVXLWDEOH�IRU�D�SDUWLFXODU�XVH�DW�SUHVHQW�EXW�ZKLFK�PLJKW�EH�XVHDEOH�LQ�IXWXUH��1����IURP�
ODQG�WKDW�RIIHUV�QR�SURVSHFW�RI�EHLQJ�VR�XVHG��1����
�
7KH�SURFHGXUH� IRU�RSWLPL]LQJ� ODQG�XVH�DOORFDWLRQ�ZLOO�GHSHQG�RQ�ZKHWKHU� WKH� ODQG�XVHV�
DUH�FRPSDWLEOH�RU�FRQIOLFWLQJ��:KHQ�WKH�ODQG�XVHV�DUH�FRPSDWLEOH��WHFKQLFDOO\�WKHUH�LV�QR�
SUHVVXUH� WR� DOORFDWH� ODQG� IRU� DOWHUQDWLYH� XVHV�� KHQFH� WKH� DOORFDWLRQ� LV� EDVHG� RQ� D�
GHVFHQGLQJ� PHDVXUH� RI� RYHUDOO� RU� FXPXODWLYH� VXLWDELOLW\� IRU� WKH� FRPSDWLEOH� ODQG� XVHV��
+RZHYHU��WKH�RSWLPDO� ODQG�XVH�DOORFDWLRQ�SURFHGXUH�LV�D�ELW�PRUH�FRPSOLFDWHG�ZKHQ�WKH�
REMHFWLYHV�DUH�FRQIOLFWLQJ��,Q�WKLV�FDVH��DOORFDWLRQV�DUH�H[FOXVLRQDU\��WKDW�LV�ODQG�XQLWV�FDQ�
RQO\� EH� DOORFDWHG� WR� RQH� XVH� RQO\�� 0HQGR]D� ������� DGYLVHG� D� SULRULWL]HG� DOORFDWLRQ� WR�
VROYH� WKLV�SUREOHP�WKDW� LV� WKH� ODQG�XVHV�DUH�FRPSDUHG� LQ� WHUPV�RI�SULRULW\��$OORFDWLRQ� LV�
GRQH�WR�WKH�ODQG�XVH�UDWHG�DV�WKH�KLJKHVW�SULRULW\��7KHQ�DOORFDWLRQ�RI�UHPDLQLQJ�ODQG�XQLWV�
LV�GRQH�IRU�WKH�ORZHU�SULRULW\�ODQG�XVHV���
�
/DQG�8VH�6XLWDELOLW\�$VVHVVPHQW�FDQ�EH�D�SRZHUIXO�WRRO�LQ�VXSSRUW�RI�/DQG�8VH�3ODQQLQJ��
,W� LQYROYHV� DOO� NLQGV� RI� XUEDQ� DQG� UXUDO� ODQG� XVH� VXFK� DV� DJULFXOWXUH�� IRUHVWU\�� ZLOGOLIH�
FRQVHUYDWLRQ��WRXULVP��WUDQVSRUWDWLRQ��ZDWHU�UHVRXUFHV�DQG�LQGXVWULHV�DPRQJ�RWKHUV��,W�LV�
DQ� LPSRUWDQW� SDUW� RI� IRUZDUG� SODQQLQJ� DV� LW� SURYLGHV� D� SUHGLFWLYH� IUDPHZRUN� RQ� WKH�
VXLWDELOLW\�RI� WKH� ODQG� IRU�GLIIHUHQW�GHPDQGV�DQG� WKH�FRQVHTXHQFHV�RI�VXFK�GHPDQG�RQ�
WKH�HQYLURQPHQW��/DQG�VXLWDELOLW\� LQYHQWRU\�SURYLGHV�IHDVLELOLW\� LQIRUPDWLRQ�WR�GHYHORSHUV�
DQG�LQYHVWRUV�RQ�WKH�SRVVLEOH�ORFDWLRQ�RI�YDULRXV�LQYHVWPHQWV�DQG�WKH�OLPLWDWLRQV�WKHUHLQ���

3. Multi-Criteria Decision Analysis as an Underpinning Principle 
,Q� RXU� GDLO\� OLYHV�� ZH� XVXDOO\� XVH� PXOWLSOH�FULWHULD� DQDO\VLV� WR� LPSOLFLWO\� PDNH� UHJXODU�
GHFLVLRQV�VXFK�DV�ZKDW�WR�EX\��ZKHUH�WR�OLYH�DQG�ZKDW�WR�HDW��:H�DUH�RIWHQ�FRPIRUWDEOH�
ZLWK�WKH�FRQVHTXHQFHV�RI�VXFK�GHFLVLRQV�HYHQ�ZKHQ�WKH\�DUH�PDGH�EDVHG�RQ�RXU�PHQWDO�
IUDPH�RU�LQWXLWLRQ��
�
2Q�WKH�RWKHU�KDQG��ZKHQ�VWDNHV�DQG�WKH�FRVWV�RI�FRQVHTXHQFHV�DUH�KLJK��LW�LV�LPSRUWDQW�
WR�SURSHUO\�VWUXFWXUH�WKH�SUREOHP�LQWR�YDULRXV�RSWLRQV�DQG�H[SOLFLWO\�XVH�D�PXOWLSOH�FULWHULD�
DQDO\VLV� WR� GHWHUPLQH� WKH� DWWHQGDQW� WUDGH�RIIV� EHWZHHQ� WKH� FKRLFHV�� ,Q� PDNLQJ� WKH�
GHFLVLRQ�RI�ZKHWKHU�WR�EXLOG�D�QXFOHDU�SRZHU�SODQW�RU�QRW��DQG�ZKHUH�WR�EXLOG�LW��WKHUH�DUH�
QRW�RQO\�YHU\�FRPSOH[�LVVXHV�LQYROYLQJ�PXOWLSOH�FULWHULD�DQDO\VLV��EXW�DOVR�PXOWLSOH�SDUWLHV�
ZKR�DUH�GHHSO\�DIIHFWHG�IURP�WKH�FRQVHTXHQFHV��6WUXFWXULQJ�FRPSOH[�SUREOHPV�ZHOO��DQG�
FRQVLGHULQJ�PXOWLSOH�FULWHULD�H[SOLFLWO\��PD\�OHDG�WR�PRUH�LQIRUPHG�DQG�EHWWHU�GHFLVLRQV��
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/DQG�XVH�VXLWDELOLW\�DVVHVVPHQW� LV� LQKHUHQWO\�D�PXOWL�FULWHULD� LVVXH�� WKDW� LV� WR�VD\�� LW� LV�D�
GHFLVLRQ�PDNLQJ� SUREOHP� SURFHVV� WKDW� LQYROYHV� FRQVLGHUDWLRQ� RI� D� YDULHW\� RI� IDFWRUV� WR�
LGHQWLI\�WKH�XVH�WKDW�OHDGV�WR�WKH�EHVW�SRVVLEOH�UDQJH�RI�RXWFRPH�IRU�VRFLHW\��7KH�SULQFLSDO�
SUREOHP� RI� ODQG� VXLWDELOLW\� DQDO\VLV� LV� WR� PHDVXUH� ERWK� WKH� LQGLYLGXDO� DQG� FXPXODWLYH�
HIIHFWV�RI�WKH�GLIIHUHQW�IDFWRUV�RQ�ODQG��
�
0XOWL�&ULWHULD�'HFLVLRQ�$QDO\VLV��RU�0&'$��LV�D�YDOXDEOH�WRRO�WKDW�ZH�FDQ�DSSO\�WR�PDQ\�
FRPSOH[�GHFLVLRQV��,W�LV�PRVW�DSSOLFDEOH�WR�VROYLQJ�SUREOHPV�WKDW�DUH�FKDUDFWHUL]HG�DV�D�
FKRLFH�DPRQJ�DOWHUQDWLYHV��,W�KDV�DOO�WKH�FKDUDFWHULVWLFV�RI�D�XVHIXO�GHFLVLRQ�VXSSRUW�WRRO��
,W�KHOSV�LQ�IRFXVLQJ�RQ�ZKDW�LV�LPSRUWDQW��LV�ORJLFDO�DQG�FRQVLVWHQW��DQG�LV�HDV\�WR�XVH��$W�
LWV�FRUH��0&'$�LV�XVHIXO�IRU���
�

x� 'LYLGLQJ�WKH�GHFLVLRQ�LQWR�VPDOOHU��PRUH�XQGHUVWDQGDEOH�SDUWV��
x� $QDO\VLQJ�HDFK�SDUW��DQG��
x� ,QWHJUDWLQJ�WKH�SDUWV�WR�SURGXFH�D�PHDQLQJIXO�VROXWLRQ���

�

3.1 GIS and Multi-Decision Analysis Criteria 
8VH� RI� *,6� LV� WKH� FHQWUHSLHFH� RI� WKH� UHFRPPHQGHG� PHWKRGRORJLFDO� DSSURDFK�� 7KH�
VWUHQJWK� RI� D�*,6� HQYLURQPHQW� LV� WKDW� LW� DOORZV� IRU� WKH� GHYHORSPHQW� RI� LQWHJUDWHG�*,6�
EDVHG�PXOWL�FULWHULD� DSSURDFKHV�DQG�PRGHO�V��ZKLFK� FRPELQH� WKH� VSDWLDO� FDSDELOLWLHV�RI�
*,6�ZLWK�PXOWL�FULWHULD�DQDO\WLFDO�FDSDELOLWLHV��)XQGDPHQWDOO\��LQWHJUDWHG�*,6�EDVHG�PXOWL�
FULWHULD� DSSURDFKHV� WR� VLWH� �ODQG�XVH�� VXLWDELOLW\� WDNH� LQWR� FRQVLGHUDWLRQ� WKH� GLIIHUHQW�
IDFWRUV� �L�H�� ERWK� WKH� VRFLR�HFRQRPLF� DQG� ELRSK\VLFDO� ODQG� SDUDPHWHUV�� DIIHFWLQJ�
VXLWDELOLW\�RI�WKH�VLWH�ODQG��DV�ZHOO�DV�VSHFLILF�ODQG�XVHV��7KH�IDFWRUV�LQFOXGH��EXW�DUH�QRW�
OLPLWHG� WR�� QDWXUDO� V\VWHP� FRQVWUDLQWV�� FRPSDWLELOLW\� ZLWK� H[LVWLQJ� ODQG�XVHV� DQG�
GHYHORSPHQW� SDWWHUQV�� H[LVWLQJ� ODQG�XVH� SROLFLHV�� DQG� WKH� DYDLODELOLW\� RI� FRPPXQLW\�
IDFLOLWLHV��7KH�PDS�DQDO\VLV� WHFKQLTXHV� LQ�*,6�EDVHG�VLWH� �ODQG��VXLWDELOLW\�DVVHVVPHQWV�
LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR���
�

x� 5HWULHYDO�DQG�UHFODVVLILFDWLRQ��
x� 0HDVXULQJ�GLVWDQFH�DQG�FRQQHFWLYLW\� �
x� &KDUDFWHUL]LQJ�DQG�VXPPDUL]LQJ�QHLJKERXUKRRGV��DQG��

x� 2YHUOD\��FRPELQDWLRQ�RI�YDULRXV�GDWDVHWV��WHFKQLTXHV���
:LWKLQ� D�*,6� HQYLURQPHQW�� DQ�0&'$� IUDPHZRUN� LV� GHYHORSHG� IRU� ERWK� site (land-use) 
suitability analysis DQG�land allocation��$OWKRXJK��RQH�LV�GLVWLQFW�IURP�WKH�RWKHU��WKH�IRUPHU�
VHUYHV�DV�D�EDVLV�IRU�WKH�ODWHU��7KH�0&'$�IUDPHZRUN�FDSWXUHV�WKH�PXOWL�FULWHULD�QDWXUH�RI�
ODQG�VXLWDELOLW\� DVVHVVPHQW�HYDOXDWLRQ�DQDO\VLV�� DQG� VLPXOWDQHRXVO\� DOORFDWHV� ODQG� E\�
PD[LPL]LQJ�RYHUDOO�VXLWDELOLW\�RI�D�ODQG�DUHD���
�
*,6� LV� DQ� HQDEOHU� RI� VLWH� �ODQG�XVH�� VXLWDELOLW\� DQDO\VLV� DV�ZHOO� DV� WKH� LQWULFDWHO\� OLQNHG�
ODQG�XVH� DOORFDWLRQ�� 7KLV�� LW� GRHV�� E\� LQWHJUDWLQJ� WKH� YDULRXV� HOHPHQWV� QHHGHG� IRU� WKLV�
HQWLUH� DVVHVVPHQW� SURFHVV� �UHIHU� WR�)LJXUH� ����*,6� FUHDWHV� D� FRQYHQLHQW� DQG� SRZHUIXO�
SODWIRUP�ZKLFK� LQWHJUDWHV� FURVV�VHFWLRQDO� GDWDVHWV� �L�H�� YHFWRU� DQG�RU� UDVWHU�� DQG�0XOWL�
&ULWHULD�(YDOXDWLRQ��0&(��DQG�DOORFDWLRQ�PHWKRGV��DSSURDFKHV�DQG� LQGLFHV��DOO�ZLWKLQ�D�
0&'0�IUDPHZRUN��+DYLQJ�OLQNHG�DOO�WKHVH�IDFHWV��*,6�JRHV�RQ�WR�HQDEOH�VSDWLDO�DQDO\VLV��
WKURXJK� ERWK� TXDQWLWDWLYH� DQG� TXDOLWDWLYH� WHFKQLTXHV� �H�J�� UHFODVVLILFDWLRQ�� PHDVXULQJ�
GLVWDQFH�DQG�FRQQHFWLYLW\��EXIIHULQJ��RYHUOD\��HWF����7KH�RXWFRPHV�RI�WKLV�LQWHJUDWHG�*,6�
EDVHG� SURFHVV� LQFOXGH�� GHFLVLRQ� PDNLQJ� WRROV�SURGXFWV� VXFK� DV� ODQG�XVH�
PRGHOV�VFHQDULRV��DQG�RSWLPDO�ODQG�XVH�PL[HV��ZKLFK�RSWLPL]H�FXPXODWLYH�VXLWDELOLW\���
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�
Figure 1: Land Suitability Analysis, MCDM and GIS interface 

,W�VKRXOG�EH�QRWHG�WKDW�*,6�KDV�EHHQ�XVHG�H[WHQVLYHO\�WR�GHYHORS�GHFLVLRQ�PDNLQJ�WRROV�
�SDUWLFXODUO\� PDSV�� WR� HQDEOH� WKH� HYDOXDWLRQ� RI� VLWH� VXLWDELOLW\� DQG� WKH� DVVLJQPHQW� RI�
YDULRXV� PHDVXUHV� RU� DWWULEXWHV� RI� VXLWDELOLW\� WR� VSHFLILF� VLWHV� RU� JHRJUDSKLF� DUHDV��
3UHVHQWHG� LQ� WKH� IROORZLQJ�VHFWLRQV�DUH�D�VHOHFW� IHZ�H[HPSODU�FDVHV� IURP�6RXWK�$IULFD�
DQG�HOVHZKHUH��LQWHUQDWLRQDO���UHVSHFWLYHO\��

4. The Proposed Tool: A Two-Pronged Sustainability Approach 
7KH�SURSRVHG�DQG�XVH�VXLWDELOLW\�PRGHO�FRQVLVWV�RI�WZR�PDMRU�VXE�PRGHOV��7KH�ILUVW�LV�D�
Developability index DQG�WKH�VHFRQG�D�Desirability index �UHIHU�WR�)LJXUH���EHORZ���
�

�

Figure 2: The two components of the criteria 
�

4.1 The Developability Index 
'HYHORSDELOLW\� LQFOXGHV�FULWHULD�ZKLFK�DUH� LQ�PRVW�FDVHV�QRQ�QHJRWLDEOH��H�J��YHU\�VWHHS�
VORSHV��� 7KH� 'HYHORSDELOLW\� FULWHULD� DUH� PRVWO\� QDWXUDO� DQG� SROLF\� FRQVWUDLQWV� ZKLFK�
PDNHV�GHYHORSPHQW�LPSRVVLEOH�RU�YHU\�FRVWO\��$�QRQ�QHJRWLDEOH�FULWHULD�LWHP�PD\�FDXVH�
FHUWDLQ� DUHDV� WR� EH� ³QR�JR´� DUHDV� IRU� GHYHORSPHQW� DQG� DUH� UHPRYHG� YHU\� HDUO\� LQ� WKH�
SURFHVV��
�

4.2 The Desirability Index 
'HVLUDELOLW\� FULWHULD� DUH� PRVWO\� TXDOLWDWLYH� LQ� QDWXUH�� ,Q� PRVW� FDVHV� DOO� WKH� DUHDV� DUH�
GHYHORSDEOH�� EXW� WKH� GHJUHH� RI� GHVLUDELOLW\� GLIIHUV� �H�J�� LW� LV�PRUH� GHVLUDEOH� LQ� WHUPV� RI�
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WUDYHO� FRVW� WR� OLYH� FORVH� WR� HPSOR\PHQW� FHQWUHV� WKDQ� IDU� IURP� WKHP��� 0RVW� GHVLUDELOLW\�
FULWHULD�DUH�QHJRWLDEOH�DQG�GLIIHUHQW�YDOXHV��ZHLJKWV��FDQ�EH�JLYHQ�WR�HDFK��$� ORZ�YDOXH�
�ZHLJKW��JLYHQ�WR�DQ�DUHD�GRHV�QRW�PHDQ�LW�LV�D�³QR�JR´�DUHD��

4.3   The Main Information Pillars of the Model 
�
7KH� VHFRQG� OHYHO� RI� WKH� SURSRVHG� ODQG� VXLWDELOLW\� WRRO� LV� EDVHG� RQ� PDMRU� LQIRUPDWLRQ�
SLOODUV��7KH�GHYHORSDELOLW\� DQG�GHVLUDELOLW\� VXE�PRGHOV� JHW� LQIRUPHG�E\� YDULRXV� UHOHYDQW�
LQIRUPDWLRQ�WRSLFV��7KH�IROORZLQJ�SDUDJUDSKV�GHVFULEH�HDFK�RI�WKHVH�WRSLFV��
�

4.3.1 Developability 

�

Figure 3: Sub-components of developability index 

4.3.1.1 Surface Constraints 
6XUIDFH�FRQVWUDLQWV�LQFOXGHV�VORSH��JHR�WHFKQLFDO�FRQGLWLRQV�DQG�VRLOV��UHIHU�WR�)LJXUH�
��EHORZ��WKDW�DUH�LQ�VRPH�FDVHV�UHJDUGHG�DV�QR�JR�DUHDV�DQG�LQ�RWKHU�FDVHV�PD\�EH�
YHU\�FRVWO\�WR�GHYHORS�RQ���

�

x� Geotechnical constrains� LQFOXGHV�QR�JR�DUHDV�VXFK�DV�GRORPLWH�DV�ZHOO�DV�
RWKHU�JHRORJLFDO�FRQGLWLRQV�WKDW�HLWKHU�LV�XQVDIH�RU�FRVWO\�WR�GHYHORS�

x� Slope� KDV� D� FRVW� LPSDFW� RQ� GHYHORSPHQW� DQG� XQ�GHYHORSDELOLW\� DW� VWHHSHU�
VORSHV�

x� Soil�KDV�D�FRVW�LPSDFW�RQ�GHYHORSPHQW�DQG�PD\�DOVR�LPSDFW�RQ�GHYHORSPHQW�
WLPHIUDPHV�

�
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4.3.2 Desirability 

$V�QRWHG�SUHYLRXVO\��GHVLUDELOLW\�FULWHULD�DUH�PRVWO\�TXDOLWDWLYH� LQ�QDWXUH��7KH\� LQYROYH�YDOXH�
MXGJPHQWV�RI�ZKDW�LV�GHVLUDEOH�RU�LGHDO�DQG�HYHQ�ZKHQ�DQ�DUHD�VFRUHV�ORZ�RQ�GHVLUDELOLW\�IRU�
D�FHUWDLQ�GHYHORSPHQW�� LW�GRHV�QRW� WRWDOO\�GLVTXDOLI\� LW��7KH�GHVLUDELOLW\� LQGH[�FRQVLVWV�RI� WKH�
IROORZLQJ���VXE�PRGHOV�DV�VKRZQ�LQ�)LJXUH���EHORZ��

 
Figure 3: Sub-models of the Desirability Index 

 
 

4.3.2.1 Economic Viability  
)LJXUH���EHORZ�VKRZV�WKDW�HFRQRPLF�YLDELOLW\�LV�XQGHUSLQQHG�E\�WKH�DVVXPSWLRQ�WKDW�
DUHDV�ZLWK� GHPRQVWUDWHG�HFRQRPLF� SRWHQWLDO� SURYLGH� JUHDWHU� OLYHOLKRRG� DQG� LQFRPH�
SURWHFWLRQ�EHFDXVH�RI�D�JUHDWHU�GLYHUVLW\�RI�LQFRPH�VRXUFHV��

�

Figure 4: Economic viability considerations 

�
x� Sectoral diversity LV�D�FKDUDFWHULVWLF�RI�D�KHDOWK\�HFRQRP\���6LQJOH�VHFWRU�HFRQRPLHV�

VKRXOG�EH�KLJKOLJKWHG�EHIRUH�ODUJH�VFDOH�FRPPXQLW\�GHYHORSPHQWV�DUH�SODQQHG��
x� Population trends�UHIHU�WR�DUHDV�RI�JURZWK�DQG�GHFOLQH��
x� High unemployment clusters� VKRXOG� EH� DYRLGHG�� � 0RUH� LQFOXVLYH� GHYHORSPHQW�

ZLWKRXW�ODUJH�VFDOH�³SRYHUW\�WUDSV´�LV�SUHIHUUHG��DQG��
x� Access to employment/markets� VHFXUHV� JUHDWHU� GLYHUVLW\� RI� LQFRPH� VRXUFHV� DQG�

ZLOO�DOZD\V�EH�SUHIHUDEOH�IRU�GHYHORSPHQW�$FFHVVLELOLW\��

�

4.4 The Full Model at a Glance 
:KLOH�WKH�IRUHJRLQJ�VHFWLRQV�KDYH�XQSDFNHG�LQ�UHODWLYHO\�PRUH�GHWDLO�WKH�YDULRXV�FULWHULD�
UHODWLQJ�WR�WKH�/DQG�6XLWDELOLW\�0XOWL�&ULWHULD�0RGHO��)LJXUH���EHORZ�SURYLGHV�DQ�RYHUYLHZ�RI�
WKH�PRGHO�DV�D�ZKROH��
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�

�

Figure 5: Integrated LUSAC Model 

4.5 Interpreting the Results of the Model 
$V�H[SODLQHG�LQ�WKH�EHJLQQLQJ�RI�WKH�GRFXPHQW��WKH�PXOWL�FULWHULD�GHFLVLRQ�PDNLQJ�SURFHVV�LV�
FDUULHG�RXW�RQ� WKH�EDVLV�RI�FUHDWLQJ� LQGLFHV��ZLWK� WKH� ILQDO�VXLWDELOLW\� UHVXOW�H[SUHVVHG�DV�DQ�
LQGH[��7KH�LQGH[�FDQ�EH�IURP���WR����RU�IURP���WR������7KLV�QRUPDOO\�GHSHQGV�RQ�WKH�DPRXQW�
RI� GHWDLO� UHTXLUHG� WR� PDNH� D� ILQDO� GHFLVLRQ�� 7KH� IROORZLQJ� H[DPSOH� LV� EDVHG� RQ� VXLWDELOLW\�
DVVHVVPHQW� IRU� GHQVLILFDWLRQ� LQ�*DXWHQJ�� 7KH� LQGH[� LV� IURP� �� WR� ���ZLWK� D� VFRUH� RI� �� WKH�
ORZHVW�DQG�D�VFRUH�RI����WKH�KLJKHVW�OHYHO�RI�VXLWDELOLW\��

�
)LJXUH���EHORZ�LV�D�*DXWHQJ�H[DPSOH�GHSLFWLQJ�D�GHQVLILFDWLRQ�DVVHVVPHQW���

�

�
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Figure 6: Example of Densification Assessment in Gauteng 

�
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)LJXUH���EHORZ�UHSUHVHQWV�D�W\SLFDO�UHVXOW�IRU�D�SURSRVHG�GHYHORSPHQW�VWXG\�DUHD��

�

Figure 7: Typical assessment of proposed development 

�
�
,Q�WKH�DERYH�H[DPSOH��WKH�LQWHUSUHWDWLRQ�RI�WKH�VXLWDELOLW\�UHVXOW�LV�WKDW�WKH�VWXG\�DUHD��
RU� SURSRVHG� GHYHORSPHQW�� GRHV� QRW� FRPSO\� ZLWK� WKH� GHVLUHG� FRQGLWLRQV� IRU�
GHQVLILFDWLRQ���7KH�UHDVRQ�FDQ�WKHQ�EH�IRXQG�LQ�RQH�RI�WKH�LQSXW�FULWHULD�OD\HUV��H�J��D�
ODFN�RI�SXEOLF�WUDQVSRUW�LQIUDVWUXFWXUH���

4.6 Contextualising the Results 
,W� LV� DOZD\V� EH� LPSRUWDQW� WR� UHPHPEHU� WKDW� WKH� UHVXOW� RI� WKH� VXLWDELOLW\� PRGHO� LV� RQO\� D�
JXLGHOLQH�DQG�VKRXOG�EH�LQWHUSUHWHG�ZLWK�WKH�ORFDO�FRQWH[W�LQ�FRQVLGHUDWLRQ��$�VXLWDELOLW\�PRGHO�
IRU�XVH�DFURVV�WKH�ZKROH�RI�6RXWK�$IULFD��ZLOO�QRW�EH�DEOH�WR�WDNH�LQ�FRQVLGHUDWLRQ�DOO�WKH�ORFDO�
QXDQFHV� DQG� FKDUDFWHULVWLFV� WKDW� GLIIHU� IURP� SODFH� WR� SODFH��+RZHYHU�� WKH� VXLWDELOLW\�PRGHO�
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VKRXOG� YHU\� FOHDUO\� LQGLFDWH�DQ\�XQVXLWDEOH�DUHDV� WKDW� IDOO� LQ� WKH�QRQ�QHJRWLDEOH� FODVV� �H�J��
SURWHFWHG�QDWXUH�DUHDV���

4.7 Software and Skills Challenges 
7KH�QDWXUH�RI�PXOWL�FULWHULD�GHFLVLRQ�PRGHOOLQJ�UHTXLUHV�WZR�YHU\�LPSRUWDQW�VHWV�RI�FRQGLWLRQV��
7KH�ILUVW�LV�DYDLODELOLW\�DQG�FRVW�RI�DSSURSULDWH�*,6�VRIWZDUH�SDFNDJHV��DQG�WKH�VHFRQG��LV�WKH�
DSSURSULDWH�*,6�VNLOOV�DQG�NQRZOHGJH�WR�LQWHUSUHW�WKH�LQSXW�LQIRUPDWLRQ��

5. Way Forward and Conclusions 
7KH� SURSRVDOV� SUHVHQWHG� DUH� WDLORU�PDGH� IRU� D� VLPSO\� FRQVWUXFWHG� WRRO� WKDW� LV� HDV\� WR� XVH�
EHDULQJ� LQ� PLQG� WKDW� WKH� FDSDFLW\� IRU� FROOHFWLRQ� DQG� DQDO\VLV� RI� FRPSOH[� GDWD� VHWV� LV� D�
ERWWOHQHFN� IRU�PRVW�PXQLFLSDOLWLHV� LQ�6RXWK�$IULFD�� ,W� KDV�EHHQ�QRWHG� WKDW� /86$&� UHOLHV�RQ�
PXOWL�FULWHULD�GHFLVLRQ�PRGHOOLQJ�ZKLFK� UHTXLUHV� WZR�YHU\� LPSRUWDQW� VHWV�RI� FRQGLWLRQV�� �7KH�
ILUVW� LV� DYDLODELOLW\� DQG� FRVW� RI� DSSURSULDWH�*,6� VRIWZDUH� SDFNDJHV�� DQG� WKH� VHFRQG�� LV� WKH�
DSSURSULDWH�*,6�VNLOOV�DQG�NQRZOHGJH�WR�LQWHUSUHW�WKH�LQSXW�DQG�RXWSXW�LQIRUPDWLRQ��

�
7KH�LVVXH�RI�DYDLODELOLW\�RI�DSSURSULDWH�*,6�VNLOOV�DQG�NQRZOHGJH�DFURVV�WKH�FRXQWU\�KDV�EHHQ�
KLJKOLJKWHG�� 0XOWL�FULWHULD� DQDO\VLV� DV� WKH� EDVLV� IRU� /86$&� UHOLHV� RQ� D� YHU\� ULFK� GDWD�
HQYLURQPHQW��$OWKRXJK�WKLV� LV�YHU\�DGYDQWDJHRXV�� LW�DOVR� UHTXLUHV� WKDW� WKH�XVHUV�RI� WKH� WRRO�
VKRXOG�KDYH�D� YHU\�JRRG�NQRZOHGJH�RI� WKH� LQSXW� LQIRUPDWLRQ�DQG�KRZ� WR� LQWHUSUHW� LW�� /RFDO�
PXQLFLSDOLWLHV�ZLWK�ORZHU�VNLOOV�OHYHO�PD\�KDYH�GLIILFXOW\�LQ�LQWHUSUHWLQJ�WKH�LQSXW�LQIRUPDWLRQ�DV�
ZHOO�DV�WKH�RXWSXW�UHVXOWV��7KLV�PD\�LPSO\�WKDW�WKH�³GHSWK´�OHYHOV�RI�WKH�PRGHOV�PD\�QHHG�WR�
EH�YDULHG�WR�VXLW�WKH�NQRZOHGJH�DQG�FDSDELOLW\�OHYHOV�RI�WKH�XVHUV�LQ�GLIIHUHQW�RUJDQL]DWLRQV��

7R� DGGUHVV� WKH� TXHVWLRQ� RI� FDSDFLW\�� WZR� VFHQDULRV� RI� DSSOLFDWLRQ� KDYH� EHHQ� SURYLGHG���
0XQLFLSDOLWLHV�RU�RWKHU�HQWLWLHV�ZLWK�KLJK�OHYHOV�RI�*,6�VNLOOV�PD\�EH�DEOH�WR�XVH�WKH�IXOO�PRGHO�
ZLWK�DOO�LWV�PXOWLSOH�OD\HUV��,Q�WKH�FDVH�RI�OHVVHU�NQRZOHGJH�DQG�VNLOOV�OHYHOV��WKH�GHSWK�RI�WKH�
PRGHO�PD\�EH�RIIHUHG�RQ�D�OHVVHU�VFDOH�ZLWK�VRPH�RI�WKH�VXE�PRGHOV�EHLQJ�SUH�SURFHVVHG�E\�
VHFWRUDO�H[SHUWV�� ,Q� WKLV�FDVH�� WKH�RUJDQL]DWLRQ�ZLOO�RQO\�XVH� WKH�)LUVW�/HYHO�RI� WKH�PRGHO� WR�
FRQWH[WXDOL]H�DQG�PDNH�GHFLVLRQV���

�

�
�
�
�
�
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�
�
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1656



0D[LPRYD�2OJD� Values for Planning ��WK�,62&$53�&RQJUHVV�������

�

 
Values for Planning. 

�
�

2OJD�0$;,029$��8QLYHUVLW\�RI�5RPH�±�/D�6DSLHQ]D��,WDO\��5XVVLD�
�
7KH�SDSHU�SUHVHQWV�WKH�UHVXOWV�RI�WKH�3K'�UHVHDUFK�RI�DXWKRU�VXSSRUWHG�E\�WKH�(UDVPXV�
0XQGXV�$FWLRQ���3URJUDPPH�RI�WKH�(XURSHDQ�8QLRQ��7KH�3K'�UHVHDUFK�LV�GHGLFDWHG�WR��
³7KH�/DQGVFDSH��FRPSDULVRQ�EHWZHHQ�,WDO\�DQG�5XVVLD��7KH�JHQHUDO�YDOXHV�IRU�
OHJLVODWLYH�DQG�SODQQLQJ�LQVWUXPHQWDWLRQ´� 

�
1. Introduction. 
 
9DOXHV�IRU�SODQQLQJ��9DOXHV�IRU�IXWXUH��9DOXHV�IRU�OLIH��:KLFK�YDOXHV�KDYH�WR�EH�WKH�EDVLF�IRU�
OHJLVODWLYH� DQG� SODQQLQJ� LQVWUXPHQWDWLRQ"� 7KH� SDSHU� GHPRQVWUDWHV� WKH� GLIIHUHQFHV� RI�
XQGHUVWDQGLQJ� WKH� ODQGVFDSH� UHODWHG� WR� VRFLDO�� OLQJXLVWLF�� HFRQRPLF�� HQYLURQPHQWDO� DVSHFWV�
DQG�LWV�LQWHUUHODWLRQVKLS�GHSHQGLQJ�RQ�WKH�WHUULWRU\��7KH�FRQFHSW�RI�ODQGVFDSH�ZLOO�EH�H[SORUHG�
IURP�WKH�FRQFHSWXDO�DQG�FXOWXUDO�SRLQW�RI�YLHZ��LQ�WKH�GLIIHUHQW�WUDGLWLRQV�DQG�LQ�WKH�(XURSHDQ�
/DQGVFDSH�&RQYHQWLRQ� �)ORUHQFH���������DOVR� LQ�FDVH�RI�5XVVLD��7KH�DLP� LV� WR� LGHQWLI\� WKH�
DQDORJLFDO�UHODWHG� FRQFHSWV� DQG� WKHLU� LPSRUWDQFH�� IRU� WKH� SRVVLEOH� LQWHJUDWLRQ� RI� WKH�
(XURSHDQ� /DQGVFDSH� &RQYHQWLRQ� �(/&��� 7KH� UHVHDUFK� LQYHVWLJDWHV� WKH� WKHPH� RI� WKH�
ODQGVFDSH� SODQQLQJ� DIWHU� (XURSHDQ� /DQGVFDSH� &RQYHQWLRQ�� LQ� SDUWLFXODUO\� WR� WKH� ,WDOLDQ�
H[SHULHQFH�� LV� FRQFHUQHG�ZLWK� WKH� LQWHJUDWLRQ�RI� WKH�(XURSHDQ�/DQGVFDSH�&RQYHQWLRQ� LQWR�
WKH�,WDOLDQ� OHJDO�V\VWHP�DQG�ZLWK�GHYHORSPHQW�RI� WKH�UHJLRQDO�SODQQLQJ�V\VWHP��IRFXVLQJ�RQ�
LWV�RUJDQL]DWLRQDO��RSHUDWLRQDO�VWUXFWXUH�� LWV� OHJLVODWLYH�FRQWHQW��GLVFLSOLQDU\�DQG�PDQDJHPHQW�
LQQRYDWLRQV�� WKH� PHFKDQLVPV� DQG� SURFHGXUHV� IRU� WKH� HODERUDWLRQ� RI� WKH� JHQHUDO� SODQQLQJ�
LQVWUXPHQWV��ODQGVFDSH�SODQ�� LQ�RUGHU�WR� LGHQWLI\�FULWHULD��SULQFLSOHV�DQG�WRROV� WR�SURGXFH�WKH�
EDVLF�PRGHO��ZKLFK�FDQ�EH�DSSOLFDEOH�LQ�GLIIHUHQW�FRXQWULHV��IRU�H[DPSOH��LQ�5XVVLD��
7KH� UHVHDUFK� LQYHVWLJDWHV� WKH� WKHPH� RI� ODQGVFDSLQJ� SODQQLQJ� LQ� ,WDO\� WR� DQVZHU� WKH�PDLQ�
TXHVWLRQ�RI�WKH�WKHVLV��FDQ�EH�DQG�LI�KRZ�FDQ�WKH�(/&
V�DGGUHVVHV�EH�DSSOLHG�WR�WKH�5XVVLDQ�
FDVH�WKURXJK�H[SHULHQFH�RI�,WDOLDQ�ODQGVFDSH�SODQQLQJ��
 
 
2. 7KH�&RQFHSW�µ/DQGVFDSH¶�'RHV�([LVW" 
�
7KH� ODQJXDJH� LV� D� UHIOHFWLRQ� RI� RXU� OLIH� DQG� FXOWXUH�� VKRZV� WKH� LPSRUWDQFH� RI� WKH� ORFDO�
HQYLURQPHQW� DQG� HYHU\WKLQJ� DURXQG� XV�� 7KH� FRQFHSW� RI� SHUFHSWLRQ� LQFOXGHV� WKH� GLIIHUHQW�
ZD\V� RI� KXPDQ� SHUFHSWLRQ�� YLVXDO�� VHQVRU\�� WKURXJK� WDVWH�� KHDULQJ�� VPHOO�� WRXFK��
WHPSHUDWXUH�� KXPLGLW\�� HWF�� 7KDW� LV� REYLRXVO\� GHSHQGV� RQ� VXUURXQGLQJ� FRQGLWLRQV� DQG�
FKDUDFWHULVWLF� RI� WKH� HQYLURQPHQW� DQG� RI� WKH� ODQGVFDSH� DQG� RI� WKH� ZD\� RI� LQGLYLGXDO� DQG�
FROOHFWLYH�SHUFHSWLRQ��.H\�HOHPHQWV�RI� WKLV� LQIOXHQFH� WKH�FXOWXUDO�SROLF\�DQG�GHYHORSPHQW�RI�
WKH�WHUULWRULHV���
)RUPHU� 6WHHULQJ� &RPPLWWHH� IRU� &XOWXUDO� +HULWDJH� DQG� /DQGVFDSH� �&'3$7(3�� RI� WKH�
(XURSHDQ�&RXQFLO�KDV�HODERUDWHG�WKH�GRFXPHQW�³/DQGVFDSH�SROLFLHV�±�V\QWKHVLV�GRFXPHQW´ï�
EDVHG� RQ� WKH� LQIRUPDWLRQ�RI� WKH� ODQGVFDSH�SROLFLHV�SURYLGHG� E\� WKH�0HPEHU� 6WDWHV�RI� WKH�
(XURSHDQ�&RXQFLO�� 7KH�GRFXPHQW� LV� EDVHG� RQ� WKH� LQIRUPDWLRQ�RI� WKH� SUHYLRXV� GRFXPHQWV��
WKRVH�WKDW�ZHUH�HODERUDWHG�IURP������WR�������7�)/25��� �����������7�)/25��������5HYð��
&(3�&'3$7('� ������� �� %LOñ� DQG� 7�)/25� �� ������� ��� UHY�� (DFK� UHSUHVHQWDWLYH� RI� WKH�
&RXQFLO� RI� (XURSH� PHPEHU� VWDWHV� �WKRVH� ZKR� SURYLGHG� WKH� LQIRUPDWLRQ�� DQVZHUHG� WKH�
TXHVWLRQV� UHODWHG� WR� WKH� ODQGVFDSH� DQG� LWV�PDQDJHPHQW� LQ� WKH� UHSRUW� �3UHVHQWDWLRQ�RI� WKH�
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VWDWXV�RI� ODQGVFDSH�SROLFLHV� LQ� WKH�0HPEHU�6WDWHV�RI� WKH�&RXQFLO� RI�(XURSH��� LQFOXGLQJ� WKH�
UHOHYDQW� OHJLVODWLYH� V\VWHP�� SODQQLQJ� VWUXFWXUH� DQG� VSHFLDO� SROLFLHV� UHODWHG� WR� WKH� 6WDWH��
$PRQJ�WKH�TXHVWLRQV�UHODWHG�WR�WKH�DGGUHVVHV�RI� WKH�&RQYHQWLRQ�WKHUH�DUH�WKH�TXHVWLRQV�RI�
VHFWLRQ����*HQHUDO�PHVXUHV��DV�������+RZ�LV�WKH�WHUP��ODQGVFDSH��GHILQHG�LQ�\RXU�ODQJXDJH"�
�����,V�WKHUH�D�OHJDO�GHILQLWLRQ�RI�WKH�WHUP��ODQGVFDSH�"�
7KH� TXHVWLRQ� UHIOHFWV� WKH�SHUPDQHQW� DQG� LQGLVVROXEOH� OLQN�EHWZHHQ� HQYLURQPHQW�� ODQJXDJH�
DQG�FXOWXUH��$ERXW�WZHQW\�UHSUHVHQWDWLYHV�DQVZHUHG�WKH�TXHVWLRQ��7KLV�SUHVHQWV�WKH�FRPSOH[�
DQG� PL[HG� SLFWXUH� RI� RIILFLDO� GLYHUVLW\�� )URP� WKH� FRPSDULVRQ� ZH� FDQ� LGHQWLI\� �� W\SHV� RI�
DQVZHUV�� WKH�ILUVW� W\SH� LV�EDVHG�RQ�GHILQLWLRQV�DQG�QDWLYH� �DXWRFKWKRQRXV��ZRUGV��ZKLOH� WKH�
VHFRQG�RQ�GHILQLWLRQV�DQG�ZRUGV�RI�IRUHLJQ�RULJLQ��ERUURZHG�WKRVH�WKDW�UHSUHVHQW�VFLHQWLILF�RU�
OHJLVODWLYH�VLJQLILFDQFH��,I�LQVWHDG�DQDO\]LQJ�WKHVH�GHILQLWLRQV�RQ�WKH�EDVLV�RI�OLQJXLVWLF�JURXSV��
WKH�URRWV�RI�VLPLODU�ZRUGV�DUH�IRXQG�LQ�HDFK�JURXS��EXW�DW�WKH�VDPH�WLPH�WKH�PHDQLQJ�LV�QRW�
DOZD\V�YHU\�PXFK�WKH�VDPH��
,Q� WKH� 5XVVLDQ� ODQJXDJH� WKH� WHUP� 
ODQGVFDSH
� �UXV�� �ɥɚɧɞɲɚɮɬ��� GHULYHG� IURP� *HUPDQ�
µODQGVFKDIW¶�� LV� QRW� WKH� DXWRFKWKRQRXV�ZRUG�� 7KHUH� LV� DOVR� WKH�HW\PRORJLFDO� FRQFHSW� RI� WKH�

VSDFH
�LQ�D�GLIIHUHQW�ZD\��WKDW�LV�
SURVWUDQVWYR
��UXV��©ɩɪɨɫɬɪɚɧɫɬɜɨª���,Q�WKH�,WDOLDQ�ODQJXDJH�

SDHVDJJLR
� �
ODQGVFDSH
��KDV� WKH�FRORUV�RI� WKH�GLIIHUHQW�VHQVHV�DQG�IHHOLQJV��DV�ZHOO�DV� WKH�

WDVWH
��
SDHVDQR
���,W�LV�WKH�FRQFHSW�ZLWK�PDQ\�OD\HUV��OLNH�0HGLWHUUDQHDQ�FOLPDWH�ZLWK�DELOLW\�WR�
FRYHU�HYHU\WKLQJ�ZLWK�LWV�KXPLGLW\��$OO�WKH�WZR�FRQFHSWV�
SURVWUDQVWYR
�DQG�
ODQGVFDSH
�LQFOXGH�
WKH� DELOLW\� RI� PRYLQJ�� DURXQG�� EHWZHHQ� DQG� ZLWKLQ�� 7KH� FRQFHSW� 
SURVWUDQVWYR
� GRHV� QRW�
GLUHFWO\� FRUUHVSRQG� WR� 
VSDFH
�� EHFDXVH� WKH� FRQFHSW� RI� 
VSDFH
� LV� UHODWLYH� WR� WKH� FRQFHSW�
FORVHG��ZKHUHDV�WKH�FRQFHSW�RI�
SURVWUDQVWYR
�LV�PRUH�UHODWHG�WR�WKH�FRQFHSW�RSHQ��
7KLV�VKRZV� WKH�GLIILFXOW\�RI� LGHQWLI\LQJ�ZKDW� WKH� 
ODQGVFDSH
� LV� LQ�JHQHUDO��DQG�� LQ�SDUWLFXODU��
WKH�GLIILFXOW\�RI� ILQGLQJ�GLUHFW� DQDORJLHV� LQ�GLIIHUHQW� ODQJXDJHV�DQG�FXOWXUHV�� 7KHUHIRUH�� LW� LV�
HYLGHQW�WKH�GLIILFXOW\�LQ�DSSO\LQJ�WKH�LQWHUQDWLRQDO�GRFXPHQWV�LQ�WKH�ILHOG�RI�WKH�
ODQGVFDSH
�LQ�D�
KRPRJHQHRXV�ZD\�� ,W� LV� QHFHVVDU\� IRU� HDFK� FRXQWU\� WR� FUHDWH� LWV� ODQJXDJH� IRU� 
ODQGVFDSH ¶�
ZLWK�VSHFLILF�ORFDO�WRROV��
�
3. ,PSRUWDQFH�RI�µLDQGVFDSH¶�IRU�Contemporary Life. 
�
7KH�&RQYHQWLRQ� LV�D� UHVXOW�RI� LQWHUQDWLRQDO�FROODERUDWLRQ� LQ� WKH�IUDPHZRUN�RI� WKH�&RXQFLO�RI�
(XURSH
V�FRRSHUDWLRQ��7KH�SXUSRVH�RI�WKLV�FRRSHUDWLRQ�LV�WKH�UHDOL]DWLRQ�RI�WKH�FORVHVW�XQLRQ�
DPRQJ� LWV� PHPEHUV� WR� VDIHJXDUG� DQG� SURPRWH� WKH� LGHDOV� DQG� SULQFLSOHV� WKDW� DUH� WKHLU�
FRPPRQ� KHULWDJH�� DQG� ZKLFK� LV� SXUVXHG� WKURXJK� DJUHHPHQWV� LQ� WKH� VRFLR�HFRQRPLF� ILHOG��
:KHUH�WKH�ODQGVFDSH�LV�UHSUHVHQWHG�DV� 
D�UHVRXUFH�IDYRUDEOH�WR�HFRQRPLF�DFWLYLW\
��6R��WKH�
&RQYHQWLRQ�SUHVHQWV�LWVHOI�DV�DQ�HFRQRPLF�LQVWUXPHQW��,W�LV�WKH�LPSRUWDQW�PRPHQW�WKDW�DW�WKH�
LQWHUQDWLRQDO�OHYHO�PHDQV�µDQ�DUHD��DV�SHUFHLYHG�E\�SHRSOH¶�KDV�EHHQ�GHILQHG�DV�DQ�HFRQRPLF�
UHVRXUFH� LQ�JHQHUDO�� ,W�RSHQV�PDQ\�SRVVLELOLWLHV�IRU�GHYHORSPHQW�DQG�FROODERUDWLRQ�EXW�DOVR�
FUHDWHV�PDQ\�ULVNV��
³$ZDUH� WKDW� WKH� ODQGVFDSH� FRQWULEXWHV� WR� WKH� IRUPDWLRQ� RI� ORFDO� FXOWXUHV� DQG� WKDW� LW� LV� D� EDVLF�
FRPSRQHQW�RI� WKH�(XURSHDQ�QDWXUDO�DQG�FXOWXUDO�KHULWDJH��FRQWULEXWLQJ� WR�KXPDQ�ZHOO�EHLQJ�DQG�
FRQVROLGDWLRQ�RI�WKH�(XURSHDQ�LGHQWLW\´��LW�DGGUHVVHV�VXFK�JOREDO�SURFHVVHV�DV�WKH�SUREOHP�RI�
WKH�VXVWDLQDELOLW\�RI�ORFDO�FXOWXUH�DQG�LGHQWLW\�LQ�D�JOREDO�VRFLHW\��
&KDLQ��
FXOWXUDO�DQG�QDWXUDO�KHULWDJH���ODQGVFDSH���LGHQWLW\���SRSXODWLRQ��
FUHDWHV�D�OLQN���FRQQHFWLRQ�DFURVV�WKH�ODQGVFDSH�EHWZHHQ�WKH�(XURSHDQ�FXOWXUDO�DQG�QDWXUDO�
KHULWDJH�DQG�WKH�ORFDO�SRSXODWLRQ��WKXV�SURWHFWLQJ�WKH�
LGHQWLW\
�RI�WKH�ORFDO�SRSXODWLRQ��
7KH�GRFXPHQW�SURSRVHV�WKH�IROORZLQJ�TXHVWLRQV��
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��:KDW�DUH�WKH�FULWHULD�WR�GHILQH�YDULRXV�GHVLUHV�RI�WKH�SHRSOH���WKH�SXEOLF¶V�ZLVK�WR�HQMR\�KLJK�
TXDOLW\�ODQGVFDSHV�DQG�WR�SOD\�DQ�DFWLYH�SDUW�LQ�WKH�GHYHORSPHQW�RI�ODQGVFDSHV´"�
�� +RZ� WKH� RSSRUWXQLW\� 
WR� SOD\� DQ� DFWLYH� SDUW
� FDQ� EH� RQ� D�PRUH� LQWHQVH� DQG� SURIHVVLRQDO�
OHYHO"�
7KH�(XURSHDQ�/DQGVFDSH�&RQYHQWLRQ��RQ�WKH�RQH�KDQG�RSHQV� WKH�SHUVSHFWLYHV��EXW�RQ�WKH�
RWKHU� KDQG� HQWDLOV� ULVNV�� UDLVLQJ� WKH� IROORZLQJ� TXHVWLRQV� RI� LQWHUSUHWDWLRQ� DQG� SRVVLELOLW\� RI�
UHDOL]DWLRQ�DW�WKH�WLPH�RI�WRWDO�JOREDOL]DWLRQ��HFRQRPLF�LQVWDELOLW\�DQG�LWV�SUDFWLFDELOLW\��DV�ZHOO�
DV� WKH�SRVVLELOLW\� RI�EHLQJ�DSSOLHG� LQ�GLIIHUHQW� FOLPDWLF�� FXOWXUDO��HFRQRPLF�DQG�RWKHU�DUHDV��
$QG�� DV� D� UHVXOW�� KLJKOLJKWV� WKH� TXHVWLRQV� DERXW� WKH� ULVNV� DQG� WKHLU� FRQVHTXHQFHV��
HPSKDVL]HV�SRVVLEOH�DGYDQWDJHV�DQG�EHQHILWV�IRU�D�VLQJOH�FRXQWU\�RU�IRU�D�SDUWLFLSDQW�RI�WKH�
&RQYHQWLRQ��
�
4. Goals for Landscape Management. 
 
+RZ� WKH� LQWHJUDWLRQ� RI� WKH� (XURSHDQ� /DQGVFDSH� &RQYHQWLRQ� LV� FDUULHG� RXW�� IRU� H[DPSOH�� LQ� D�
VLQJOH� VWDWH� RI� ,WDO\�� ZKLFK� JRDOV� KDYH� WR� EH� DFKLHYHG� IRU� WKH� ODQGVFDSH� PDQDJHPHQW"�
�/DQGVFDSH�PDQDJHPHQW��PHDQV�DFWLRQ��IURP�D�SHUVSHFWLYH�RI�VXVWDLQDEOH�GHYHORSPHQW��WR�
HQVXUH� WKH� UHJXODU� XSNHHS� RI� D� ODQGVFDSH�� WR� JXLGH� DQG� KDUPRQL]H� FKDQJHV� ZKLFK� DUH�
EURXJKW� DERXW� E\� VRFLDO�� HFRQRPLF� DQG� HQYLURQPHQWDO� SURFHVVHV´�� 7KH� ,WDOLDQ� OHJLVODWLYH�
V\VWHP��DV�D�3DUWLHV�WR�WKH�&RQYHQWLRQ�6WDWH��LPSOHPHQWV�LWV�SULQFLSOHV�E\�GHYHORSPHQW�RI�LWV�
RZQ�PHFKDQLVPV�RI�LQWHJUDWLRQ�RI�WKH�&RQYHQWLRQ�LQWR�WKH�OHJDO�IUDPHZRUN��LQWR�WKH�V\VWHP�RI�
WKH�PDQDJHPHQW�RI�WKH�WHUULWRU\��LQ�WKH�V\VWHP�RI�WHUULWRULDO�DQG�ODQGVFDSH�SODQQLQJ��
'(&5(72�/(*,6/$7,92����JHQQDLR�������Q�������&RGLFH�GHL�EHQL�FXOWXUDOL�H�GHO�SDHVDJJLR��
�WKH�&RGH�� LV�D�PDLQ� LQVWUXPHQW�IRU�FDUU\LQJ�RXW�WKH�JRYHUQDQFH�RI�FXOWXUDO�KHULWDJH�RQ� WKH�
,WDOLDQ� WHUULWRU\�� %\� WKLV� &RGH� KDYH� EHHQ� LQWURGXFHV� EDVLF� FRQFHSWV� IRU� ODQGVFDSH�
PDQDJHPHQW� �PDLQ��� ODQGVFDSH�� FXOWXUDO� KHULWDJH�� ODQGVFDSH� YDOXHV�� FXOWXUDO� YDOXHV��
SURWHFWLRQ��HQKDQFHPHQW��7KH�TXHVWLRQ�LV�KRZ�WR�SHUFHLYH�WKH�ODQGVFDSH��LV�HVVHQWLDO�IRU�WKH�
GHILQLWLRQ�RI� WKH� ODQGVFDSH� LQ� WKH�&RQYHQWLRQ��EHFDXVH� LW� GHWHUPLQHV� WKDW� WKH� ODQGVFDSH� LV�
SHUFHLYHG�E\�SRSXODWLRQV��6R��LW�LQWURGXFHV�WKH�ZD\�KRZ�WKH�ODQGVFDSH�VKRXOG�EH�SHUFHLYHG��
FRQWHPSODWHG�DQG� LQWHUSUHWHG�� WKDW� LV�� WKH�KXPDQ�VFDOH��EHFDXVH� LW� LV�SHUFHLYHG�E\�PDQ�� LQ�
WKLV�ZD\�LQWURGXFHV�WKH�SUREOHP�LQ�WKH�LQWHUSUHWDWLRQ�RI�WKH�EDVLF�FRQFHSWV��
7KH�JRDOV�RI�WKH�&RGH�FDQ�EH�VWUXFWXUHG�LQ�WKUHH�JURXSV��LQWURGXFLQJ�WKH�EDVLF�FRQFHSWV�IRU�
WKH� JRYHUQDQFH� RI� FXOWXUDO� KHULWDJH�� FDWDORJLQJ� DQG� UHFRJQL]LQJ� QDWLRQDO� FXOWXUDO� KHULWDJH��
HVWDEOLVKLQJ�UHJXODWLRQV�IRU�XVH�DQG�UHVSRQVLEOH�ERGLHV��7KDW�DOO�VHWV�UHSUHVHQW�WKH�JHQHUDO�
PHDVXUHV� IRU� WKH� JRYHUQDQFH� RI� FXOWXUDO� KHULWDJH�� ZKHUH� WKH� PDLQ� FRQFHSW� LV� WKH�
HQKDQFHPHQW� RI� QDWLRQDO� FXOWXUH� WKURXJK� WKH� SURWHFWLRQ� DQG� HQKDQFHPHQW� RI� WKH� FXOWXUDO�
KHULWDJH� RI� WKH� 1DWLRQ� �$UW�� ��� F�� ���� ,W� FDQ� EH� GHILQHG� WKDW� WKH� HQKDQFHPHQW� LV� WKH� QHZ�
LQWHJUDWHG�FRQFHSW�WR�VDIHJXDUG�DQG�SURWHFWLRQ�WKH�WHUULWRU\�� WR�XVH�WKH�ODQG��WR�GHYHORS�WKH�
WHUULWRU\�� WR�EXLOG�D�QHZ� ODQGVFDSH�DQG�D�QHZ�FLW\�� WKDW� ,WDO\� IROORZV� WR�EH�DSSOLHG�ZLWK� WKH�
&RGH��7KH�SURWHFWLRQ�DQG�HQKDQFHPHQW�DOO�WRJHWKHU�IRUP�WKH�SULQFLSOHV�WR�DFWLYDWH�FRQFHSWV�
RI�WKH�&RGH�LQ�OHJDO�IUDPHZRUN�DQG�SODQQLQJ�IRU�WKH�PDQDJHPHQW�RI�WKH�,WDOLDQ�WHUULWRU\��
7KH�GHILQLWLRQ�RI�WKH�WHUP�
ODQGVFDSH
�DQG�LWV�GHULYDWLYHV�VKRXOG�VWLOO�SDVV�WKH�UHYLHZ�SHULRG�LQ�
LWV�GHYHORSPHQW�LI�ZH�WDNH�LQWR�FRQVLGHUDWLRQ�WKH�GHYHORSPHQW�RI�RXU�OLIH��LQFOXGLQJ�FKDQJHV�
LQ�HFRQRPLF�DFWLYLWLHV�� HFRORJLFDO�DQG�VRFLDO� VLWXDWLRQ� LQ� WKH�HYROXWLRQDU\�SURFHVV��EHFDXVH�
WKH�ODQGVFDSH�LV�D�G\QDPLF�PDWWHU��
7KH�&RGH�KDV�LQWURGXFHG�D�QHZ�W\SH�RI�SODQ�RQ�WKH�ZKROH��DSDUW�IURP�WKH�UHJLRQV�WKDW�KDYH�
DXWRQRP\�LQ�WKLV�PDWWHU�� WKH�,WDOLDQ�WHUULWRU\�ZLWK�WKH�PDLQ�REMHFWLYH�WKDW�WKH�WHUULWRU\�VKRXOG�
EH� DGHTXDWHO\� NQRZQ�� VDIHJXDUGHG�� SODQQHG� DQG� PDQDJHG�� WDNLQJ� LQWR� FRQVLGHUDWLRQ� WKH�
GLIIHUHQW� YDOXHV� H[SUHVVHG� E\� WKH� GLIIHUHQW� FRQWH[WV� WKDW� LW� FRQVWLWXWHVເ�� WKDW� FDQ� EH�
LQWHUSUHWHG� WKDW� WKH� ,WDOLDQ�WHUULWRU\�ZLWK�GLIIHUHQW�YDOXHV�H[SUHVVHG�E\�WKH�GLIIHUHQW�FRQWH[WV�
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WKDW� FRQVWLWXWH� LW�� DOO� WRJHWKHU� UHSUHVHQW� WKH� ODQGVFDSH� RI� WKH�1DWLRQ��ZLWK� LWV� GLYHUVLW\�DQG�
FRPSOH[LW\��
7KH� &RGH� DQG� WKH� 3ODQ� DUH� WKH� PDLQ� WRROV� RI� D� PXOWLOHYHO� JRYHUQDQFH� WR� UHDOL]H� WKH�
ODQGVFDSH�SROLF\�RQ� WKH� ,WDOLDQ� WHUULWRU\��:KHUH� WKH�GHYHORSPHQW�RI� FXOWXUH�� WKH�PHPRU\�RI�
WKH�QDWLRQDO�FRPPXQLW\�DQG�WKH� WHUULWRU\�KDYH�EHHQ�SXW�DW� WKH�FHQWHU�IRU� 
ODQGVFDSH�TXDOLW\�
REMHFWLYH
��(/&���
 
5. Landscape Transformation in Russia. 
 
5XVVLDQ�)HGHUDWLRQ�KDV�QRW�VLJQHG�WKH�(XURSHDQ�/DQGVFDSH�&RQYHQWLRQ�DQG��FRQVHTXHQWO\��
GRHV�QRW�LPSOHPHQW�LW��%XW�LW�LV�FRPSOHWHO\�LQYROYHG�LQ�JOREDO�SURFHVVHV��,W�KDV�LWV�RZQ�XUEDQ�
SODQQLQJ� V\VWHP�� WKH� V\VWHP� RI� HFRORJLFDO� DQG� HQYLURQPHQWDO� OHJLVODWLRQ�� 7KH� WHUP�

ODQGVFDSH
�LV�QRW�GHILQHG�LQ�WKH�OHJDO�GRFXPHQWV��EXW�SUHVHQWV�DV�D�QDWXUDO�ODQGVFDSH��RU�DV�
D� FXOWXUDO� ODQGVFDSH�� RU� DV� D� SODFH� RI� LQWHUHVW�� RU� DV� D� QDWXUDO� FRPSOH[� DQG� VR� RQ�� 7KH�
IUDPHZRUN� RI� ODZV� UHODWLQJ� WR� VSDWLDO� SODQQLQJ�� FXOWXUDO� KHULWDJH� DQG� HFRORJLFDO� OHJLVODWLRQ�
SUHVHQWV� D� FRPSOH[� V\VWHP� RI� FRQFHSWV� IRU� WKH� SURWHFWLRQ� RI� WKH� HQYLURQPHQW�� FXOWXUDO�
KHULWDJH��QDWXUH�DQG�UHVRXUFHV��DQG�KDV�LWV�VWUXFWXUH�DQG�FRQWHQWV�FRQQHFWHG�WR�HDFK�RWKHU��
,V� FRPSOHWHO\� LQYROYHG� LQ� JOREDO� SURFHVVHV�� ZLWK� WKH� VDPH� JHQHUDO� JOREDO� SUREOHPDWLF�
VWDWHPHQW�� IUDJPHQWDWLRQ� RI� ODQGVFDSH�� FKDRWLF� GHYHORSPHQW�� ZHDN� SURJUDPPDWLF� DVSHFW��
GLVDSSHDUDQFH�RI�VPDOO�WRZQ�DQG�YLOODJHV��EXW�LQWHQVLYH�GHYHORSPHQW�RI�WKH�ODUJH�FLWLHV���
,Q������LQ�0RVFRZ��WKHUH�ZDV�DQ�LPSRUWDQW�HYHQW� ��The international Urban competition for 
the elaboration of the draft concept of the Moscow city agglomeration development�� ,W�ZDV�
PDGH�D�VLJQLILFDQW�LPSDFW�IRU�WKH�IXWXUH�GHYHORSPHQW�GXULQJ�WKH�QH[W���\HDUV��0RVFRZ�QHHGV�
WKH�UHWKLQNLQJ�WKH�ULYHU�FRPSOH[�V\VWHP��WKH�QDWXUH�DQG�SDUN�FRPSOH[�V\VWHP��WKH�WUDQVSRUW�
V\VWHP�� $V� WKH� QH[W� DFWLRQ� WKHUH� ZDV� KHOG� The competition for the concept of the urban 
development of the territories adjacent to the Moskva-river (2014),�DQG�RWKHUV�FRPSHWLWLRQV��
6R��WKH�0RVNYD�ULYHU�ZDV�FRQVLGHUHG�DV�D�XQLTXH�ODQGVFDSH�XQLW�RU�DUHD��7KHUH�ZHUH�GHILQHG�
��JRDOVແ�WR�EH�DFKLHYHG�LQ�WKH�FRPSHWLWLRQ�HODERUDWLRQV��
�� UHRUJDQL]DWLRQ�RI�WKH�HPEDQNPHQWV�RI�WKH�SULRULW\�RI�IRUPDWLRQ�RI�SXEOLF�VSDFHV��
�� HQVXULQJ�SHUPHDELOLW\�DQG�LPSURYLQJ�OLQNV�EHWZHHQ�DGMDFHQW�DUHDV�DQG�ULYHU��
�� LPSURYLQJ� WKH� TXDOLW\� DQG� FRPIRUW� RI� WKH� XUEDQ� HQYLURQPHQW�� LPSURYLQJ� WKH�
DSSHDUDQFH�RI�WKH�WHUULWRULHV� LQ�RUGHU�WR� LPSURYH�WKH�RYHUDOO� LPDJH�RI�WKH�FLW\�DQG�PDNLQJ�LW�
PRUH�DWWUDFWLYH�IRU�UHVLGHQWV�DQG�WRXULVWV��
�� LPSURYLQJ� WKH� HQYLURQPHQW� WKURXJK� WKH� UHKDELOLWDWLRQ� RI� WKH� ULYHU� DQG� LWV� YDOOH\�
FRPSOH[��
�� LPSURYHPHQW� RI� LQYHVWPHQW� SURVSHFWV� IRU� WKH� UHOHYDQW� DUHDV� WKURXJK� WKH�
HQKDQFHPHQW�RI�PDUNHW�YDOXH�RI�H[LVWLQJ�DQG�SODQQHG�UHDO�HVWDWH�DVVHWV��
:H�FDQ� VWUXFWXUH� WKRVH�JRDOV� LQWR� VL[�DVSHFWV��SXEOLF� VSDFH�DVSHFW�� UHTXDOLILFDWLRQ�DVSHFW��
LQWHUFRQQHFWLRQ� DVSHFW�� HFRORJLFDO� DVSHFW�� DWWUDFWLYHQHVV� DVSHFW� IRU� SHRSOH�� DQG�
DWWUDFWLYHQHVV� IRU� HFRQRPLF�DVSHFW�� ,I�ZH�PDNH� WKH� FRPSDULVRQ�ZLWK� WKH� ,WDOLDQ� FRQFHSW�RI�
HQKDQFHPHQW�� ZKLFK� LQFOXGHV� VXFK� IXQFWLRQV�� WR� SURPRWH� WKH� GHYHORSPHQW� RI� FXOWXUH��
UHTXDOLI\� EXLOGLQJV� DQG� DUHDV�� SXEOLF� XVH� RI� WKH� ODQGVFDSH�� FUHDWLRQ� WKH� QHZ� ODQGVFDSH�
YDOXHV��ZH�FDQ�GHILQH� WKDW� WKH�JRDOV�RI� WKH�&RPSHWLWLRQ�DUH�SDUWO\� HTXLYDOHQW� RI� WKH� ,WDOLDQ�
FRQFHSW�RI�µHQKDQFHPHQW¶��DQG�GRQ¶W�FRUUHVSRQG�WR�WKH�IXQFWLRQ�µWR�SURPRWH�WKH�GHYHORSPHQW�
RI�FXOWXUH¶��
�
6. Importance of Landscape for Planning in Russia. 
 
'XULQJ�WKH�UHVHDUFK�WKHUH�ZHUH�HODERUDWHG�WKH�TXHVWLRQQDLUH�RQ�WKH�WKHPH�RI�ODQGVFDSH�IRU�
WKH�LQWHUYLHZ�RI�WKH�5XVVLDQ�VSHFLDOLVWV�LQ�WKH�ILHOG�RI�ODQGVFDSH�SODQQLQJ��XUEDQ�SODQQLQJ�DQG�
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DUFKLWHFWXUH��7KH�JRDO�RI�WKH�LQWHUYLHZ�LV�WR�DQDO\]H�KRZ�WKH�VSHFLDOLVWV�RI�WKH�ILHOG�WDNH�LQWR�
FRQVLGHUDWLRQ�WKH�WKHPH�RI�ODQGVFDSH�SODQQLQJ�LQ�WKH�5XVVLDQ�)HGHUDWLRQ��1H[W�ZLOO�EH�VKRZQ�
VRPH�DQVZHUV�IRU�WKH�RQH�TXHVWLRQ�IRU�WKH�LQWHUYLHZ���
�
�
+RZ�LPSRUWDQW�LV�WKH�
ODQGVFDSH
�IRU�OLYLQJ�DQG�HYHU\GD\�OLIH�IRU�WKH�FRQWHPSRUDU\�SHUVRQ"�
�
�
$QVZHU� RI�2�(�� '58=+,1,1$�� $UFKLWHFW�� DVVRFLDWH� SURIHVVRU� LQ� WKH�0RVFRZ� 8QLYHUVLW\� RI�
$UFKLWHFWXUH�� OHDGLQJ� VSHFLDOLVW� LQ� WKH� /DERUDWRU\� RI� 8UEDQ� 6WXGLHV� RI� WKH� 8QLYHUVLW\� RI�
$UFKLWHFWXUH�LQ�0RVFRZ��PDLQ�UHVHDUFK�LQWHUHVWV���XUEDQ�DQG�UHJLRQDO�SODQQLQJ��
 
³The landscape for the man - it is at the same time, and a place of life (environment), and the 
VRXUFH� RI� OLIH� �UHVRXUFHV��� 7KH� ODQGVFDSH� FRQWULEXWHV� WR� WKH� IRUPDWLRQ� RI� DQ� LQGLYLGXDO¶V�
perception of the world around him: of the characteristics of the relief / terrain (mountain / 
valley), nature (aqua / forest / steppe, etc.), of the forms and activities of human action, of the 
types and forms of human settlement, of the man-made objects (buildings / structures), of 
history and culture. In the interaction between man and landscape it develops an active 
human relationship (responsible) or passive (consumer) to the world´. 
�
�
$QVZHU� RI� $�9�� .+2526+(9�� 3K'� *HRJUDSKLFDO� 6FLHQFHV�� 0HPEHU� RI� WKH� ,QWHUQDWLRQDO�
$VVRFLDWLRQ� IRU� /DQGVFDSH� (FRORJ\� �,$/(��� 0HPEHU� RI� WKH� 5XVVLDQ� *HRJUDSKLF� 6RFLHW\��
$VVRFLDWH� 3URIHVVRU�� /RPRQRVRY� 0RVFRZ� 6WDWH� 8QLYHUVLW\�� )DFXOW\� RI� *HRJUDSK\��
'HSDUWPHQW�RI�3K\VLFDO�*HRJUDSK\�DQG�/DQGVFDSH��
³From the point of view of visual sensations - an exceptionally high value. From the point of 
view of the understanding of natural processes (movement of matter in a wide sense) - often 
ignoring of landscaping principles in decisions during the planning´. 
 
 
$QVZHU� RI� )�6�� .8'5<$976(9�� $UFKLWHFW�� *HQHUDO� 'LUHFWRU� RI� $UFKLWHFWXUDO� EXUHDX�
$UFK129$� //&�� +HDG� RI� WKH� /DERUDWRU\� RI� 8UEDQ� 6WXGLHV�� 0RVFRZ� 8QLYHUVLW\� RI�
$UFKLWHFWXUH��
�
³It is important, but there are changes, but to judge by how deep and inclusive they are 
serves the research. It seems to me, that in our culture, the landscape has always been 
important, words like expanse, vastness / ©ɪɚɡɞɨɥɶɟ��ɲɢɪɶª have not yet disappeared, if 
they are still in the language is, then they are also is in our culture. The landscape itself is 
changing, for various reasons, become less permeable, attitude to the landscape also is 
changing. Both in natural or uncontrolled manner, but the landscape begins to change much 
more. The landscape is important, but this is the subject of specific research. Now, a person 
can create a world completely without landscape, but before he could not´. 
�
�
$QVZHU� RI� $�$�� 6.2.$1�� 3K'�� 3UHVLGHQW�� )RXQGLQJ� 3DUWQHU�� &KLHI� $UFKLWHFW� LQ� WKH�
$UFKLWHFWXUDO�%XUHDX�2VWR]KHQND� �ZZZ�RVWDUFK�UX���&RUUHVSRQGLQJ�0HPEHU�RI� WKH�5XVVLDQ�
$FDGHP\�RI�$UFKLWHFWXUH�DQG�&RQVWUXFWLRQ�6FLHQFH��5$$61��ZZZ�UDDVQ�UX���
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³7KH�µODQGVFKDIW¶��©ɥɚɧɞɲɚɮɬª��LV�WKDW�RXWVLGH�RI�WKH�FLW\��WKH�FRXQWU\VLGH��WKRXJK�Rf course 
there is the urbDQ�ODQGVFDSH��µSD\VDJH¶��± µRXW�RI�WRZQ¶��µNUDLREUD]H¶��$QG�WKLV�FRXQWU\VLGH�- is 
what is essential for the people of the city, what them lacks in their urban existence. This 
rural landscape should be harmonious and should remember the eternal values of nature ± 
spaciousness, beyond the horizons, open sky (if it is not the forest) ± everything that can be 
contemplated to recover from the hustle and bustle of the city. In other words, from the 
landscape for us serves its contrast with the city, it is a kind of emotional contraposition with 
the city´.  
�
$QVZHU�RI�$�$��7,6+.29��3K'�LQ�*HRJUDSKLFDO�VFLHQFHV��'HSXW\�'LUHFWRU�RI�WKH�,QVWLWXWH�RI�
*HRJUDSK\�RI�WKH�5XVVLDQ�$FDGHP\�RI�6FLHQFHV��ZZZ�LJUDV�UX���3URIHVVRU��+RQRUHG�:RUNHU�
RI� WKH� 5XVVLDQ� )HGHUDWLRQ� IRU� 1DWXUH� &RQVHUYDWLRQ� �������� +RQRUHG� :RUNHU� RI� 6FLHQFH�
��������
³In fact, natural or man-made landscape - the basis for the strategy of the life. A person may 
(1) adapt to the landscape, (2) transform it in the right direction for himself, (3) live, without 
changing either himself or landscape, while remaining part of it. To save landscapes, 
landscape diversity - one of the major global problems of humanity. In this ± all the diversity, 
which provides life itself ± geological, biological, humanitarian, environmental management 
systems, languages, countries, people, habits, mentalities and more´. 
�
 
7. Conclusion. 

 
7KH� UHVXOWV� RI� WKH� VWXG\� FDQ� EH� XVHG� DV� D� EDVLV� IRU� WKH� SUHSDUDWLRQ� RI� PHWKRGRORJLFDO� ��
FRQFHSWXDO� JXLGHOLQHV��GXO\�GHFOLQHG� WR� WKH�5XVVLDQ�FDVH��DLPHG�DW� VWXG\LQJ��SODQQLQJ�DQG�
GHVLJQLQJ� GRFXPHQWV� DQG� GRFXPHQWV� DW� IHGHUDO� OHYHO�� WKH� JXLGHOLQHV� ZLOO� EH� DLPHG� DW� WKH�
FRQVHUYDWLRQ�� FRQVHUYDWLRQ� DQG� PDQDJHPHQW� RI� ODQGVFDSLQJ� DVVHWV� DQG� FDQ� SURYLGH�
PHWKRGRORJLFDO�DQG�VFLHQWLILF�VXSSRUW�IRU�WKH�GUDIWLQJ�RI�VRPH�XUEDQ�SODQQLQJ�LQVWUXPHQWV�RI�
WKH�5XVVLDQ�)HGHUDWLRQ��
�
�
Endnotes 
�
��(XURSH��&RXQFLO�2I��6HFUHWDULDW�*HQHUDO��)RUPHU�6WHHULQJ�&RPPLWWHH�IRU�&XOWXUDO�+HULWDJH�
DQG�/DQGVFDSH��&'3$7(3), 0V��.ULVWHO�-XUDGR� Landscape policies ± synthesis document 
(CEP-CDPATEP (2009) 3 Add), ������
��(XURSH��&RXQFLO�2I��6HFUHWDULDW�*HQHUDO��Synoptic Presentation of the Status of Landscape 
Policies Pursued by the Members States of the Council of Europe 2006-2007 (T-FLOR 
(2007) Rev), ������
��(XURSH��&RXQFLO�2I��6HFUHWDULDW�*HQHUDO��)RUPHU�6WHHULQJ�&RPPLWWHH�IRU�&XOWXUDO�+HULWDJH�
DQG� /DQGVFDSH�� Presentation of the Landscape Policies in the Members States of the 
Council of Europe�(CEP-CDPATEP (2009) 3Bil.), ������
��(XURSH��&RXQFLO�2I��6HFUHWDULDW�*HQHUDO��0V��)UDQN�'HSRRUWHU��Synthesis of the Received 
Information Concerning Summary Descriptive Notre on the Landscape Policies Pursued in 
the Council of Europe Members States (T-FLOR 2 (2002) 11 of 15 May 2003), ������
��(XURSH��&RXQFLO�2I��(XURSHDQ�ODQGVFDSH�FRQYHQWLRQ��)ORUHQFH��������3UHDPEOH���
��(XURSH��&RXQFLO�2I��(XURSHDQ�ODQGVFDSH�FRQYHQWLRQ��)ORUHQFH��������$UW���D���
��'�/JV����JHQQDLR�������Q�������&RGLFH�GHL�EHQL�FXOWXUDOL�H�GHO�SDHVDJJLR��
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��,QWHUQDWLRQDO�FRQWHVW�IRU�WKH�&RQFHSW�RI�XUEDQ�GHYHORSPHQW�RI�WKH�WHUULWRULHV�DGMDFHQW�WR�WKH�
0RVFRZ�ULYHU���URL: 
http://themoscowriver.com/uploads/dynamic_content/files/1407239554_MR-
prigl_RUS_web.pdf.�
�
�
�
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&OpPHQW�*��0DQLIHVWR�GHO�WHU]R�SDHVDJJLR��(G��)LOLSSR�'H�3LHUL��4XRGOLEHW��������
&URVHWWL��$���)HUUDUD��5���)UDQFFKLD��)���2OLYHWWL�5DVRQ��1���'LULWWR�GHOO
DPELHQWH��/DWHU]D��%DUL��
������
&RUER]�$��,O�WHUULWRULR�FRPH�SDOLQVHVWR��&DVDEHOOD����������������������
&RVJURYH�'��5HDOWj�VRFLDOL�H�SDHVDJJLR�VLPEROLFR��8QLFRSOL��0LODQR��������
'DQLHOV�6��DQG�'��&RVJURYH�������,QWURGXFWLRQ��LFRQRJUDSK\�DQG�ODQGVFDSH��,Q�7KH�
,FRQRJUDSK\�RI�/DQGVFDSH��6�'DQLHOV�DQG�'�&RVJURYH��HGV����±����3����
'RQDGLHX�3��&DPSDJQH�XUEDQH��XQD�QXRYD�SURSRVWD�GL�SDHVDJJLR�GHOOD�FLWWj��(G��
0DULDYDOHULD�0LQLQQL��'RQ]HOOL��������
'�/JV����JHQQDLR�������Q�������&RGLFH�GHL�EHQL�FXOWXUDOL�H�GHO�SDHVDJJLR��
(XURSD��&RQVLJOLR�GL��&DUWD�HXURSHD�GHOO¶DXWRQRPLD�ORFDOH��WUDGX]LRQH�LWDOLDQD�GHO�WHVWR�
XIILFLDOH��������6WUDVEXUJR��������
(XURSD��&RQVLJOLR�GL��&RQYHQ]LRQH�HXURSHD�VXO�3DHVDJJLR��WUDGX]LRQH�XIILFLDOH���)LUHQ]H��
������
(XURSH��&RXQFLO�2I��(XURSHDQ�ODQGVFDSH�FRQYHQWLRQ��)ORUHQFH��������
(XURSH��&RXQFLO�2I��(XURSHDQ�&KDUWHU�RI�/RFDO�6HOI�*RYHUQPHQW��6WUDVERXUJ��������
(XURSH��&RXQFLO�2I��5HVROXWLRQ�����������RQ�WKH�SUHOLPLQDU\�GUDIW�(XURSHDQ�ODQGVFDSH�
&RQYHQWLRQ��GRFXPHQW�&*��������GUDIW�5HVROXWLRQ�SUHVHQWHG�E\�0U�3��+LWLHU��5DSSRUWHXU���
&RQJUHVV�RI�/RFDO�DQG�5HJLRQDO�$XWKRULWLHV�RI�(XURSH���������
(XURSH��&RXQFLO�2I��7KH�SUHOLPLQDU\�GUDIW�(XURSHDQ�ODQGVFDSH�FRQYHQWLRQ���FJ�������SDUW�,,��
SUHVHQWHG�E\�0U�3��+LWLHU��5DSSRUWHXU��&RQJUHVV�RI�/RFDO�DQG�5HJLRQDO�$XWKRULWLHV�RI�
(XURSH��������
(XURSH��&RXQFLO�2I��7KH�0HGLWHUUDQHDQ�/DQGVFDSH�&KDUWHU��6HYLOOD�&KDUWHU��LQ�5HVROXWLRQ�
�����������RI�WKH�&RQJUHVV�RI�/RFDO�DQG�5HJLRQDO�$XWKRULWLHV�RI�(XURSH�RQ�WKH��UG�
&RQIHUHQFH�RI�0HGLWHUUDQHDQ�5HJLRQV��7DRUPLQD��,WDO\������$SULO��������6WUDVERXUJ��������
)DULQHOOL�)��*HRJUDILD��XQ
LQWURGX]LRQH�DL�PRGHOOL�GHO�PRQGR��(LQDXGL��7RULQR��������
)HUUDUD�*��/
DUFKLWHWWXUD�GHO�SDHVDJJLR�LWDOLDQR��7KH�,WDOLDQ�ODQGVFDSH��0DUVLOLR�HGLWRUL��������
*DPELQR�5��&RQVHUYDUH��LQQRYDUH��SDHVDJJLR��DPELHQWH��WHUULWRULR��8WHW��������
*LHGLRQ�6��7LPH��6SDFH�DQG�$UFKLWHFWXUH��&DPEULGJH��0DVV���������,WDOLDQ�WUDQVODWLRQ��
*LHGLRQ�6��6SD]LR��WHPSR�DUFKLWHWWXUD��+RHSOL�HGLWRUH��0LODQR������������������
,WDOLDQD��5HSXEEOLFD��&RVWLWX]LRQH�GHOOD�5HSXEEOLFD�,WDOLDQD��*D]]HWWD�8IILFLDOH�GHOOD�
5HSXEEOLFD�,WDOLDQD�������������
-DNRE�0��,O�SDHVDJJLR��,O�PXOLQR��������
/DQGVFDSH�����(/&�LQ�$FWLRQ��([SHULHQFH�%HIRUH�DQG�$IWHU��(G���,)/$���������
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/DQ]DQL�$��,�3DHVDJJL�LWDOLDQL��0HOWHPL�(GLWRUH�VUO��������
/DQ]DQL�$��HW�DO��,Q�FDPPLQR�QHO�SDHVDJJLR��TXHVWLRQL�GL�JHRJUDILD�H�XUEDQLVWLFD��&DURFFL��
������
0,%$&7�� 3LDQLILFD]LRQH�SDHVDJJLVWLFD� ±�4XDGUR� VLQRWWLFR�� D� FXUD� GHO� 6HUYL]LR� ,9� GHOOD�'*�
3%$$&��'LUHWWRUH��
GHO�6HUYL]LR�,9��5REHUWR�%DQFKLQL��1RYHPEUH�������
0,%$&7��3LDQLILFD]LRQH�SDHVDJJLVWLFD�±�4XDGUR�VLQRWWLFR��D�FXUD�GHO�6HUYL]LR�,9�GHOOD�'*�
3%$$&��'LUHWWRUH�GHO�6HUYL]LR�,9��5REHUWR�%DQFKLQL��2WWREUH�������
3ULRUH��5���1R�SHRSOH��QR�ODQGVFDSH��/D�&RQYHQ]LRQH�HXURSHD�GHO�SDHVDJJLR��OXFL�H�RPEUH�
QHO�SURFHVVR�GL�DWWXD]LRQH�LQ�,WDOLD��$QJHOL��0LODQR��������
5DIIHVWLQ�&��'DOOD�QRVWDOJLD�GHO�WHUULWRULR�DO�GHVLGHULR�GL�SDHVDJJLR��(OHPHQWL�SHU�XQD�WHRULD�
GHO�SDHVDJJLR��$OLQHD�(GLWULFH��)LUHQ]H��������
5RVVL�)��/HWWXUH�GL�SDHVDJJLR��$UDFQH��������
6DO]DQR�(��HG��&LQTXDQW
DQQL�GDOOD�OHJJH�XUEDQLVWLFD�LWDOLDQD�������������(GLWRUL�ULXQLWL���������
6DQGXOOL��0��$���&RGLFH�GHL�EHQL�FXOWXUDOL�H�GHO�SDHVDJJLR��*LXIIUq�(GLWRUH��0LODQR���������
6FLXOOR��*���,O�SDHVDJJLR�IUD�OD�&RQYHQ]LRQH�H�LO�&RGLFH��LQ��$HGRQ����������������
6LPPHO�*��)LORVRILD�GHO�SDHVDJJLR���*��6LPPHO��,O�YROWR�H�LO�ULWUDWWR��6DJJL�VXOO¶DUWH��LO�0XOLQR��
%RORJQD��HG��RULJ�������������������
6HWWLV�6��3DHVDJJLR�FRVWLWX]LRQH�FHPHQWR��*LXOLR�(LQDXGL�(GLWRUH��������
7UXVLDQL�(���D�FXUD�GL��3LDQLILFD]LRQH�SDHVDJJLVWLFD��4XHVWLRQL�H�FRQWULEXWL�GL�ULFHUFD��
*DPJHPL�(GLWRUH��������
7UXVLDQL��(OLR��2ULHQWDUVL�QHOO
XUEDQLVWLFD��&DURFFL��������
7XUUL�(��6HPLRORJLD�GHO�SDHVDJJLR�LWDOLDQR��/RQJDQHVL��0LODQR��������
7XUUL�(��,O�SDHVDJJLR�FRPH�WHDWUR��'DO�WHUULWRULR�YLVVXWR�DO�WHUULWRULR�UDSSUHVHQWDWR��0DUVLOLR��
9HQH]LD��������
7XUUL�(��/D�FRQRVFHQ]D�GHO�WHUULWRULR��0DUVLOLR��9HQH]LD��������
9RJKHUD��$���$IWHU�WKH�(XURSHDQ�ODQGVFDSH�FRQYHQWLRQ��9ROXPH���GL�7HUULWRULR��SLDQLILFD]LRQH��
DPELHQWH��$OLQHD�(GLWULFH��)LUHQ]H��������
Ⱦɪɨɡɞɨɜ�Ⱥ��ȼ���HW�DO��Ʌɚɧɞɲɚɮɬɧɨɟ�ɩɥɚɧɢɪɨɜɚɧɢɟ�ɫ�ɷɥɟɦɟɧɬɚɦɢ�ɢɧɠɟɧɟɪɧɨɣ�ɛɢɨɥɨɝɢɢ��
Ɇɨɫɤɜɚ��Ɍɨɜɚɪɢɳɟɫɬɜɨ�ɧɚɭɱɧɵɯ�ɢɡɞɚɧɢɣ�ɄɆɄ��������
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Synopsis 
7KH�SDSHU�GLVFXVVHV�WKH�FXUUHQW�XUEDQ�UHDOLW\�LQ�%DLUUR�$OWR�DQG�%LFD�DQG�XQGHU�WKH�VFRSH�RI�
WKH�QH[W�8UEDQ�5HKDELOLWDWLRQ�3ODQ��DV�D�FRQWULEXWLRQ� WR� WKH�8UEDQ�3ODQQLQJ�'HSDUWPHQW�RI�
/LVERQ��&ULWLFDO�DVSHFWV��LQ�WKH�UHVHDUFK�VHFWLRQ��DUH�WR�EH�SUHVHQWHG��
�
1. An urban idea rooted in the Renaissance 
'HVSLWH� WKH� XQIRUWXQDWH� VWRU\� LQYROYLQJ� WKH�DF TXLVLWLRQ� RI� WKH�O DQG�� DV� D� UHVXOW� RI� WKH�
SHUVHFXWLRQ� RI� -HZV� VLQFH� WKH� ��WK� FHQWXU\�� %DLUUR� $OWR� ZRXOG� EH� GHVLJQHG� IROORZLQJ� D�
UHQDLVVDQFH�LGHD�RI�D�QHZ�PRGHUQ�DQG�DULVWRFUDWLF�QHLJKERXUKRRG��
%DLUUR�$OWR�LV�RUJDQLVHG��IURP�D�ERXQGDU\�GHILQHG�E\�WKH�Moinhos de Vento [Windmill] Road�
WR�WKH�QRUWK�DQG�WKH�HDVW��DORQJ�ZLWK�WKH�:DOO�RI�.LQJ�)HUQDQGR��DQG�ZKLFK�WRGD\�FRQVLVWV�RI�
GLIIHUHQWO\� QDPHG� VWUHHWV�� (VFROD�3ROLWpFQLFD� >3RO\WHFKQLF� 6FKRRO@�� '�� 3HGUR�9� >.LQJ�3HWHU�
WKH��WK@��ZLWK�H[WHQVLRQ�WR�0LVHULFyUGLD�>0HUF\@�DQG�$OHFULP�>5RVHPDU\@�6WUHHWV�WRZDUGV�WKH�
7DJXV���
)RUPRVD� >%HDXWLIXO@� 6WUHHW�� PDUNV� WKH� ZHVWHUQ� HQG�� NQRZQ� WRGD\� DV� 2� 6pFXOR� �D� IRUPHU�
QHZVSDSHU���DQG�E\�+RUWD�1DYLD�5RDG�� WR� WKH�VRXWK�� WRGD\�FDOOHG�&DOoDGD�GR�&RPEUR�DQG�
&DOKDUL]� �LV�D� ORFDO� W\SRORJ\� LQ�ZKLFK�D�URDG�EURDGHQV�DQG�JDLQ� WKH�VFDOH�RI� LQIRUPDO�RSHQ�
VSDFH���,Q�QDWLRQDO�XUEDQ�W\SRORJ\�D�Calçada� LV�WKH�PDLQ�DFFHVV�URDG��XVXDOO\�VWHSSHG�DQG�
SDYHG�LQ�VWRQH��%HOD�9LVWD��DV�LW�LV�NQRZQ�VLQFH�WKH���WK�FHQWXU\��JDYH�ZD\�WR�Congro�RU�WKH�
&RPEUR�>SRVVLEOH�WUDQVODWLRQ�LV�GHEULV�RU�TXDUU\�OLNH@���
7KLV� URDG� XVHG� WR�EH� WKH� SULPDU\� OLQN� EHWZHHQ� WKH� LQQHU�ZDOO� FLW\� �FRQVLGHULQJ� WKH� YDULRXV�
ZDOOV� WKURXJKRXW� WLPH�DQG�RZQ�ZHVWHUQ�GRRUV��DQG�0DGUDJRD�� WKH�VXEXUE� WR�WKH�Z HVW�DQG�
ILVKHU�KDUERXU�LQ�6DQWRV���
,Q� LWV� LQQHU� DUHD�� DQ� RUWKRJRQDO� IDEULF� RI� VWUHHWV� ZDV� ODLG�� ZLWK� VOLJKW� DGMXVWPHQWV� WR�
WRSRJUDSK\�DQG�SUHYLRXV�H[LVWHQFHV��,Q�WKH�FHQWUH��D�ZLGHU�VWUHHW�UXQV�HQWLUHO\�IURP�RQH�HQG�
WR�WKH�RWKHU��5RVD�>5RVH@�6WUHHW���
$GMDFHQW� WR� WKH�Z HVWHUQ� GRRU� RI�WKH�:DO O� ±� 6DQWD� &DWDULQD� 'RRU� ��� WKH�IDEU LF� ZDV� WR�EH�
PDUNHG�E\�WKH�ZLGWK�DQG�SDYHPHQW�RI�LWV�VWUHHWV�ZKHUH�µHYHQ�FDUULDJHV�FRXOG�FLUFXODWH¶��DV�LW�
EHFDPH� XVXDO� WR� VD\� DERXW� %DLUUR� $OWR��� DV� RSSRVHG� WR�PHGLHYDO� VWUHHWV�� ZKHUH� EXLOGLQJV�
XVHG� WR�DGYDQFH�RQWR� WKH�QDUURZ�SDVVDJHV�DQG�HYHQ� RQWR�RWKHU� EXLOGLQJV��2QH�SDODFH�RU�
RWKHU�VLJQLILFDQW�EXLOGLQJ�VKRXOG�KDYH�RFFXSLHG�HDFK�EORFN���
,GHDV� WR�XUEDQLVH� WKH�DUHD�EHWZHHQ�%DLUUR�$OWR�� WKH�7DJXV �5LYHU�DQG�0DGUDJRD�ZHUH�DOVR�
FRQVLGHUHG�DQG�PDWHULDOLVHG�LQ�GXH�WLPH��
6XFK� D� SURFHVV� ZDV� VHHGHG� E\� D� (XURSHDQ� LGHD� RI�D Q� ³XS�WR�GDWH� FLW\´� LQ� D�V PDOO� EXW�
LQJHQLRXV�FRXQWU\�� WKDW�KDG�DO UHDG\� ODXQFKHG� WKH� ILUVW�PXQGLDOLVDWLRQ�� WURXJK� WKH�ZRUOGZLGH�
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'LVFRYHULHV��7KDW�LV��D�QHZ�UHVLGHQWLDO�XS�WRZQ��Bairro Alto�PHDQV�D�QHLJKERXUKRRG�LQ�D�WRS�
RI�D�KLOO��FRPSOHWHO\�GLIIHUHQW�IURP�WUDGLWLRQDO��EXV\��SUREDEO\�QRW�YHU\�FOHDQ��GRZQWRZQ�FHQWUH�
�ZKLFK�LV�ZKDW�Baixa�±�ORZ�GRZQ�±�PHDQV��
+RZHYHU��ZLWK� WKH�HDUWKTXDNH�RI������� WKH�+LOO�RI�6DQWD�&DWDULQD�FROODSVHV�JLYLQJ�SODFH� WR�
WZR� GLIIHUHQW� KLOOV� DQG� RULJLQDWLQJ� VHYHUH� WRSRJUDSKLF� FKDQJHV�� +DUVK� FUDFNV� RI� JUHDW�
LUUHJXODULW\�� OLNH�WKH�RQH�RI�WKH�%HOYHU�3HDN�EHWZHHQ�WKH�KLOOWRS�RI�&KDJDV�DQG�WKH�KLOOWRS�RI�
6WD�&DWDULQD��+HQFH��VHYHUHO\�FRQVWUDLQLQJ� WKH���WK�FHQWXU\�XUEDQ� IDEULF�RI�%LFD��%RD�9LVWD�
DQG�:HOO�RI�WKH�1 HJURV� �DQ�RXWHU�:DOO�SLW�ZKHUH��VXSSRVHGO\��$IULFDQ�VODYHV�ZHUH�EXULHG���
7KH� XUEDQ� SODQ� IRU� WKLV� DUHD� LV� XVXDOO\� FUHGLWHG� WR� DUFKLWHFW� 7HRGyVLR� GH� )ULDV�� �&DODGR��
0DWLDV�)HUUHLUD��S��������
)RU� WKLV� UHDVRQ�� 6DQWD� &DWDULQD� DUHD� VHHPV� WR�KDY H� NHSW�� IRU� D�O RQJHU� WLPH�� LWV� UXUDO�
FKDUDFWHU�� ZLWK� 6DQWD� &DWDULQD� &KXUFK� DV� WKH� PRVW� FULWLFDO� ODQGPDUN� �ORVW� WR�D�I LUH�� ODWHU�
UHFRQVWUXFWHG�LQ�D�VOLJKWO\�GLIIHUHQW�SODFH����
,FRQRJUDSK\��XVXDOO\�WLOHV�>D]XOHMRV@�SDQHOV�GHSLFWLQJ�WKH�FLW\�IURP�WKH�7DJXV��DV�D�VFHQHU\��
RIWHQ� SRUWUDLW� WKLV� DUHD� DV� D� VLJQLILFDQW� JDS� ZLWK� D� FKXUFK� RQ� WKH� WRS� DQG� RI� GLVWRUWHG�
SURSRUWLRQV��GXH�WR�LWV�LPSRUWDQFH�DW�WKH�WLPH��%DLUUR�$OWR�GLVDSSHDUV�EHKLQG�LW��7KH�:LQGPLOOV�
DW� WKH�WRS �ZHUH�DOVR�HVVHQWLDO� ODQGPDUNV� �DQG�HFRQRPLF�DFWLYLW\�� LQ� WKH� ODQGVFDSH��+HQFH��
WKH� QRUWKHUQ� ERXQGDU\¶V� QDPH� DQG� UHFXUUHQW� UHSUHVHQWDWLRQ� LQ� GLIIHUHQW� LFRQRJUDSK\�
�:LQGPLOOV�5RDG���

�
2. Modern perspectives of the City, in Bairro Alto: from the Enlightenment to the 

mid-20th century 
$IWHU� WKH� ����� HDUWKTXDNH� WKDW� GHVWUR\HG� SUDFWLFDOO\� WKH� HQWLUH� FLW\� RI� /LVERQ�� %DLUUR� $OWR�
HVWDEOLVKHG�QHZ�UHODWLRQV�ZLWK�WKH�UHVW�RI�WKH�FLW\�DV�LW�KDV�EHHQ�PRVWO\�VSDUHG�WR�WKH�LPSDFW�
RI� WKH�HYHQW��7KH�UHDVRQV� OD\� LQ� LWV�JHRJUDSKLFDO� ORFDWLRQ�� WKH�H[FHOOHQW�FRQVWUXFWLRQ�RI�WKH�
QHLJKERXUKRRGV¶�EXLOGLQJV�DV�WKH\�ZHUH�H[FHSWLRQDO��&RQYHQWV��H�J���DQG�MXVWO\��WKH�ORZ�UDWH�
RI�EXLOW�RFFXSDWLRQ�DW�WKDW�PRPHQW���
7KLV� QHZ� UHODWLRQ� RI� WKH� QHLJKERXUKRRG� WR� WKH� FLW\� UHGHILQHG� LWV� OLPLWV� DQG�L WV� LQWHUQDO�
FRKHVLRQ�� 7KH� URDGV� WKDW�O LPLWHG� LW� EHFDPH� PRUH� H[FHSWLRQDO� UHJDUGLQJ� WKH�DU FKLWHFWXUDO�
WUHQGV��ZRUNLQJ�DV�D�NLQG�RI�ERUGHU�EHWZHHQ�%DLUUR�$OWR�DQG�WKH�FLW\��
)URP�WKHQ�RQ��%DLUUR�$OWR�EHFRPHV�VHSDUDWHG�IURP�&KDJDV�DUHD��&KDJDV�ZDV�WKH�ORZHU�DUHD�
ZKLFK�KDG�EHHQ�GHVWUR\HG�E\� WKH� ILUHV�DQG� WVXQDPL�DV�D� FRQVHTXHQFH�RI� WKH�HDUWKTXDNH��
7KLV�SDUW�RI�WKH�F LW\�ZRXOG� ODWHU�EH�VLJQLILFDQWO\� WUDQVIRUPHG��� LQ�TXDOLW\�DQG�VRFLDO�SURILOH�±�
WUDQVODWLQJ�D�ODWHU�IDFH�RI�WKH�DUFKLWHFWXUH�RI�3RPEDO��
$V�D�UHVXOW�RI�WKH�QHZ�SODQ�WR�UHEXLOG�%DL[D�DQG�IXUWKHU�3RPEDO¶V�LQWHUYHQWLRQV��D�QHZ�VHW�RI�
XUEDQ�W\SRORJLHV�ZHUH�LQWURGXFHG��7KH�FODVVLFDO�VTXDUH�PDGH�LWV�ILUVW�DSSHDUDQFH�LQ�WKH�FLW\�
RI�/LVERQ��HVSHFLDOO\�LQ�%DL[D�3RPEDOLQD��WKH�QHZO\�GHVLJQHG�GRZQWRZQ��7KHUH��Terreiro do 
Paço��RSHQ�DUHD�SDYHG�E\�GLUW�LQ�IURQW�RI�WKH�5R\DO�3DODFH��ZRXOG�JLYH�SODFH�WR�D�UDYLVKLQJ�
6TXDUH�RI�&RPPHUFH��IROORZLQJ�D�QHZ�SROLWLFDO�DJH��RSHQ�WR�WKH�7DJXV��
$W�%DLUUR�$OWR��WKH�FRQQHFWLRQ�EHWZHHQ�2�6pFXOR�6WUHHW��RU�)RUPRVD��DQG�WKH�LQWHULRU�RI�WKH�
QHLJKERXUKRRG�UHVXOWHG�LQ�VRPH�XUEDQ�WUDQVIRUPDWLRQV��VHHNLQJ�WR�D�EHWWHU�FRQQH[LRQ�ZLWKLQ�
WKH�FRQWH[W�RI�WKH�FLW\���
,W� LV� D�V WUHHW� RI� H[FHSWLRQDO� HUXGLWLRQ�� GHVLJQHG� DV� D�V FHQHU\� WR�EHDXWL I\� WKH� 0DUTXLV� RI�
3RPEDO� 3DODFH�� DEVRUELQJ� WKH�K HLJKW� GLIIHUHQFH� DQG� KLGLQJ� D� VRSKLVWLFDWHG� DTXHGXFW��
EHWZHHQ�WKLV�VWUHHW�DQG�WKH�XSSHU�VLGH��DW�WKH�QHDU�OHYHO�RI�Convento dos Inglesinhos��LQ�WKH�
FHQWUH� RI�WK H� QHLJKERXUKRRG� >/LWWOH� (QJOLVKPHQ� &RQYHQW@�� DQ� H[TXLVLWH� 0DQQHULVW� VHW� RI�
EXLOGLQJV� IURP� WKH� ��WK���WK� FHQWXULHV�� 8QIRUWXQDWHO\�� LQ� WKH� DEVHQFH� RI� D� EHWWHU� IDWH�� LW�
EHFDPH�D�SULYDWH�FRQGRPLQLXP��E\�WKH�HQG�RI�WKH���WK�FHQWXU\���
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7KXV��VRPH�VWUHHWV�ZHUH�UHEXLOW��FDXVLQJ�WKH���WK�DQG���WK�FHQWXU\�ODQGV�WR�EH�UHFRQILJXUHG�WR�
GLIIHUHQW� SORW� GLYLVLRQ�� XVXDOO\� QDUURZHU� WR�WKH� VWUHHWV� DQG� PRUH� H[WHQGHG� LQ� GHSWK�� 7KH�
JHQHUDO�XUEDQ� OD\RXW�ZDV�SUHVHUYHG�� LQ�DQ\�FDVH��3RPEDO¶V�EXLOGLQJV�ZHUH� ODWHU�EXLOW�DORQJ�
WKH�HDVWHUQ�ERXQGDU\�� IDFLQJ�WKH�ROG�:DOO��DQG�HVSHFLDOO\� WRZDUGV�WKH�VRXWK�� LQ�&KDJDV��DQ�
XSSHU�FODVV�QHLJKERXUKRRG���
7KHUHIRUH��E\�WKH���WK�FHQWXU\��DQG�DV�XVXDO�LQ�PRVW�GHVLJQHG�SODQQHG�XUEDQ�IDEULFV��%DLUUR�
$OWR�ZDV�VKDSLQJ�DQG�DGMXVWLQJ�WR�QHZ�FKDOOHQJHV���
,W�VWLOO�LV���
$UFKLWHFWXUDO�W\SRORJLHV�DQG�WKH�GHVLJQ�RI�IDoDGHV�IURP�WKH���WK�DQG���WK�FHQWXULHV�PD\�QRZ�
VHHP� DV� YHU\� VLPLODU� WR��� WK� DQG� ��WK� FHQWXULHV�� +RZHYHU�� ILYH�VWRU\� EXLOGLQJV� ZHUH� RQO\�
LQWURGXFHG� LQ�%DLUUR�$OWR�ZLWK� WKH�0DUTXLV�RI�3RPEDO�3ODQ� IRU� WKH�GHYDVWDWHG�FLW\��DIWHU� WKH�
����� HDUWKTXDNH�� WVXQDPL�� DQG�IL UH�� 8QWLO� WKHQ�� EXLOGLQJV� LQ� %DLUUR� $OWR� XVXDOO\� KDG� WZR� WR�
WKUHH�IORRUV��HYHQ�WKH�PRVW�VXPSWXRXV���
1RQHWKHOHVV�� WLOO� WKH��� WK� FHQWXU\�� WKLV� DUHD� UHPDLQHG� VRPHZKDW� UXUDO�� ZLWK� OHVV� SRSXODWLRQ�
GHQVLW\��DQG�SRVVLEO\�RFFXSLHG�E\�PXFK�VPDOOHU�EXLOGLQJV�DQG�IDUPV��/DUJH�UHOLJLRXV�HVWDWHV�
OLNH� WKH� -HVXV� &RQYHQW� RU� &DUGDLV� &RQYHQW�� LQ� WKH� YLFLQLW\�� ZHUH� ZDOOHG� DQG� WKHVH� GD\V¶�
SUHVHUYH� RI�RSHQ� VSDFH� ZLWKLQ� D� YHU\� GHQVH� XUEDQ� IDEULF�� ZLWK� ZKLFK� WKH\� EHFDPH�
LQWHUWZLQHG��
,Q� WKH��� WK� FHQWXU\�� RQFH� DJDLQ� 3RUWXJDO� XQGHUZHQW� KDUG� WLPHV��1DSROHRQ� DQG�W KH� )UHQFK�
RFFXSDWLRQ�EURXJKW�/LVERQ�GRZQ�WR�D�YHU\�GLIIHUHQW�FRQGLWLRQ��DQG�WKH�&RXUW�PRYHG�WR�%UD]LO���
$�FLYLO�ZDU�UHODWHG�WR�WKH�VXFFHVVLRQ�RI�WKH�QHZ�.LQJ�RI�3RUWXJDO��VWDWH�EDQNUXSWF\��GHSULYHG�
DQG�GHUHOLFW�XUEDQ�DUHDV��DQ�XWWHUO\�GHOD\HG�LQGXVWULDOLVDWLRQ��PDUNHG�D�FKDOOHQJLQJ�SHULRG���
%DLUUR�$OWR�ZLWQHVVHG�D�VRFLRHFRQRPLF�FKDQJH��ZLWK�WKH�VHWWOHPHQW�RI�OHDGLQJ�QHZVSDSHUV�LQ�
ROG�DEDQGRQHG�SDODFHV��JHQHUDWLQJ�D�QHZ�DUWLVWLF�VFHQH�WKDW�H[SDQGHG�D�ELW�WKURXJKRXW�WKH�
QHLJKERXUKRRG��$�FHUWDLQ�ERKHPLDQ�DQG�DUWLVWLF�IODLU�EURXJKW�WKH�DUWLVWV��EXW�DOVR�SURVWLWXWLRQ��
SHWW\�FULPH��DQG�JDPEOLQJ��
$�GHSULYHG� VPDOO� DULVWRFUDF\� UHQWHG� WKHLU� FUXPEOLQJ�EXLOGLQJV� WR� VPDOOHU� QHZVSDSHUV�� EDUV��
DQG� LQGXVWULDO� ZRUNHUV� IRU� DFFRPPRGDWLRQ�� /DWHU�� DQG� DOUHDG\� XQGHU� WKH� DHJLV� RI� )RQWHV�
3HUHLUD�GH�0HOOR��D�JURZLQJ�ERXUJHRLVLH�ZRXOG�ILQG�QHZ�SODFHV�WR�O LYH��WRZDUGV�WKH�QRUWK�RI�
/LVERQ� LQ� $YHQLGDV� 1RYDV� >1HZ� $YHQXHV@�� RU� %RXOHYDUGV�� GHVLJQHG� E\� 5HVVDQR� *DUFLD��
IROORZLQJ�WR�DQ�H[WHQW�+DXVVPDQQ�3DULVLDQ�PRGHO��
,Q�DGGLWLRQ�WR�WKLV�H[SDQVLRQ�RI�/LVERQ�WRZDUGV�WKH�QRUWK��5HVVDQR�*DUFLD�GHGLFDWHV�KLV�WLPH�
WR� WKH� PDQDJHPHQW� RI� WKH� H[LVWHQW� FLW\� DV� ZHOO�� +HQFH�� SURPRWLQJ� LQIUDVWUXFWXUH� XSJUDGH��
PDLQO\� DW�WKH�O HYHO� RI�EDV LF� VDQLWDWLRQ� DQG� WKH� UHDOLJQPHQW� RI� IDFDGHV� DQG� SDYHPHQWV��
'RFXPHQWV� LQ�PXQLFLSDO� DUFKLYHV�� LQWHUDOLD�� VKRZ� WKDW�L W� DOVR� KDSSHQHG� LQ� %DLUUR� $OWR� DQG�
RWKHU�ROGHU�DUHDV�RI�/LVERQ��
:LWK� WKH�HQG�RI�WKH�P RQDUFK\� �������� WKH�U LVH�DQG� IDOO� RI�D �YHU\� WURXEOHG��VW�5HSXEOLF�ZLWK�
SDUWLFLSDWLRQ� LQ�::,�ZLWK�VLJQLILFDQW�FDVXDOWLHV��������������D�GLFWDWRULDO�UHJLPH�ZRXOG�VWDUW�
VHWWOLQJ�IURP������RQZDUGV��EULQJLQJ�SURIRXQG�UHVWUDLQWV�LQ�DUFKLWHFWXUDO�DQG�XUEDQ�GHVLJQ��
,Q���������D�3DUWLDO�8UEDQL]DWLRQ�>'HYHORSPHQW@�3ODQ�ZDV�VHWWOHG�WR�UHPRGHO�%DLUUR�$OWR��$�
VXUYH\�ZDV�FDUULHG�RXW�E\�6HTXHLUD�0DWRV��D�UHQRZQHG�FRQQRLVVHXU�RI� WKH�& LW\�RI� /LVERQ��
ZKR�LQFOXGHG�WKHQ�D�UHSRUW���
+RZHYHU��&ULVWLQR� GD�6 LOYD��&KLHI� $UFKLWHFW� RI�W KH�3ODQ�� FRQFOXGHG� WKDW� %DLUUR�$OWR� GLG� QRW�
KDYH�WKH�QHFHVVDU\�VDQLWDU\�FRQGLWLRQV�WR�KRXVH�WKH�GHQVH�SRSXODWLRQ�DQG�WKDW�ZDV�D�VHYHUH�
REVWDFOH�WR�WKH�IXWXUH�GHYHORSPHQW�RI�WKH�FDSLWDO
V�FRPPXQLFDWLRQV�QHWZRUN��JLYHQ�WKH�DOPRVW�
ODE\ULQWKLQH�OD\RXW�RI�LWV�QDUURZ�VWUHHWV���
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$OWKRXJK�6HTXHLUD�0DWRV�FRQFOXGHG�KLV�UHSRUW�E\�UHIHUULQJ�WR�WKH�FDUH�WKDW�VKRXOG�EH�WDNHQ�LQ�
WKH� LQWHUYHQWLRQ�� WKH� PHDVXUHV� SUHVHQWHG� E\� &ULVWLQR� GD� 6LOYD� ZRXOG� KDYH� GHILQLWLYHO\�
HUDGLFDWHG�WKH�%DLUUR�$OWR��KDG�WKLV�3DUWLDO�8UEDQL]DWLRQ�3ODQ�EHHQ�LPSOHPHQWHG��
+RZHYHU��LQ�DUHDV�QRZ�VHHQ�DV�KHULWDJH��VLPLODU�SODQV�ZHUH�SDUWLDOO\�LPSOHPHQWHG��VXFK�DV�LQ�
$OIDPD��DQG�HYHQ�EHIRUH��KDOI�RI�WKH�0RXUDULD�ZDV�GHPROLVKHG��LQ�WKH�9DOOH\�EHWZHHQ�6DWDQD�
+LOO� DQG� WKH� &DVWOH� +LOO��� ,Q� HLWKHU� FDVH�� FORDNHG� SROLWLFDO� PRWLYDWLRQV� DJDLQVW� WKH� 5HJLPH�
RSSRQHQWV�ZHUH�ZHOO�NQRZQ��7KH\�ZRXOG�HQGXUH�XQWLO� ������Z LWK� WKH�5HYROXWLRQ��HQGLQJ� LQ�
�����ZLWK�WKH�ILUVW�IUHH�HOHFWLRQV�DQG�D�QHZ�GHPRFUDWLF�UHJLPH��

One of Bairro Alto's most exceptional qualities results from a complex 
overlapping of architectural interventions that run for four centuries without 
establishing ruptures or disarticulating the unity of the first urban structure��
�&DULWD��������S�������

�
Bairro Alto in the context of Lisbon. Source: Morgado, S., 2015, adjusted to this article by 
herself. 
�
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3. Urban Rehabilitation in Lisbon since the end of the 20th Century 
%\�WKH�HQG�RI�WKH���WK�FHQWXU\��DQG�DOUHDG\�VLQFH�WKH���V��%DLUUR�$OWR�ZHOFRPHG�D�QHZ�VRUW�RI�
SRSXODWLRQ��)DGR�KRXVHV��EDUV�DQG�GLVFRV��UHVWDXUDQWV��IDVKLRQ�GHVLJQHUV�DQG�DQWLTXH�VKRSV�
SXW�%DLUUR�$OWR�RQ�WKH�URXWH�WR�D�SDUWLFXODU�LQWHOOHFWXDO�QLJKWOLIH���&DULWD�������S�����:KLOH�WKH�
JURXQG�IORRUV�UHFHLYHG�QHZFRPHUV��WKH�XSSHU�IORRUV�VWDUWHG�ORVLQJ�UHVLGHQWV��DV�WKH�TXDOLW\�RI�
WKH�EXLOW�HQYLURQPHQW�GHFD\HG��DQG�WKH�UHVLGHQW�SRSXODWLRQ�EHJDQ�WR�DJH���
+RZHYHU�� WKLV� WUDQVIRUPDWLRQ� LQ� WKH� QHLJKERXUKRRG¶V� SURILOH� ZRXOG� EH�IRO ORZHG� E\� WKH�
H[SRQHQWLDO�LQFUHDVH�RI�WHUWLDU\�DFWLYLWLHV�DQG�UHSODFLQJ�WKH�YDFDQW�KRXVLQJ���
6PDOO� RIILFHV� DQG� VKRSV� PRYHG� LQWR� WKLV� YHU\� FHQWUDO� SODFH�� IROORZLQJ� WKH� XUEDQ� DQG�
PHWURSROLWDQ�GHYHORSPHQW�DQG�WKH�GDZQ�RI�DQ�HFRQRP\�EDVHG�RQ�NQRZOHGJH���
&RPPXWHUV�E\�GD\�DQG�QLJKW�DFWLYLWLHV�VRRQ�VWDUWHG�FRQIOLFWLQJ�ZLWK�DQ�LQFUHDVLQJ�ORVV�RI�WKH�
KHWHURJHQHRXV� ORFDO� SRSXODWLRQ��ZLWK� WKHLU� RZQ� LGHQWLW\� DQG�VRFLDO� G\QDPLFV��6XFK�D� WUHQG�
ZRXOG� LQFUHDVH� WR� WKH� SUHVHQW� GD\� ZLWK� QHZ� FKDOOHQJHV� SXW� E\�� DPRQJVW� RWKHU� VLWXDWLRQV��
DXVWHULW\�DQG�D�JURZLQJ�WRXULVWLF�SUHVVXUH��
7KH� ILUVW�8UEDQ�5HKDELOLWDWLRQ�3ODQ� LQ�/LVERQ�ZDV� WR� WKH�KLVWRULF�GLVWULFW�RI�$ OIDPD�� LQ�������
ZLWK� WKH� SULPDU\� REMHFWLYH� RI�SU RPRWLQJ� WKH� UHFRYHU\� DQG�DGDSWDWL RQ� RI�RO G� EXLOGLQJV� WR�
FXUUHQW� UHTXLUHPHQWV� RI� FRPIRUW� ZLWKRXW� KDUPLQJ� DUFKLWHFWXUH�� ,Q�WKH � XUEDQ� UHDOP�� WKH� DLP�
ZDV�WR�SURYLGH�ORFDO�VKRSSLQJ��KHDOWKFDUH�DQG�HGXFDWLRQ�IDFLOLWLHV�ZLWKRXW�WDPSHULQJ�ZLWK�WKH�
WUDGLWLRQDO�XUEDQ�HQYLURQPHQW��7KH�3ODQ�DLPHG�DW�FUHDWLQJ�KDELWDEOH�FRQGLWLRQV�DQG�IDYRXULQJ�
WKH�SHUPDQHQFH�RI�ORFDO�SRSXODWLRQV��*DVSDU�HW�DO���������SS������������
,Q�WKH�VDPH�\HDU��WKH�QHZ�8UEDQ�5HKDELOLWDWLRQ�3ODQ�WR�WKH�KLVWRULFDO�GLVWULFW�RI�0RXUDULD�DQG�
&DVWHOR�ORRNHG�IRU�PHDVXUHV�WR�VWRS�WKH�SURFHVV�RI�SK\VLFDO�DQG�VRFLDO�GHJUDGDWLRQ�LQ�WKH�VHW�
RI�SDULVKHV�RI�WKH�DUHD��7DNLQJ�LQWR�DFFRXQW�WKH�WUDGLWLRQDO�FKDUDFWHULVWLFV�RI�0RXUDULD��LW�ZDV�
VRXJKW�WR�SUHVHUYH�WKH�LGHQWLW\�DQG�PHPRULHV�RI�WKH�FRPPXQLW\��SULPDULO\�E\�IDGR�VLQJLQJ�DQG�
WDYHUQV�DQG�WKH�HQWLUH�DPELHQFH�WKDW�LV�LWV�PDLQ�IHDWXUH��*DVSDU�HW�DO���������SS������������
,Q� ������ WKH�0 XQLFLSDOLW\� ODXQFKHG� WKH� %DLUUR� $OWR� DQG� %LFD� 5HKDELOLWDWLRQ� 3ODQ�� $V� LQ�
SUHYLRXV� QHLJKERXUKRRGV�� %DLUUR� $OWR� DQG�% LFD� LV� DQ�DU HD� ZKHUH� WKH� EXLOW� HQYLURQPHQW�
UHDFKHG� D� UDWKHU� KLJK� OHYHO� RI� GHWHULRUDWLRQ�� ZKLOH� WKH� LQKDELWDQWV� VKRZ� VHYHUH�
XQGHUSULYLOHJHG�VRFLDO�DQG�HFRQRPLF�FRQGLWLRQV��7KH�SULPDU\�JRDOV�RI� WKH�3ODQ�ZRXOG�IRFXV�
RQ� UHKDELOLWDWLQJ� WKH�EXLOW�HQYLURQPHQW�DQG� LPSURYLQJ� WKH�O LYLQJ�FRQGLWLRQV�RI�KRXVLQJ��ZKLOH�
PDLQWDLQLQJ� WKH� UHVLGHQW� SRSXODWLRQ� OHYHOV�� DWWUDFWLQJ� DQG�IL [LQJ� \RXQJHU� JURXSV�� SRVVLEO\�
\RXQJHU� IDPLOLHV� �*DVSDU� HW� DO��� ������ SS�� ���������� 7R� WKDW� HQG�� VHYHUDO� EXLOGLQJV� ZHUH�
SXUFKDVHG�� LQ� GLIIHUHQW� ORFDWLRQV� LQ� /LVERQ�� LQFOXGLQJ� %DLUUR� $OWR�� UHTXDOLILHG� DQG� SXW� WR�
PDUNHW��XQGHU�VSHFLILF�FRQGLWLRQV�E\�(38/��/LVERQ�8UEDQ�3XEOLF�(QWHUSULVH��
�

4. Urban Rehabilitation as an urban management concept 
$W�WKH�LQWHUQDWLRQDO�OHYHO��WKH�VDIHJXDUGLQJ�DQG�UHKDELOLWDWLRQ�RI�KLVWRULF�FHQWUHV�ZHUH�DFWLYHO\�
SURPRWHG� E\� WKH������& KDUWHU� RI� 9HQLFH�� ZKLFK� H[WHQGHG� WKH� QRWLRQ� RI�KHU LWDJH� WR�
VHWWOHPHQWV��VLWHV��DQG�ODQGVFDSHV��KLWKHUWR�FRQIHUUHG�RQO\�RQ�PRQXPHQWV��
$GGLWLRQDOO\��WKH�FRQVHUYDWLRQ�RI�D�PRQXPHQW�LPSOLHG�WKH�SUHVHUYDWLRQ�RI�D�IUDPHZRUN�RQ�LWV�
VFDOH� �DUW���� &KDUWHU� RI� 9HQLFH�� ������� 7KH� &KDUWHU� RI�9 HQLFH� DQG� RWKHU� GRFXPHQWV� DQG�
UHOHYDQW�DXWKRUV��VXFK�DV�&KRD\��ZHUH�VRXJKW�RI�WR�ILJKW�SUDFWLFHV�WKDW�KDG�EHHQ�LQVWDOOHG�E\�
DOO�(XURSH��FRPLQJ�IURP�WKH�FRQFHSWV�RI�KHULWDJH�GHYHORSHG�LQ�WKH���WK�FHQWXU\�DQG�HDUO\���WK�
FHQWXU\�� ,Q� ������3 RUWXJDO� ZRXOG� IUDPH� WKH�IL UVW� DWWHPSW� WR�SU HVHUYH� XQLTXH� EXLOGLQJV�
FODVVLILHG�DV�PRQXPHQWV��+RZHYHU�� WKH�MRXUQH\�WRZDUGV�WKHVH�GD\V¶� LGHD�RI�KHULWDJH��� IURP�
WDQJLEOH�WR�LQWDQJLEOH�±�ZDV�VWLOO�D�ORQJ�RQH�WR�GR��

1669



7KH� SULQFLSOHV� RI�WKH � &KDUWHU� RI�9 HQLFH� ZRXOG� ODWHU� EH� VXSSOHPHQWHG�� LQ� ������ ZLWK� WKH�
1DLUREL� 'HFODUDWLRQ�� RQ� WKH� 6DIHJXDUGLQJ� RI� +LVWRULF� $VVHPEOLHV� DQG� WKHLU� 5ROH� LQ�
&RQWHPSRUDU\�/LIH��
7KH� &KDUWHU� IRU� WKH�& RQVHUYDWLRQ� RI�+ LVWRULF� 7RZQV� DQG� 8UEDQ� $UHDV� �� 7KH� :DVKLQJWRQ�
&KDUWHU ������� ,&2026�� DOVR� UHLQIRUFHG� WKH�L GHDOV� DGYRFDWHG� LQ� SUHYLRXV�&KDUWHUV�� 7KXV��
WKLV�&KDUWHU�GHILQHV�D�VHW�RI�SULQFLSOHV�DQG�REMHFWLYHV��DV�ZHOO�DV�PHWKRGV�DQG�LQVWUXPHQWV�RI�
DFWLRQ��VHHQ�DV�DSSURSULDWH�WR�VDIHJXDUGLQJ�WKH�TXDOLW\�RI�KLVWRULF�FLWLHV��HQVXULQJ�WKH�UHSRUW�
WR�KLVWRULFDO�WRZQV�DQG�FHQWUHV�RU�GLVWULFWV�WKUHDWHQHG�ZLWK�GHSULYDWLRQ�RU�GLVUXSWLRQ���SRLQW����
7KH�:DVKLQJWRQ�&KDUWHU���������
)ROORZLQJ� WKH� QHZHVW� VXUYH\� RQ�3 RSXODU� $UFKLWHFWXUH�� 3RUWXJDO� HQWDLOV� WKH� LQWHUQDWLRQDO�
UHFRPPHQGDWLRQV��6R��IURP�WKH���
V�RQZDUGV��D�F\FOH�RI�VDIHJXDUGLQJ�DQG�UHKDELOLWDWLQJ�WKH�
KLVWRULFDO� FHQWUHV�RI�FLWLHV�DQG�WRZQV�EHJDQ��S URPRWLQJ� WKH�FRQVHUYDWLRQ�DQG�UHVWRUDWLRQ�RI�
EXLOGLQJV�DQG�XUEDQ�VWUXFWXUHV�ZLWK�KHULWDJH�YDOXH���
0DLQWDLQLQJ� WKH� UHVLGHQW�SRSXODWLRQ� LQ� WKHVH�SODFHV�� WKURXJK� WKH� UHVWRUDWLRQ�RI�PRQXPHQWV��
WKH� LPSURYHPHQW� RI�WKH�O LYLQJ� FRQGLWLRQV�� DQG� WKH� TXDOLILFDWLRQ� RI�WKH � SXEOLF� VSDFH�� ZDV�
SLYRWDO��3URPRWLQJ� WKH�HFRQRPLF�DQG�FXOWXUDO�G\QDPLVP�RI� WKH�SODFH�ZDV�DOVR�DQ�HVVHQWLDO�
WUDLW�WR�WKH�SURFHVV���*DVSDU�HW�DO���������S�������
7KXV��WKH�ODWH���WK�FHQWXU\�ZRXOG�EHFRPH�RQH�RI�WKH�PRVW�SDVVLRQDWH�SHULRGV�LQ�DUFKLWHFWXUH�
DQG�XUEDQLVP��LQ�3RUWXJDO��
�
5. Through the lens of democracy 
8UEDQ� LPSURYHPHQW� LQ�/LVERQ�KDV� LWV�RULJLQV� LQ� WKH�XUEDQ�VWUXJJOHV�RI� WKH�SRVW���WK�RI�$SULO�
ZKHQ�LQKDELWDQWV�RI�GLVDGYDQWDJHG�QHLJKERXUKRRGV�RUJDQLVHG�WR�ILJKW�IRU�EHWWHU�KRXVLQJ�DQG�
OLYLQJ�FRQGLWLRQV��+RZHYHU��LW�ZDV�QRW�XQWLO�WKH�����V�WKDW�WKH�ORFDO�WHFKQLFDO�RIILFHV�EHJDQ�WR�
DSSHDU�LQ�WKH�KLVWRULF�GLVWULFWV��
/RFDWLQJ� WKH�RIILFHV� LQ� WKHLU� DUHD�RI� LQWHUYHQWLRQ�KDV�FKDQJHG� WKH�UHODWLRQVKLS�EHWZHHQ� WKH�
SRSXODWLRQ�DQG�WKH�ORFDO�DGPLQLVWUDWLRQ��
7KH�SRSXODWLRQ�KDG�GL UHFW�DFFHVV� WR� WKH�VXSSRUW� VHUYLFHV�� WKH� WHFKQLFLDQV�GLUHFWO\� LQYROYHG�
ZLWK� WKH�S UREOHPV� RI�WKH�QHL JKERXUKRRGV� DOORZLQJ� SDUWLFLSDWLYH� DQG� SHUVRQDOLVHG�
PDQDJHPHQW�� 6LQFH� LW� ZDV� QRW� \HW� SRVVLEOH� WR� FDUU\� RXW� WKH� LQLWLDO� SODQV�� WKH�Z RUN� ZDV�
GHYHORSHG� EDVHG� RQ�WKH�H[ LVWLQJ� OHJLVODWLRQ� DQG� WKH�SU RYLVLRQDO� QRUPV� RI�WKH�0 XQLFLSDO�
0DVWHU�3ODQ��7KH�DUHDV�WR�EH�UHKDELOLWDWHG�ZHUH�GHFODUHG�FULWLFDO�VLWHV�IRU�XUEDQ�UHJHQHUDWLRQ�
DQG�UHFRQYHUVLRQ�E\�WKH�*RYHUQPHQW��XQGHU�WKH�SURSRVDO�RI�WKH�PXQLFLSDOLW\��
,Q������D�ORFDO�RIILFH�ZDV�FUHDWHG�WR�FRRUGLQDWH�WKH�ZRUNV�RI�%DLUUR�$OWR��8UEDQ�UHKDELOLWDWLRQ�
ZDV�FRQVLGHUHG�D�IXQGDPHQWDO�VWUDWHJ\�LQ�WKH�UHFRYHU\�RI�WKH�FLW\��
/LVERQ� DGRSWHG� VWUDWHJLF� SODQQLQJ� LQ� WKH�����V �� DV� ZHOO� DV� DFWLYH� XUEDQ� PDQDJHPHQW�� ,W�
LQFOXGHG�D�KLHUDUFK\�RI�L QVWUXPHQWV� UDQJLQJ�� WRS�GRZQ�� IURP� WKH�/L VERQ�0HWURSROLWDQ�$UHD��
i.e��UHJLRQDO�VWUDWHJLF�OHYHO�WR�WKH�PXQLFLSDO�OHYHOV�RI�SODQQLQJ���
/LVERQ�0DVWHU� 3ODQ� KDV� ILQDOO\� UDWLILHG� LQ� ������ WDLOHG� E\� GLIIHUHQW�'HYHORSPHQW� DQG�'HWDLO�
SODQV�� WKDW� RQO\� ODWHU� FRXOG� EH� LPSOHPHQWHG�� 7KLV� VKLIW� JDYH� ULVH� WR�QHZ � OHJLVODWLRQ��
PDQGDWRULO\� DELGHG� E\� DOO� PXQLFLSDOLWLHV� LQ� WKH� FRXQWU\�� XQGHU� WKH� UHTXLUHPHQWV� RI� WKH�
VWUXFWXUDO�IXQGV�SURYLGHG�E\�WKH�(8��WKHQ�((&���
7KH� DSSURDFK� DLPHG� DW� PDLQWDLQLQJ� H[LVWLQJ� VWUXFWXUHV�� WKURXJK� WKH� IXQFWLRQDOLVDWLRQ� DQG�
UHYLWDOLVDWLRQ��FDSWLYDWLQJ�SULYDWH�LQYHVWPHQW�DQG�DSSHDOLQJ�WR�WKH�SDUWLFLSDWLRQ�RI�WKH�UHVLGHQW�
SRSXODWLRQV��
8UEDQ� SODQQLQJ� LQ� /LVERQ� IRFXVHG� RQ�IXQGDP HQWDO� DVSHFWV� VXFK� DV� WKH�U H�GLPHQVLRQLQJ��
UHRUJDQLVDWLRQ� DQG�U HYDOXDWLRQ� RI�WKH�F LW\� FHQWUH�� 6XFK� JRDOV� LPSOLHG� D�QXPEHU� RI� DFWLRQV�
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LQFOXGLQJ� ���� UHFRYHU\� DQG� UHMXYHQDWLRQ� RI�WKH�SRSXO DWLRQ�� ���� VWUXFWXULQJ� RI�WKH�WHU WLDU\�
GLUHFWLRQDO� DUF�� ���� FRQQHFWLQJ� WKH� FLW\� WR�WKH�U LYHU�� ���� GHYHORSPHQW� DQG�L QWHJUDWLRQ� RI�WKH �
HDVWHUQ� ]RQH� ZLWK� ([SR
���� ���� FUHDWLRQ� RI�D� V\VWHP� RI�WU DQVSRUW� LQWHUIDFHV�� ���� EXLOG� DQG�
FRQVROLGDWH� WKH�JU HHQ� VWUXFWXUH�� DQG�IL QDOO\�� ���� WKH� UHLQIRUFHPHQW� DQG� UHKDELOLWDWLRQ� RI�WKH �
FHQWUDO� KLVWRULF� DUHDV��%DLUUR�$OWR�ZDV� LQWHJUDWHG��ZLWK� LWV�'HYHORSPHQW�3ODQ�� ,Q� VKRUW�� WKLV�
ZDV�WKH�PDLQ�OD\RXW�RI�WKH��VW�*HQHUDWLRQ�0DVWHU�3ODQ�IRU�WKH�&LW\�LQ�������
�

6. The scope of the empirical survey 
6ORZO\��EXW�VWHDGLO\��%DLUUR�$OWR� ��DV�VHHQ� ��HYROYHG� LQWR�D�SODFH�RI� WDYHUQV��JDPEOLQJ��DQG�
SURVWLWXWLRQ�DQG�WKDW�LV�KRZ�WKH���WK�FHQWXU\�ZLOO�ILQG�LW��7KLV�WUHQG�ZLOO�ODVW�WLOO�WKH�����
V�ZKHQ�
LW� VWDUWV� EHFRPLQJ� DWWUDFWLYH� WR�DU WLVWV�� GURSRXWV�� DOWHUQDWLYH� SHRSOH� LQ� JHQHUDO� ZKR� EHQHILW�
IURP� D�QHZ � GLUHFWLRQ� FRQQHFWHG� WR� FXUUHQW� IDVKLRQ� MRLQWV�� DQWLTXH� VKRSV� EXW�P RVW� RI�DO O��
UHYDPSHG�WDYHUQV��QHZ�WUHQG\�UHVWDXUDQWV��DQG�EDUV��0RUH�UHFHQWO\��KRVWHOV��W\SLFDOO\��QHZ��
ROG�VKRSV�DQG�KLJK�FODVV�IUDQFKLVLQJ��VLGH�E\�VLGH�ZLWK�HQWLUHO\�UHIXUELVKHG�EXLOGLQJV�SRS�RXW�
GDLO\��
+RZHYHU�� WR� GXO\� LQWHUYHQH� LQ� VXFK� DQ�L QWULFDWH� XUEDQ�� IXQFWLRQDO�� VRFLDO� IDEULFV�� HPSLULF�
UHFROOHFWLRQ�ZDV�GRQH��ZKLFK�DOORZHG�LPSURYLQJ�PHWKRGRORJLFDO�DSSURDFKHV��7KURXJKRXW�WKH�
ODVW� WZR� \HDUV�� D�WHDP � DW�WKH�/L VERQ� 6FKRRO� RI�$ UFKLWHFWXUH�� 8QLYHUVLW\� RI�/L VERQ�� LQ� LWV�
UHVHDUFK�JURXS�0XUEV��&,$8'���KDV�EHHQ�FDUU\LQJ�RXW�D�EURDG�VHW�RI�WDVNV�ZKLFK�DUH�WR�IRUP�
SDUW�RI�WKH�QH[W�8UEDQ�5HKDELOLWDWLRQ�'HWDLO�3ODQ�RI�%DLUUR�$OWR�DQG�%LFD��3358%$%����
7KH� RIILFLDOO\� SXEOLVKHG� *XLGHOLQHV� IRU� WKH�3 ODQ� �Termos de Referência�� IUDPH� WKH�V WXG\��
ZKLFK� FRQVLVWV� RI� D� ULJRURXV� VXUYH\� RQ�O DQG� XVH�� FRQVHUYDWLRQ�� DQG�KHU LWDJH� E\� GHVLJQ��
SKRWRJUDSK\� DQG�* ,6� RI� %DLUUR� $OWR� DQG�% LFD�� ,W�Z LOO� GHYHORS� XQGHU� WKH�XP EUHOOD� RI� WKH�
1DWLRQDO�/DZ�IRU�8UEDQ�5HKDELOLWDWLRQ��
7KH� WHDP� UHVRUWHG� WR� LQIRUPDWLRQ� JDWKHUHG� E\� EXLOGLQJ� DQG� VWUHHW� �ZLWK� WKH� DVVLVWDQFH� RI�
GURQH�� ODVHU� GLVWDQFH� PHDVXUHUV�� DQG� D� IXOO� SKRWRJUDSK\� SRUWIROLR�� DQG� DYDLODEOH� LQ� *,6�
WKHPDWLF�FDUWRJUDSK\��ODQG�XVH��QXPEHU�RI�IORRUV��FRQVWUXFWLRQ�W\SH��PDLQWHQDQFH�VWDWXV��DQG�
VR�IRUWK���+HULWDJH��ODQG�XVH��SXEOLF�VSDFH��DQG�FRQVHUYDWLRQ�VWDWH�ZHUH�PDSSHG���
$�GHVLJQHG�FRGH�ZDV�DSSOLHG��VWUHHW�E\�VWUHHW��4XDQWLWLHV�DQG�TXDOLWLHV�DUH�XQGHU�WULDO��
,Q�WKLV�FDVH��WKH�VWXG\�LV�DSSOLHG�WR�WKH�$UHD�RI�,QWHUYHQWLRQ�RI�WKH�8UEDQ�5HKDELOLWDWLRQ�'HWDLO�
3ODQ�RI�%DLUUR�$OWR�DQG�%LFD��3358%$%��DQG�EDODQFHV��LQ�VFLHQWLILF�WHUPV��WKH�ZRUN�FXUUHQWO\�
FDUULHG�RXW�E\�WKH�WHDP�LQ�FROODERUDWLRQ�ZLWK�WKH�0XQLFLSDOLW\�RI�/LVERQ¶V�3ODQQLQJ�'HSDUWPHQW�
�&0/��IRU�WKH�8UEDQ�5HKDELOLWDWLRQ�3ODQ���
$W�WKH�UHVHDUFK�OHYHO��WKH�SURMHFW�DLPV�WR�VWXG\�DQG�GHYHORS�XUEDQ�LQWHUYHQWLRQ�VWUDWHJLHV�DQG�
SUDFWLFHV� LQ� DUHDV� WR�EH� YDOXHG� DQG�SU HVHUYHG� UHJDUGLQJ� XUEDQ� DQG� DUFKLWHFWXUDO� KHULWDJH��
OLIHORQJ�DJHLQJ�LQKDELWDQWV�DQG�VKRUW�WHUP�\RXQJHU�UHVLGHQWV��XQGHU�KHDY\�WRXULVWLF�SUHVVXUH��
3XEOLF�VSDFH��WHPSRUDU\�DQG�SHUPDQHQW�IRUPV�RI�KRXVLQJ��VRFLR�HFRQRPLF�WUHQGV�LQGXFHG�E\�
D� ULVLQJ� WRXULVWLF� FXULRVLW\�� VXFK� DV� KDUVK� JHQWULILFDWLRQ�� PDQDJHPHQW� DQG�U HGHVLJQ� RI�
PLQLPDO�VL]H�SXEOLF� VSDFH�XQGHU� VKRUWDJH�RI� SDUNLQJ�DQG� FDU� VSDFH� LQ� DQ�ROG�DQG�GHOLFDWH�
IDEULF��DUH�FULWLFDO�IDFWRUV�WR�FRQVLGHU��
,W� JDLQHG�DGGLWLRQDO� LQWHUHVW�� DV�D�0DVWHUV
� JURXS�RI� VWXGHQWV�GHGLFDWHG� WKHLU�8UEDQ�GHVLJQ�
DQG�SODQQLQJ�VWXGLRV����VHPHVWHUV���QRW�RQO\�WR�LQWHUDFW�ZLWK�WKH�3ODQQLQJ�'HSDUWPHQW�7HDP�
EXW� DOVR� FRQWULEXWLQJ� WR� WKH� VWDUW� RI� WKH� WDVNV� �VRPH� RI�WKHP �ZRXOG� ODWHU� MRLQ� WKH� WHDP� DW�
0XUEV��DQG�GHYHORSLQJ�VROXWLRQV�IRU�WKH�DUHD��
:KLOH� WKH� WHDP� LV�QRW� LQ� WKH�O LEHUW\�RI�GLVFORVLQJ�SULYLOHJHG� LQIRUPDWLRQ�� WKH�SDSHU�DLPHG� WR�
H[SORUH�LQWHUUHODWHG�FRQWHQWV��GUDZQ�E\�UHVHDUFK�RQ�FXUUHQW�G\QDPLFV�LQ�WKH�XUEDQ�UHDOP���
7KH�WHDP�H[SHFWV�WKDW�WKLV�DQG�IXUWKHU�ZRUN�ZLOO�DOORZ�IRU�UHVSRQVLEOH�GHYHORSPHQW�RI�XUEDQ�
GHVLJQ�VWUDWHJLHV��JURXQGHG�LQ�KHULWDJH��HQYLURQPHQWDO�DQG�VRFLDO�GLPHQVLRQV��
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7. Debates 
'HVSLWH�WKH�HIIRUWV�RI�WKH�WHFKQLFDO�WHDPV�LQ�WKH�HODERUDWLRQ�RI�VDIHJXDUG�SODQV��WKHUH�DUH�VWLOO�
SUREOHPV� WR�RYHUFRPH�� WR�DFKLHYH� WKH�H[SHFWHG�SXUSRVHV��DERXW� WKH� UHKDELOLWDWLRQ�RI� WKHVH�
KLVWRULF�QHLJKERXUKRRGV��
7KH�H[SRQHQWLDO�DFFHVV�WR�FXOWXUH�DQG�VRFLDO�PDWXUHQHVV�DOORZHG�WKH�LQFUHDVH�LQ�WKH�GHPDQG�
IRU� FXOWXUDO� DQG� OHLVXUH� DFWLYLWLHV�� ZKLFK� WUDQVODWH� LQWR� WRXULVW� GHYHORSPHQW� DV� ZHOO�� 8UEDQ�
UHKDELOLWDWLRQ�DQG�FXOWXUDO�KHULWDJH�DUH�SURPRWHUV�RI�ZHDOWK� �%DUDWD��������S�������������$V�
VXFK�� VDIHJXDUGLQJ� DQG� UHFRYHULQJ� KHULWDJH� DUH� QR� ORQJHU� D� EXUGHQ� EXW�� FRQYHUVHO\�� D�
VWUDWHJLF� LQYHVWPHQW�� ,QWHJUDWHG� LQWR� D� SROLF\� IUDPHZRUN� IRU� WRXULVP� GHYHORSPHQW� DQG�
LQFUHDVLQJ�FRPSHWLWLYHQHVV��KRZHYHU��
,Q�WKH�UHKDELOLWDWLRQ�RI�KLVWRULF�FHQWUHV�� WKHUH� LV�VWLOO�VRPH�ODFN�RI�FULWHULD�IRU� WKH�VHOHFWLRQ�RI�
WKH�DUFKLWHFWXUDO�HOHPHQWV�WR�EH�SUHVHUYHG��WRJHWKHU�ZLWK�PHDVXUHV�IRU�WKH�UHSDLU�RI�EXLOGLQJV��
9HU\�RIWHQ��RSWLRQV�OHDG�WR�FRQWURYHUVLDO�EXLOGLQJ�UHTXDOLILFDWLRQ�SUDFWLFHV��
7KH�'HFODUDWLRQ�RI�1DUD��ZKLFK�VHWV�RXW�JXLGLQJ�SULQFLSOHV� IRU�DVVHVVLQJ� WKH�DXWKHQWLFLW\�RI�
KHULWDJH��UHIOHFWV�WKH�YDOXHV�RI�WKH������9HQLFH�&KDUWHU��VWUHVVLQJ�WKH�LPSRUWDQFH�RI�FXOWXUDO�
GLYHUVLW\�DV�LUUHSODFHDEOH�LQ�WKH�FRQWH[W�RI�KXPDQLW\��SDUDJUDSK����'HFODUDWLRQ�RI�1DUD��������
+RZHYHU�� WKH� HYDOXDWLRQ� DQG� FRQVHUYDWLRQ� RI� FXOWXUDO� KHULWDJH� GHSHQG� RQ� WKH� DELOLW\� WR�
XQGHUVWDQG� WKH�L QWULQVLF� YDOXH� WR� LW� DQG�WKH � FUHGLEOH� GHJUHH� RI� WKH� LQIRUPDWLRQ� RQ�WKH �
FKDUDFWHULVWLFV�RI�WKH�VSHFLILF�REMHFW�FRQVLGHUHG�DV�KHULWDJH��SRLQWV�������DQG�����'HFODUDWLRQ�
RI�1DUD���������
2QH�RI�WKH�DVSHFWV�RI�XUEDQ�UHKDELOLWDWLRQ�LQ�WKH�KLVWRULF�QHLJKERXUKRRGV�LV��VLJQLILFDQWO\��WKH�
TXDOLILFDWLRQ� RI�WKH�SXEO LF� VSDFH�� ,Q� VKRUW�� WKH� VWUDWHJ\� DGRSWHG�V KRXOG� EH�L QWHJUDWHG�� DQG�
WUDQVYHUVDO� WR�DOO�VHFWRUV� �� IURP�DUFKLWHFWXUH�DQG�SXEOLF�VSDFH� WR�DFFHVVLELOLW\��HQYLURQPHQW��
DQG� KHULWDJH�� 8QGHU� WKH�V FRSH� RI� WKH� QHZ� JHQHUDWLRQ� RI� 0XQLFLSDO� 3ODQV�� WKH� 0XQLFLSDO�
0DVWHU�3ODQ� RI�/L VERQ� UDWLILHG� LQ� ������ZLWK� VHYHUDO� DPHQGPHQWV� DGRSWHG��2QH�PD\� LQIHU��
WKDW� QHZ� SHUVSHFWLYH� SURPRWHG� UHNLQGOLQJ� LQ� GHYHORSPHQW� DQG�GHWDL O� SODQV�� HVSHFLDOO\� LQ�
WKRVH�WKDW�UHPDLQHG�LQFRQFOXVLYH�IRU�VR�PDQ\�\HDUV��
7KH� FLW\� RI�/L VERQ�� XQGHU� D� SURORQJHG� GHPRJUDSKLF� ORVV�� MRLQHG� QHZ� SURFHVVHV� RI� XUEDQ�
UHKDELOLWDWLRQ� LQ� WKH�RO GHVW� DQG� WUDGLWLRQDO� GLVWULFWV� RI�WKH�F LW\�� /DWHU�� DQ�L QFUHDVLQJ� XUEDQ�
SUHVVXUH�UHVXUIDFHV�DV�XQH[SHFWHG�IRUPV�RI�JHQWULILFDWLRQ��1RZDGD\V��VKRUWDJH�RI�DIIRUGDEOH�
KRXVLQJ�LQ�WKH�FHQWUH�DQG�D�JURZLQJ�LQWHUHVW�LQ�VKRUW�WLPH�UHVLGHQFH��PDLQO\�DVVRFLDWHG�ZLWK�D�
WRXULVW� LQWHUHVW� RI�Y HU\� VLJQLILFDQW� GLPHQVLRQV�� DUH� UDLVLQJ� WKH� WROO� WR� WKH� RQHV�ZKR�ZLVK� WR�
UHPDLQ�ZKHUH�WKH\�ZHUH�ERUQ���
7KHVH�SKHQRPHQD��ZKLFK�DUH�EHQHILFLDO�LQ�HFRQRPLF�DQG�FXOWXUDO�WHUPV��HYHQ�WR�IXQG�XUEDQ�
UHKDELOLWDWLRQ��KDYH�EHHQ�FKDOOHQJLQJ��RU�VKRXOG�ZH�VD\�WDQWDOLVLQJ"��WKH�PXQLFLSDO�H[HFXWLYH��
ODVKLQJ�FLWL]HQV¶�PRYHPHQWV�DQG��SROLWLFDO�±�HLWKHU�IRU�RU�DJDLQVW���� WR� LQWURGXFH�XVHIXO�WRROV��
HVSHFLDOO\� LQ� WKH�DUHDV�RI� JUHDWHVW� KHULWDJH� LQWHUHVW�� WR� SUHYHQW� FUXGH�HYLFWLRQV�RI� SUHYLRXV�
LQKDELWDQWV���
,Q�WKLV�VHQVH��RQH�PD\�VD\�WKDW�ROG�SUREOHPV�ULVH�DV�QHZ��*LYHQ�IUHVK�SHUVSHFWLYHV�RQ�WKH�
XUEDQ�GLPHQVLRQ��QHZ�WHFKQRORJLHV�IRU�LWV�PDQDJHPHQW�DQG�WKH�QHFHVVDU\�YDORULVDWLRQ�RI�WKH�
SXEOLF�VSDFH�DQG�WKH�EXLOW�KHULWDJH��WKH\�UH�HPHUJH�DV�XUJHQW� LQ�GDLO\�PHGLD��:LWK�UHQHZHG�
LQVWUXPHQWV� DQG� WKURXJK� GLIIHUHQW� OHQVHV�� WKUHH� 3ODQV� ZRXOG� VWHS� IRUZDUG�� 7KH� ILUVW� WR� EH�
LPSOHPHQWHG��ZLWK�VXFFHVV�DQG�DZDUGHG�TXDOLW\��ZDV�WKH�8UEDQ�5HKDELOLWDWLRQ�RI�0RXUDULD��
IROORZHG� E\� D�3 ODQ� WR�0DGUDJRD�� %DLUUR� $OWR� DQG�% LFD�� IRU� ZKLFK� WKLV� WHDP� ZDV� FDOOHG� WR�
FROODERUDWH�LQ��ZLOO�EH�WKH�WKLUG��7KHVH�DUH�SULPH�SODQQLQJ�DQG�GHVLJQ�H[DPSOHV�±�WKDW�ZLOO�EH�
LQWHQVHO\�VFUXWLQLVHG����LQ�WRS�VLWHV�RI�/LVERQ��
�
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Research on the scopes of eco-tourism development of areas along 
transregional mega linear projects of China ²²a practice study of Yin Jiang Ji 
Huai Project  

Qian, Renzan; Xia, Huiya; Yan, Cunai; Xia, Nankai, SHANGHAI, China   

 

ABSTRACT: 

Due to the historical legacy and continuous promotion of the construction of mega 
infrastructure in  
China, China has more and more trans-regional mega linear projects, such as the 
BeijingHangzhou Grand Canal, the South to North Water Diversion Project, the tourism road 
along the Yellow river, etc.  

As these projects generally have a huge impact on the surrounding ecological environment, 
meanwhile multi eco-tourism resources are also enriched in the surrounding areas, how to 
develop eco-tourism which is based on ecological protection is one of the key concern for the 
decision makers of these projects.  

In this context, planning or studies of ecological protection and eco-tourism development of 
areas along this kind of projects have emerged in recent years. One of the core tasks of these 
planning or studies is to research and define the controlling, radiation, and linkage scopes of 
eco-tourism development of the areas along the projects, for providing significant reference to 
the planning, construction, ecological restoration, tourism development and management of 
them.  

However, this is where the difficulty lies: these projects involve a lot of administrative areas, 
and the topography, ecological environment, tourism resources and management bodies along 
them are extremely complex.  

This paper attempts to explore an operational method and route for delimitating the scopes of 
the eco-tourism development of the areas along the trans-regional mega linear projects.  

First of all, this paper will research three other relevant planning or studies²²the study of 
national heritage and ecological corridor of Beijing-Hangzhou Grand Canal; the planning of 
eco-tourism belt along the middle route of South to North Water Diversion Project, the top-level 
design of the" tourism road along the Yellow river" Project²²for studying and summarizing 
their methods, routes, and theories of delimitating the scopes of eco-tourism development.  

Secondly, discussing the common route of delimitating the scopes: determining the priority of 
influencing factors²²determining the scope levels ²²determining the planning and control 
content within each level . Based on the route, we try to construct the theoretical model²² 
"multidimension flexible scopes". The model includes flexibility of special levels, flexibility of 
management, flexibility of planning control, etc.  

Finally, focusing on the practice case ²²the Yin Jiang Ji Huai project ( project of diversion 
water from Yangtze River to Huai River), to explore the application of the theory in practice. 
The project is China's major water conservancy project after the Three Gorges Project and the 
South to North Water Diversion Project, which is also the most comprehensive strategic water 
resource allocation project in China. The project is more than 580 kilometers long, connecting 
the Yangtze river and the Huai river, and passes through two provinces with 46 counties and 
districts. 
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'HYHORSLQJ�D�&RQFHSWXDO�)UDPHZRUN�IRU�3ODQQLQJ�RI�/RFDWLRQ��$OORFDWLRQ�RI�
6FKRROV�LQ�,QGLDQ�&LWLHV 

6ZHFKFKD� 52<�� 6DLNDW� .XPDU� 3$8/�� 9LYHN� $*1,+275,�� ,QGLDQ� ,QVWLWXWH� RI� 7HFKQRORJ\�
.KDUDJSXU��,QGLD�

Abstract 

7KH� JRYHUQPHQW� RI� ,QGLD� FODLPV� WR� KDYH� SURYLGHG� D� VFKRRO� DW� D� GLVWDQFH� RI� �NP� IRU� HYHU\�
KRXVHKROG� LQ�WKH�FRXQWU\��1HYHUWKHOHVV��WKH�PDMRULW\�RI� WKH�SDUHQWV�GR�QRW�SUHIHU� WR�VHQG�WKHLU�
FKLOGUHQ� WR� WKH� QHLJKERULQJ� VFKRRO�� ,W� LV� HVWLPDWHG� WKDW� DQ� DGGLWLRQDO� �������� VFKRROV� ZLOO� EH�
UHTXLUHG�LQ�WKH�QHDU�IXWXUH��+HQFH�FRPHV�WKH�UROH�RI�WKH�FLW\�SODQQHUV�WR�FRQWURO�WKH�VLWLQJ�RI�WKH�
KHDY\�VXUJH�RI�WKH�XSFRPLQJ�VFKRROV��$Q�LQ�GHSWK�DQDO\VLV�RI�WKH�FXUUHQW�WUHQGV�RI�VFKRRO�VLWLQJ�
LV� GRQH�� 7R� FRPH� XS� ZLWK� DQ� HIILFLHQW� DSSURDFK� IRU� VLWLQJ� VFKRROV�� WKHRULHV� DERXW� VFKRRO�
HIIHFWLYHQHVV�LV�VWXGLHG��7KLV�VWXG\�LQIHUV�WKDW�WKH�QHLJKERUKRRG�FRQFHSW�RI�VFKRRO�LV�YHU\�HIIHFWLYH�
IURP�WKH�ORFDWLRQDO�SRLQW�RI�YLHZ�IRU�DQ�RYHUDOO�GHYHORSPHQW�RI�D�FKLOG��+RZHYHU��LW�KDV�LWV�RZQ�
OLPLWDWLRQV�ZKLFK�PDNHV�LW�GLIILFXOW�WR�EH�DSSOLHG��HVSHFLDOO\�LQ�WKH�FRXQWULHV�OLNH�,QGLD��7KH�VWXG\�
FRQFOXGHV� ZLWK� DQ� DSSURDFK� IRU� WKH� SODQQLQJ� RI� VFKRRO� VLWLQJ� ZKLFK� UHVSHFWV� WKH� LGHD� RI�
QHLJKERUKRRG�VFKRROV��
.H\ZRUGV��VFKRRO�VLWLQJ��QHLJKERUKRRG�VFKRROV��VFKRRO�HIIHFWLYHQHVV�

1. Introduction 
&RQVWUXFWLRQ�RI�D�VFKRRO�UHTXLUHV�D�KXJH�LQYHVWPHQW�RI�FDSLWDO��WLPH��DQG�UHVRXUFHV�DQG�WKH\�DUH�
SHUPDQHQW�VWUXFWXUHV�KDYLQJ�ERWK�WUDQVLHQW�HIIHFWV�RQ�PRGH�FKRLFH�RI�FKLOGUHQ�WUDYHOLQJ�WR�VFKRRO�
DV� ZHOO� DV� SHUSHWXDO� HIIHFWV� RQ� WKH� VSDWLDO� GHYHORSPHQW� RI� WKH� FRPPXQLW\� �0F'RQDOG� �������
/RFDWLRQ� RI� VFKRROV� LV� LPSRUWDQW� IURP� WKH� SHUVSHFWLYH� RI� VFKRRO� HIIHFWLYHQHVV�� LQ� WHUPV� RI�
DFDGHPLF�VXFFHVV�DQG�SK\VLFDO�KHDOWK�DQG�ZHOOEHLQJ��$QJXV��������$�JRRG�ORFDWLRQ�FDQ�SURPRWH�
FRPPXQLW\� SDUWLFLSDWLRQ� LQ� WKH� HGXFDWLRQ� RI� FKLOGUHQ� �6DQGHUV� ������� LQFUHDVH� WKH� UDWH� RI�
ZDONDELOLW\�DQG�FRQWURO�WKH�PRGH�RI�WUDQVSRUWDWLRQ��0F'RQDOG�����D���,I�VLWHG�LQ�D�QHLJKERUKRRG��
LW�FDQ�SURYLGH�VSDFH�IRU�VHYHUDO�FRPPXQLW\�IDFLOLWLHV�OLNH�OLEUDU\��VSRUWV�JURXQG��DQG�DPSKLWKHDWHU�
ZKLFK�RWKHUZLVH�LV�GLIILFXOW�WR�SURYLGH�LQ�WKH�XUEDQ�VSDFH�FUXQFK��,W�FDQ�UHVWULFW�LQHTXDOLW\�RI�VRFLDO�
LQIUDVWUXFWXUH� �3DO� ������ DQG�PRVW� LPSRUWDQWO\�� SURYLGH� HGXFDWLRQDO� IDFLOLWLHV� DFFRUGLQJ� WR� WKH�
VSDWLDO� FKDUDFWHULVWLFV� RI� WKH� UHJLRQ� DQG� KHOS� LQ� UHGXFWLRQ� RI� VRFLDO� GLVSDULWLHV� �+DOODN� �������
+RZHYHU��GXH�WR�WKH�JURZLQJ�HGXFDWLRQ�SURJUDPV�DQG�RZLQJ�WR�WKH�QHHG�RI�IXWXUH�H[SDQVLRQ�DQG�
HFRQRPLFV�RI�VFDOH��VFKRROV�UHTXLUH�KDYLQJ�KXJH�DFUHDJH�RI�ODQG�ZKLFK�LV�QRW�SRVVLEOH�WR�DFTXLUH�
LQ�WKH�FRUH�XUEDQ�DUHDV��7KHUHIRUH��VFKRROV�WHQG�WR�VKLIW�DW�WKH�RXWVNLUWV�RI�WKH�FLWLHV��ZKHUH�ODQG�
LV�DYDLODEOH�LQ�SURIXVLRQ�DQG�DW�ORZHU�SULFH��D�SURFHVV�WHUPHG�DV�VFKRRO�VSUDZO��1HYHUWKHOHVV��WKLV�
WUHQG�LV�SHUFHLYHG�WR�KDYH�D�ORW�RI�UHSHUFXVVLRQV�DQG�WKH�FRQWHPSRUDU\�HGXFDWLRQLVWV�DQG�SODQQHUV�
DUH�PDNLQJ�WKHLU�HIIRUW�WR�EULQJ�EDFN�WKH�SULQFLSOHV�RI�QHLJKERUKRRG�VFKRROV���
7KH�PDLQ�TXHVWLRQ�DGGUHVVHG� LQ�WKLV�SDSHU� LV� WKDW�DUH�WKH�SROLF\� LQWHUYHQWLRQV� LPSRVHG�E\� WKH�
,QGLDQ�JRYHUQPHQW�HIILFLHQW�HQRXJK�IRU�DQ�HTXLWDEOH�SURYLVLRQ�RI�VFKRROV��7KH�GLVFXVVLRQ�VWDUWV�
ZLWK�WKH�HYROXWLRQ�RI�FRQWHPSRUDU\�VFKRRO�V\VWHP�DQG�KRZ�LW�OHG�WR�WKH�IRUPDWLRQ�RI�WKH�VFKRRO�
VLWLQJ�JXLGHOLQHV��,W�WKHQ�GHOYHV�LQWR�KRZ�WKH�FRQFHSW�RI�QHLJKERUKRRG�VFKRROV�FDPH�XS�DORQJ�ZLWK�
LWV� DGYDQWDJHV�DQG�GLVDGYDQWDJHV��1H[W�� LW� DQDO\VHV� WKH� FXUUHQW� WUHQG�RI� VFKRRO� VLWLQJ�DQG� LWV�
UHSHUFXVVLRQV�WKDW�KDYH�FRPH�XS��7KH�LPSRUWDQFH�RI�QHLJKERUKRRG�VFKRROV��IURP�ORFDWLRQ�SRLQW�
RI�YLHZ�LV�HVWDEOLVKHG��7KLV�LV�IROORZHG�E\�LGHQWLILFDWLRQ�RI�WKH�JDS�LQ�WKH�SROLF\�LQWHUYHQWLRQ�ZKLFK�
GRHV�QRW�DOORZ�WKH�LPSOHPHQWDWLRQ�RI�WKH�QHLJKERUKRRG�VFKRROV�LQ�,QGLDQ�&LWLHV���
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2. Education: An evolutionary perspective    
$�SURIRXQG�GLVFXVVLRQ�DERXW�WKH�ORFDWLRQ�RI�VFKRROV�UHTXLUHV�D�OLWWOH�DSSUHKHQVLRQ�RI�WKH�HYROXWLRQ�
RI�WKH�FRQWHPSRUDU\�VFKRRO�V\VWHP�LQ�RUGHU�WR�XQGHUVWDQG�LWV�LPSRUWDQFH�DQG�UHFRJQL]H�LWV�IODZV��
,QLWLDOO\�� WLOO� WKH� ����V¶� WKH� HGXFDWLRQ�ZDV� YHU\� LQIRUPDO� LQ� QDWXUH�� VLJQLILFDQW� RQO\� IRU� WKH� HOLWH�
FODVV�0XUSK\�������DQG�WKH�LPSDUWDWLRQ�ZDV�WKH�UHVSRQVLELOLW\�RI�WKH�UHOLJLRXV�LQVWLWXWLRQV�ULYDOLQJ�
IRU�WKHLU�VWXGHQWV��%U\N�HW�DO���������7KH�LQGXVWULDO�UHYROXWLRQ�LQ�WKH�����V¶�EURXJKW�DQ�XSVXUJH�LQ�
WKH�HFRQRPLF�FRQGLWLRQ�RI�WKH�SHRSOH��7KHUHIRUH��WKH�FXVWRP�RI�FKLOG�ODERU�VWDUWHG�EUHDNLQJ�RII�
DQG�FKLOGKRRG�EHJDQ�WR�EH�IDWKRPHG�DV�D�SKDVH�RI�OHDUQLQJ��*UD\��������7KH�LGHD�RI�XQLYHUVDO�
HGXFDWLRQ� ZDV� KLJKO\� DSSUHFLDWHG� DQG� WKH� DGYDQFHG� QDWLRQV� HQDFWHG� ODZV� RI� FRPSXOVRU\�
HGXFDWLRQ��$�UHYROXWLRQDU\�V\VWHP�RI�HGXFDWLRQ�ZDV�HYROYHG�LQ�3UXVVLD�ZKLFK�ZDV�DEOH�WR�LPSDUW�
PDVV�HGXFDWLRQ��KLJKO\�LQVSLUHG�E\�WKH�LQGXVWULDO�UHYROXWLRQ�RI�WKDW�DJH��*UD\�������.KDQ�	�1RHU��
�������,Q�������+RUDFH�0DQQ��WKH�KHDG�RI�%RDUG�RI�(GXFDWLRQ�RI�0DVVDFKXVHWWV��DGRSWHG�WKH�
VDPH�PRGHO�LQ�WKH�$PHULFDQ�VWDWHV�LQ�RUGHU�WR�SURGXFH�DQ�HJDOLWDULDQ�VWDWH��%\�������WKLV�EHFDPH�
WKH�PRVW�JHQHULF�PRGHO� RI� WKH� HGXFDWLRQ� V\VWHP�� WKURXJKRXW� WKH�ZRUG�DQG�E\� WKH� HQG� RI� WKH�
����V¶��WKH�V\VWHP�ZDV�KLJKO\�IRUPDOL]HG�E\�VHWWLQJ�D�VWDQGDUG�WLPH�SHULRG�DQG�FXUULFXOXP��.KDQ�
	�1RHU���������

3. The Idea of Neighborhood Schools 
%\� WKH� HQG� RI� ��WK� FHQWXU\�� VFKRROV� KDG� EHFRPH� LPSRUWDQW� VRFLDO� LQIUDVWUXFWXUHV�� $OVR�� WKH�
LQGXVWULDOL]LQJ�FLWLHV�KDG�QHZ�FKDUDFWHULVWLFV�WKDW�QHHGHG�QHZ�SODQQLQJ�SULQFLSOHV��&ODUHQFH�$UWKXU�
3HUU\��FDPH�XS�ZLWK�D�VROXWLRQ�ZLWK�D�QHZ�SODQQLQJ�PRGHO�KDYLQJ�QHLJKERUKRRGV�DV�VHOI�FRQWDLQHG�
DQG�IXQFWLRQDO�SODQQLQJ�XQLWV��LQ�KLV�SDSHU�LQ�WKH������5HJLRQDO�3ODQ�RI�1HZ�<RUN�DQG�,WV�(QYLURQV��
2QH�RI�WKH�FRUH�SULQFLSOHV�RI�KLV�QHLJKERUKRRG�XQLW�ZDV�D�VFKRRO�FHQWULF�GHVLJQ�ZKHUH�D�VFKRRO�
ZDV�WKH�IRFDO�SRLQW�RI�D�QHLJKERUKRRG��VLWXDWHG�DW�D�ZDONDEOH�GLVWDQFH�IURP�DOO� WKH�UHVLGHQFHV�
�3HUU\�������/DZKRQ��������7KLV�ZDV�WKH�ILUVW�PHQWLRQ�RI�WKH�ORFDWLRQ�RI�VFKRROV�LQ�WKH�SODQQLQJ�
SULQFLSOHV�� ,W�ZDV� XQLYHUVDOO\� DSSUHFLDWHG� DQG� LV� DGRSWHG� WLOO� SUHVHQW� IRU� LWV� VXFFHVVIXO� LGHD�RI�
PDNLQJ�VFKRROV�DFFHVVLEOH��

3.1. Advantages of neighborhood schools 
6HYHUDO�QDWLRQV� WRGD\� IROORZ� WKH�V\VWHP�RI�VFKRRO�GLVWULFWV��ZKHUH�HYHU\�VFKRRO�KDV�D�GHILQHG�
DWWHQGDQFH�]RQH� IURP�ZKLFK�VWXGHQWV�DUH�HQWLWOHG� WR�JHW� HQUROOHG��6WXGHQWV� IURP�RWKHU�VFKRRO�
]RQHV�DUH�QRW�HOLJLEOH� IRU�DGPLVVLRQ� WR� WKH�VFKRRO�RU� WKH\�DUH�GHSULYHG�RI�VRPH�IDFLOLWLHV��7KH�
ELJJHVW�DGYDQWDJH�RI�D�QHLJKERUKRRG�VFKRRO�LV�LWV�SUDFWLFDOLW\�LQ�WHUPV�RI�GLVWDQFH��WLPH�DQG�RWKHU�
ORJLVWLFV��%HDXPRQW�������%HDXPRQW�������$OOHQ��������3UR[LPLW\�JLYHV�SDUHQWV�RSSRUWXQLW\�WR�
SDUWLFLSDWH�LQ�WKHLU�FKLOGUHQ¶V�HGXFDWLRQ��E\�LQWHUDFWLQJ�ZLWK�VFKRROV�DQG�RWKHU�SDUHQWV��%HDXPRQW�
������ %HDXPRQW� ������ 1HW� ,QGXVWULHV� ������� &RPPXQLW\� IHHOLQJ�� ZKLFK� LV� LPSRUWDQW� IRU� DQ�
DGROHVFHQW¶V�JURZWK�LV�IRVWHUHG�LQ�D�QHLJKERUKRRG�VFKRRO�VLQFH�WKH\�DUH�DEOH�WR�GHYHORS�EHWWHU�
ERQGLQJ��EHORQJLQJ�WR�WKH�VDPH�ORFDWLRQ��$OOHQ�������6LQKD�HW�DO���������5HVHDUFK�KDV�DOVR�VKRZQ�
WKDW�D�JURXS�RI�DGROHVFHQWV�WHQG�WR�KDYH�EHWWHU�DFDGHPLF�SHUIRUPDQFH�LI�WKH\�DWWHQG�WKH�VDPH�
VFKRRO��6LQKD�HW�DO���������6FKRROV�HDUOLHU�XVHG�WR�EH�EXLOW�DV�LPSRUWDQW�ODQGPDUNV�WR�LQVSLUH�FLYLF�
SULGH�DQG�VHQVH�RI�FRPPXQLW\�LQ�WKH�FKLOGUHQ��1HLJKERUKRRG�VFKRROV�DOVR�DYHUW�GHSHQGHQFH�RQ�
YHKLFXODU� WUDQVSRUWDWLRQ�ZKLFK� LV� SURYHG� WR� EH� RQH� RI� WKH� UHDVRQV� IRU� FKLOGUHQ� GHOLQTXHQFLHV�
�%HDXPRQW�������1HW�,QGXVWULHV���������

3.2. Criticisms of neighborhood schools 
$SSDUHQWO\�� WKH� V\VWHP� RI� QHLJKERUKRRG� VFKRROV� KDV� LWV� RZQ� OLPLWDWLRQV�� ZKLFK� KDYH� EHHQ�
LGHQWLILHG�E\�WKH�UHVHDUFKHUV�YHU\�ZHOO��7KH�ILUVW� OLPLWDWLRQ�LV�WKDW�WKHUH�LV�ODFN�RI�GLYHUVLW\�ZKLFK�
UHVWULFWV�FKLOGUHQ¶V�SHUVRQDOLW\�GHYHORSPHQW�DQG�WHQGV�WR�SURSDJDWH�VRFLDO�GLVSDULW\��6LQKD�HW�DO��
�������6RPH�DUJXH�WKDW�LW�LV�DQ�RXWGDWHG�FRQFHSW�DQG�LW�GRHV�QRW�OHW�WKH�VFKRROV�PDWFK�ZLWK�WKH�
FXUUHQW� EHQFKPDUNV� �%HDXPRQW� ������� 7KH� VPDOO� VL]H� RI� WKH� QHLJKERUKRRG� VFKRROV� LV� DOVR�
FULWLFL]HG�IRU�WKH�SRRU�HFRQRPLFV�RI�VFDOH�DQG�IRU�QRW�EHLQJ�DEOH�WR�SURYLGH�HQRXJK�VSDFH�IRU�H[WUD�
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FXUULFXODU�DFWLYLWLHV��%HDXPRQW�������� ,W� ODFNV�VXVWDLQDELOLW\�GXH�WR�WKH�LQFHVVDQW�FKDQFH�LQ�WKH�
VFKRRO�JRLQJ�SRSXODWLRQ�RI�DQ�DUHD��0F'RQDOG�������DQG�LW�PD\�QRW�DOZD\V�EH�SRVVLEOH�WR�PHHW�
WKH� WKUHVKROG�SRSXODWLRQ�RI�D�VFKRRO� LQ�HYHU\�QHLJKERUKRRG��DQG�WKXV��WKLV�VFKRRO�V\VWHP�PD\�
RQO\�EH�VXLWDEOH�IRU�PRGHUDWH�WR�KLJK�GHQVLW\�QHLJKERUKRRGV��0F'RQDOG�����D���,W�LV�DOVR�DFFXVHG�
RI� SURPRWLQJ� VRFLDO� VHJUHJDWLRQ� LQ� WKH� VRFLHW\� RQ� WKH� JURXQGV� RI� UDFH� DQG� RWKHU� VRFLDO�
FODVVLILFDWLRQV��$OOHQ�������0F'RQDOG�����D��� ,Q�UHVSRQVH�� WKH�8QLWHG�6WDWHV�JRYHUQPHQW�KDG�
VWDUWHG� D� EXVVLQJ� V\VWHP� WR� WUDQVSRUW� FKLOGUHQ� IURP� RQH� QHLJKERUKRRG� WR� VFKRROV� LQ� RWKHU�
QHLJKERUKRRGV�ZLWK�GLIIHUHQW�VRFLR�HFRQRPLF�FKDUDFWHULVWLFV���
+RZHYHU��LW�ZDV�YHU\�LQWHUHVWLQJ�WR�QRWH�WKDW�ZKHQ�WKHVH�DXWKRUV�KDG�KLJKOLJKWHG�WKH�GUDZEDFNV�
RI�WKH�QHLJKERUKRRG�VFKRROV��DW�WKH�VDPH�WLPH�WKH\�KDG�JLYHQ�VXJJHVWLRQV�DQG�VRPH�FRXQWHU�
DUJXPHQWV�DJDLQVW�WKH�FULWLFL]HG�SRLQWV�DV�ZHOO��DJDLQ�PDNLQJ�XV�UHDOL]H�WKH�VLJQLILFDQFH�RI� WKH�
QHLJKERUKRRG�VFKRROV��7R�FRXQWHU�WKH�ODFN�RI�GLYHUVLW\�LQ�WKH�QHLJKERUKRRG�VFKRROV��6LQKD��������
VXJJHVWHG� DOORFDWLQJ� FKLOGUHQ� IURP� QHDUE\� QHLJKERUKRRGV� ZLWK� GLIIHUHQW� VRFLR�HFRQRPLF�
FKDUDFWHULVWLFV�LQ�D�SDUWLFXODU�VFKRRO�DQG�VFKRROV�WR�HQFRXUDJH�SXSLOV�LQ�YHUVDWLOH�DUHDV��,Q�RUGHU�
WR� SUHYHQW� VRFLDO� GLVSDULW\�� WKHUH� FDQ� EH� IL[HG� ORZHU� DQG� WKH� XSSHU� ERXQGV� WR� WKH� QXPEHU� RI�
VWXGHQWV�IURP�WKH�VDPH�QHLJKERUKRRG�ZKR�FDQ�WDNH�DGPLVVLRQ�LQ�DQ\�VFKRRO���2QH�RI�WKH�PRVW�
SURPLQHQW� FULWLFLVP� LV� DERXW� WKH� UHVWUDLQHG� VL]H� RI� WKH� VFKRRO� ZKLFK� GRHV� QRW� OHW� LW� PHHW� WKH�
VWDQGDUGV�VHW�E\�WKH�DXWKRULW\��%XW�WKH�UHQRYDWLRQV�RI�KLVWRULF�VFKRROV�LQ�6SRNDQH��:DVKLQJWRQ��
6DQ�$QWRQLR��7H[DV��DQG�%RLVH��,GDKR��FKDOOHQJH�WKH�QRWLRQ��%HDXPRQW��������0RUHRYHU��ODUJH�
VFKRRO�EXLOGLQJV�DUH�QRW�GHVLUHG�IURP�GHVLJQ�DVSHFW�DQG�PDQ\�HGXFDWRUV�VXJJHVW�WKDW�VPDOOHU�
VFDOH�HQDEOHV�PRUH�SHUVRQDOL]HG�DWWHQWLRQ�DQG�SURYLGHV�D�VDIHU�DQG�PRUH�VHFXUH�HQYLURQPHQW�
IRU� WKH�VWXGHQWV��5HVHDUFK�KDV�DOVR�VKRZQ� WKDW� WKRXJK� ODUJH�VFKRROV�DW�VSUDZO�DUHDV�SURYLGH�
EHWWHU�VSRUWV�IDFLOLWLHV��WKH�LQFUHDVHG�GLVWDQFH�PDNH�FKLOGUHQ�GHSHQGHQW�RQ�PRWRUL]HG�WUDQVSRUW�
ZKLFK�LQFUHDVHV�WKH�SHUFHQWDJH�RI�RYHUZHLJKW�FKLOGUHQ��%HDXPRQW�������%HDXPRQW��������$OVR��
DFFRUGLQJ�WR�%HDXPRQW���������DSSURSULDWH�VL]H�DQG�FRPPXQLW\�FHQWHUHGQHVV�DUH�WKH�WZR�PRVW�
LPSRUWDQW�HOHPHQWV�RI�D�JRRG�VFKRRO��1HLJKERUKRRG�VFKRROV�DUH�DOVR�FRQGHPQHG�IRU�DJJUDYDWLQJ�
UDFLDO�VHJUHJDWLRQ��VR�PXFK�VR�WKDW�WKH�IHGHUDO�FRXUW�RI�WKH�8QLWHG�6WDWHV�KDG�WDNHQ�LQLWLDWLYHV�OLNH�
WKH�EXVVLQJ�SURJUDP�IRU�LWV�DOOHYLDWLRQ��1HYHUWKHOHVV��WKH�LQLWLDWLYH�LWVHOI�EHFDPH�RQH�RI�WKH�PRVW�
FRQWURYHUVLDO�GHFLVLRQV�IRU�XS�VXUJLQJ�WUDQVSRUWDWLRQ�FRVWV�DQG�DEROLVKLQJ�WKH�V\VWHP�ZKLFK�ZDV�
EHOLHYHG�WR�EH�WKH�ILQHVW�ZD\�RI�HGXFDWLQJ�FKLOGUHQ��1HW�,QGXVWULHV��������3DUHQWV�ZHUH�FRQFHUQHG�
DERXW�WKH�ORVV�RI�WKH�VDQFWLILHG�IHHOLQJ�RI�VFKRROV��ORVV�RI�FRPPXQLW\�IHHOLQJ�ZKLFK�ZRXOG�LPSHGH�
VRFLDO�ERQGLQJ�DQG�WKH�PDMRULW\�RI�WKH�SDUHQW
V�YDOXHG�QHLJKERUKRRG�VFKRROV�IRU�SUDFWLFDO�UHDVRQV�
OLNH�FRVW��FRPIRUW��DQG�ORJLVWLFV��$OOHQ��������)XUWKHUPRUH��WKH�DOOHJDWLRQ�RI�LPSUDFWLFDOLW\�LQ�WHUPV�
RI�PHHWLQJ�WKH�WKUHVKROG�SRSXODWLRQ�RI�VFKRROV�ZDV�UHVROYHG�E\�0&'RQDOG��������E\�VXJJHVWLQJ�
WKDW� WKRXJK�� LW� LV� QRW� SRVVLEOH� WR� LGHDOO\� IROORZ� WKH� FRQFHSW�� LQFOXGLQJ� FKLOGUHQ
V� GLVWDQFH� IURP�
VFKRRO�DV�D�SODQQLQJ�FULWHULD� LV�DQ�HIIHFWLYH�ZD\� WR�FKDQJH�FRPPXQLW\�GHVLJQ�DQG�HQFRXUDJH�
ZDONLQJ�DQG�LQ�ORZ�GHQVLW\�DUHDV�DQG�SODQQHUV�FDQ�RSWLPL]H�VFKRRO�GHYHORSPHQW�SODFHPHQW�VR�
WKDW�PD[LPXP�QXPEHU�RI�FKLOGUHQ� OLYH�ZLWKLQ�D�ZDONDEOH�GLVWDQFH�IURP�WKHLU�VFKRRO� �0F'RQDOG�
����D���
2QH�LPSRUWDQW�UHYHODWLRQ�IURP�WKLV�UHYLHZ�LV�WKDW�VFKRRO�FKRLFH�GRHV�QRW�VHHP�WR�KDYH�DQ�HDV\�
VROXWLRQ��+RZHYHU�� LW�KDV� LWV�RZQ�EHQHILWV�DQG�WKH�DUJXPHQWV� LQ�IDYRU�RI� LW�PDNH� LPSRVVLEOH� WR�
LJQRUH�LW��7KXV��LW�EHFRPHV�DQ�LPSRUWDQW�IDFWRU�WR�FRQVLGHU�ZKLOH�SODQQLQJ�IRU�VFKRRO�ORFDWLRQ�DQG�
DOORFDWLRQ���

4. Current Trend of School Siting 
7KHUH�DUH�VHYHUDO�VWXGLHV�ZKLFK�WKURZ�OLJKW�RQ�WKH�FXUUHQW�WUHQG�RI�VFKRRO�VLWLQJ��(ZLQJ�	�*UHHQH�
������*XUZLWW��������7KH�H[SDQVLRQ�RI�HGXFDWLRQ�SURJUDP�ZLWK�HYHU\�JHQHUDWLRQ��GHPDQGV�IRU�
LQFUHDVH� LQ� WKH� PLQLPXP� VL]H� VWDQGDUGV� IRU� VFKRRO� VLWHV�� UHVXOWLQJ� WRGD\�� LQ� VXFK� KXJH� VL]H�
UHTXLUHPHQW� WKDW� LV� LPSRVVLEOH� WR� ILQG� LQ�DQ�XUEDQ�DUHD�DQG�WKXV��VFKRROV�DUH� IRUFHG� WR� ORFDWH�
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WKHPVHOYHV� DW� WKH� RXWVNLUWV� RI� WKH� FLW\�� DZD\� IURP� WKH� KLJK� GHPDQG� UHJLRQ�� D� WUHQG�ZKLFK� LV�
FRPPRQO\�NQRZQ�DV�VFKRRO�VSUDZO� �0F'RQDOG�������/DQJGRQ��������2WKHU� UHDVRQV� IRU� ODUJH�
VFKRRO� FDPSXVHV�DUH�VFRSH� IRU� IXWXUH�H[SDQVLRQ��VSDFH� IRU� UHFUHDWLRQDO� DQG�VSRUWV�DFWLYLWLHV��
DFFRPPRGDWLRQ�RI�KXJH�DGPLVVLRQ�GHPDQG�DQG�WR�KDUQHVV�WKH�HFRQRPLFV�RI�VFDOH��

4.1. Reasons behind this trend 
'XH� WR� WKLV� JURZLQJ� FRQFHUQ�� SODQQHUV� DQG� VRFLDO� VFLHQWLVWV� KDYH� EHHQ� WU\LQJ� WR� ILQG� RXW� WKH�
UHDVRQV�EHKLQG�WKHVH�WUHQGV��6RPH�LGHQWLILHG�UHDVRQV�DUH��D��VFKRRO�FKRLFH��:DUULQJWRQ�������
*UL]H� HW� DO�� ����D��� �E�� VFKRROV� VKLIWLQJ� WR� RXWVNLUWV� GXH� WR� SROLFLHV� OLNH� PLQLPXP� DFUHDJH�
UHTXLUHPHQW� IRU� D� VFKRRO� FDPSXV� �0F'RQDOG� ������� �F�� ODFN� RI� FRQVLGHUDWLRQ� RI� VFKRRO� DQG�
UHVLGHQWLDO� ORFDWLRQ� DW� WKH� WLPH� RI� SODQQLQJ� QHZ� FRPPXQLWLHV� RU� VFKRRO� DWWHQGDQFH� ]RQLQJ�
�7LPSHULR�HW�DO��������DQG��G��WUHQGV�OLNH�FORVLQJ�WKH�FXUUHQW�QHLJKERUKRRG�VFKRROV�DQG�RSHQLQJ�
QHZ�ELJJHU�VFKRROV�DW�WKH�XUEDQ�SHULSKHU\�IRU�HFRQRPLF�HIILFLHQF\��0LWUD�	�%XOLXQJ���������

4.2. Repercussions of Current Trend of School Siting 
7KH�FXUUHQW�WUHQG�RI�VFKRRO�VLWLQJ��ZKLFK�LV�LQFUHDVLQJ�WKH�GLVWDQFH�RI�VFKRROV�IURP�UHVLGHQFHV�LV�
KRZHYHU�QRW� JHQHUDOO\� DSSUHFLDWHG� �0F'RQDOG�������0F'RQDOG��������&RXQWULHV� OLNH�&DQDGD�
�)UHQHWWH�������0LWUD�	�%XOLXQJ��������$XVWUDOLD��7LPSHULR�HW�DO���������%HOJLXP��9DQ�'\FN�HW�DO��
�������6ZLW]HUODQG��*UL]H�HW�DO������E���8�6���0F'RQDOG�����D��0F'RQDOG���������DQG�VWDWHV�RI�
8��6��OLNH�2UHJRQ��6FKORVVEHUJ�HW�DO��������DQG�7H[DV��/HH�HW�DO��������KDYH�DOUHDG\�UHFRJQL]HG�
LW� DV� DQ� LVVXH� DQG� KDYH� VWDUWHG� WDONLQJ� DERXW� LWV� FRQVHTXHQFHV�� ILQGLQJ� RXW� WKH� UHDVRQV� DQG�
VXJJHVWLQJ�SUDFWLFDO�VROXWLRQV���

4.2.1. Decline   in Trend of Active School Transportation 
$FWLYH�VFKRRO�WUDQVSRUWDWLRQ�LV�WKH�XVH�RI�DFWLYH�PHDQV��VXFK�DV�ZDONLQJ��ELF\FOLQJ�DQG�RWKHU�QRQ�
PRWRUL]HG�PRGH�RI�WUDQVSRUWDWLRQ�WR�DQG�IURP�VFKRRO��7KH\�DUH�DVVXPHG�WR�EH�DQ�DFWLYH�VRXUFH�
RI�SK\VLFDO�DFWLYLW\�LQ�FKLOGUHQ��
2QH�RI� WKH�ELJJHVW� FRQFHUQV�DERXW� LQFUHDVLQJ�GLVWDQFH�RI� VFKRROV� IURP�KRPH� LV� WKH� FRQVWDQW�
GHFOLQH� LQ� WKH� UDWH� RI� DFWLYH� VFKRRO� WUDQVSRUWDWLRQ� LQ� FKLOGUHQ� DURXQG� WKH� JOREH�� 7KLV� LPSDFWV�
FKLOGUHQ�E\�ILOFKLQJ�DZD\�RQH�RI�WKHLU�IDYRUDEOH�WLPH�RI�SK\VLFDO�DFWLYLW\��6FKORVVEHUJ�HW�DO��������
0F'RQDOG�������0LWUD�������%ODFN�HW�DO���������WKH�FRQVHTXHQFH�RI��ZKLFK�KDV�EHHQ�REVHUYHG�
DV� WKH� LQFUHDVLQJ�QXPEHU�RI�FKLOGUHQ�EHFRPLQJ�REHVH� �0F'RQDOG�������(YHQVRQ�HW�DO��������
%ODFN�HW�DO��������� ,W�EXLOGV�D�FDU�GHSHQGHQW� OLIHVW\OH�DW� WKH�YHU\�FKLOGKRRG� �%ODFN�HW�DO���������
ZKLFK�LV�D�FULWLFDO�DJH�IRU�GHYHORSLQJ�KHDOWK\�KDELWV�WR�FRQWLQXH�WKHP�OLIHORQJ��6FKORVVEHUJ�HW�DO��
������� ,W� DOVR� KXUGOHV� FKLOGUHQ� IURP� GHYHORSLQJ� D� VHQVH� RI� LQGHSHQGHQFH� �%DQHUMHH� 	� /\QFK�
�������2Q�WKH�RWKHU�KDQG��VWXGHQWV�ZDONLQJ�WR�VFKRROV�GHYHORS�D�WUDGLWLRQDO�LGHQWLW\�RI�WKH�VFKRRO�
LQ�WKH�FRPPXQLW\��ZKLFK�VDGO\�KDV�HQGHG�6FKORVVEHUJ�HW�DO���������2QH�VHULRXV�DFFXVDWLRQ�LV�
DOVR� DERXW� LQFUHDVLQJ� WKH� WUDIILF� FRQJHVWLRQ� GXULQJ� WKH� FRPPHQFH� DQG� GLVPLVVDO� KRXUV�
�6FKORVVEHUJ�HW�DO��������DQG�DIIHFWLQJ�WKH�ORFDO�HQYLURQPHQW�E\�DGGLQJ�WR�WKH�DLU�SROOXWLRQ��%ODFN�
HW�DO��������7KH�IROORZLQJ�WDEOH�VKRZV�WKH�GHFOLQLQJ�UDWH�RI�DFWLYH�VFKRRO�WUDQVSRUWDWLRQ�WKDW�WKH�
UHVHDUFKHUV�LQ�GLIIHUHQW�FRXQWULHV�KDYH�IRXQG�RXW��
7DEOH����'HFOLQLQJ�UDWH�RI�DFWLYH�VFKRRO�WUDQVSRUWDWLRQ�
&RXQWU\� 6WDWLVWLFV� 6RXUFH�
8QLWHG�
6WDWHV�

,Q�����������$PHULFDQ�VWXGHQWV�ZDONHG�RU�ELNHG�WR�VFKRRO�
ZKHUHDV��LQ�������LW�ZDV�OHVV�WKDQ�����

0F'RQDOG� ������
0F'RQDOG�����E�

6ZLW]HUODQG� ,Q�������UDWH�RI�DFWLYH�VFKRRO�WUDQVSRUWDWLRQ�ZDV��������
ZKHUHDV��LQ�������LW�ZDV��������

*UL]H�HW�DO�������

$XVWUDOLD� ,Q�������UDWH�RI�DFWLYH�VFKRRO�WUDQVSRUWDWLRQ�ZDV������
ZKHUHDV��LQ�������LW�ZDV�RQO\�����

3ORHJ�HW�DO�������

&DQDGD� ,Q�������UDWH�RI�DFWLYH�VFKRRO�WUDQVSRUWDWLRQ�ZDV������
ZKHUHDV��LQ�������LW�ZDV�������

�%XOLXQJ� HW� DO��
������
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8QLWHG�
.LQJGRP�

,Q�������UDWH�RI�DFWLYH�VFKRRO�WUDQVSRUWDWLRQ�ZDV������
ZKHUHDV��LQ�������LW�ZDV��������

�%ODFN�HW�DO��������

&KLQD� ,Q�������UDWH�RI�DFWLYH�VFKRRO�WUDQVSRUWDWLRQ�ZDV��������
ZKHUHDV��LQ�������LW�ZDV�������

�&XL�HW�DO��������

4.2.2. Loss of Valuable Time of Children 
$�JHQHURXV�DPRXQW�RI�LQYHVWPHQW�LQ�WHUPV�RI�WLPH��PRQH\��SV\FKRORJLFDO�DQG�HPRWLRQDO�FDSLWDO�
LV�UHTXLUHG�WR�JURZ�XS�D�FKLOG��+DYHPDQ�	�:ROIH��������7KH�ZD\�FKLOGUHQ�VSHQG�WLPH�HIIHFW�WKHLU�
VRFLDO�DQG�FRJQLWLYH�GHYHORSPHQW��+RIIHUWK�	�6DQGEHUJ��������$�TXDOLW\�WLPH�ILOOHG�ZLWK�YDULRXV�
VRFLDO� H[SHULHQFHV� EHVWRZ� GLIIHUHQW� VNLOOV� DQG� NQRZOHGJH� WR� WKH� FKLOGUHQ�� %XW� XQIRUWXQDWHO\��
FKLOGUHQ�ORVH�D�ORW�RI�YDOXDEOH�WLPH�LQ�WKHLU�DPELWLRXV�VFKRRO�DFWLYLWLHV�*ROGVFKHLGHU�	�:DLWH��������
HVSHFLDOO\�LQ�WUDYHOLQJ�IURP�KRPH�WR�VFKRRO��$QGUp�%HFKHO\�������ZKLFK�WKH\�FDQ�XVH�IRU�RWKHU�
SURGXFWLYH�DFWLYLWLHV� LPSRUWDQW� IRU� WKHLU�RYHUDOO�GHYHORSPHQW��7KLV�DOVR� OHDGV� WR� LPSURSHU�VOHHS�
WLPLQJV�RI�FKLOGUHQ�OHDGLQJ�WR�EHKDYLRUDO�SUREOHPV��:ROIVRQ�	�&DUVNDGRQ�������7KH�DYHUDJH�WLPH�
VSHQW�E\�FKLOGUHQ�LQ�GLIIHUHQW�DFWLYLWLHV�LQ�GLIIHUHQW�FRXQWULHV�LV�LOOXVWUDWHG�LQ�WKH�WDEOH�EHORZ��
7DEOH����7LPH�VSHQW�E\�FKLOGUHQ�LQ�GLIIHUHQW�DFWLYLWLHV�
&RXQWU\� 7LPH�LQ�6FKRRO� 7LPH�LQ�6SRUWV� 6RXUFH�
8QLWHG�6WDWHV� ����KRXU�SHU�GD\� ���PLQ�SHU�GD\� �/DUVRQ�	�9HUPD�������
,WDO\� ����KRXU�SHU�GD\� ��PLQ�SHU�GD\� �/DUVRQ�	�9HUPD�������
.RUHD� ����KRXU�SHU�GD\� ��PLQ�SHU�GD\� �/DUVRQ�	�9HUPD�������
-DSDQ� ����KRXU�SHU�GD\� �����KRXUV�SHU�GD\� �)XOLJQL�	�6WHYHQVRQ�������
&KLQD� ����KRXU�SHU�GD\� �� �)XOLJQL�	�6WHYHQVRQ�������
7DLZDQ� ��KRXU�SHU�GD\� ����KRXUV�LQ�VSRUWV�� �)XOLJQL�	�6WHYHQVRQ�������
*HUPDQ\� �� ���PLQ�SHU�GD\� �/DUVRQ�	�9HUPD�������
,QGLD� ����KRXU�SHU�GD\� ��PLQ� �/DUVRQ�	�9HUPD�������

4.2.3. Community Participation in Schools 
6FKRRO�HIIHFWLYHQHVV�LV�D�ILHOG�RI�UHVHDUFK�ZKLFK�TXHVWV�IRU�DQDO\]LQJ�WKH�SUDFWLFHV�IROORZHG�LQ�
VFKRROV�DQG�FRUUHODWLQJ�WKHP�ZLWK�VWXGHQW¶V�DFKLHYHPHQWV�LQ�DFDGHPLFV�DQG�VRFLDO�OLIH��0RGHOV�
OLNH� RYHUODSSLQJ� VSKHUH� WKHRU\�(SVWHLQ� ������ DUH� GHYHORSHG� WR� VWUXFWXUH� WKH� VFKRRO� SURJUDP�
KLJKOLJKWLQJ�DOO�WKH�LQWHUDFWLRQV�UHTXLUHG�E\�WKH�FKLOGUHQ�IRU�RYHUDOO�GHYHORSPHQW��7KLV�WKHRU\�VWDWHV�
WKDW�ZKHQ�VFKRRO�� IDPLO\�� DQG�FRPPXQLW\�ZRUN� LQ�SDUWQHUVKLSV�� D� FDULQJ� FRPPXQLW\� LV� IRUPHG�
DURXQG�WKH�FKLOGUHQ�DQG�KHOSV�WKHP�JDLQ�PRUH�GHYHORSPHQWDO�EHQHILWV��(SVWHLQ�JDYH�VL[�W\SHV�RI�
LQYROYHPHQW�WLSV�RI�IDPLO\��VFKRRO��DQG�FRPPXQLW\�(SVWHLQ���������

5. Review of Educational Policies in Different Countries 
$�EULHI�UHYLHZ�RI�HGXFDWLRQDO�SROLFLHV�RI�GLIIHUHQW�FRXQWULHV�ZDV�GRQH�WR�FKHFN�KRZ�LPSRUWDQW�WKH�
ORFDWLRQ�RI�VFKRROV�LV�UHJDUGHG�DW�SROLF\�OHYHO�DURXQG�WKH�JOREH���
)HZ� SHRSOH� NQRZ� WKDW� DSDUW� IURP� 1RNLD� SKRQHV�� )LQODQG� LV� DOVR� NQRZQ� IRU� LWV� RXWVWDQGLQJ�
SHUIRUPDQFH�LQ�3,6$�DQG�:RUOG�(FRQRPLF�)RUXP��7KH\�EHOLHYH�LQ�VPDOO�EXW�VXIILFLHQW�WLPH�WR�EH�
VSHQW�LQ�HGXFDWLRQ�DQG�KDYH�HPSRZHUHG�HYHU\�FKLOG�WR�VWXG\�LQ�WKH�QHDUHVW�PDLQVWUHDP�VFKRRO��
)RU�WKLV��WKH\�IROORZ�D�GHFHQWUDOL]HG�HGXFDWLRQ�V\VWHP�LQ�ZKLFK�WKH�PXQLFLSDOLWLHV�DUH�DXWKRUL]HG�
WR�WDNH�GHFLVLRQV�XQGHU�WKH�VXSHUYLVLRQ�RI�WKH�1DWLRQDO�%RDUG�RI�(GXFDWLRQ��+DXWDPlNL�HW�DO��������
6HSSiQHQ� ������ $QWLNDLQHQ� 	� /XXNNDLQHQ� ������� 7KH�8QLWHG� .LQJGRP� SURPRWHV� VXVWDLQDEOH�
WUDYHO�DQG�WUDQVSRUW�DQG�KDV�DOVR�UHFRJQL]HG�ZDONLQJ�DQG�F\FOLQJ�WR�VFKRRO�DV�HIIHFWLYH�ZD\V�WR�
LQFUHDVH�SK\VLFDO�DFWLYLW\�LQ�FKLOGUHQ��'HSDUWPHQW�IRU�(GXFDWLRQ�8.��������6LQJDSRUH¶V�0LQLVWU\�
RI�(GXFDWLRQ�KDV�PDQGDWHG�DOO�SULPDU\�VFKRROV�WR�JLYH�SULRULW\�WR�DSSOLFDQWV�ZKR�UHVLGH�ZLWKLQ�RQH�
NLORPHWHU�RI�VFKRRO��/LDQG�	�:DUULHU��������6RXWK�.RUHD�KDV�JRQH�WKURXJK�QXPHURXV�HGXFDWLRQDO�
UHIRUPV�IRFXVLQJ�RQ�FRQVXPHU�QHHGV��GLYHUVLW\�DQG�VFKRRO�FKRLFH��ZKLFK�LV�UHDOL]HG�WR�EH�D�PDMRU�
FRQFHUQ�E\�WKH�VHUYLFH�SURYLGHUV��6HWK�������.LP��������-DSDQ�KDV�HVWDEOLVKHG�ZDONLQJ�WR�VFKRRO�
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SUDFWLFH� VLQFH� ������ 7KH� %RDUG� RI� (GXFDWLRQ� LQ� HDFK�PXQLFLSDOLW\� GHWHUPLQHV� WKH�PHWKRG� RI�
FRPPXWLQJ� E\� FRQVLGHULQJ� JHRJUDSK\�� FOLPDWH�� DQG� WUDQVSRUW� VLWXDWLRQ�� 7KLV� KDV� KHOSHG� WKHP�
UHGXFH�FKLOGKRRG�REHVLW\�UDWHV�E\�SURYLGLQJ�VXIILFLHQW�SK\VLFDO�DFWLYLW\��0RUL�HW�DO���������&KLQD�
LPSOHPHQWHG�LWV�ILUVW�FRPSXOVRU\�HGXFDWLRQ�ODZ�LQ������ZKHQ�LW�HQVXUHG�WKH�FKLOGUHQ�WR�JHW�WKHLU�
HGXFDWLRQ� LQ� WKHLU� QHLJKERUKRRG� E\� GLUHFWLQJ� WKH� ORFDO� JRYHUQPHQWV� WR� VHWXS� HOHPHQWDU\� DQG�
VHFRQGDU\�VFKRROV��7KH�&KLQHVH�HGXFDWLRQ�V\VWHP�SURYLGHV�IUHH�HGXFDWLRQ�DQG�DGYRFDWHV�VFKRRO�
GLVWULFWV�E\�H[HPSWLQJ�H[DPLQDWLRQV�WR�DWWHQG�D�QHLJKERULQJ�VFKRRO��,Q�������WKH�1DWLRQDO�/RQJ�
7HUP� 3ODQ� IRU� (GXFDWLRQ� 5HIRUP� DQG� 'HYHORSPHQW� KDV� PDQGDWHG� WKH� ORFDO� JRYHUQPHQW� WR�
UHJXODWH� WKH� VFKRRO� GLVWULEXWLRQ� WR�PDNH� LW� FRQYHQLHQW� IRU� WKH� VWXGHQWV� WR� DWWHQG� QHLJKERULQJ�
VFKRROV� �=KDR� ������� 7KH� WUDQVSRUWDWLRQ� GHSDUWPHQW� LQ�4XHHQVODQG�� $XVWUDOLD� OD\V� VWUHVV� RQ�
LQFUHDVLQJ�DZDUHQHVV�DERXW�KHDOWK\�OLYLQJ�DQG�SURPRWHV�SK\VLFDO�DFWLYLWLHV�WKURXJK�ZDONLQJ�DQG�
F\FOLQJ� WR�VFKRRO� �'HSDUWPHQW�RI�7UDQVSRUW� DQG�0DLQ�5RDGV�6WDWH�RI�4XHHQVODQG��������7KH�
8QLWHG�6WDWHV�KDV�VWDUWHG�WR�HQFRXUDJH�PRUH�QHLJKERU�FHQWULF�VFKRROV�WKDW�DUH�FORVHU�WR�VWXGHQWV��
WHDFKHUV��DQG�VWDII��7KH\�UHFRPPHQG�WKH�XVH�RI�H[LVWLQJ�LQIUDVWUXFWXUH�IRU�FRQVHUYLQJ�HQHUJ\�DQG�
UHVRXUFHV�DQG�DOVR�GLUHFW�WKH�VFKRROV�WR�RIIHU�RWKHU�IDFLOLWLHV�LQ�WKH�DIWHU�VFKRRO�KRXUV�WKDW�FDQ�EH�
XVHG� E\� WKH� QHDUE\� UHVLGHQWV� �(ZLQJ� 	� *UHHQH� ������� &KLFDJR� IROORZV� D� PXOWLGLVFLSOLQDU\�
DSSURDFK�WR�XQGHUVWDQG�WKH�QHLJKERUKRRG�VFKRROV�DQG�WKHLU�SRWHQWLDO�LPSDFW��6LQKD�HW�DO���������
6FKRROV� LQ�2UHJRQ�DUH�FRPPXQLW\� IRFDO�SRLQWV� WKDW�DUH�HDVLO\�DQG�VDIHO\�DFFHVVLEOH� �(ZLQJ�	�
*UHHQH� ������� 7KH� ZDONDEOH� FRPPXQLWLHV� LQ� 0DQLWRED� KDYH� VFKRROV� DV� WKHLU� QHLJKERUKRRG�
ODQGPDUN�ZKLFK�VWUHQJWKHQV�WKHLU�VRFLDO�QHWZRUN�E\�SURYLGLQJ�DQ�LQWHUDFWLYH�VSDFH�IRU�SHRSOH�RI�
DOO� DJH��7KHUH� LV�D� FROODERUDWLYH� FRQVXOWDWLRQ� IRU� VLWH� LGHQWLILFDWLRQ�RI� VFKRROV�ZKLFK� UXPLQDWHV�
SURMHFWHG�GZHOOLQJV�IRU�QHZ�GHYHORSPHQWV��H[SHFWHG�WLPHOLQH�IRU�GHYHORSPHQW�DQG�WKH�DQWLFLSDWHG�
LQFUHDVH�LQ�VFKRRO�DJH�FKLOGUHQ��3URYLQFH�RI�0DQLWRED���������

6. Need of a Robust School Siting Guideline in India 
$FFRUGLQJ�WR�FHQVXV������RI�,QGLD��������RI�WKH�,QGLDQ�SRSXODWLRQ��ZKLFK�DFFRXQWV�IRU�DURXQG�
����PLOOLRQ��EHORQJV�WR�WKH�DJH�JURXS�RI������\HDUV��ZKLFK�LV�WKH�ODUJHVW�VFKRRO�JRLQJ�SRSXODWLRQ�
LQ�WKH�ZRUOG��7KLV�KDV�FUHDWHG�D�KXJH�GHPDQG�VXSSO\�JDS�UHTXLULQJ�DQ�DGGLWLRQDO���������VFKRROV�
LQ�WKH�FRXQWU\��,QGLD�%UDQG�(TXLW\�)RXQGDWLRQ��������$W�WKH�VDPH�WLPH��WKHUH�LV�DQ�XSVXUJH�LQ�
GHPDQG�IRU�HGXFDWLRQ�IURP�WKH�FRQVXPHU�VLGH�DV�ZHOO��7KH�OLWHUDF\�UDWH�LQ�,QGLD�KDV�LQFUHDVHG�
IURP��������LQ������WR��������LQ�������7KH�HQUROPHQW�UDWLR�LQ�VFKRROV�KDV�ULVHQ�E\��������IURP�
�WK�$,6(6�LQ������WR��WK�$,6(6�LQ�������7KH�SHU�FDSLWD�SXEOLF�H[SHQGLWXUH�RQ�HGXFDWLRQ�KDV�
LQFUHDVHG�IURP�5V������LQ���������WR�5V�������LQ�����������,QGLD�%UDQG�(TXLW\�)RXQGDWLRQ�������
*KRVK��������
7KHVH�VWDWLVWLFV�VKRZ�WKDW�LQ�QHDU�IXWXUH��WKH�QDWLRQ��HVSHFLDOO\�WKH�XUEDQ�DUHDV�DUH�JRLQJ�WR�VHH�
D�VWUHDP�RI�QHZ�VFKRROV�FRPLQJ�XS��7KH�FXUUHQW�VFHQDULR�VKRZV�WKDW�RXW�RI�WKH�WRWDO�QXPEHU�RI�
VFKRROV�LQ�,QGLD������RI�WKH�VFKRROV�DUH�RZQHG�E\�WKH�JRYHUQPHQW�DQG�WKH�UHVW�E\�WKH�SULYDWH�
VHFWRU��%XW�VWLOO��WKH�SHUFHQWDJH�RI�HQUROPHQW�LQ�WKH�SULYDWH�VFKRROV�LV�����ZKLFK�LV�PXFK�KLJKHU�
LQ�SURSRUWLRQ��*KRVK��������+DYLQJ�UHDOL]HG�WKH�LPSHQGLQJ�HQFURDFKPHQW�RI�SULYDWH�VHFWRU�LQ�WKH�
VXSSO\�RI�VFKRROV��3DO��������LW�LV�YHU\�LPSHUDWLYH�WR�KDYH�UREXVW�SODQQLQJ�JXLGHOLQHV�IRU�WKHLU�VLWLQJ�
WR�DYRLG�DQ�XQV\VWHPDWLF�HPHUJHQFH�RI�VFKRROV�ZKLFK�PD\�IXUWKHU�OHDG�WR�D�FKDRWLF�DQG�LQHIILFLHQW�
VSDFH�IRU�VRFLHW\���

6.1. Neighborhood Schools in India 
,QGLD�KDV�LQFRUSRUDWHG�WKH�FRQFHSW�RI�QHLJKERUKRRG�VFKRROV�LQ�LWV�SODQQLQJ�WKURXJK�WKH�HQDFWPHQW�
RI�WKH�57(�$FW�������ZKLFK�HQDEOHV�HYHU\�FKLOG�WR�DWWDLQ�IUHH�DQG�FRPSXOVRU\�HGXFDWLRQ�XS�WR�WKH�
HOHPHQWDU\� VWDJH� LQ� D� QHLJKERUKRRG� VFKRRO� �0LQLVWU\� RI� +XPDQ� 5HVRXUFH� 'HYHORSPHQW�
*RYHUQPHQW�RI�,QGLD��������7KH�JRYHUQPHQW�RI�,QGLD�FODLPV�WKDW�����RI�WKH�SRSXODWLRQ�OLYHV�ZLWKLQ�
�� NP� IURP�D�SULPDU\� VFKRRO� �0LQLVWU\�RI�+XPDQ�5HVRXUFH�'HYHORSPHQW�*RYHUQPHQW�RI� ,QGLD�
������� %XW� WKH� TXHVWLRQ� LV� KRZ�PDQ\� SDUHQWV� DUH� VHQGLQJ� WKHLU� NLGV� WR� WKHLU� QHDUHVW� VFKRRO"��
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$FFRUGLQJ�WR�/DUVRQ�DQG�9HUPD��LQ�
WKHLU� UHVHDUFK� GRQH� LQ� ������
FKLOGUHQ� LQ� ,QGLD� VSHQG� RQO\� ��
PLQXWHV� SHU� GD\� LQ� VSRUWV� DQG�
DOPRVW�����RI�WKHLU�ZDNLQJ�WLPH�LV�
VSHQW� LQ� VFKRRO�� QRW� FRXQWLQJ� WKH�
EUHDNV� DQG� WUDYHOLQJ� WLPH� �/DUVRQ�
	� 9HUPD� ������� 7KH� ILJXUHV�
VKRZLQJ� URDG� DFFLGHQWV� RI� VFKRRO�
FKLOGUHQ� LQ� ,QGLD� DGG� WR� WKH�
FRQFHUQ� �
Finding Solution 
7KHUH�LV�D�ORW�RI�HPSKDVLV�LQ�WKH�OLWHUDWXUH�RQ�SUR[LPLW\�DQG�DFFHVVLELOLW\�WR�VFKRROV��%XW�LW�LV�QRW�
HQRXJK�WR�SURYLGH�D�VFKRRO�LQ�HYHU\�QHLJKERUKRRG�DQG�SURYLGH�XQLYHUVDO�DFFHVVLELOLW\��)RU�LQ�WKH�
FRXQWULHV�OLNH�,QGLD�ZKHUH�WKHUH�LV�QR�FRQFHSW�RI�VFKRRO�GLVWULFWV�DQG�WKH�SUDFWLFH�RI�VFKRRO�FKRLFH�
SUHYDLOV��SDUHQWV�RIWHQ�VHQG�WKHLU�FKLOGUHQ�WR�IDU�RII�VFKRRO�HYHQ�ZKHQ�WKHUH�DUH�VFKRROV�LQ�WKHLU�
SUR[LPLW\�LQ�VHDUFK�RI�EHWWHU�RSWLRQV�LQ�WKHLU�YLHZ��6LPLODUO\��LQ�WKH�FRXQWULHV�ZLWK�VFKRRO�GLVWULFWV�
ZKHUH� WKH� VFKRRO� LV� DOORWWHG� RQ� WKH� EDVLV� RI� DGGUHVVHV� RI� WKH� FKLOGUHQ�� RIWHQ� SDUHQWV� KDYH� WR�
FRPSURPLVH�D�JRRG�UHVLGHQWLDO�ORFDWLRQ��7KHUHIRUH��LW�LV�PDQGDWRU\�WR�XQGHUVWDQG�WKH�IDFWRUV�RI�
HYHU\�DVSHFW��IURP�SHUVRQDO�DQG�FXOWXUDO�WR�SROLWLFDO�WKDW�LQIOXHQFH�WKH�VFKRRO�FKRLFH�GHFLVLRQ�RI�
SDUHQWV�LQ�RUGHU�WR�KDYH�DQ�LPSOHPHQWDEOH�SROLF\���
$�JRRG�ORFDWLRQ�VKRXOG�DOORZ�WKH�VFKRRO�WR�KDYH�WKH�TXDOLWLHV�LGHQWLILHG�E\�WKH�HGXFDWLRQLVWV�RI�D�
JRRG� VFKRRO�� 7KH� SODQQHUV� VKRXOG� XQGHUVWDQG� WKHLU� UROHV� DV� IDFLOLWDWRUV� DQG� WKH� OHYHO� RI� WKHLU�
UHVSRQVLELOLWLHV��7KLV�UHTXLUHV�DQ�XQGHUVWDQGLQJ�RI�YDULRXV�NLQGV�RI�QHHGV�RI�WKH�VRFLHW\�DQG�WKH�
VRXUFH�RI�WKHLU�LQIRUPDWLRQ�DQG�EULGJLQJ�WKH�JDS�LQ�WKH�OLWHUDWXUH��

6.2. A Good School 
$� VWXG\� RI� GLIIHUHQW� WKHRULHV� LQ� VFKRRO� HIIHFWLYHQHVV� DQG� SURILFLHQW�
VFKRRO�SUDFWLFHV�FDQ�VKRZ�XV�VRPH�DVSHFWV�ZKLFK�VKRXOG�EH�H[SHFWHG�
RXW�RI�D�VFKRRO��)LUVW�RI�DOO�WKH�DFKLHYHPHQWV�RI�D�VFKRRO�VKRXOG�QRW�EH�
PHDVXUHG�MXVW�LQ�WHUPV�RI�PHUH�DFDGHPLF�H[FHOOHQFH��(OLDV�������EXW�
LQ�WHUPV�RI�WKH�PDJQLWXGH�RI�LWV�VWXGHQWV¶�FRPSUHKHQVLYH�GHYHORSPHQW�
FRPSULVLQJ�RI�SHUVRQDOLW\��VRFLDO�DQG�DIIHFWLYH�SHUVRQD�DQG�DELOLW\� WR�
IDFH� FKDOOHQJHV� RI� OLIH� �6DPPRQV� 	� %DNNXP� ������� 2QH� LPSRUWDQW�
UHVSRQVLELOLW\�RI�VFKRROV�LV�WR�GLVWULEXWH�FXOWXUDO�FDSLWDO� �$SSOH�	�.LQJ�
�������ZKLFK�FDQ�EH�DFKLHYHG�E\�WKH�FRUUHODWLRQ�RI�IDPLO\��VFKRRO��DQG�
FRPPXQLW\� LQ� WKH� HGXFDWLRQ� V\VWHP� �(SVWHLQ� ������� 6FKRROV� DUH�
H[SHFWHG�WR�GHYHORS�D�VHQVH�RI�EHORQJLQJ��$QGHUPDQ�������DQG�EXLOG�
FRPPXQLW\�SULGH��%HDXPRQW��������7KH�SK\VLFDO�FKDUDFWHULVWLFV�RI�D�
VFKRRO�DUH�UHTXLUHG�WR�EH�VPDOO�LQ�VL]H��HQVXUH�ZDONDELOLW\��%HDXPRQW��������DQG�SURYLGH�D�VDIH�
HQYLURQPHQW�DQG�SRVLWLYH�FXOWXUH�LQVLGH�WKH�FDPSXV��*RRG�	�:HLQVWHLQ�������5RHVHU�HW�DO���������
)XUWKHUPRUH��LQ�RUGHU�WR�UHSUHVHQW�D�FRPPXQLW\�LQYHVWPHQW�DQG�WR�ILW�LQ�WKH�RYHU�FRQJHVWHG�XUEDQ�
VSDFHV�� WKH� VFKRRO� EXLOGLQJ� VKRXOG� EH� DEOH� WR� VHUYH� RWKHU� IDFLOLWLHV� LQ� WKH� DIWHU� VFKRRO� KRXUV�
�'U\IRRV� ������� $OO� WKHVH� TXDOLWLHV� FDQ� EH� WUXQFDWHG� LQWR� WKUHH� PDMRU� SRLQWV� RI� VPDOO� VL]H��
FRPPXQLW\�FHQWHUHGQHVV��DQG�JRRG�ORFDWLRQ���

6RXUFH���1DWLRQDO�&ULPH�5HFRUGV�%XUHDX�������
 

Family School 

Community 

)LJXUH����)LJXUH����5RDG�DFFLGHQWV�RI�VFKRRO�FKLOGUHQ�LQ�,QGLD�

)LJXUH���7KHRU\�RI�
RYHUODSSLQJ�VSKHUHV�

1527 1353

352 378

2014 2015
Injuries Deaths

2128

15633

Children killed in
crimes

Children killed in
road accidents

^ƚĂƚŝƐƚŝĐƐ�ŽĨ�ĐŚŝůĚƌĞŶ͛Ɛ�
accidents in 2015
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6.3. Roles of a facilitator 
7KH�%HHWKDP�DQG�6KDUSH�µS\UDPLG�PRGHO¶�GHYHORSHG�WR�LOOXVWUDWH�WKH�SURJUHVV�RI�GLJLWDO�OLWHUDF\��
�1RUWKXPEULD�8QLYHUVLW\�RQ�EHKDOI�RI�-LVF�������LV�XVHG�WR�FRPSUHKHQG�WKH�GLIIHUHQW�VWDJHV�LQ�WKH�
HGXFDWLRQ� GHYHORSPHQW� RI� D� VWXGHQW�� 7KH� VDPH� PRGHO� LV� SHUFHLYHG� LQ� WHUPV� HGXFDWLRQ�
GHYHORSPHQW� LQ� JHQHUDO�� LQIHUULQJ� WKDW� WKHUH� DUH� IRXU� SKDVHV� LQ� HGXFDWLRQ� GHYHORSPHQW� YL]��
DFTXLULQJ�DFFHVV�WR�DQ�LQVWLWXWLRQ��OHDUQ�LPSRUWDQW�VNLOOV��EH�DEOH�WR�SUDFWLFH�WKRVH�VNLOOV�LQ�OLIH�DQG�
ILQDOO\�WR�EXLOG�DQ�LGHQWLW\�ZLWK�WKH�KHOS�RI�WKH�JDLQHG�VNLOOV�DQG�OLIH�H[SHULHQFH��$OVR��0RXQW��%URZQ�
DQG�+LEEDUG�SUHSDUHG�D� IDFLOLWDWRU¶V�PDQXDO� IRU�
SODQQLQJ� IDFLOLWLHV� IRU� SHRSOH� VXIIHULQJ� IURP�
WUDXPDWLF�EUDLQ�LQMXU\��7%,���+RZHYHU�XQUHODWHG�LW�
PD\�VHHP��WKH�PDLQ�DLP�RI�WKHVH�IDFLOLWLHV�LV�WR�
OHDG�WKHLU�FOLHQWV�WRZDUGV�D�PRUH�TXDOLWDWLYH�OLIH�
�0RXQW� HW� DO�� ������� VLPLODU� WR� WKDW� RI� D� VFKRRO�
VHUYLFH� SURYLGHU�� 7KH� ILJXUH� VKRZV� WKH�
VXSHULPSRVHG� FRQFHSWV�RI� ERWK� WKH� LQWHUSUHWHG�
PRGHO� RI� %HHWKDP� DQG� 6KDUSH¶V� OLWHUDF\�
GHYHORSPHQW� DQG� WKH� GLIIHUHQW� VWDJHV� RI� D�
IDFLOLWDWRU¶V�UROH��,W�LV�YHU\�LQWHUHVWLQJ�WR�QRWH�WKDW�
DOO�WKH�VWDJHV�FRXOG�EH�GLUHFWO\�OLQNHG�WR�WKH�IRXU�
SKDVHV� RI� HGXFDWLRQ� GHYHORSPHQW� RI� D� FKLOG��
7KHUHIRUH�� DQ� HIILFLHQW� IDFLOLWDWRU� UHTXLUHV� WR�
HQKDQFH� KLV� UHVSRQVLELOLW\� IURP�PHUH� SURYLGLQJ�
DFFHVVLELOLW\� WR� D� PRUH� VSHFLILF� SURYLVLRQ� RI�
VHUYLFHV�DQVZHULQJ� WR� WKH�QHHGV�RI� WKH�GLYHUVH�
FRQVXPHUV��

6.4. Understanding need 
7KHUH�DUH�ILYH�GLIIHUHQW�W\SHV�RI�QHHGV��ZLWK�VSHFLILF�DWWULEXWHV�DQG�HDFK�KDYLQJ�LWV�RZQ�VRXUFH�RI�
LQIRUPDWLRQ��LOOXVWUDWHG�LQ�WKH�WDEOH�EHORZ��
7DEOH����7\SHV�RI�1HHGV�RI�D�SRSXODWLRQ�
7\SHV�RI�QHHG�� 'HVFULSWLRQ� ,QIRUPDWLRQ�VRXUFH�
)HOW�QHHG�� :KDW� SHRSOH� VD\�

WKH\�QHHG�
)HHGEDFN�IURP�WKH�FRPPXQLW\� WKURXJK�PHHWLQJV�� IRUXPV��
LQWHUYLHZV��HWF��

([SUHVVHG�QHHG�� $FWXDO�GHPDQG� (YDOXDWHG� WKURXJK� ZDLWLQJ� OLVWV�� QXPEHU� RI� UHTXHVWV� IRU�
VHUYLFHV��

1RUPDWLYH�QHHG�� ([SHUW�DQDO\VLV� &DOFXODWHV�E\�DQDO\VLV�RI�GHPRJUDSKLF�DQG�VRFLDO�WUHQGV�
&RPSDUDWLYH�
QHHG��

&RPSDUDEOH�UDWHV�RI�
SURYLVLRQ�

&RPSDUDWLYH�DVVHVVPHQW�RI�H[LVWLQJ�UDWHV�RI�VXSSO\�DJDLQVW�
FRPPRQ�UDWHV�RI�SURYLVLRQ�LQ�RWKHU�VLPLODU�FRPPXQLWLHV�

/DWHQW�QHHG�� 1HHGV� WKDW� XVHU� DUH�
QRW�\HW�DZDUH�RI�

'HPRJUDSKLF�DQDO\VLV�DQG�JURZWK�DQDO\VLV�RI�UHVHDUFK�DQG�
SXEOLF��VRFLDO�SROLF\�

7. Identification of Gap 
$�UHYLHZ�RI�ZRUNV�RQ�ORFDWLRQ�WHFKQLTXHV�RI�VFKRROV�ZDV�GRQH�WR�LGHQWLI\�WKH�SDUDPHWHUV�XVHG��
0RVW� RI� WKH� VWXGLHV� KDYH� XVHG� RSWLPL]DWLRQ� WHFKQLTXHV� ZLWK� SDUDPHWHUV� OLNH� VFKRRO� FDSDFLW\�
�6FKRHSIOH�	�&KXUFK�������$PD\D�HW�DO��������&KXUFK�	�0XUUD\�������$QWXQHV�	�3HHWHUV�������
$QWXQHV�	�3HHWHUV��������DGGUHVVHV�RI�VWXGHQWV� �&KXUFK�	�0XUUD\�������$QWXQHV�	�3HHWHUV�
������$QWXQHV�	�3HHWHUV�������5REHUWVRQ�������6FKRHSIOH�	�&KXUFK�������7HL[HLUD�	�$QWXQHV�
�������FRVWV�RI�WHDFKLQJ�DQG�RSHUDWLQJ��$PD\D�HW�DO���������VRFLR�HFRQRPLF�FKDUDFWHULVWLFV�RI�WKH�

)LJXUH� ��� 6XSHULPSRVHG� FRQFHSWV� RI� HGXFDWLRQ�
GHYHORSPHQW�DQG�WKH�UROHV�RI�DQ�HGXFDWLRQ�IDFLOLW\�
SURYLGHU�
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VWXGHQWV��6FKRHSIOH�	�&KXUFK�������DQG�VR�RQ��2Q�WKH�RWKHU�KDQG��WKH�IDFWRUV�RQ�ZKRVH�EDVLV�
SDUHQWV�PDNH�VFKRRO�FKRLFH�GHFLVLRQV�DUH�LQ�WHUPV�RI�ORFDWLRQ��DFDGHPLF�SHUIRUPDQFH��VKDUHG�
YDOXHV�� FRPPXQLW\� LQYROYHPHQW�� SHUVRQDO� LQWHUHVWV�� EXLOGLQJ� FRQGLWLRQ� DQG� FKLOG� SUHIHUHQFH�
�$QGUp�%HFKHO\�������&XFFKLDUD�	�+RUYDW�������*ROGULQJ�	�3KLOOLSV�������*ROGULQJ�	�+DXVPDQ�
������%RVHWWL�������0DGGDXV�������+DQXVKHN�HW�DO���������&OHDUO\�� WKHUH� LV�QR�UHODWLRQ�RI� WKH�
VFKRRO�FKRLFH�IDFWRUV�WR�WKH�SDUDPHWHUV�XVHG�IRU�VFKRROV�DOVR�VXJJHVWHG�E\�3ULGH�DQG�0D\��3ULGH�
	�0D\��������

8. Way Forward 
/LWHUDWXUH�FOHDUO\�VXJJHVWV�WKH�LPSRUWDQFH�RI�QHLJKERUKRRG�VFKRROV��+RZHYHU��WKH�FXUUHQW�WUHQG�
RI�VFKRRO�VLWLQJ�FRQILUPV�VRPH�JDS�LQ�WKH�SROLFLHV�PDGH�IRU�QHLJKERUKRRG�VFKRROV��7KH�UHDVRQ�
LGHQWLILHG�LV�WKDW�WKHUH�LV�D�ODFN�RI�FRQQHFWLRQ�EHWZHHQ�QHLJKERUKRRG�VFKRROV�ZLWK�VFKRRO�FKRLFH��
)XUWKHU�VSDWLDO�VWXGLHV��LQ�HGXFDWLRQDO�FRQWH[W��ZLOO�QHHG�WR�FRQVLGHU�VRFLDO��HFRQRPLF�DQG�FXOWXUDO�
DVSHFWV� WRR�� 7KLV�ZLOO� KHOS� WKH� IDFLOLW\� SURYLGHUV� WR� DGYDQFH� WKHLU� UHVSRQVLELOLW\� IURP� SURYLGLQJ�
XQLYHUVDO�DFFHVVLELOLW\�WR�D�PRUH�VSHFLDOL]HG�SURYLVLRQ�ZKLFK�LV�FXVWRPL]HG�WR�WKH�QHHGV�RI�WKH�
GLYHUVH�NQRZOHGJH�VHHNLQJ�SRSXODWLRQ���
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UR[\�OLEUDU\�ZLVF�HGX�FRQWHQW����������IXOO�SGI��&QKWWS���XH[�VDJHSXE�FRP�H]SUR[\�OLEUDU\�ZLVF�HGX�
FRQWHQW����������VKRUW��

7HL[HLUD��-�&��	�$QWXQHV��$�3���������$�KLHUDUFKLFDO� ORFDWLRQ�PRGHO�IRU�SXEOLF�IDFLOLW\�SODQQLQJ��European 
Journal of Operational Research����������SS���±�����

7LPSHULR��$��HW�DO���������3HUVRQDO�� IDPLO\��VRFLDO�� DQG�HQYLURQPHQWDO�FRUUHODWHV�RI�DFWLYH�FRPPXWLQJ� WR�
VFKRRO��Am J Prev Med������$YDLODEOH�DW��KWWS���G[�GRL�RUJ���������M�DPHSUH��������������

:DUULQJWRQ�� 0��� ������ 0LUDJH� LQ� WKH� GHVHUW"� $FFHVV� WR� HGXFDWLRQDO� RSSRUWXQLWLHV� LQ� DQ� DUHD� RI� VRFLDO�
H[FOXVLRQ��Antipode���������SS����±�����

:ROIVRQ��$�5��	�&DUVNDGRQ��0�$���������6OHHS�VFKHGXOHV�DQG�GD\WLPH�IXQFWLRQLQJ�LQ�DGROHVFHQWV��Child 
Development���������SS����±�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG����������

=KDR��%���������3XEOLF�VFKRRO�GLVWULFW�V\VWHP�LQ�&KLQD��5HDOL]LQJ�D�UHDO�HTXLW\�RU�EULQJLQJ�D�QHZ�WKUHDW�WR�
&KLQHVH�HGXFDWLRQ"�Education Policy Talk International Perspectives and Debates� 
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Urban Ecological Planning 
Principles, value positions and application in practice�

�
0DUFLQ�6/,:$��1RUZHJLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��1718���1RUZD\�
5ROHH�$5$1<$��1RUZHJLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��1718���1RUZD\�
+LOGH�5()67,(��1RUZHJLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��1718���1RUZD\�

�

Synopsis 
 
7KH� SDSHU� SUHVHQWV� WKH� SULQFLSOHV� RI� 8UEDQ� (FRORJLFDO� 3ODQQLQJ� �� DQ� DSSURDFK� RI� XUEDQ�
SUDFWLFH� WKDW� FKDOOHQJHV� DQG� VXSSOHPHQWV� RXWGDWHG� WHFKQRFUDWLF� XUEDQ� SODQQLQJ�
PHWKRGRORJLHV�WKDW�DUH�VWLOO�GRPLQDQW�LQ�PDQ\�GHYHORSLQJ�FRXQWULHV��7KH�YDOXH�SRVLWLRQV�RI�WKLV�
SDUDGLJP�DUH�LOOXVWUDWHG�ZLWK�H[DPSOHV�IURP�DQ�H[WHQVLYH�ILHOGZRUN�LQ�3XQH��,QGLD���
� 
Introduction�
�
2YHU� WKH� ODVW� IHZ� GHFDGHV�� WKH� QHHG� IRU� D� UDGLFDO� VKLIW� LQ� SODQQLQJ� IUDPHZRUNV� KDV� EHHQ�
LQFUHDVLQJO\� DGGUHVVHG� E\� GHYHORSPHQW� VSHFLDOLVWV� DQG� UHVHDUFKHUV�� ZKR� DUJXH� WKDW�
WUDGLWLRQDO� WHFKQRFUDWLF� XUEDQ� SODQQLQJ� PHWKRGRORJLHV� KDYH� SURYHG� LQHIIHFWLYH� LQ� UDSLGO\�
FKDQJLQJ� VRFLDO�� HFRQRPLF�� FXOWXUDO�� SROLWLFDO� DQG� HQYLURQPHQWDO� FRQWH[WV�� 7KLV�PRPHQWXP�
FXOPLQDWHG�DW�WKH�+DELWDW�,,,�FRQIHUHQFH�LQ�4XLWR�LQ�������ZKHUH�WKH�LQWHUQDWLRQDO�FRPPXQLW\�
DJUHHG�RQ�WDNLQJ�D�QHZ�SDWK��DV�H[SUHVVHG�LQ�WKH�1HZ�8UEDQ�$JHQGD�DQG�WKH�VR�FDOOHG�4XLWR�
3DSHUV� �81�+DELWDW�� ������� <HW�� DQ� DSSURDFK� DQG� VHW� RI� SULQFLSOHV� RI� XUEDQ� SUDFWLFH� WKDW�
DGGUHVVHV�WKLV�QHHG��FKDOOHQJHV�EXVLQHVV�DV�XVXDO�DQG�VXSSOHPHQWV�WKH�RXWGDWHG�SODQQLQJ�
VFKHPHV�KDV�DOUHDG\�EHHQ�GHYHORSHG���
�
7KLV�SDSHU�DLPV�WR�XQSDFN�8UEDQ�(FRORJLFDO�3ODQQLQJ��8(3��DV�LW�KDV�EHHQ�FRQFHSWXDOL]HG�
DQG� RSHUDWLRQDOL]HG� WKURXJK� SUDFWLFH� EDVHG� UHVHDUFK� DQG� HGXFDWLRQ� DFWLYLWLHV� DW� WKH�
1RUZHJLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��1718���DURXQG�DQ�,QWHUQDWLRQDO�0DVWHU�RI�
6FLHQFH�SURJUDP�XQGHU�WKH�VDPH�QDPH���
�
7KH� WHUP� ³HFRORJLFDO´� UHIHUV� WR� ERWK� WKH� VRFLDO� DQG� HQYLURQPHQWDO� HFRORJLHV� DQG� WKHLU�
LQWHUDFWLRQ�ZLWKLQ� KXPDQ� KDELWDWV�� 7KH�8(3� DSSURDFK� KDV� LWV� URRWV� LQ� WKH� 8UEDQ� (FRORJ\�
DSSURDFK�DW�WKH�&KLFDJR�6FKRRO��3DUN�HW�DO����������ZKLFK�IRFXVHV�RQ�VWXGLHV�RI�XUEDQ�VRFLDO�
VWUXFWXUHV� DQG� WKHLU� HYROXWLRQ� EDVHG� RQ� D� VROLG� HPSLULFDO� NQRZOHGJH�� 7KLV� LQFOXGHV�
LQYHVWLJDWLQJ� KRZ� XUEDQ� PDQDJHPHQW� DQG� SROLWLFV� VKDSH� WKH� VRFLDO� DQG� SK\VLFDO� XUEDQ�
HQYLURQPHQWV��DQG�YLFH�YHUVD��,W�FDQ�EH�VDLG��WKHUHIRUH��WKDW�WKH�PDLQ�FRPSRQHQWV�RI�WKH�8(3�
SDUDGLJP�DUH�VRFLDO�HFRORJ\��SROLWLFDO�HFRORJ\�DQG�XUEDQ�SODQQLQJ��8(3�IXUWKHU�EXLOGV�XSRQ�
WKH�UHVHDUFK�DQG�SDUWLFLSDWRU\�ZRUN�ZLWK�XQGHUUHSUHVHQWHG�DQG�PDUJLQDOL]HG�FRPPXQLWLHV�E\�
VXFK�SUDFWLWLRQHUV�DV�-RKQ�)��&��7XUQHU���������������1DEHHO�+DPGL���������������7KH�8(3�
VWXG\�SURJUDP�KDV�DOVR�EHHQ�LQVSLUHG�E\�WKH�DFWLRQ�SODQQLQJ�DSSURDFK�DV�WDXJKW�DQG�SUDFWLFHV�
E\�3URI��+DPGL�DW�WKH�6FKRRO�RI�$UFKLWHFWXUH�DW�2[IRUG�%URRNHV�8QLYHUVLW\��
�
7DEOH���RXWOLQHV�WKH�PDLQ�YDOXH�SRVLWLRQV�LQ�8UEDQ�(FRORJLFDO�3ODQQLQJ�LQ�FRQWUDVW�WR�WUDGLWLRQDO�
XUEDQ�SODQQLQJ�GLVFRXUVHV��2ULJLQDOO\��WKH�8(3�DSSURDFK�KDV�EHHQ�GHYHORSHG�SULPDULO\�DV�D�
UHVSRQVH� WR� FKDOOHQJHV� IDFHG� LQ� LQIRUPDO� VHWWOHPHQWV� LQ� ORZ�LQFRPH� FRXQWULHV�� EXW� GXH� WR�
JOREDOL]DWLRQ� DQG� WKH� UDSLGO\� LQFUHDVLQJ� VRFLR�HFRQRPLF� LQHTXDOLWLHV� LQ� WKH� FDSLWDOLVW�:HVW��
H[DPSOHV�RI�LWV�DSSOLFDELOLW\�LQ�WKH�VR�FDOOHG�³GHYHORSHG´�FRXQWULHV�DUH�EHFRPLQJ�PRUH�HYLGHQW�
�+HDOH\��������.DLND��������6SHHU��������:DWVRQ��������:DWVRQ������D���$W�WKH�VDPH�WLPH��
LW� LV� LPSRUWDQW� WR� QRWH� WKDW�ZH� GR� QRW� VHH�8(3� DV� D� SDQDFHD� IRU� DOO� XUEDQ� SUREOHPV� DQG�
UHSODFHPHQW� IRU� WUDGLWLRQDO�SODQQLQJ�PHWKRGV��EXW� UDWKHU�D�VXSSOHPHQW�DQG� UHGLUHFWLRQ� WKDW�
DGGUHVVHV�WKH�VKRUWFRPLQJV�RI�³EXVLQHVV�DV�XVXDO´���
�
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7DEOH���
� Position in traditional Urban Planning� Position in Urban Ecological Planning�

�� 6HFWRUDO�SODQQLQJ���)XQFWLRQDOLVP� $UHD�EDVHG�DQG�7HUULWRULDO�SODQQLQJ�

�� 7RS�GRZQ�YV��%RWWRP�XS� %RWWRP�7RS�

�� 3UREOHP���,VVXH�EDVHG� 9DOXH�EDVHG�DQG�'HYHORSPHQWDO�

�� &RPSUHKHQVLYH�DQG�5LJLG� 6WUDWHJLF�DQG�&RQWLQJHQW�

�� 6WDQGDUGL]HG�DQG�*HQHUDOL]HG� &RQWH[WXDO�

�� )RUPDO�YV��,QIRUPDO� )RUPDO�,QIRUPDO�FRQWLQXXP�

�� &LW\�DV�D�PHFKDQLVP� &LW\�DV�DQ�RUJDQLVP�

�� ,QVWUXPHQWDOLVP���6WUXFWXUDOLVP� 6RFLDO�FRQVWUXFWLYLVW�

�� 3ODQQHU�DV�DQ�H[HFXWRU���LPSOHPHQWHU� 3ODQQHU�DV�D�IDFLOLWDWRU�

Value positions in traditional Urban Planning and Urban Ecological Planning.  

,QWHJUDO� WR� WKH� 8(3�0DVWHU� SURJUDP� DUH� H[WHQVLYH� VWXGHQW� ILHOGZRUNV� �EHWZHHQ� �� DQG� ���
ZHHNV���ZKLFK�KDYH�EHHQ�WDNLQJ�SODFH�LQ�1HSDO��������������DQG��������8JDQGD���������������
DQG�,QGLD��IURP��������,Q�HDFK�RI�WKHVH�ILHOGZRUNV��VWXGHQWV�OHDUQ�DERXW�KRZ�SODQQLQJ�LV�GRQH�
E\�WKH�GLIIHUHQW�OHYHOV�RI�JRYHUQPHQW�ZLWKLQ�WKH�MXULVGLFWLRQV�RI�WKH�FKRVHQ�±PRVW�RI�WKH�WLPH�
LQIRUPDO�DQG�RU�PDUJLQDOL]HG±�FLW\�QHLJKERXUKRRGV��DQG�WKHQ�VWXG\�KRZ��DQG�LI�QRW��ZK\�GRHV�
SODQQLQJ�IDLO�WR�FRQWULEXWH�WR�DQ�LPSURYHPHQW�RI�WKH�ORFDO�FRQGLWLRQV�DQG�TXDOLW\�RI�OLIH�RI�WKH�
FRPPXQLWLHV�OLYLQJ�WKHUH��$IWHU�LQYROYLQJ�WKH�UHVLGHQWV�LQ�SDUWLFLSDWRU\�SODQQLQJ�H[HUFLVHV�DQG�
FRQGXFWLQJ� LQWHQVLYH�VLWXDWLRQ�DQDO\VLV�� VWXGHQWV� WKHQ�DWWHPSW� WR� FRPH�XS�ZLWK�DOWHUQDWLYH��
PRUH�UHDOLVWLF�SURSRVDOV�IRU�SK\VLFDO��HQYLURQPHQWDO�DQG�RU�SROLF\�LQWHUYHQWLRQV�LQ�WKHVH�DUHDV��
:KLOH�WKH�WDVNV�XQGHUWDNHQ�LQ�WKH�HDUOLHU�ILHOGZRUN�WULSV�IRFXVHG�RQ�XUEDQ�XSJUDGLQJ�RI�VSHFLILF�
VLWHV�DQG�VHWWOHPHQWV��WRGD\�VWXGHQWV�DUH�FKDOOHQJHG�WR�FRQVLGHU�DOO�WKH�GLIIHUHQW�DVSHFWV�RI�
XUEDQ�DQG�FRPPXQLW\�SODQQLQJ�DW� ORFDO� OHYHO�� IRFXVHG�RQ��EXW�QRW� OLPLWHG�WR��KRXVLQJ�� ODQG��
SURSHUW\��ZDWHU��VDQLWDWLRQ��KHDOWK��HGXFDWLRQ��HQHUJ\��PRELOLW\��LQIUDVWUXFWXUH��HQYLURQPHQWDO�
VXVWDLQDELOLW\��SXEOLF�VSDFH��ORFDO�HFRQRP\�DQG�OLYHOLKRRGV���
�
7KH�8(3�UHVHDUFK�DQG�WHDFKLQJ�DFWLYLWLHV�DW�1718�KDYH�EHHQ�RQJRLQJ�VLQFH�����V�DQG�WKLV�
SDSHU�LV�QRW�WKH�ILUVW�DWWHPSW�WR�FRQFHSWXDOL]H�WKLV�ILHOG�RI�NQRZOHGJH�DQG�SUDFWLFH��+RZHYHU��
MXVW�DV�RWKHU�IUDPHZRUNV�DQG�DSSURDFKHV��8(3�KDV�DOVR�EHHQ�HYROYLQJ�DQG�UHVKDSLQJ�WR�DGDSW�
WR� WKH� HFRQRPLF�� WHFKQRORJLFDO�� GHPRJUDSKLF� DQG� HQYLURQPHQWDO� FKDQJHV� DQG�
WUDQVIRUPDWLRQV��7KLV�HYROXWLRQ�FDQ�EH�WUDFHG�GRZQ�E\� ORRNLQJ�DW�SUHYLRXV�DUWLFOHV�RQ�8(3�
ZULWWHQ�E\�1718�UHVHDUFKHUV�DQG�WHDFKHUV�ZKR�KDYH�EHHQ�FRQQHFWHG�WR�WKH�VWXG\�SURJUDP���
�
%DVLQJ� RQ� WKHLU� H[SHULHQFH� LQ� 1HSDO�� &KLQD� DQG� ,QGLD�� %M¡QQHVV� DQG� &RUQHLO� �������
HPSKDVL]HG�WKH�LPSRUWDQFH�RI�ORFDO�FXOWXUDO��HQYLURQPHQWDO�DQG�SK\VLFDO�FRQWH[WV�LQ�WKH�XUEDQ�
SODQQLQJ�SURFHVV��DQG�H[SODLQHG�KRZ�WKH�HQDEOHPHQW�DQG�HPSRZHUPHQW�DW� WKH�FRPPXQLW\�
OHYHO� FRQWULEXWHV� WR� D� SRVLWLYH� FKDQJH��:RUN� E\� 8(3� VWXGHQWV� LQ� 8JDQGD� KDV� DOVR� EHHQ�
GRFXPHQWHG�LQ�DUWLFOHV�E\�WHDFKHUV�ZKR�OHG�WKHVH�H[FXUVLRQV��6NRWWH��������KLJKOLJKWHG�WKH�
GHSWK�RI�VWDNHKROGHU�HQJDJHPHQW�RI�WKH�IRUHLJQ�VWXGHQWV�DQG�WKH�LPSDFW�WKH\�KDG�RQ�FDSDFLW\�
EXLOGLQJ�RI�WKH�PHPEHUV�RI�ORFDO�FRPPXQLWLHV��1*2V�DQG�DFDGHPLF�LQVWLWXWLRQV�WKH\�LQWHUDFWHG�
ZLWK��$UFKLSRYDLWH��������IRFXVHG�RQ�WKH�YDOXH�RI�FRQWH[W�EDVHG�WHDFKLQJ�IRU�WKH�GHYHORSPHQW�
RI�VNLOOV�DQG�FDSDFLW\�RI�WKH�ILHOGZRUN�SDUWLFLSDQWV�WKHPVHOYHV�WKURXJK�DQ�LQ�GHSWK�DQDO\VLV�RI�
WKHLU�UHIOHFWLRQ�QRWHV��ZKLFK�DUH�LQWHJUDO�WR�DOO�8(3�H[FXUVLRQV���
�
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7KLV�SDSHU�GUDZV�RQ�H[DPSOHV�IURP�WKH�SURMHFW�DQG�UHVHDUFK�ZRUN�XQGHUWDNHQ�E\����8(3�
VWXGHQWV� DQG� WKUHH� VWDII� PHPEHUV� GXULQJ� WKH� ILHOGZRUN� LQ� 3XQH�� ,QGLD�� ZKLFK� WRRN� SODFH�
EHWZHHQ�6HSWHPEHU�DQG�'HFHPEHU�RI�������7KH�HPSLULFDO�GDWD�XVHG�LQ�WKLV�DUWLFOH�FRQVLVW�RI�
ILHOGZRUN�QRWHV�E\�8(3�VWDII�DQG�WKUHH�SURMHFW�UHSRUWV�HODERUDWHG�E\�VWXGHQWV��$NDYDUDSX�HW�
DO��� ������ $ZXVLH� HW� DO��� ����D� DQG�%DUDFKR�7HL[HLUD� HW� DO��� ������� (DFK� RI� WKHVH� UHSRUWV�
FRUUHVSRQGV� WR�D�GLIIHUHQW� VHWWOHPHQW�FKRVHQ� IRU�DQ� LQ�GHSWK�VWXG\��%HVLGHV� WKDW�� VWXGHQWV�
YLVLWHG�YDULRXV�RWKHU�VLWHV�DQG�SURMHFWV�DURXQG�3XQH�WR�JHW�D�EURDGHU�SHUVSHFWLYH�RI�WKH�FXUUHQW�
LVVXHV�DQG�FKDOOHQJHV�LQ�XUEDQ�GHYHORSPHQW�LQ�WKH�FLW\���
�
7KH�WKUHH�VHOHFWHG�DUHDV�DUH�ORFDWHG�LQ�WKH�FHQWUDO�SDUW�RI�3XQH��D�FLW\�RI�DURXQG�����PLOOLRQ�
SHRSOH��DQG�KDYH�TXDOLWLHV�RI� µIRUPDOL]LQJ�LQIRUPDO¶�DQG�µLQIRUPDOL]LQJ�IRUPDO¶��ZKLFK�UHIOHFWV�
WKH�GLIIHUHQW�WUDMHFWRULHV�ZKLFK�EXLOW�HQYLURQPHQWV�FDQ�WDNH��6KLUROH�9DVWL�LV�D�VPDOO�VHOI�EXLOW�
VHWWOHPHQW�� ZKLFK� LV� RIILFLDOO\� UHFRJQL]HG� DV� D� VOXP� E\� WKH� ORFDO� DXWKRULWLHV�� ,W� SOD\V� DQ�
LPSRUWDQW� UROH�E\�SURYLGLQJ�GLIIHUHQW�NLQGV�RI�VHUYLFHV� WR� WKH�VXUURXQGLQJ�PLGGOH��DQG�KLJK�
LQFRPH�UHVLGHQWLDO�QHLJKERXUKRRGV�DV�ZHOO�WKH�QHDUE\�XQLYHUVLWLHV�DQG�FROOHJHV��.DVED�3HWK�
LV�WKH�ROGHVW�VHWWOHPHQW�LQ�3XQH�DQG�WRGD\�FRQVWLWXWHV�D�PL[WXUH�RI�WUDGLWLRQDO�ORZ��DQG�PLG�
ULVH�EXLOGLQJV�FDOOHG�³:DGDV´��PRGHUQ�KLJK�ULVHV�DQG�PDNHVKLIW�VKDFNV��7KH�WKLUG�VHWWOHPHQW��
5DYLZDU� 3HWK� LV� ORFDWHG� LQ� WKH� EXVLHVW� SDUW� RI� WKH� ROG� WRZQ� DQG� LWV� SUHGRPLQDQW� XVH� LV�
VSHFLDOL]HG� UHWDLO�� 7KHUH� DUH� DOVR� FOXVWHUV� RI� KRXVLQJ� DQG� VWUHHW� YHQGRUV� LQ� WKH� DUHD�� 7KH�
ORFDWLRQV�RI�WKHVH�WKUHH�VHWWOHPHQWV�LV�VKRZQ�RQ�)LJXUH����
�

�
Figure 1. Location of the three selected settlements. Elaborated by Julianti Putri Setiawan. 
�

Value positions in UEP and examples from Pune�
�
,Q�WKLV�VHFWLRQ��HDFK�RI�WKH�YDOXH�SRVLWLRQV�RXWOLQHG�LQ�7DEOH���ZLOO�EH�HODERUDWHG�IXUWKHU�DQG�
LOOXVWUDWHG�ZLWK�UHDO�OLIH�H[DPSOHV�IURP�WKH������8(3�)LHOGZRUN�LQ�3XQH��
�
���6HFWRUDO�SODQQLQJ���)XQFWLRQDOLVP�YV��$UHD�EDVHG�DQG�7HUULWRULDO�SODQQLQJ�
�
)LQGLQJ�WKH�DGHTXDWH�VL]H�RI�SODQQLQJ�XQLWV�UHPDLQV�DQ�RSHQ�TXHVWLRQ�LQ�SODQQLQJ�WKHRU\��,Q�
SULQFLSOH��ZH�DJUHH�ZLWK�/HXQJ� ��������ZKR�FODLPV� WKDW� SODQQHUV�QHHG� WR�ZRUN�DW� GLIIHUHQW�
VFDOHV� IURP� PHWURSROLWDQ� WR� FHQVXV� ZDUGV� RU� ZKDW� KH� FDOOHG� ³]RQHV´� DV� WKH� PRVW� ORFDO��
+RZHYHU��LQ�SUDFWLFH��SODQQLQJ�LV�XVXDOO\�SHUIRUPHG�DW�WKH�PXQLFLSDO�VFDOH��ZKLFK�LV�WRR�EURDG�
WR�DGGUHVV�UHDO�ORFDO�QHHGV�DQG�PDNHV�LW�GLIILFXOW�IRU�SODQQHUV�WR�FRPSUHKHQG�WKH�UHDO�XUEDQ�
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FRPSOH[LWLHV�� 7KH� UHVSRQVH� WR� WKLV� FKDOOHQJH� ZDV� µEUHDNLQJ� GRZQ¶� RI� FLWLHV� LQWR� VHFWRUV��
PDVWHUSODQQLQJ�� DQG� WKH� DUWLILFLDO� VHSDUDWLRQ� RI� XVHV� IRU� GLIIHUHQW� µIXQFWLRQDO¶� DUHDV��
,PSOHPHQWLQJ� SURMHFWV� DQG� SHUIRUPLQJ� LQWHUYHQWLRQV� ZLWKLQ� D� SDUWLFXODU� VHFWRU� �KRXVLQJ��
LQGXVWU\��SXEOLF�VSDFH��HWF���RU�LQIUDVWUXFWXUH�QHWZRUN��ZDWHU��HOHFWULFLW\��SXEOLF�WUDQVSRUWDWLRQ��
HWF����ZLWKRXW�FRQVLGHULQJ�WKH�FRQWH[W�RI�WKH�VXUURXQGLQJ�DUHDV�DQG�LWV�RWKHU�XVHV��PD\�VROYH�
WKH�LQLWLDO�SUREOHP�RU�FKDOOHQJH��EXW�DW�WKH�VDPH�WLPH�LW�PD\�FUHDWH�PDQ\�RWKHU�XQIRUHVHHQ�
LVVXHV��)RU� WKLV� UHDVRQ�� WKH�8(3�DSSURDFK�SURSRVHV� WKDW� SODQQLQJ� IRU� XUEDQ� LQWHUYHQWLRQV�
VKRXOG�EH�DUHD�EDVHG�DQG�WHUULWRULDO��DV�RSSRVHG�WR�VHFWRUDO��7KLV�UHTXLUHV�SODQQHUV�WR�ZRUN�
QRW�RQO\�DFURVV�GLIIHUHQW�VFDOHV��EXW�DOVR�GLIIHUHQW�VSHFLDOL]DWLRQV�DQG�SURIHVVLRQV��$V�%ODQFR�
HW�DO���������S�������DUJXHG��³WKHUH�LV�D�JURZLQJ�UHDOL]DWLRQ�WKDW�WKH�FRPSOH[LWLHV�RI�ODUJH�DQG�
UDSLGO\�JURZLQJ�FLWLHV�������UHTXLUH�QHZ�NQRZOHGJH�JHQHUDWHG�E\�WKH�FRPLQJ�WRJHWKHU�RI�GLIIHUHQW�
GLVFLSOLQHV�WR�VROYH�FRPPRQ�SUREOHPV´��
�
7KH� VFDOH� OHYHO� WKDW� LV� PRVW� RIWHQ� RPLWWHG� RU� XQGHUYDOXHG� LQ� XUEDQ� SODQQLQJ� LV� WKDW� RI�
QHLJKERXUKRRG�RU�FRPPXQLW\��$FFRUGLQJ�WR�.XQVWOHU��������S�������³WKH�EDVLF�XQLW�RI�SODQQLQJ´�
LV�D�QHLJKERXUKRRG�³GHILQHG�DV�D� ILYH�PLQXWH�ZDONLQJ�GLVWDQFH��RU�D�TXDUWHU�PLOH�� IURP�WKH�
HGJH�WR�WKH�FHQWHU´��7KLV�DOORZV�D�WUXO\�SDUWLFLSDWRU\�SODQQLQJ�SURFHVVHV�DQG�PDNHV�LW�SRVVLEOH�
IRU�SODQQHUV�DQG�GHFLVLRQ�PDNHUV�WR�GHYHORS�IDFH�WR�IDFH�UHODWLRQVKLSV�DQG�D�VHQVH�RI�WUXVW�
ZLWK�WKH�SHRSOH�WKH\�DUH�SODQQLQJ�IRU��RU��DV�ZLOO�EH�DUJXHG�ODWHU��SODQQLQJ�ZLWK���
�
/LNH�LQ�PDQ\�RWKHU�FLWLHV�LQ�,QGLD��SODQQLQJ�LQ�3XQH�LV�SHUIRUPHG�DW�WKH�PXQLFLSDO�OHYHO�DQG��
VSRUDGLFDOO\�DW�WKH�PHWURSROLWDQ�OHYHO��6RPH�GHFLVLRQ�PDNLQJ�LV�EHLQJ�PDGH�RQ�WKH�(OHFWRUDO�
:DUG� OHYHO�� \HW� WKHVH� DUH� VWLOO� WRR� ODUJH� DQG� KHWHURJHQHRXV� WR� DGGUHVV� ORFDO� LVVXHV� LQ� DQ�
HIILFLHQW�DQG�WUXO\�SDUWLFLSDWRU\�PDQQHU��(YHQ�ZLWKLQ�WKH�VHOHFWHG�DUHDV�RI�VWXG\��UDQJLQJ�IURP�
DSSUR[�� ���� WR� �� KHFWDUHV��� VWXGHQWV� IRXQG� GLIIHUHQW� DQG�PRUH� DSSURSULDWH� ZD\V� WR� GHILQH�
ERXQGDULHV�� E\� PDQGDOV� DQG�RU� ODQGORUGV� �6KLUROH� 9DVWL��� E\� SURIHVVLRQV�� NDVWV� DQG�
FRPPXQLWLHV��.DVED�3HWK�±�VHH�)LJXUH����DQG�E\�VWUHHWV�RU�VWUHHW�EORFNV��5DYLZDU�3HWK���7KLV�
DOORZHG� WKHP� WR� JHW� D� EHWWHU� XQGHUVWDQGLQJ� RI� IXQFWLRQDO� µFOXVWHUV¶� DQG� ILQG� RXW� WKH�
LQWHUGHSHQGHQFLHV�ZLWKLQ�DQG�DFURVV�WKHVH�DUHDV���
�

�
Figure 2. Demarcation of community boundaries in the Eastern part of Kasba Peth, based on 
participatory mapping performed by the students and local residents. Source: Awusie et al., 2017a. 
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$Q�H[DPSOH�RI�DQ�LVVXH�WKDW�UHTXLUHV�ERWK�PXOWL�VHFWRUDO�DQG�ORFDOL]HG�DSSURDFKHV�LV�WKDW�RI�
VROLG�ZDVWH��,Q�3XQH��VROLG�ZDVWH�DQG�UHF\FOLQJ�SROLF\�DQG�PDQDJHPHQW�DUH�FHQWUDOL]HG�DW�WKH�
PXQLFLSDO� OHYHO� DQG� LPSOHPHQWHG� E\� GLIIHUHQW� OHYHOV� RI� JDUEDJH� FROOHFWRUV� �� IURP� ODUJH�
DXWRPDWL]HG�WUXFNV�WR�VWUHHW�VZHHSHUV��7KH�JDUEDJH��KRZHYHU��UHPDLQV�XQFROOHFWHG�IRU�ORQJHU�
SHULRGV�RI�WLPH�LQ�WRR�PDQ\�DUHDV��DQG�DV�VWXGHQWV�GLVFRYHUHG���IRU�PDQ\�GLIIHUHQW�UHDVRQV�
WKDW� UHTXLUH� LQWHU�VHFWRUDO� FRRSHUDWLRQ�DQG� ORFDOL]HG�VROXWLRQV��'HSHQGLQJ�RQ� WKH�SDUWLFXODU�
ORFDO�FRQWH[W�� WKHVH�VROXWLRQV�PLJKW� UDQJH� IURP�EHWWHU�VROLG�ZDVWH�DZDUHQHVV�DQG�K\JLHQH�
HGXFDWLRQ��PRUH�DWWUDFWLYH�LQFHQWLYHV�IRU�UHF\FOLQJ�DQG�FRPSRVWLQJ��VWULFWHU�ODZ�HQIRUFHPHQW��
EHWWHU�SODFHPHQW�RI�JDUEDJH�DQG�UHF\FOLQJ�FRQWDLQHUV�RQ�SXEOLF�DQG�SULYDWH�ODQGV�WR�LQFUHDVHG�
LQYROYHPHQW�RI�FRPPXQLWLHV�LQ�PDLQWHQDQFH�RI�VKDUHG�SXEOLF�VSDFHV��%DUDFKR�7HL[HLUD��HW�DO���
������$NDYDUDSX�HW�DO���������$ZXVLH�HW�DO�������D���
�
���7RS�GRZQ���%RWWRP�XS�YV��%RWWRP�7RS�
�
0DLQVWUHDP� SODQQLQJ� WKHRU\� KDV� UHFRJQL]HG� D� GXDOLW\� RI� XUEDQ� SURFHVVHV�� WRS�GRZQ�
�JRYHUQPHQW�GULYHQ�� DQG� ERWWRP�XS� �FRPPXQLW\� GULYHQ��� 7KLV� RYHUVLPSOLILFDWLRQ� RI�
GHYHORSPHQW�OHDGV�WR�FRQIOLFWV�ZKHQ�SODQV�LPSRVHG�IURP�WKH�WRS�DUH�SHUFHLYHG�DV�KDUPIXO��
ZDVWHIXO�RU�LQDSSURSULDWH�E\�ORFDO�FRPPXQLWLHV��RU��RQ�WKH�RWKHU�KDQG��ZKHQ�ORFDO�GHPDQGV�
DUH�UHMHFWHG�E\�DXWKRULWLHV��PDLQO\�EHFDXVH�WKH�JRYHUQPHQW�LQVWLWXWLRQV�DUH�HLWKHU�LQFDSDEOH�WR�
LPSOHPHQW�WKHP��RU�WKH\�VHH�WKHVH�FRPPXQLW\�SURSRVDOV�DV�LQFRPSDWLEOH�ZLWK�WKH�RYHUUXOLQJ�
H[LVWLQJ�SODQV�DQG�UHJXODWLRQV���
�
7KH� 8(3� SDUDGLJP� UHMHFWV� WKLV� YHUWLFDO� GXDOLW\� LQ� ZKLFK� FRPPXQLWLHV� DUH� DOZD\V�
GLVDGYDQWDJHG�� DQG� SURSRVHV� D� PRUH� FROODERUDWLYH� DSSURDFK� LQ� ZKLFK� D� PRUH� KRUL]RQWDO�
SDUWQHUVKLS� EHWZHHQ� DFWRUV� LQ� DOO� OHYHOV� ±IURP� WKH� GHFLVLRQ� PDNHUV� RQ� WRS� WR� WKH� PRVW�
PDUJLQDOL]HG�DQG�XQGHUUHSUHVHQWHG�RQ�WKH�ERWWRP±�ZRUN�WRJHWKHU�WRZDUGV�WKH�VDPH�JRDOV��
$V�-DQH�-DFREV��������S�������QLFHO\�SXW�LW��³>F@LWLHV�KDYH�WKH�FDSDELOLW\�RI�SURYLGLQJ�VRPHWKLQJ�
IRU�HYHU\ERG\��RQO\�EHFDXVH��DQG�RQO\�ZKHQ��WKH\�DUH�FUHDWHG�E\�HYHU\ERG\´��
�
8UEDQ�LQWHUYHQWLRQV�LQ�VXFK�IUDPHZRUN�FDQ�WDNH�IRUPV�RI�VFDOLQJ�XS�DQG�VFDOLQJ�GRZQ��ZKLFK�
DFFRUGLQJ�WR�+DPGL��������S�������DUH�³FRPSOHPHQWDU\�SUDFWLFHV´��+H�DUJXHV�WKDW�
�

WKH� EHVW� ZD\� RI� VFDOLQJ� XS� WKH� LPSDFW� RI� SURMHFWV� LV� WR� VFDOH� GRZQ� WKH� VL]H� RI� XQLWV� RU�
RUJDQL]DWLRQ�� RI�PDQDJHPHQW� DQG�GHFLVLRQ�PDNLQJ� WR�PDNH�VXUH� WKDW� DFFRXQWDELOLW\� LV� KHOG�
ORFDOO\�DQG�WKDW�VXFFHVV�RU�IDLOXUH�LV�PHDVXUHG�E\�WKRVH�ZKR�DUH�DIIHFWHG�PRVW��6FDOLQJ�XS�WKHQ�
LV� DERXW� IHGHUDWLQJ�RU� QHWZRUNLQJ� ORWV� RI� VPDOO� UHODWLYHO\� DXWRQRPRXV�XQLWV� RI� RUJDQL]DWLRQV�
�QHWZRUN�JRYHUQDQFH��DQG�QRW�DERXW�PDNLQJ�HQWLWLHV�ELJJHU�´��+DPGL��������S������������

�
0DQ\� VFKRODUV� KDYH� UHFHQWO\� HPSKDVL]HG� WKH� LPSRUWDQFH� RI� GHFHQWUDOL]LQJ� DQG� VFDOLQJ� XS�
XUEDQ� LQWHUYHQWLRQV�� LQVWHDG�RI�HQIRUFLQJ�SURJUDPV�DQG�SROLFLHV� IURP�WKH� WRS��.DLND� �������
H[SODLQHG� KRZ� ORFDO� DQG� FRPPXQLW\�GULYHQ� LQLWLDWLYHV� KDYH� D� JUHDWHU� SRWHQWLDO� WR� DGGUHVV�
JOREDO�FKDOOHQJHV�RI�VRFLDO� LQHTXDOLW\��FOLPDWH�FKDQJH�DQG�HFRQRPLF�XQFHUWDLQWLHV�WKDQ�WRS�
GRZQ�LQGLFDWRUV�DQG�µUHPHGLHV¶��VXFK�DV�6'*V��6XVWDLQDEOH�'HYHORSPHQW�*RDOV���6PDUW�&LW\�
SURJUDPV��HWF��:KLOH�H[DPSOHV�IURP�FULVLV�GULYHQ�6SDLQ�DQG�*UHHFH�PHQWLRQHG�E\�.DLND�VKRZ�
DXWRQRPRXV� LQLWLDWLYHV� WKDW� HPHUJHG� IURP� VWURQJ� FRPPXQLW\� PRELOL]DWLRQ� DQG� FRPPRQ�
GLVVHQVXV� �LELG���� WKHUH� DUH� DOVR� VLPLODU� VFDOLQJ� XS� SURFHVVHV� IDFLOLWDWHG� E\� VSHFLDOO\�
HVWDEOLVKHG�JRYHUQPHQW�LQVWLWXWLRQV�DQG�ORFDO�RU�LQWHUQDWLRQDO�1*2V��ZKRVH�UROH�LV�XVXDOO\�WR�
FRRUGLQDWH� MRLQW�HIIRUWV�DQG�SURYLGH�SURIHVVLRQDO�DGYLFH� WR� ORFDO�FRPPXQLWLHV��SDUWLFXODUO\� LQ�
VOXP�XSJUDGLQJ�SURMHFWV��$UFKHU�HW�DO��������%RRQ\DEDQFKD��������'DV�	�7DNDKDVKL���������
7KHVH�LQLWLDWLYHV�DUH�LQ�OLQH�ZLWK�WKH�LGHDV�SXW�IRUWK�E\�7XUQHU���������������ZKR�DUJXHG�WKDW�
KRXVHKROGV� VKRXOG� KDYH� FRQWURO� RYHU� KRXVLQJ�� ERWK� DV� D� FRPPRGLW\� DQG� D� SURFHVV� �RI�
KRXVLQJ��� ZKLOH� WKH� UROH� RI� WKH� JRYHUQPHQW� LV� WR� SURYLGH� VXSSRUW� IRU� KRXVLQJ� FRQVWUXFWLRQ��
SURYLVLRQ�RI�VHUYLFHV�DQG�UHJXODWLRQ�RI�WKH�FRPPRQV��
�
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2QH�RI�WKH�PRVW�NQRZQ�H[DPSOH�RI�D�VLPXOWDQHRXV�VFDOLQJ�XS�DQG�GRZQ�LV�WKH�2UDQJL�3LORW�
3URMHFW��233��ZKLFK�SURYLGHG�VDQLWDWLRQ�LQIUDVWUXFWXUH�WR�DURXQG�����LQIRUPDO�VHWWOHPHQWV�LQ�
3DNLVWDQ�VLQFH�������+DVDQ���������3ODQQLQJ��ILQDQFLQJ�DQG�FRQVWUXFWLRQ�RI�WKH�ORFDO�VHZHU�
FRQQHFWLRQV� ZDV� GRQH� E\� UHVLGHQWV� RUJDQL]HG� LQ� ODQH� FRPPLWWHHV� DQG� VXSSRUWHG� E\�
SURIHVVLRQDO�HQJLQHHUV��ZKLOH�WKH�WUXQN�VHZHUV�DQG�RWKHU�VXSSRUWLQJ�LQIUDVWUXFWXUH�EH\RQG�WKH�
VHWWOHPHQWV�ZDV�ILQDQFHG�DQG�LPSOHPHQWHG�FHQWUDOO\�E\�WKH�233��LELG����
��
6WXGHQWV� SHUIRUPLQJ� WKHLU� ILHOGZRUN� LQ� 3XQH� REVHUYHG� KRZ� ERWWRP�XS� DSSURDFKHV� DQG�
LQLWLDWLYHV� LQ� WKHLU� UHVSHFWLYH� DUHDV�� VXFK� DV� SURYLGLQJ� EDVLF� VHUYLFHV�� H[WHQGLQJ� XUEDQ�
LQIUDVWUXFWXUH�� UXQQLQJ� VDYLQJ� JURXSV�� WUDQVIRUPLQJ� RI� XQGHUXWLOL]HG� FRPPRQ� VSDFHV� DQG�
RUJDQL]LQJ� UHOLJLRXV� IHVWLYDOV�� FUHDWH� DGGLWLRQDO� EHQHILWV� RI� FRPPXQLW\� EXLOGLQJ�� 7KH\�
UHFRJQL]HG�WKDW�WKHUH�LV�D�JUHDW�SRWHQWLDO�LQ�H[FKDQJLQJ�LGHDV�DQG�VFDOLQJ�XS�VXFK�LQLWLDWLYHV��
0RVW�RI�WKH�VWXGHQWV¶�SURSRVDOV�IRU�LQWHUYHQWLRQV�ZHUH�WKHUHIRUH�DOVR�EDVHG�RQ�WKH�LGHDV�RI�
GHFHQWUDOL]DWLRQ�� FRPPXQLW\� RZQHUVKLS� DQG� ORFDO� LQLWLDWLYH�� 6RPH� H[DPSOHV� LQFOXGH� D�
FRPPXQLW\�WUXVW�PRGHO�IRU�ODQG�RZQHUVKLS�LQ�6KLUROH�9DVWL�DQG�D�FRPPXQLW\�WRLOHW�RSHUDWHG�E\�
ORFDO� UHVLGHQWV� DQG� XVHUV� WKHPVHOYHV� XQGHU� D� ³6DQLWDWLRQ� &RPSDQ\´� LQ� 5DYLZDU� 3HWK�
�$NDYDUDSX�HW�DO���������7KLV�ODVW�SURSRVDO�ZLOO�EH�HODERUDWHG�ODWHU�LQ�WKLV�DUWLFOH����
�
���3UREOHP���,VVXH�EDVHG�YV��9DOXH�EDVHG�DQG�'HYHORSPHQWDO�
�
7KLQNLQJ�RI�XUEDQ�SODQQLQJ�DV�DQ�XQELDVHG��SUREOHP�VROYLQJ�RULHQWHG�H[HUFLVH�LV�XWRSLDQ�DQG�
ZLVKIXO� WKLQNLQJ�� 7KH� DPELWLRXV� JRDO� IRU� XUEDQ� HFRORJ\� WR� VHHN� EDODQFH�� HTXLW\� DQG�
LPSURYHPHQW��%M¡QQHVV�DQG�&RUQHLO�������� UHTXLUHV�SODQQHUV�DQG�GHFLVLRQ�PDNHUV� WR� WDNH�
YDOXH�VWDQFHV�RQ�EHKDOI�RI�WKRVH�ZKR�DUH�GLVDGYDQWDJHG�E\�WKH�GRPLQDWLQJ�HFRQRPLF��SROLWLFDO�
DQG�HQYLURQPHQWDO�UHJLPHV��VXFK�DV�HWKQLF�PLQRULWLHV��LPPLJUDQWV�DQG�UHIXJHHV��LQGLJHQRXV�
SHRSOH��/*%7�FRPPXQLWLHV��XQHPSOR\HG��KRPHOHVV��ZRPHQ��FKLOGUHQ��HWF��&RQVLGHULQJ�WKDW�
QDWXUDO� DQG� ILQDQFLDO� UHVRXUFHV�� ODQG�DQG� OLYHOLKRRG�RSSRUWXQLWLHV�DUH�VFDUFH�� WKHVH�VWDQGV�
PD\�QHFHVVDULO\�SODFH�OLPLWV�RQ�SURSHUW\�ULJKWV�DQG�SURVSHULWLHV�RI�WKH�SULYLOHJHG�FODVVHV��7KLV�
SULQFLSOH�GRHV�QRW�RQO\�UHTXLUH�SODQQHUV�DQG�SUDFWLWLRQHUV�WR�DFW�HWKLFDOO\�DQG�FRPSDVVLRQDWHO\��
EXW�DV�DUJXHG�E\�%DUU\�HW�DO����������WR�FKDQJH�LQ�WKH�ZD\�SODQQLQJ�NQRZOHGJH�LV�SURGXFHG�
DQG�DSSOLHG�DQG�WR�UHFRQVLGHU�KRZ�ZH�GHILQH�DQG�UHJXODWH�SURSHUW\���
�
7KH�8(3�IUDPHZRUN�VXEVFULEHV�WR�WKH�DERYH�VWDWHPHQW�DQG�WKH�SUHSRVLWLRQ�SXW�IRUWK�E\�%ODQFR�
HW�DO���������S��������ZKR�DUJXH�WKDW�
�

>E@XLOGLQJ�DQ�DOWHUQDWLYH�SODQQLQJ�SUD[LV�URRWHG�LQ�WKH�6RXWK�GHPDQGV�D�SURJUHVVLYH�YDOXH�EDVH�
WKDW� LV�ERWK�VRFLDO� DQG�HFRORJLFDOO\� LQIRUPHG��7KH�FRQFHSW� RI�XQLYHUVDO� VRFLR�HFRQRPLF�DQG�
HQYLURQPHQWDO�ULJKWV�RIIHUV�D�SURIRXQG�PRUDO�EDVH�IRU�SODQQLQJ��EXW�LWV�DSSOLFDWLRQ�LQ�FLWLHV�RI�
WKH�JOREDO�6RXWK�QHHGV�LQWHUURJDWLRQ��

�
2IWHQWLPHV� SODQQHUV� DQG� GHFLVLRQ� PDNHUV� IDFH� GLIILFXOW� FKRLFHV� ZKLFK� UHTXLUH� PDNLQJ�
FRPSURPLVHV�DQG�LQQRYDWH��DOZD\V�WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�IDFWXDO�ORFDO�QHFHVVLWLHV�DQG�
DVSLUDWLRQV��,GHRORJLFDOO\��PDQ\�XUEDQ�DQG�HQYLURQPHQWDO�SODQQHUV�DUH�GLYLGHG�EDVHG�RQ�ZKDW�
0F*UDQDKDQ�DQG�6DWWHUWKZDLWH��������FDOOHG� WKH�³JUHHQ´�DQG�³EURZQ´�DJHQGDV��7KH�JUHHQ�
DJHQGD�IRFXVHV�RQ�HFRV\VWHP�KHDOWK��HQYLURQPHQWDO�VXVWDLQDELOLW\��QDWXUH�SURWHFWLRQ��FOLPDWH�
FKDQJH�PLWLJDWLRQ��DV�ZHOO�DV�UHVSRQVLEOH�DQG�UHGXFHG�FRQVXPSWLRQ��,WV�PDLQ�WDUJHW�DUH�IXWXUH�
JHQHUDWLRQV��WKHUHIRUH�HPSKDVLV�LV�SODFHG�RQ�ORQJ�WHUP�SODQQLQJ�DQG�HGXFDWLRQ��7KH�EURZQ�
DJHQGD��RQ� WKH�RWKHU�KDQG�� LV�FHQWHUHG�DERXW�KXPDQ�KHDOWK�DQG�ZHOO�EHLQJ��VDWLVIDFWLRQ�RI�
EDVLF� QHHGV� DQG� HTXDO� DFFHVV� WR� UHVRXUFHV�� 7KH� SULRULWL]HG� JURXSV� DUH� ORZ�LQFRPH�
FRPPXQLWLHV� ZKR� XUJHQWO\� UHTXLUH� EHWWHU� VHUYLFHV� DQG� KRXVLQJ� �RU� VKHOWHU�� RSWLRQV� �LELG����
&RQVLGHULQJ� KRZ� WKH� FRQWHPSRUDU\� ZRUOG� EHFRPHV� LQFUHDVLQJO\� JOREDOL]HG�� XQHTXDO� DQG�
XQSUHGLFWDEOH��WKH�PDLQVWUHDP�YLHZSRLQW�WKDW�WKH�PRUH�SURVSHURXV�FRXQWULHV�FDQ�DQG�VKRXOG�
IRFXV�RQ�WKH�JUHHQ�DJHQGD��ZKLOH�SRRUHU�VWDWHV�VKRXOG�ILUVW�WDNH�FDUH�RI�WKH�EDVLF�VHUYLFHV�WR�
HQVXUH�D�GLJQLILHG�TXDOLW\�RI�OLIH�WKURXJK�SULRULWL]LQJ�WKH�EURZQ�DJHQGD�JRDOV��LV�RYHUVLPSOLI\LQJ�
WKH�SUREOHP��7KHUHIRUH��ZH�DUJXH�WKDW�SODQQHUV�DQG�HQYLURQPHQWDOLVWV�QHHG�WR�ZRUN�WRJHWKHU�
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WR�JR�EH\RQG�WKLV�GLYLGH�DQG�VHHN�FUHDWLYH�VROXWLRQV�WKDW�FDQ�UHFRQFLOH�ERWK�DJHQGDV�WR�SXUVXH�
D�ZRUOG�WKDW�LV�QRW�RQO\�HQYLURQPHQWDOO\�VXVWDLQDEOH��EXW�DOVR�SURYLGHV�JRRG�TXDOLW\�RI�OLIH�DQG�
RSSRUWXQLWLHV�IRU�DOO��
�
0LGGOH�� DQG� KLJK�LQFRPH� FDSLWDOLVW� FRXQWULHV� DUH� DOVR� IDFLQJ� UDSLGO\� JURZLQJ� SUREOHPV� RI�
SRYHUW\��KRPHOHVVQHVV��GLVFULPLQDWLRQ��PDUJLQDOL]DWLRQ�DQG�RSSUHVVLRQ��DOO�RI�ZKLFK�DUH�SDUWO\�
DWWULEXWHG� WR�D�SODQQLQJ�V\VWHP�DQG�SROLF\�PDNLQJ� WKDW�VHUYH� WKH�FDSLWDO�DFFXPXODWLRQ�DQG�
SULYDWH� SURSHUW\� RZQHUV� �+DUYH\�� ������0LWFKHOO�� ������������:HVWHUQ� FLWLHV� �HVSHFLDOO\� LQ�
SRVW�:7&�86$��KDYH�EHHQ�FKDUDFWHUL]HG�E\�DQ�LQFUHDVLQJ�OLPLWDWLRQV�RQ�IUHHGRP�RI�VSHHFK��
EUXWDO� UHSUHVVLRQ� RI� SURWHVWV� DQG� VWULNHV�� HVFDODWLQJ� VXUYHLOODQFH� PHDVXUHV� WR� FRQWURO�
EHKDYLRXU��SULYDWL]DWLRQ�RI�SXEOLF�VSDFH��FULPLQDOL]DWLRQ�RI�KRPHOHVVQHVV��JHQWULILFDWLRQ�DQG�
WRXULVWLILFDWLRQ��DQG�RWKHU�IRUPV�RI�VRFLR�VSDWLDO�H[FOXVLRQV��$OEHUW�	�%HQDFK��������%HFNHWW�	�
+HUEHUW�� ������ %ORPOH\�� ������ +DUYH\�� ����� DQG� ������ 0LWFKHOO�� ������ ������ �����������
6SHHU��������6WDHKHOL�	�0LWFKHOO���������
�
6FKRODUV�DQG�DFWLYLVWV�ZKR�RSSRVH�WKHVH�SURFHVVHV�DUH�XQLWHG�XQGHU�WKH�VORJDQ�RI�WKH�³5LJKW�
WR�WKH�&LW\´��$WWRK��������%ORPOH\��������+DUYH\��������0DUFXVH��������0LWFKHO��������������
ZKLFK�RULJLQDWHV� IURP� WKH�ZRUNV�RI�)UHQFK�SKLORVRSKHU�+HQUL� /HIHEYUH� ������ >����@���ZKR�
FDOOHG� LW� ³D�FU\�DQG�GHPDQG´�DQG�FRQVWDQW�VWUXJJOH� IRU�PRUH�GHPRFUDWLF�DQG�RSHQ�FLWLHV� LQ�
ZKLFK�DOO�FLWL]HQV�SDUWLFLSDWH��7KH�ULJKW�WR�WKH�FLW\�LV�QRW�RQO\�DERXW�DFFHVV�WR�SXEOLF�VSDFH��EXW�
DOVR�D�XQLYHUVDO�ULJKW�WR�DGHTXDWH�KRXVLQJ��EDVLF�VHUYLFHV�DQG�D�JHQHUDOO\�WR�LQKDELW�DQG�FR�
FUHDWH�WKH�FLW\��$WWRK��������0LWFKHO��������������6LQFH�WKH�HDUO\�ZRUNV�LQ�����V�LQ�1HSDO��WKH�
ULJKW�WR�WKH�FLW\�SULQFLSOH�KDV�DOVR�EHHQ�FHQWUDO�WR�WKH�8(3�DSSURDFK���
�
8(3� WDNHV� D� VWDQFH� WR� ILUVW� DQG� IRUHPRVW� UHSUHVHQW� DQG� LPSURYH� WKH� VLWXDWLRQ� RI� WKH�
PDUJLQDOL]HG� DQG� SRRU� FRPPXQLWLHV�� DV� WKH\� DUH� XVXDOO\� WKH� RQHV� WKDW� DUH� OHIW� RXW� LQ� WKH�
PDLQVWUHDP�XUEDQ�SODQQLQJ��8QOLNH�PDQ\�RWKHU�XQLYHUVLWLHV�DQG�FROOHJHV�SHUIRUPLQJ�ILHOGZRUN�
LQ�,QGLD��ZH�UHIXVHG�WR�PDNLQJ�SURSRVDOV� LQ�JUHHQILHOG� ORFDWLRQ�RU�ZRUN� LQ�PRUH�SURVSHURXV�
DUHDV�ZKLFK�UHFHLYH�IXQGV�IURP�WKH�³6PDUW�&LW\´�3URJUDP��EXW�LQVWHDG�ZH�FKRVH�WR�ZRUN�ZLWK�
FRPPXQLWLHV� WKDW� DUH� EHORZ� DYHUDJH� LQFRPH� DQG� DUHDV� WKDW� DUH� IRU� GLIIHUHQW� UHDVRQV�
SUREOHPDWLF��)LJXUH�����6WXGHQWV��KRZHYHU��KDYH�EHHQ�WDNHQ�IRU�VKRUW�H[FXUVLRQV�WR�VRPH�RI�
WKH� PRVW� SURVSHURXV� DUHDV� DQG� JDWHG� FRPPXQLWLHV� WR� VHH�� DQG� FRPSDUH�� WKH� H[LVWLQJ�
LQHTXDOLWLHV�DQG�WR�OHDUQ�ZK\�DQG�KRZ�SODQQLQJ�IUDPHZRUNV�IDLO�WR�PLWLJDWH�WKHP��
�

�
Figure 3. Precarious living conditions and overcrowding in Shirole Vasti. Source: Baracho Teixeira, et 
al., 2017 
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���&RPSUHKHQVLYH�DQG�5LJLG�YV��6WUDWHJLF�DQG�&RQWLQJHQW�
�
&RPSUHKHQVLYH�DQG�ULJLG�SODQQLQJ�DWWHPSWV�WR�HQYLVLRQ��GHILQH�DQG�RU�UHJXODWH�D�ZLGH�UDQJH�
RI�VHFWRUV��KRXVLQJ��WUDQVSRUWDWLRQ��LQIUDVWUXFWXUH��ODQG�XVH��SXEOLF�VSDFH��HWF���FRYHULQJ�ODUJH�
JHRJUDSKLFDO� DUHDV� DQG�ZLWKLQ� D� ORQJ�WHUP� WLPH� KRUL]RQ�� &RPSUHKHQVLYH� SODQV� RIWHQ� WDNH�
IRUPV�RI�PDVWHU�SODQV�RU�GHWDLOHG�JHQHUDO�SODQV�WKDW�DUH�VXSSRVHG�WR�JXLGH�GHYHORSPHQW�LQ�D�
VSHFLILHG� DUHD� LQ� RQH� DQG� RQO\� SRVVLEOH� GLUHFWLRQ�� 7KHVH� SULQFLSOHV� KDYH� VKDSHG� SODQQLQJ�
IUDPHZRUNV�LQ�PDQ\�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV��+RZHYHU��WKH\�UDUHO\�DFKLHYH�WKH�
H[SHFWHG� UHVXOWV�� ,Q� WLPHV� GHILQHG� E\� SROLWLFDO�� VRFLDO�� HFRQRPLF� DQG� HQYLURQPHQWDO�
XQFHUWDLQWLHV� DQG� HPHUJHQFLHV�� VXFK� DV� QDWXUDO� DQG�PDQ�PDGH� KD]DUGV�� ILQDQFLDO� FULVHV��
DUPHG�FRQIOLFWV��IRUFHG�GLVSODFHPHQWV��LQIUDVWUXFWXUH�EUHDNGRZQV��HSLGHPLFV��FRPELQHG�ZLWK�
FKURQLF�LVVXHV�RI�LQHTXDOLW\��SRYHUW\�DQG�UHVRXUFH�VFDUFLW\��PDNLQJ�ULJLG�SODQV�EDVHG�RQ�ORQJ�
WHUP�SUHGLFWLRQV�DQG�SURMHFWLRQV�LV�VLPSO\�XQUHDOLVWLF��
��
&LWLHV��VLPLODUO\�WR�RWKHU�NLQGV�RI�HFRV\VWHPV��IXQFWLRQ�OLNH�RUJDQLVPV��ZKLFK�UHDFW�WR�VKRFNV�
DQG� HPHUJHQFLHV� E\� DWWHPSWLQJ� WR� FRPEDW� WKHLU� HIIHFWV� ZLWKLQ� WKHPVHOYHV�� %M¡QQHVV� DQG�
&RUQHLO��������S������ZURWH�DERXW�WKH�³FDUU\LQJ�FDSDFLW\´�DQG�³WKH�DELOLW\�RI�D�FLW\�DV�D�VRFLDO�
V\VWHP�WR�DFFRPPRGDWH�VRFLDO�GHPDQG�DQG�VWUHVVHV´��+RZHYHU��WKH�UROH�RI�SODQQHUV�VKRXOG�
QRW� RQO\� EH� OLPLWHG� WR� VXSSRUW� DQG� PDLQWDLQ� WKH� LQVWLWXWLRQDO�� VRFLDO�� HQYLURQPHQWDO� DQG�
HFRQRPLF�VWUXFWXUHV�ZKLFK�IDFLOLWDWH�WKH�UHFRYHU\�DQG�UHEXLOGLQJ�SURFHVVHV��EXW�DOVR�WR�VHHN�
VROXWLRQV�WR�UHVLVW�DQG�SUHSDUH�IRU�WKH�GLIIHUHQW�NLQGV�RI�XQFHUWDLQ�VFHQDULRV�LQ�WKH�IXWXUH���
�
7KH�DOWHUQDWLYH�ZH�SURSRVH�LV�VWUDWHJLF�DQG�FRQWLQJHQW�SODQQLQJ��1DEHHO�+DPGL��������S�������
ZKR� KDV� ZULWWHQ� DERXW� 6WUDWHJLF� $FWLRQ� 3ODQQLQJ� �6$3�� GHILQHV� WKH� SULQFLSOH� RI� VWUDWHJLF�
SODQQLQJ�DV�³WR�PHHW�WKH�QHHGV�RI�QRZ��ZKLOH�ZRUNLQJ�WRZDUG�WKH�DVSLUDWLRQV�RI�VRRQ�DQG�ODWHU´��
6LPLODUO\��FRQWLQJHQW�SODQQLQJ�UHFRJQL]HV�WKDW�XUEDQ�GHYHORSPHQW�UHTXLUHV� LQFUHPHQWDO�DQG�
IOH[LEOH� DSSURDFK�� ZKLFK� FDQ� UHVSRQG� HIILFLHQWO\� WR� WKH� UDSLGO\� FKDQJLQJ� VLWXDWLRQV�
�5RQGLQHOOL�HW�DO����������,Q�FRQWUDVW�WR�VWDWLF�SROLFLHV��FRQWLQJHQF\�SODQQLQJ�IDFLOLWDWHV�DGDSWLYH�
SROLF\PDNLQJ�� LQWHUYHQWLRQV� DQG�PDQDJHPHQW� �%ORHPHQ� HW� DO�� � ������� ,W� GRHV� QRW� IROORZ� D�
SUHGHILQHG��ULJLG�IUDPHZRUN�DQG�LV�FRQWH[W�GHSHQGHQW���
�
7KH�PDLQ�GLIIHUHQFH�EHWZHHQ� WKHVH�YDOXH�SRVLWLRQV� LV� WKDW�D�FRPSUHKHQVLYH�DQG� ULJLG�SODQ�
RIWHQ�VWDUWV�ZLWK�GHILQLQJ�KRZ�VSDFH�VKRXOG�IXQFWLRQ�DQG�ORRN�OLNH�DW�WKH�HQG�RI�WKH�SURFHVV��
DQG�WKHQ�VHHNV�ZD\V�WR�DFKLHYH�LW��6WUDWHJLF�DQG�FRQWLQJHQW�SODQQLQJ��RQ�WKH�RWKHU�KDQG��VWDUWV�
ZLWK�WKH�VLWXDWLRQ�DQDO\VLV�DQG�WKH�GHILQLWLRQ�RI�PDLQ�LVVXHV�WR�DGGUHVV��DQG�WKHQ�VHHNV�ZKLFK�
LQWHUYHQWLRQV�� VWHS�E\�VWHS� FDQ� FRQWULEXWH� WR� JUDGXDO� UHFRYHU\� DQG�RU� LPSURYHPHQW�� ,W� LV�
XVXDOO\� D� FLUFXODU� SURFHVV� LQ� ZKLFK� LQWHUPHGLDWH� LQWHUYHQWLRQV� DUH� IROORZHG� E\�PRQLWRULQJ��
OHDUQLQJ��UHIOHFWLRQ�DQG�HYDOXDWLRQ��EHIRUH�GHFLGLQJ�IRU�DQRWKHU�URXQG�RI�LQWHUYHQWLRQV���
��
7ZR� SURSRVDOV� IURP� VWXGHQW� JURXSV� ZRUNLQJ� LQ� 5DYLZDU� 3HWK� UHIOHFW� VWUDWHJLF� WKLQNLQJ� LQ�
SODQQLQJ��DV�RSSRVHG�WR�D� W\SLFDO�� WRS�GRZQ�FRPSUHKHQVLYH�SODQQLQJ��2QH�JURXS� LGHQWLILHG�
VDQLWDWLRQ�DV�WKH�PDLQ�DQG�PRVW�XUJHQW�LVVXH�WR�EH�DGGUHVVHG�LQ�WKHLU�FRUUHVSRQGLQJ�DUHD��$V�
D�VWDUWLQJ�SRLQW�IRU�WKHLU�SURSRVDOV��WKH\�DFNQRZOHGJHG�WKDW�WKH�FLW\�ZLGH�VDQLWDWLRQ�SODQ�IURP�
�����ODFNHG�VXIILFLHQW�UHVRXUFHV�WR�HQVXUH�SURSHU�SURYLVLRQ�DQG�PDLQWHQDQFH�RI�WKH�WRLOHWV�LW�
SURYLGHG��DQG�WKDW�WRLOHWV�DUH�JHQHUDOO\�PDLQWDLQHG�EHWWHU�ZKHQ�WKHUH�LV�D�IHHOLQJ�RI�RZQHUVKLS�
RI�WKHVH�IDFLOLWLHV�DPRQJ�FRPPXQLWLHV�WKDW�XVH�WKHP��$NDYDUDSX�HW�DO���������)URP�WKDW��WKH\�
GHYHORSHG�D� SURSRVDO� IRU� D� VDQLWDWLRQ� EORFN� QRW� MXVW� DV� D� SLHFH� RI� LQIUDVWUXFWXUH�� EXW� DV�D�
ILQDQFLDO�PRGHO��FDOOHG�D�³6DQLWDWLRQ�&RPSDQ\´���ZKLFK�ZRXOG�HQVXUH�JHQHUDWLRQ�RI�IXQGLQJ�IRU�
PDLQWHQDQFH�DQG�IXUWKHU�LPSURYHPHQW�RI�WKH�WRLOHW�EORFN��LELG����7KLV�LV�QRW�D�FRPSOHWHO\�QHZ�
SURSRVDO�� DV� WKH� 1*2� FDOOHG� 6KHOWHU� $VVRFLDWHG� KDV� EHHQ� GRLQJ� VLPLODU� SURMHFWV� LQ� 3XQH�
EHIRUH��
��
7KH�VHFRQG�JURXS�LQ�5DYLZDU�3HWK�IRFXVHG�RQ�VROYLQJ�WUDIILF�LVVXHV�LQ�WKHLU�DUHD��)LJXUH����
DQG� SURSRVHG� PDNLQJ� WKH� VWUHHWV� PRUH� SHGHVWULDQ� IULHQGO\�� 7KH\� UHDOL]HG�� KRZHYHU�� WKDW�
VWUHHWV�FDQQRW�EH�VLPSO\�FORVHG�IRU�FDUV�RYHUQLJKW��EHFDXVH�WKDW�ZRXOG�VHULRXVO\�LQWHUUXSW�WKH�
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FLUFXODWLRQ� LQ� WKH� DUHD� DQG� LQ� SDUWLFXODU�� WKH� GHOLYHU\� RI� JRRGV� WR� WKH� ORFDO� UHWDLOHUV� �LELG����
7KHUHIRUH�� WKH� VWXGHQWV� VXJJHVWHG� D� JUDGXDO�� VWHS�E\�VWHS� LQWHUYHQWLRQV�� VWDUWLQJ� ZLWK�
WHPSRUDU\�DQG�SDUWLDO�WUDIILF�UHVWULFWLRQV�IRU�VSHFLILF�IHVWLYDOV�DQG�GD\V�LQ�D�PRQWKO\�RU�ZHHNO\�
EDVLV��2QO\�LI�WKHVH�SLORW�SURMHFWV�SURYH�VXFFHVVIXO�DQG�JDLQ�VXSSRUW�RI�WKH�ORFDO�UHVLGHQWV�DQG�
VKRS�RZQHUV��PRUH�WUDIILF�UHVWULFWLRQV�FDQ�EH�WHVWHG�ODWHU��LELG����
�

�
Figure 4. Busy street in Raviwar Peth. Source: Akavarapu et al. 2017. 
��
$Q�H[DPSOH�RI�D�FRQWLQJHQW�EHKDYLRXU�DUH�FRPPXQLW\�VDYLQJ�JURXSV��ZKLFK�KHOS� UHVLGHQWV�
PRELOL]H�IXQGV�IRU�VWUDWHJLF�LQYHVWPHQWV�DQG�WR�UHVSRQG�WR�FULVLV�VLWXDWLRQV��([LVWHQFH�RI�WKHVH�
ZDV�REVHUYHG� LQ� GLIIHUHQW� IRUPV� LQ� DOO� WKH� WKUHH� VWXGLHG� DUHDV�� ,Q�6KLUROH�9DVWL��ZKHUH� WKH�
PDMRULW\�RI�WKH�ZRUNLQJ�DJH�SRSXODWLRQ�LV�LQYROYHG�LQ�SUHFDULRXV�LQIRUPDO�ZRUN��ZRPHQ�VDYLQJ�
JURXSV�DUH�VXSSRUWHG�E\�WKH�3XQH�0XQLFLSDO�&RUSRUDWLRQ��30&��WKURXJK�WKH�1DJDUYDVWL�9LNDV�
<RMDQD�DQG�WKH�&LW\�6OXP�5HGHYHORSPHQW�6FKHPH��$PRQJ�WKH�LQFHQWLYHV�DUH�IUHH�ELF\FOHV�
IRU� FKLOGUHQ�� ILQDQFLQJ� IRU� HQWUHSUHQHXULDO� DFWLYLWLHV� IRU� WKH� UHVLGHQWV� DQG� UHYROYLQJ� IXQGLQJ�
VFKHPHV�RIIHUHG�WR�ZRPHQ¶V�VHOI�KHOS�JURXSV��%DUDFKR�7HL[HLUD�HW�DO����������6DYLQJ�JURXSV�
LQ�.DVED�3HWK�SURYLGH�µFULVLV¶�FUHGLWV�DQG�ORDQV�IRU� LQFRPH�JHQHUDWLQJ�DFWLYLWLHV�IRU�ZRPHQ��
7KH\� DOVR� KHOS� IXQG� KRXVLQJ� LPSURYHPHQWV� RU� FRQVWUXFWLRQ� RI� QHZ� KRXVLQJ� IRU� PHPEHU�
KRXVHKROGV��0RQH\�LV�FROOHFWHG�RQ�ZHHNO\�EDVLV�DQG�GHSRVLWHG�WR�D�EDQN�DFFRXQW��$ZXVLH�HW�
DO�������E���,Q�WKH�'XUMDQ�6LQJK�3DJD�VHWWOHPHQW�LQ�5DYLZDU�3HWK��VDYLQJ�VFKHPHV�DUH�DOVR�
PDQDJHG�E\�ZRPHQ��ZKLFK�RSHUDWH�WKHP�DW�WKUHH�GLIIHUHQW�OHYHOV��SHUVRQDO��VPDOO�JURXS�DQG�
FRPPXQLW\��0RQH\�FROOHFWHG�E\�WKH�VPDOO�VDYLQJ�JURXSV�DUH�JLYHQ�PRQWKO\�WR�WKH�ZRPDQ�ZLWK�
PRVW� QHHGV� DQG�ZKHQ� WKHUH� DUH� QR� SDUWLFXODU� QHHGV�� WKH� FKRLFH� RI� WKH� UHFLSLHQW� LV�PDGH�
WKURXJK�ORWWHU\��&RPPXQLW\�VDYLQJV�RSHUDWH�LQ�WKH�-DQOD[PL�VFKHPH��7KH�PRQH\�LV�VWRUHG�LQ�
D�EDQN�DFFRXQW�DQG�LV�XVHG�WR�IXQG�LQLWLDWLYHV�DQG�UHVSRQG�WR�SUREOHPV�DW�WKH�VHWWOHPHQW�OHYHO�
�$NDYDUDSX�HW�DO����������$OO�WKHVH�DUH�ERWWRP�XS�LQLWLDWLYHV�WKDW�DUH�RFFDVLRQDOO\�VXSSRUWHG�E\�
WKH�ORFDO�JRYHUQPHQWV�DQG�ILQDQFLDO�LQVWLWXWLRQV��7KURXJK�VDYLQJV��WKH�FRPPXQLWLHV�LQYHVW�LQ�
DVVHWV�DQG�LQFUHDVH�WKHLU�UHVLOLHQFH�DQG�SUHSDUHGQHVV�IRU�GLIIHUHQW�NLQGV�RI�XQFHUWDLQWLHV��
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���6WDQGDUGL]HG�DQG�*HQHUDOL]HG�YV��&RQWH[WXDO��
�
7KH�8(3�DSSURDFK�UHMHFWV�WKH�DSSOLFDWLRQ�RI�VWDQGDUGL]HG�DQG�JHQHUDOL]HG�VROXWLRQV�WR�XUEDQ�
SUREOHPV� DQG� HPSKDVL]HV� WKH� LPSRUWDQFH� RI� ORFDO� FRQWH[WV�� 9DULRXV� DXWKRUV� DUJXHG� KRZ�
UHSOLFDWLRQ�RI�WKH�VDPH�LGHDV�LQ�SODFHV�GHILQHG�E\�GLIIHUHQW�GHPRJUDSKLF��FOLPDWLF��HFRQRPLF��
HQYLURQPHQWDO��SROLWLFDO�DQG�RU�VRFLDO�XUEDQ�FRQGLWLRQV�OHDGV�WR�GLVDVWHUV�DQG�ZDVWHIXOQHVV�RI�
UHVRXUFHV��+DOO��������+HDOH\��������/LHWR��������:DWVRQ������E���$�FODVVLF�H[DPSOH�RI�WKLV�
DUH�WKH�GLVDVWURXV�LPSDFWV�RI�WKH�$WKHQ¶V�&KDUWHU¶V�LGHRORJ\�RQ�FLWLHV�DURXQG�WKH�JOREH��ZKLFK�
LV�DPRQJ�WKH�PDLQ�WKHPHV�RI�WKH�4XLWR�3DSHUV��81�+DELWDW���������3ODQQHUV�VKRXOG�EH�YHU\�
FDUHIXO�ZKHQ�DSSO\LQJ�µJRRG�SUDFWLFHV¶�LQ�PXFK�GLIIHUHQW�FRQWH[WV�IURP�WKH�RQHV�LQ�ZKLFK�WKH\�
KDYH�EHHQ�LQLWLDOO\�WHVWHG���
�
2QH�H[DPSOH� RI� LOOXVWUDWLQJ�ZKDW�ZH�PHDQ�E\� WKLV� FRQWUDGLFWLRQ� LV� H[SODLQLQJ� WZR�GLIIHUHQW�
DSSURDFKHV�WR�VOXP�UHGHYHORSPHQW�LQ�3XQH���RQH�EHLQJ�PRUH�LQVWLWXWLRQDOL]HG�DQG�PDLQVWUHDP�
DQG�WKH�RWKHU�PRUH�H[SHULPHQWDO�DQG�FRQWH[W�EDVHG��
�
+RXVLQJ�FRQGLWLRQV�DQG�WKH�TXDOLW\�RI�EXLOW�VWUXFWXUHV�YDU\�GUDVWLFDOO\�QRW�RQO\�EHWZHHQ�GLIIHUHQW�
VOXPV�LQ�3XQH��EXW�DOVR�ZLWKLQ�WKH�VDPH�LQIRUPDO�VHWWOHPHQWV��,W�LV�YHU\�FRPPRQ�WR�ILQG�VROLG�
VWUXFWXUHV� PDGH� RI� FRQFUHWH� RU� EULFNV� ZLWK� DOO� WKH� PRGHUQ� DPHQLWLHV� QH[W� WR� SUHFDULRXV��
PDNHVKLIW�VKDFNV�EXLOW�RI�ZRRG��PHWDO�VKHHWV�RU�SODVWLF���
�
+RZHYHU��WKHVH�SDUWLFXODULWLHV�RI�3XQH¶V�VOXPV�KDYH�QRW�EHHQ�WDNHQ�LQWR�DFFRXQW�E\�WKH�ORFDO�
DQG�UHJLRQDO�DXWKRULWLHV�XQGHU�WKH�6OXP�5HKDELOLWDWLRQ�$XWKRULW\��65$��VFKHPH�HVWDEOLVKHG�LQ�
������7KLV�VFKHPH�LV�EDVHG�RQ�DVVXPSWLRQ�WKDW�DOO�VOXP�GZHOOHUV�GHVHUYH�³EHWWHU´��RU�UDWKHU�
³GLIIHUHQW´��KRXVLQJ�FRQGLWLRQV�DQG�WKH�ZD\�WR�GR�LW�LV�WKURXJK�UHGHYHORSLQJ�WKH�HQWLUH�SORW�RQ�
ZKLFK�WKH�VOXP�LV�ORFDWHG�DQG�UH�KRXVH�WKH�UHVLGHQWV�LQWR�QHZ�KLJK�ULVH�EORFNV��7KLV�LV�GRQH�
LQ�FRRSHUDWLRQ�ZLWK�SULYDWH�GHYHORSHUV�ZKR�JHW�LQFUHDVHG�GHYHORSPHQW�ULJKWV�WKDW�DOORZ�WKHP�
WR�FRQVWUXFW�DGGLWLRQDO�UHVLGHQWLDO�XQLWV�WKDW�DUH�WKHQ�VROG�RQ�PDUNHW��7KH�VDPH�VWDQGDUGL]HG�
VFKHPH�LV�EHLQJ�DSSOLHG�DFURVV�WKH�FLW\�DQG�VLPLODU�VFKHPHV�DUH�IXQFWLRQLQJ�WKURXJKRXW�WKH�
VWDWH�RI�0DKDUDVKWUD��6XFK�UHGHYHORSPHQW�SURMHFWV�KDYH�EHHQ�LPSOHPHQWHG�LQ�.DVED�3HWK�
DQG�KDYH�EHHQ�SURSRVHG�LQ�6KLUROH�9DVWL���
�
$V�WKH�VWXGHQWV�KDYH�IRXQG�RXW��WKH�DFWXDO�FRQGLWLRQ�RI�WKH�KRXVLQJ�VWRFN�LV�UDUHO\�WDNHQ�LQWR�
FRQVLGHUDWLRQ� LQ� WKH�65$� VFKHPH�DQG� WKH� VOXP� GZHOOHUV� DUH� QRW� LQYROYHG� LQ� WKH� SODQQLQJ�
SURFHVV�� EH\RQG�PHUHO\�JLYLQJ� WKH�PDMRULW\� FRQVHQW� IRU� WKH� GHYHORSHU� WR� SURFHHG�ZLWK� WKH�
UHKDELOLWDWLRQ�SURMHFW��%DUDFKR�7HL[HLUD��HW�DO���������$ZXVLH�HW�DO�������D���
�
,Q�6KLUROH�9DVWL��WKH�65$�GHYHORSPHQW�WDNHV�ORQJ�WLPH�WR�PDWHULDOL]H��EHFDXVH�RI�D�PLVPDWFK�
RI�WKH�65$�UHJXODWLRQV�DQG�WKH�ORFDO�UHDOLWLHV��HVSHFLDOO\�LQ�WHUPV�RI�WKH�FRPSOH[�DQG�XQFOHDU�
ODQG�RZQHUVKLS�DQG�WHQXUH�VLWXDWLRQ��$QRWKHU�XQUHVROYHG�TXHVWLRQ�LV�WKDW�RI�HOLJLELOLW\�IRU�QHZ�
DSDUWPHQW� XQLWV� IRU� KRXVHKROGV� RI� GLIIHUHQW� VL]HV� DQG� WKRVH� ZKR� UHQW� LQ� WKH� VHWWOHPHQW�
�%DUDFKR� 7HL[HLUD�� HW� DO��� ������� ,Q� .DVED� 3HWK�� RQH� VOXP� SRFNHW� VXUURXQGHG� E\� DOUHDG\�
FRPSOHWHG�65$�EXLOGLQJV�LV�LQHOLJLEOH�IRU�65$�VFKHPH�EHFDXVH�RI�WKH�VPDOO�SORW�VL]H�WKDW�GRHV�
QRW�PHHW�WKH�PLQLPXP�ODQG�FRYHUDJH�UHTXLUHPHQWV��$ZXVLH�HW�DO�������D����
�
$�UDGLFDOO\�GLIIHUHQW�VFKHPH�WR�WKH�65$�KDV�EHHQ�WULHG�LQ�WKH�<HUZDGD�VHWWOHPHQW��ZKHUH�WKH�
ORFDO�SRSXODWLRQ�UHMHFWHG�WKH�SURSRVDO�IRU�WRWDO�UHGHYHORSPHQW��$UFKLWHFW�3UDVDQQD�'HVDL�DQG�
KLV�WHDP�ZHUH�LQYLWHG�WR�FRPH�XS�ZLWK�DQ�DOWHUQDWLYH�VROXWLRQ��7KH\�LQLWLDWHG�D�SDUWLFLSDWRU\�
SURFHVV� LQ� ZKLFK� UHVLGHQWV� DV� ZHOO� DV� ORFDO� DQG� LQWHUQDWLRQDO� 1*2V� GHYHORSHG� DQ� LQ�VLWX�
KRXVLQJ� LPSURYHPHQW� SURMHFW� �'HVDL�� ������� ZKLFK� WKH\� ODWHU� FDOOHG� ³7DLORU� PDGH� 6OXP�
7UDQVIRUPDWLRQ´��)LJXUH������
�
,Q�WKH�ILUVW�VWHS��WKH�WHDP�SHUIRUPHG�H[WHQVLYH�VXUYH\LQJ�RI�WKH�VOXP�DQG�HVWDEOLVKHG�OLQNV�ZLWK�
WKH� FRPPXQLW\�� 7KH� VWUXFWXUHV� ZHUH� WKHQ� FODVVLILHG� LQWR� SHUPDQHQW�VROLG� �SXFFD�� DQG�
WHPSRUDU\�SUHFDULRXV� �NXWFKD�� DFFRUGLQJ� WR� WKHLU� SK\VLFDO� FRQGLWLRQ�� ,Q� WKH� QH[W� SKDVH��
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DUFKLWHFWV�LQ�FRQVXOWDWLRQ�ZLWK�WKH�UHVLGHQWV�GHYHORSHG�GHVLJQ�SURSRVDOV�WR�UHSODFH�WKH�NXWFKD�
VWUXFWXUHV�ZLWK�VROLG�KRXVLQJ��'XH�WR�WKH�LUUHJXODULW\�RI�WKH�SORW�VL]HV�DQG�VKDSHV��DV�ZHOO�DV�
GLIIHUHQW� SUHIHUHQFHV� RI� WKH� UHVLGHQWV�� HDFK� VLWH� ZDV� SURSRVHG� D� FXVWRPL]HG� GHVLJQ�� 7KH�
DOWHUQDWLYHV�YDULHG�IURP�FOXVWHU�GHYHORSPHQWV�ZLWK�DSDUWPHQW�XQLWV�LQ�D�ODUJHU�VWUXFWXUHV�EXLOW�
RQ�XS�WR�����MRLQW�SORWV�WR�LQGLYLGXDO�URZ�KRXVHV�RQ�VHSDUDWH�SORWV��)XQGLQJ�IRU�WKH�SURMHFW�ZDV�
SURYLGHG�LQ�WKH�QRZ�GLVFRQWLQXHG�-11850�SURJUDP�DQG�WKH�EHQHILFLDU\�KRXVHKROGV�KDG�WR�
FRQWULEXWH�����RI�WKH�FRVWV��LELG�����
�

�
Figure 5. Example of a redeveloped house in Yerwada, Pune. Source: Desai (2011). 
�
&RQWH[WXDO�VROXWLRQV�GLG�QRW�RQO\�SURYLGH�D�EHWWHU�UHVSRQVH�WR�WKH�UHDO�QHHGV�DQG�QHFHVVLWLHV�
RI� WKH� VOXP� GZHOOHUV�� EXW� WKH\� SURYHG� PRUH�� RU� HTXDOO\� DV� HIILFLHQW� DV� WKH� VWDQGDUGL]HG�
VROXWLRQV��VXFK�DV�WKH�65$��7KH�DSSDUHQW�DGYDQWDJHV�RI�WKH�65$�VFKHPH��ZKLFK�DUH�WR�FXW�
FRVWV�DQG�UHGXFH�WLPH�LQ�WKH�LPSOHPHQWDWLRQ�RI�WKH�SURMHFWV�KDYH�QRW�PDWHULDOL]HG�LQ�3XQH��
7KH�SDUWLFLSDWRU\�LQ�VLWX�VOXP�XSJUDGLQJ�LQLWLDWLYH�LQ�<HUZDGD�ZDV�D�OHQJWK\�DQG�FRPSOLFDWHG�
SURFHVV��EXW�WKH�EXUHDXFUDF\�DURXQG�WKH�65$�VFKHPH�DQG�WKH�FKDOOHQJHV�LQ�DSSO\LQJ�WKH�ULJLG�
DQG� YDJXH� VWDQGDUGV� DQG� UHJXODWLRQV� WR� SDUWLFXODU� FRQWH[W� LQ� RXU� VWXG\� DUHDV� PDGH� WKLV�
VFKHPH�PRUH� GLIILFXOW�� DQG� LQ� VRPH� FDVHV� LPSRVVLEOH� WR� LPSOHPHQW�� 7KHUHIRUH�� LW� ZDV� QRW�
VXUSULVLQJ� WKDW� YDULRXV� VWXGHQW� JURXSV� UHIHUUHG� WR� 'HVDL¶V� VFKHPH� LQ� WKHLU� SURSRVDOV� IRU�
XSJUDGLQJ�RI�WKH�VWXGLHG�VHWWOHPHQWV���
�
���)RUPDO���,QIRUPDO�YV��)RUPDO���,QIRUPDO�FRQWLQXXP�
�
7KH�IUDPHZRUN�IRU�XQGHUVWDQGLQJ�WKH�UHODWLRQVKLSV�EHWZHHQ�IRUPDOLW\�DQG�LQIRUPDOLW\�LQ�8(3�
ZDV�SURYLGHG�E\�8ZH�$OWURFN��������S��������ZKR�DUJXHG�WKDW�WKH�³FORVH�OLQNV�EHWZHHQ�PRUH�
IRUPDO�DQG�PRUH� LQIRUPDO�PRGHV� LQ�HYHU\GD\� OLIH�KDYH�VKRZQ�WKDW�RQH�VKRXOG�VSHDN�RI�DQ�
LQIRUPDOLW\�IRUPDOLW\� FRQWLQXXP�� K\EULG� DUUDQJHPHQWV� DQG� FR�SURGXFWLRQ� E\� IRUPDO� DQG�
LQIRUPDO�DFWRUV�UDWKHU�WKDQ�D�GLFKRWRP\´��
�
$OWURFN� H[SODLQHG� KRZ� WKH� GHJUHH� RI� LQIRUPDOLW\� FDQ� EH�PHDVXUHG� LQ� WZR� GLPHQVLRQV�� WKH�
VWUHQJWK� RI� LPSRVHG� UHJXODWLRQV� DQG� WKH� ULJLGQHVV� RI� QHJRWLDWHG� DJUHHPHQWV�� 'XH� WR� WKH�
FRPSOH[LW\�RI�FLWLHV�DV�VRFLDO�HFRV\VWHPV�UHJXODWHG�E\�D�VHW�RI�ODZV�DQG�SROLFLHV��PRVW�XUEDQ�
DFWLYLWLHV�OD\�VRPHZKHUH�LQ�LQ�WKH�VFDOH�EHWZHHQ�IRUPDO�DQG�LQIRUPDO��,QIRUPDOLW\�VXSSOHPHQWV�
SURFHVVHV�LQ�ZKLFK�IRUPDOLW\�GRHV�QRW�ZRUN�DQG�FRPSOHPHQWV�WKRVH�ZKHUH�LW�GRHV�QRW�UHDFK�
�LELG���� ,QIRUPDOLW\�� WKHUHIRUH�� LV� QRW� DQ� REVWDFOH� LQ� GHYHORSPHQW�� EXW� DQ� LQWHJUDO� SDUW� RI� LW��
³+\EULG�IRUPDO�LQIRUPDO�DUUDQJHPHQWV´�±KH�DUJXHV±�³DUH�FORVHO\�UHODWHG�WR�WKH�UHJXODWLYH�VHOI�
FRQFHSWLRQ� VWDWHV´� �LELG�� S�� ������ :KHQ� GLVFXVVLQJ� XUEDQ� GHYHORSPHQW� DQG� DUFKLWHFWXUH��
0DUVKDOO�%HUPDQ���������DUJXHG� WKDW�PRGHUQL]DWLRQ�DWWHPSWV� WR� LPSRVH�D�XWRSLD�RI�D� WRWDO�
FRQWURO� RYHU� WKH� EXLOW� DQG� VRFLDO� HQYLURQPHQW�� ZKLFK� LV� LPSRVVLEOH� WR� DFKLHYH� GXH� WR� WKH�
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SUHYDLOLQJ� VSRQWDQHLW\� DQG� LQIRUPDOLW\� RI� HYHU\GD\� OLIH�� <HW�� GHVSLWH� WKH� JURZLQJ� ERG\� RI�
OLWHUDWXUH�KLJKOLJKWLQJ�WKH�IRUPDO�LQIRUPDO�GLFKRWRP\��IRU�H[DPSOHV��VHH�+DQVHQ�	�9DD��������
-HQNLQV��������.RVWHU�	�1XLMWHQ�������DQG�0F)DUODQH��������� WKH� WUDGLWLRQDO�YLHZSRLQW� WKDW�
SODQQLQJ� VKRXOG� HOLPLQDWH� WKH� LQIRUPDO� VSKHUH� DQG�RU� ZRUN� RQO\� ZLWKLQ� WKH� IRUPDO�� LV� VWLOO�
SUHYDLOLQJ�LQ�PDQ\�FRXQWULHV��
�
:KLOH�PDQ\�VFKRODUV�ZULWLQJ�RQ�XUEDQ�SODQQLQJ�LQ�WKH�*OREDO�6RXWK�KLJKOLJKW�WKH�SURFHVV�RI�
IRUPDOL]DWLRQ� RI� IRUPHUO\� VHOI�KHOS� DQG�PDNHVKLIW� VHWWOHPHQWV� �'H� 6RWR�� ������ )HUQDQGHV��
������*XHYDUD��������/DOO�HW�DO���������1DNDPXUD��������2OGILHOG��������� WKLV�SURFHVV�DOVR�
ZRUNV�LQ�UHYHUVH��,Q�RXU�SUHYLRXV�UHVHDUFK��ZH�KDYH�GHPRQVWUDWHG�KRZ�ODQG�XVH�LQ�IRUPDOO\�
SODQQHG�VXEVLGL]HG�KRXVLQJ�SURMHFWV�LQ�'HOKL��,QGLD��$UDQ\D�DQG�8OVHW��������DQG�%DUUDQTXLOOD��
&RORPELD� �6OLZD�� ������KDV�EHHQ�JUDGXDOO\� LQIRUPDOL]HG�DQG�DOWHUHG�E\� WKH� UHVLGHQWV�ZKR�
ZHUH�VHHNLQJ�EHWWHU�OLYHOLKRRG�RSSRUWXQLWLHV�DQG�DWWHPSWHG�WR�ILOO�WKH�JDSV�LQ�VHUYLFH�SURYLVLRQ���
�
7KH�6KLUROH�9DVWL�VOXP��IRU�H[DPSOH��SURYLGHV�KRXVLQJ�IRU�IDPLOLHV�ZKR�FRXOG�SRVVLEO\�QHYHU�
EH� DEOH� WR� DIIRUG� VKHOWHU� LQ� WKH� IRUPDO� VHFWRU� LQ� VXFK� D� JRRG� ORFDWLRQ�� FORVH� WR� WKHLU� MREV�
�%DUDFKR� 7HL[HLUD�� HW� DO��� ������� $W� WKH� VDPH� WLPH�� LWV� LQIRUPDO� HFRQRP\� SURYLGHV� PRUH�
DIIRUGDEOH�VHUYLFHV�WR�PDQ\�RI�WKH�VWXGHQWV�ZKR�DWWHQG�WKH�QXPHURXV�ORFDO�XQLYHUVLWLHV�DQG�
RWKHU�DFDGHPLF�LQVWLWXWLRQV��DV�ZHOO�DV�ODERXU�WR�WKH�UHVLGHQWV�LQ�WKLV�SUHGRPLQDQWO\�PLGGOH��
DQG�KLJK�LQFRPH�DUHD���
�
$Q� LQWHUHVWLQJ� H[DPSOH� RI� IRUPDO�LQIRUPDO� DUUDQJHPHQWV� FDQ� EH� REVHUYHG� LQ� .DVED� 3HWK��
ZKHUH�WKH�0DKDUDVKWUD�5HQW�&RQWURO�$FW�KDV�NHSW�WKHLU�UHQW�DW�DUWLILFLDOO\�ORZ�OHYHOV�IRU�PDQ\�
\HDUV��7KH�GRZQVLGH�WR�WKLV�SROLF\�LV�WKDW�SURSHUW\�RZQHUV�KDYH�QR�LQFHQWLYHV�WR�PDLQWDLQ�WKHLH�
EXLOGLQJV�DQG�LQYHVW�LQ�XSJUDGLQJ��)LJXUH�����$V�D�UHVSRQVH�WR�WKLV�SUREOHP��RQH�KRXVHKROG�
QHJRWLDWHG�ZLWK�WKH�ODQGORUG�DQG�DJUHHG�WR�SD\�PRUH�UHQW�WKDQ�LW�LV�VWLSXODWHG�DFFRUGLQJ�WR�WKH�
$FW��7KDW�ZD\��ERWK�VLGHV�DUH�VDWLVILHG���WKH�RZQHU�KDV�UHDVRQDEOH�SD\PHQW�IRU�PDLQWDLQLQJ�
WKH� SURSHUW\� DQG� WKH� WHQDQW� KDV� LQFUHDVHG� VHFXULW\� RI� WHQXUH� DQG� KLJKHU� OLYLQJ� VWDQGDUGV�
�$ZXVLH�HW�DO�����������
�

�
Figure 6. Informality and the unsafe living conditions in Kasba Peth. Source: Awusie et al., 2017a. 
�
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,Q�DQRWKHU�FDVH��WKH�OHJDO�VWDWXV�RI�WKH�'XUKDQ�6LQJK�3DJD�VHWWOHPHQW�LQ�5DYLZDU�3HWK�KDV�
EHHQ� XQFOHDU� IRU� PDQ\� \HDUV�� ZKLFK� UHVXOWHG� LQ� D� JURZLQJ� LQIRUPDOL]DWLRQ� RI� DFWLYLWLHV�
KDSSHQLQJ�WKHUH��7KH�VLWH�LV�IRUPDOO\�RZQHG�E\�WKH�30&�DQG�KDV�FRQQHFWLRQ�WR�WKH�JULG�RI�DOO�
WKH�EDVLF�LQIUDVWUXFWXUH��+RZHYHU��WKH�UHQW�KDV�VWRSSHG�EHLQJ�FROOHFWHG�IURP�WKH�KRXVHKROGV�
DQG�WKH�VWUXFWXUHV�KDYH�QRW�EHHQ�XSGDWHG�LQ�RIILFLDO�PDSV�IRU�PDQ\�\HDUV��PDLQO\�EHFDXVH�WKH�
PXQLFLSDOLW\�JDYH�XS�WKHLU�FODLPV�WR�WKH�ODQG�ZKHQ�LW� ORVW�D�OHJDO�EDWWOH�ZLWK�WKH�UHVLGHQWV�WR�
HYLFW�WKHP�WR�UHGHYHORS�WKH�SORWV�IRU�SXEOLF�IDFLOLWLHV�LQ�����V��$NDYDUDSX�HW�DO�����������
�
%\� LQFOXGLQJ� WKHVH� DQG� RWKHU� LQIRUPDO� VWUXFWXUHV� DQG� DVSHFWV� LQ� WKHLU� UHVHDUFK� SURMHFWV��
VWXGHQWV�SURSRVHG�PXFK�GLIIHUHQW�VROXWLRQV� WR�HYHU\GD\�SUREOHPV�RI� WKH�FRPPXQLWLHV� WKH\�
ZRUNHG�ZLWK�WKDQ�WKH�SODQQHUV�DQG�RWKHU�SROLF\�PDNHUV�LQ�3XQH��(YHU\GD\�OLIH�LQ�,QGLD��DQG�
EH\RQG��SURYLGHV�PDQ\�H[DPSOHV�ZKHUH�WKH�LQIRUPDO�³SHQHWUDWHV´�WKH�IRUPDO�DQG�ZKHUH�IRUPDO�
DQG�VHPL�IRUPDO�HPHUJH�IURP�LQIRUPDO�DUUDQJHPHQWV��7KLV�FRH[LVWHQFH�RI�IRUPDO�DQG�LQIRUPDO�
LV�PDJQLILHG�E\�WKH�IDFW�WKDW�WKH�FKURQLF�ZHDNQHVV�RI�IRUPDO� LQVWLWXWLRQV�LQ�,QGLD�VSRLOV�WKHLU�
FDSDFLWLHV�WR�LPSOHPHQW�WKH�DPELWLRXV��ORQJ�WHUP�SODQV�ZKLFK�WKH\�DUH�UHTXLUHG�WR�SXUVXH���
�
���&LW\�DV�PHFKDQLVP�YV��&LW\�DV�DQ�RUJDQLVP��
�
$V�ZH�LQGLFDWHG�EHIRUH��ZLWKLQ�WKH�8(3�IUDPHZRUN��D�FLW\�LV�QRW�SHUFHLYHG�DV�D�IXQFWLRQDO�DQG�
VWDWLF� PHFKDQLVP�� EXW� DV� DQ� RUJDQLVP� LQ� FRQVWDQW� DQG� FRPSOH[� VRFLDO�� SROLWLFDO� DQG�
HQYLURQPHQWDO� LQWHUDFWLRQ�� 7KRVH� ZKR� SUDFWLFH� FRPSUHKHQVLYH� SODQQLQJ� DQG� PRGHUQLVW�
DUFKLWHFWXUH�RIWHQ� OLNH� WR�VHH�WKHLU�SURSRVDOV�DV� ILQDO�SURGXFWV� WKDW�E\�QR�PHDQV�VKRXOG�EH�
DOWHUHG�RU�FKDQJHG�E\� LWV�XVHUV��&LWLHV��KRZHYHU��EHQHILW� IURP� WKHLU�DELOLWLHV� WR�DGDSW� WR� WKH�
FKDQJLQJ�FLUFXPVWDQFHV�DQG�KDYH�FDSDFLWLHV�WR�UHDFW�WR�XQIRUHVHHQ�FLUFXPVWDQFHV�MXVW�OLNH�
OLYLQJ�RUJDQLVPV��ZKLFK�PDWXUH��JDLQ�VWUHQJWK�DQG�GHYHORS�UHVSRQVH�V\VWHPV�WR�µLOOQHVVHV¶�DQG�
VKRFNV���
�
-DQH�-DFREV�FDOOHG� WKH�FLW\�DQ� ³RUJDQL]HG�FRPSOH[LW\´��ZKLFK�VLPXOWDQHRXVO\�GHDOV� ³ZLWK�D�
VL]HDEOH�QXPEHU�RI� IDFWRUV�ZKLFK�DUH� LQWHUUHODWHG� LQWR�DQ�RUJDQLF�ZKROH´� �-DFREV��������S��
������ 3ODQQLQJ�� WKHUHIRUH� VKRXOG� UHVSHFW� WKH� RUJDQLF� QDWXUH� RI� WKH� FLW\� DQG� VXSSRUW�
GHYHORSPHQW�WKDW�PDLQWDLQV�KXPDQ�VFDOH��HQKDQFHV�FRPPXQLWLHV�DQG�PDNH�SODFHV�VDIH��7KLV�
LQFOXGHV�� IRU� H[DPSOH�� UHFRJQL]LQJ� WKH� µQDWXUDO¶� HPHUJHQFH� RI� D�PL[� LQ� ODQG�XVHV� DQG� WKH�
FRH[LVWHQFH�RI�ROG�DQG�QHZ��LELG����/LNH�LQ�DQ�HFRV\VWHP��WKH�QDWXUDO�WHQGHQF\�LQ�FLWLHV�LV�WR�
JURZ�PRUH�FRPSOH[��DV�RSSRVHG�WR�VHSDUDWLQJ�LQWR�FOHDUO\�GHILQHG�IXQFWLRQV���
�
7KH�DVSHFW�RI�FKDQJH�RYHU�WLPH�LV�NH\�WR�XQGHUVWDQGLQJ�WKLV�SULQFLSOH�LQ�SUDFWLFH��0HKURWUD�HW�
DO�� ������� FKDOOHQJH� WKH� QRWLRQ� RI� SHUPDQHQFH� RI� WKH� EXLOW� HQYLURQPHQW� DQG� SRLQW� RXW� WKH�
EHQHILWV�RI�LQWHJUDWLQJ�PRUH�WHPSRUDU\��HODVWLF��LQFUHPHQWDO�DQG�UHYHUVLEOH��RU�DV�KH�FDOOV�WKHP�
³HSKHPHUDO´��VSDFHV�DQG�XVHV�LQ�FRQWHPSRUDU\�FLWLHV�WR�EHWWHU�DFFRPPRGDWH�GLIIHUHQW�VRFLDO��
FXOWXUDO��HFRQRPLF�DQG�HQYLURQPHQWDO� IXQFWLRQV��DQG�WR� LQFUHDVH�WKHLU�SUHSDUHGQHVV�IRU�WKH�
XQFHUWDLQ�IXWXUHV���
�
:KLOH� WKHVH� SULQFLSOHV� JDLQHG� ZLGHVSUHDG� DFFHSWHG� DPRQJ� VFKRODUV� DQG� SUDFWLWLRQHUV� LQ�
UHFHQW� \HDUV�� WKH� H[WHQW� RI� LPSDFW� DQG� LQWHUYHQWLRQ� RI� SODQQHUV� DQG� DUFKLWHFWV� LQ� WKH� EXLOW�
HQYLURQPHQW� UHPDLQV� D� SRLQW� RI� GHEDWH�� $V� 1DEHHO� +DPGL� ������� IUDPHV� LW�� ³+RZ� PXFK�
VWUXFWXUH�GR�ZH�GHVLJQ�EHIRUH�WKH�VWUXFWXUH�LWVHOI�LQWHUUXSWV�WKH�QDWXUDO�SURFHVV�RI�HPHUJHQFH"´�
�S�������3HUIRUPLQJ�D�SURSHU�GLDJQRVLV�RI�D�SDUWLFXODU�DUHD�DQG�XQGHUVWDQGLQJ�LWV�ORFDO�FRQWH[W�
DUH�NH\�WR�DQVZHULQJ�WKLV�TXHVWLRQ���
�
7KH�LQIRUPDO�KRXVLQJ�GHYHORSPHQW�LQ�6KLUROH�9DVWL�DQG�WKH�HVWDEOLVKPHQW�RI�FRPPHUFLDO�XVHV�
LQ�VWUDWHJLF�ORFDWLRQV�LQ�WKH�VHWWOHPHQW��)LJXUH����VKRZ�KRZ�D�PXOWL�IXQFWLRQDO�XUEDQ�DUHD�FDQ�
HPHUJH�RUJDQLFDOO\�ZLWKRXW�DQ\�WRS�GRZQ�PDVWHUSODQQLQJ��,Q�FRQWUDVW��WKH�65$�VFKHPH�SD\V�
OLWWOH�RU�QR�DWWHQWLRQ�WR�WKH�KXPDQ�DQG�VRFLDO�DVSHFWV�RI�OLYLQJ�HQYLURQPHQWV��EXW�LQVWHDG�LW�RQO\�
IRFXVHV�RQ�WKH�GXUDELOLW\�RI�WKH�VWUXFWXUH�DQG�HIILFLHQF\�LQ�VSDFH�GLVWULEXWLRQ��%DUDFKR�7HL[HLUD�
HW�DO����������7KH�JUDGXDO�UHSODFHPHQW�RI�WKH�WUDGLWLRQDO�:DGD�VW\OH�EXLOGLQJV�LQ�.DVED�3HWK�
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ZLWK�WKHLU�SXEOLF��VHPL�SULYDWH�DQG�SULYDWH�VSKHUHV�E\�FRQFUHWH�KLJK�ULVHV�LV�DOVR�GLYRUFLQJ�WKH�
KXPDQ�VFDOH�IURP�WKH�EXLOW�HQYLURQPHQW��$ZXVLH�HW�DO�����������
�

�
Figure 7. Land use map of Shirole Vasti. Source: Baracho Teixeira et al., 2017. 
�
,QWHUHVWLQJ�SDWWHUQV�WKDW�UHVHPEOH�RUJDQLF�HYROXWLRQ�RI�VSDFHV�DQG�LWV�XVHV��ZKHUH�LQWHUUXSWLRQ�
E\�IRUPDO�SODQQLQJ�ZDV�OLPLWHG��KDV�DOVR�EHHQ�REVHUYHG�LQ�WKH�PDUNHWSODFH�LQ�5DYLZDU�3HWK��
ZKHUH�UHWDLOHUV�VHOOLQJ�VLPLODU�SURGXFWV�FOXVWHU�DORQJ�WKH�VDPH�VWUHHWV�DQG�VWUHHW�EORFNV��ZKLOH�
PDQ\� VPDOOHU� VKRSV� DQG� VWUHHW� YHQGRUV� DUH� VHOOLQJ� GLIIHUHQW� SURGXFWV� GHSHQGLQJ� RQ� WKH�
XSFRPLQJ�IHVWLYDOV��VHDVRQV�DQG�FURSV��$NDYDUDSX�HW�DO����������0DQ\�VWUHHW�YHQGRUV�DOVR�
FKRVH�ORFDWLRQV�WR�FRPSOLPHQW�WKH�RIIHU�RI�WKH�HVWDEOLVKHG�UHWDLOHUV�LQ�WKH�EXLOGLQJV�EHKLQG��IRU�
H[DPSOH�YHQGRUV�ZKR�VHOO� VSLFHV�DQG�YHJHWDEOHV�RIWHQ�VHW�XS� WKHLU� FDUWV� LQ� IURQW�RI�VKRSV�
VHOOLQJ� NLWFKHQ� XWHQVLOV� �LELG��� /LNH� LQ� 0HKURWUD¶V� (SKHPHUDO� &LW\� �0HKURWUD� HW� DO�� �������
FRPPRQ�VSDFHV�LQ�DOO�WKUHH�VHWWOHPHQWV�VHUYHG�PXOWLSOH�IXQFWLRQV��DFFRPPRGDWLQJ�VRFLDO�DQG�
UHOLJLRXV�HYHQWV��SOD\LQJ�FKLOGUHQ��FRPPXQLW\�PHHWLQJV��SDUNLQJ�HWF��
�
���,QVWUXPHQWDOLVP���6WUXFWXUDOLVP�YV��6RFLDO�FRQVWUXFWLYLVW��
�
7KH� HSLVWHPRORJLFDO� XQGHUSLQQLQJV� RI� 8(3� DUH� VRFLDO� FRQVWUXFWLYLVW� DV� RSSRVHG� WR�
LQVWUXPHQWDO� RU� VWUXFWXUDOLVW� EDVLV� RI� PDLQVWUHDP� SODQQLQJ�� 6RFLDO� FRQVWUXFWLYLVP� LV� D�
VRFLRORJLFDO�WKHRU\�RI�NQRZOHGJH�DFFRUGLQJ�WR�ZKLFK�KXPDQ�GHYHORSPHQW�LV�VRFLDOO\�VLWXDWHG�
DQG�NQRZOHGJH�LV�FRQVWUXFWHG�WKURXJK�LQWHUDFWLRQ�ZLWK�RWKHUV��7KH�SKUDVH�ZDV�FRLQHG�E\�3HWHU�
/�� %HUJHU� DQG� 7KRPDV� /XFNPDQQ� LQ� The Social Construction of Reality� ��������
,QVWUXPHQWDOLVP�RQ� WKH�RWKHU� KDQG� VXJJHVWV� WKDW� WKHRULHV� DUH� WRROV� RU� LQVWUXPHQWV�DEOH� WR�
LGHQWLI\�UHOLDEOH�PHDQV�HQG�UHODWLRQV�IRXQG�LQ�H[SHULHQFH��EXW�QRW�WR�LGHQWLI\�UHDOLWLHV�EH\RQG�
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H[SHULHQFH��ILUVW�DWWULEXWHG� WR�'HZH\�������DQG�3RSSHU���������6WUXFWXUDOLVP�VXJJHVWV� WKDW�
HOHPHQWV� RI� KXPDQ� FXOWXUH� PXVW� EH� XQGHUVWRRG� E\� ZD\� RI� WKHLU� UHODWLRQVKLS� WR� D� ODUJHU��
RYHUDUFKLQJ�V\VWHP�RU�VWUXFWXUH��,W�ZRUNV�WR�XQFRYHU�WKH�VWUXFWXUHV�WKDW�XQGHUOLH�DOO�WKH�WKLQJV�
WKDW�KXPDQV�GR��WKLQN��SHUFHLYH��DQG�IHHO��ILUVW�VXJJHVWHG�E\�GH�6DXVVXUH�HW�DO����������7KH�
ODVW�WZR�SRVLWLRQV�DUH�PRUH�FKDUDFWHULVWLF�RI�PDLQVWUHDP�SK\VLFDO�SODQQLQJ�ZKHUH�WKH�HPSKDVLV�
LV�RQ�ILQGLQJ�VROXWLRQV�WR�PHDVXUDEOH�SUREOHPV�ZLWKLQ�WKH�IUDPHZRUN�RI�FLW\�ZLGH�V\VWHPV�±�
VXFK�DV�WUDIILF�QHWZRUNV��ZDWHU�VXSSO\�DQG�ODQG�XVH�SODQQLQJ��
�
8(3�RQ�WKH�RWKHU�KDQG�LV�GHSHQGHQW�RQ�WKH�VRFLDOO\�VLWXDWHG�DQDO\VLV�RI�ORFDO�DUHDV��WR�ILQG�
ERWK� ORFDOO\� UHOHYDQW� DQG� VRFLDOO\� FRQWLQJHQW� VROXWLRQV� IRU� LVVXHV� ZKLFK� DUH� SULRULWL]HG� E\�
UHVLGHQWV�LQ�WKH�LGHQWLILHG�DUHD�IRU�HQJDJHPHQW��7KLV�DSSURDFK�LV�HVVHQWLDO�LQ�RUGHU�WR�HQVXUH�
WKDW�WKH�QHHGV�DQG�SULRULWLHV�RI�HYHQ�PDUJLQDOL]HG�JURXSV�DUH�UHSUHVHQWHG�LQ�WKH�SODQV��DQG�
WKRVH�WKDW�RQH�LV�SODQQLQJ�IRU�DFWXDOO\�IHHO�RZQHUVKLS�RI�WKH�SODQV�EHLQJ�PDGH��&RQVHTXHQWO\��
WKH� PHWKRGV� XVHG� LQ� 8(3� DUH� ERUURZHG� IURP� GLVFLSOLQHV� VXFK� DV� VRFLRORJ\� DQG� VRFLDO�
DQWKURSRORJ\�� UHO\LQJ� KHDYLO\� RQ� SDUWLFLSDWRU\� DQG� VRFLDOO\� LQWHUDFWLYH� PHDQV� RI� HYLQFLQJ�
NQRZOHGJH��
�
7KHVH� SULQFLSOHV� LQ� 8(3� GHILQHG� ILHOGZRUN�PHWKRGV� LQ� 3XQH� DQG� SUHYLRXV� WULSV�� 7KLV� KDV�
DOZD\V�UHVXOWHG�LQ�D�PXFK�JUHDWHU�GHSWK�RI�WKH�FROOHFWHG�LQIRUPDWLRQ�DQG�JUHDWHU�WUXVW�DPRQJ�
WKH�SDUWLFLSDWLQJ�FRPPXQLWLHV��:KLOH�WUDGLWLRQDO�SODQQLQJ�DWWHPSWV�WR�µRSHUDWLRQDOL]H¶�GDWD�E\�
VHHNLQJ� FRQFUHWH� DQVZHUV� WR� QDUURZO\�GHILQHG� TXHVWLRQV� DQG� DVVXPSWLRQV� XVLQJ� SULPDULO\�
TXDQWLWDWLYH�PHWKRGV��VXUYH\V�DQG�FORVHG�HQG�TXHVWLRQV��WKH�8(3�DSSURDFK�HQDEOHV�SODQQHUV�
WR� JHW� D� KROLVWLF� RYHUYLHZ� RI� WKH� VLWXDWLRQ� ZLWK� DOO� LWV� FRPSOH[LWLHV� DQG� LQWHUGHSHQGHQFLHV��
,GHQWLILFDWLRQ�RI�UHDO�QHHGV�DQG�QHFHVVLWLHV�DQG�WKH�GLVFRYHU\�RI�DOWHUQDWLYH�SDWKV�LV�SRVVLEOH�
RQO\�ZKHQ� WKH�FRPPXQLW\� LV� WUHDWHG�DV�HTXDO�SDUWQHUV� LQ� WKH�SODQQLQJ�SURFHVV�DQG�JHWV�D�
FKDQFH� WR� ³XQIROG´� WKH� VWRU\� WKURXJK� DQVZHULQJ� RSHQ� TXHVWLRQV� DQG�PDNLQJ� SURSRVDOV� RU�
VXJJHVWLRQV�DERXW� WKHLU�RZQ�HQYLURQPHQWV��7KLV� LV�QRW� WR�VD\� WKDW�TXDOLWDWLYH�PHWKRGV�DQG�
H[SORUDWRU\�UHVHDUFK�VKRXOG�GHWDFK�IURP�ODUJHU�VWUXFWXUHV�DQG�V\VWHPV��EXW�WKDW�WKH�KXPDQ�
IDFWRU�DQG�VRFLDO� SURFHVVHV�DW� ORFDO� OHYHO� DUH�DW� OHDVW� HTXDOO\�DV� LPSRUWDQW� LQ� WKH�SODQQLQJ�
SURFHVV��
�
���3ODQQHU�DV�DQ�H[HFXWRU���LPSOHPHQWHU�YV��3ODQQHU�DV�IDFLOLWDWRU�
�
7KH�ILQDO��DQG�SHUKDSV�WKH�PRVW�LPSRUWDQW�SULQFLSOH�WKDW�FKDUDFWHUL]HV�WKH�8(3�DSSURDFK�LV�
WKH�SRVLWLRQDOLW\�RI�XUEDQ�SODQQHUV�LQ�WKHLU�SURIHVVLRQ��,Q�WRR�PDQ\�SODFHV��SODQQHUV�DVVXPH�
WKDW�SHRSOH�WKH\�SODQ�IRU�GR�QRW�NQRZ�ZKDW�WKH\�QHHG�DQG�ZKDW�WKH\�ZDQW��EHFDXVH�RI�WKHLU�
DSSDUHQW� ODFN�RI�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI� WKHLU� HQYLURQPHQWV��6XFK� WKLQNLQJ� OHDGV�
SODQQLQJ�SURIHVVLRQDOV�WR�D�FRPPRQ�SHUFHSWLRQ�RI�FRPPXQLW\�SDUWLFLSDWLRQ�DV�XQQHFHVVDU\��
ZKLFK� H[SODLQV�ZK\� LW� LV� VR� RIWHQ� UHSODFHG� E\�PDQLSXODWLRQ�� WKHUDS\� RU� LQ� WKH� EHVW� FDVHV��
µFRQVXOWDWLRQ¶�VHVVLRQV��ZKLFK� LQ� UHDOLW\�DUH�EDUHO\�RQH�ZD\� LQIRUPDWLRQ�FKDQQHOV� �$UQVWHLQ��
������� 7KHVH� NLQGV� RI� SODQQHUV� VWLOO� VHH� WKHLU� SURIHVVLRQV� DV� H[HFXWLQJ� DQG� LPSOHPHQWLQJ�
SODQV��
�
:KHQ�WUDFLQJ�WKH�KLVWRU\�RI�WKH�SODQQLQJ�SURIHVVLRQ��0LFKDHO�/HQQRQ��������H[SODLQHG�KRZ�LW�
HYROYHG� IURP� D� SULPDULO\� GHVLJQ�RULHQWHG�� µDUWLVWLF¶� LGHRORJ\�� LQWR� D� PRUH� VFLHQWLILF� DQG�
WHFKQRFUDWLF� GLVFLSOLQH� RI� PDSSLQJ� DQG� SUHGLFWLQJ� XUEDQ� FRPSOH[LWLHV�� WR� ILQDOO\� UHDFK� WKH�
FXUUHQW�VWDJH�ZKHUH�SODQQHUV�DGYRFDWH�³RQ�EHKDOI�RI�WKRVH�ZKR�OLYH��ZRUN�DQG�XVH�WKH�VSDFHV�
EHLQJ�SODQQHG´��LELG��S��������7KH�ODVW�VWDJH��KRZHYHU��KDV�QRW�\HW�EHFRPH�WKH�PDLQVWUHDP��
DW� OHDVW� QRW� LQ� FHUWDLQ� FRXQWULHV��ZKHUH�SODQQHUV�HLWKHU� UHIXVH� WR�JLYH�DZD\� WKHLU� VWDWXV�DV�
H[SHUWV� LQ�WKHLU�SURIHVVLRQDO� ILHOGV��RU�IROORZ�RXWGDWHG�DQG�REVROHWH�HGXFDWLRQ�FXUULFXOD�WKDW�
VWLOO� SURPRWH� WKH� LGHD� RI� SODQQHUV� EHLQJ� µGHVLJQHUV¶� RI� VSDFHV�� µFUHDWRUV¶� RI� SODQV� DQG�
µLPSOHPHQWHUV¶�RI�WKHLU�RZQ�LGHDV��6LDPH�	�0XYRPER���������
�
7KH�8(3�DSSURDFK�LV�JURXQGHG�E\�WKH�SULQFLSOH�WKDW�SODQQLQJ�VKRXOG�EH�GRQH�E\�WKH�SHRSOH�
GLUHFWO\�DIIHFWHG�E\�WKH�SODQQLQJ�GHFLVLRQV��7KH�SODQQHU��WKHUHIRUH��VKRXOG�QRW�SODQ�µIRU¶� WKH�
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SHRSOH��EXW�µZLWK¶�WKHP��DV�HTXDO�SDUWQHUV��,Q�RWKHU�ZRUGV��D�SURIHVVLRQDO�VKRXOG�QRW�EH�PDNLQJ�
GHFLVLRQV� IRU�FRPPXQLWLHV��EXW� LQVWHDG�IDFLOLWDWH�D�SURFHVV� LQ�ZKLFK� WKH\�FDQ� WDNH�WKH�EHVW�
FKRLFHV�IRU�WKHPVHOYHV�DQG�DFFHVV�UHVRXUFHV�WR�LPSURYH�WKHLU�RZQ�OLYHV�DQG�OLYHOLKRRGV��7KLV�
LV�EDVHG�RQ�WKH��UDWKHU�EDQDO�� LGHD�WKDW�WKH�FRPPXQLWLHV�DFWXDOO\�NQRZ�WKHLU�VLWXDWLRQV�DQG�
DVSLUDWLRQV�EHWWHU�WKDQ�DQ\RQH�HOVH��$V�+DPGL��������S�������DUJXHG��³WKH�H[SHUW�FRPHV�WR�EH�
VHHQ�DV�D�VSHFLDO�NLQG�RI�SHUVRQ��UDWKHU�WKDQ�WKDW�HYHU\�SHUVRQ�LV�D�VSHFLDO�NLQG�RI�H[SHUW´��+H�
IXUWKHU�FODLPV�WKDW�SODQQHUV�DQG�SROLF\�PDNHUV�ZKR�µSURYLGH¶�DFWXDOO\�GR�PRUH�KDUP�WKDQ�KHOS��
EHFDXVH� WKH\� LQFUHDVH� WKH� GHSHQGHQF\� RI� WKH� FRPPXQLWLHV� RQ� LQVWLWXWLRQV�� ZKLOH� D� PRUH�
µHQDEOLQJ¶�DSSURDFK�DFWXDOO\�LQFUHDVHV�WKH�FDSDFLWLHV�DQG�RSSRUWXQLWLHV�IRU�WKHP��LELG����
�
7KH�DSSOLFDWLRQ�RI�D�SDUWLFLSDWRU\�DQG�H[SORUDWRU\�DSSURDFK�WR�SODQQLQJ�DSSOLHG�E\�WKH�8(3�
VWXGHQWV� LQ� 3XQH� ZDV� SHUKDSV� ZKDW� EURXJKW� WKH� PRVW� ODVWLQJ� SRVLWLYH� LPSDFWV� LQ� WKHLU�
UHVSHFWLYH� DUHDV�� 7KH� PRVW� HYLGHQW� ZDV� WKH� FKDQJH� LQ� PLQGVHW� RI� KRXVHKROGV� DQG�
FRPPXQLWLHV� LQ� WKH� VWXGLHG� DUHDV�� $W� ILUVW�� LW� ZDV� FOHDU� WKDW� ORFDO� UHVLGHQWV� ZHUH� LQLWLDOO\�
GLVFRXUDJHG�DQG�GLVDSSRLQWHG�E\�WKH�IDLOHG�SURPLVHV�RI�WKHLU�UHSUHVHQWDWLYHV�DW�WKH�GLIIHUHQW�
OHYHOV� RI� JRYHUQPHQW�� WKH� LQHIIHFWLYHQHVV� RI� SXEOLF� LQVWLWXWLRQV�� DQG� WKH� WLPH�FRQVXPLQJ�
VXUYH\V� PDGH� E\� VWXGHQWV� DQG� LQWHUQV� IURP� ORFDO� XQLYHUVLWLHV� DQG� 1*2V�� +RZHYHU�� DIWHU�
VSHQGLQJ�VRPH�WLPH�ZLWK�WKH�8(3�VWXGHQWV��WKH�UHVLGHQWV�VHHPHG��DW�OHDVW�WR�FHUWDLQ�H[WHQG��
WR�KDYH�UHVWRUHG�WKHLU�IDLWK�LQ�SODQQLQJ��FROODERUDWLRQ�DQG�FROOHFWLYH�GHFLVLRQ�PDNLQJ��7KLV�ZDV�
HVSHFLDOO\�YLVLEOH�LQ�6KLUROH�9DVWL��ZKHUH�RYHU����ORFDO�GZHOOHUV�FDPH�WR�SDUWLFLSDWH�LQ�WKH�ILQDO�
FRPPXQLW\�PHHWLQJ�RUJDQL]HG�E\�WKH�VWXGHQWV��%DUDFKR�7HL[HLUD�HW�DO���������)LJXUH������
�

�
)LJXUH����&RPPXQLW\�PHHWLQJ�LQ�6KLUROH�9DVWL�RUJDQL]HG�E\�WKH�VWXGHQWV��6RXUFH��%DUDFKR�7HL[HLUD�HW�
DO����������
�
6WXGHQWV�DOVR�SUDFWLFHG�D�PXOWL�VWDNHKROGHU�DSSURDFK��ZKHUH�WKH�LQIRUPDWLRQ�DQG�LGHDV�WKH\�
JDLQHG�ZDV�VKDUHG��UHFRQILUPHG�DQG�FRPSDUHG�ZLWK�RWKHU�SURMHFW�SDUWQHUV��VXFK�DV�WKH�ORFDO�
1*2�0DKDUDVKWUD� 6RFLDO� +RXVLQJ� $FWLRQ� /HDJXH� �0DVKDO��� WKH� ,QGLDQ� 1DWLRQDO� 7UXVW� IRU�
$UW�DQG�&XOWXUDO�+HULWDJH��,17$&+����3XQH�&KDSWHU��DV�ZHOO�DV�RWKHU�ORFDO�DUFKLWHFWV��SODQQHUV��
SROLWLFLDQV�DQG� UHVHDUFKHUV��7KH� UHVXOW�RI� WKLV�FROODERUDWLYH�ZRUN�ZDV� WKDW� WKH�SURSRVDOV�RI�
PRVW�JURXSV�ZHUH�PXFK�PRUH�ORFDOL]HG�DQG�GLIIHUHQW��RU�GLUHFWO\�RSSRVLWH��WR�WKRVH�SURSRVHG�
E\�WKH�ORFDO�DXWKRULWLHV����

1702



6OLZD��0DUFLQ��$UDQ\D��5ROHH��5HIVWLH��+LOGH���Urban Ecological Planning����WK��,62&$53�&RQJUHVV������

�
  

Conclusion 
�
7KLV�SDSHU�GLVFXVVHG�WKH�UROH�XUEDQ�SODQQHUV�VKRXOG�SOD\�LQ�UHODWLRQ�WR�WKH�QLQH�YDOXH�SRVLWLRQV�
RI�WKH�8UEDQ�(FRORJLFDO�3ODQQLQJ�DSSURDFK�DV�RSSRVHG�WR�WUDGLWLRQDO�XUEDQ�SODQQLQJ��7KURXJK�
H[DPSOHV�IURP�XUEDQ�JRYHUQDQFH�DQG�GHYHORSPHQW�ZRUN�LQ�3XQH��ZH�DUJXH�WKDW�LQ�FRPSOH[�
FRQWH[WV�ZKHUH�VRFLDO��SROLWLFDO�DQG�HQYLURQPHQWDO�LVVXHV�SOD\�RXW�LQ�WKH�LQWHUIDFH�EHWZHHQ�WKH�
IRUPDO� DQG� WKH� LQIRUPDO�� SODQQHUV� QHHG� WR� VWRS� WKLQNLQJ� RI� WKHLU� MRE� DV� H[HFXWLQJ� DQG�
LPSOHPHQWLQJ� SODQV��7KH\� VKRXOG� UDWKHU� DFW� DV� IDFLOLWDWRUV�� FRRUGLQDWRUV�DQG�HQDEOHUV�ZKR�
FRQQHFW�WKH�GLIIHUHQW�DFWRUV�DQG�VWDNHKROGHUV�WRJHWKHU��3DUWLFXODU�IRFXV�VKRXOG�EH�RQ�WKH�5LJKW�
WR�WKH�&LW\�DQG�RQ�DGGUHVVLQJ�WKH�QHHGV�DQG�DVSLUDWLRQV�RI�PDUJLQDOL]HG�FRPPXQLWLHV�ZKR�DUH�
QRUPDOO\� XQGHUUHSUHVHQWHG� DQG� H[FOXGHG� IURP� WKH� IRUPDO� SODQQLQJ� DQG� GHYHORSPHQW�
SURFHVVHV��7KLV�H[FOXVLRQ�LV�WR�D�ODUJH�H[WHQG�D�UHVXOW�RI�WKH�µZLVKIXO�WKLQNLQJ¶�RI�WHFKQRFUDWLF�
SODQQHUV�ZKR�JLYH�WRR�PXFK�IDLWK�LQ�VRFLDO�HQJLQHHULQJ��ZKLOH�DW�WKH�VDPH�WLPH�XQGHUHVWLPDWH�
WKH�SRZHU�RI�FRPPXQLWLHV�LQ�VKDSLQJ�WKHLU�RZQ�OLYLQJ�HQYLURQPHQWV���
�
%\�WHDFKLQJ�WKH�DERYH�PHQWLRQHG�YDOXHV�WR�RXU�VWXGHQWV�DQG�H[SRVLQJ�WKHP�WR�VRPH�RI�WKH�
PRVW�FKDOOHQJLQJ�XUEDQ�HQYLURQPHQWV��ZH�DWWHPSW�WR�VXSSOHPHQW�DQG�ILOO�WKH�JDSV�LQ�SODQQLQJ�
HGXFDWLRQ��:KLOH�WKH�8(3�DSSURDFK�DQG�WKH�VWXG\�SURJUDP�KDYH�EHHQ�HYROYLQJ�WR�NHHS�XS�WR�
GDWH� ZLWK� WKH� FRQWHPSRUDU\� LVVXHV� LQ� XUEDQ� GHYHORSPHQW�� WKH� LGHD� RI� VKDSLQJ� WKH� ULJKW�
µPLQGVHW¶�KDV�UHPDLQHG�XQFKDQJHG��7KHUHIRUH��ZH�SURSRVH�WR�HQG�WKLV�SDSHU�WKH�VDPH�ZD\��
ZKLFK�%M¡QQHVV�DQG�&RUQHLO��������S������HQGHG�WKHLU�DUWLFOH�RQ�8(3�SULQFLSOHV�WZHQW\�\HDUV�
DJR��
�

,I�ZH�WHDFK�VWXGHQWV�DERXW�FKDQJH�DQG�FRPSOH[LW\�DQG�JLYH�WKHP�WRROV�DQG�PHWKRGV�WR�RSHUDWH�
HIIHFWLYHO\�LQ�WKLV�G\QDPLF�FRQWH[W��ZH�FDQ�SUHSDUH�WKHP�WR�KDYH�D�SUDFWLFDO�DSSURDFK�WR�ORFDO�
SUREOHP� VROYLQJ�� JURXQGHG� LQ� WKH� GHHS� XQGHUVWDQGLQJ� RI� XUEDQ� WUDQVIRUPDWLRQV� DQG� WKH�
LPSOLFDWLRQV�RI�WKHLU�DFWLRQV�WR�WKH�GLUHFWLRQ�RI�IXWXUH�FKDQJH��

�
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Sustainability planning for small border towns entering the global tourism 
market  

Teipelke, Renard, GERA, Germany  

 

ABSTRACT: 

Although set in a very different geographic and cultural setting, Mestia in Georgia and Ha Giang 
in Vietnam make for revealing cases of small border towns that try to reap the benefits of 
alternative tourism sectors as a driver for their economic development. Due to their location in 
remote mountainous areas, far away from larger urban agglomerations, service centers, and 
their capital city, the demands and prospects of development planning for Mestia and Ha Giang 
pose a number of challenges, while also providing for excellent opportunities in attracting 
people to seemingly untouched, natural, and traditional destinations.  

The case study aims to position Mestia and Ha Giang in a growing global tourism market, 
analyzing their unique potentials and discussing their challenges and threats with regard to 
their border location (to Russia and to China, respectively), comparative small size, limited 
financial and human capital (including issue of migration), as well as increasing climate change 
risks.  

7KH�FDVH�VWXG\�LV�EDVHG�RQ�WKH�DXWKRU¶V�RZQ�SODQQLQJ�ZRUN�LQ�WKHVH�WRZQV�DV�SDUW�RI�ODUJHU�
international development projects in the area of livable city development and integrated 
regional planning. This allows for a comparative perspective on Mestia and Ha Giang with 
regard to other, larger cities in Georgia and Vietnam with similar development visions, but 
vastly different situations in terms of resources and strategic opportunities.  

The objective is to show the interlinkages between a globally-oriented tourism-focused 
economic development policy and the local needs for social and infrastructure development, 
as well as natural resource management. Embedded in the particular setting of international 
development urban planning assistance and infrastructure finance, the case study critically 
reflects on the relation of different actors, including development organizations, consultants, 
national governments, local decision makers, private sector, and civil society within Mestia and 
Ha Giang.  

The case study will investigate in how far innovative participatory planning approaches can go 
in cities that have previously been hardly exposed to less traditional planning methods or 
international good practice. The concepts of sustainability planning ± including aspirations for 
prosperous, inclusive, green, or livable cities ± will be contrasted with realities on the ground, 
affected by local development priorities, power relations, budget constraints, planning 
traditions, and other internal and external factors.  

These aspects will all be presented through a spatial lens, mapping and illustrating the social 
and physLFDO�LPSOLFDWLRQV�IURP�0HVWLD¶V�DQG�+D�*LDQJ¶V�GHYHORSPHQW��IRU�LQVWDQFH�ZLWK�UHJDUG�
to periurban growth, real estate development, infrastructure deficiencies, and regional 
connectivity.  
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Towards World-class Lakeshore City from Edge County Seat: Wu XXDQ¶V�
Over-taking Development Strategy accompanying the Construction of Da Teng 
Valley Reservoir 
 
Wang Jinbai,  Xiao Da,  Chen Chen 
 
Abstract˖Promoting regional development by means of major projects is a developing 
path that China frequently adopts and should shed light on the over-taking development 
strategy in less developed regions or economies. Wu Xuan County is a small county in 
Guangxi Zhuang Autonomous Region in Western China. Due to the construction of a 
regional infrastructure  project²²Da Teng Valley Reservoir, Wu Xuan have to deal with 
the pressure of immigrant resettlement and supporting infrastructure construction, 
however,  Wu Xuan also faces the opportunity to implement an over-taking development 
strategy at the same time. With the active operation of the local government and the multi 
Lake situation brought by the storage of water, the development vision of "World Lake City 
" is put forward. The unique landscape, cultural landscape, cultural tourism development 
and industrial economic transformation and upgrading of the local areas are linked up, 
and four characteristic development strategies are constructed to seek the development 
path of the global market with the characteristic value, and the systematic planning and 
design has been compiled. Working through the process of this planning and design, this 
paper holds that, with major projects to promote local development in China, there are 
relatively superior institutional conditions, centralized leadership is convenient for the 
implementation of major projects, and can indeed promote the breakthrough of local 
development in a short time. However, because there are great differences between 
major projects and the less developed areas in terms of talent reserves and resource callsˈ
the process of promoting major projects may encroach resources and space for local 
development. 
Keywords˖major projects; local development; over-taking strategy;  Wu Xuan; China 
 
 
1. Introduction: major project development and  Wu Xuan cases with 
Chinese characteristics 

Promoting regional development by means of major projects is a developing path that 
China frequently adopts and should shed light on the over-taking development strategy in 
less developed regions or economies. 

Western scholars have paid much attention to China's rapid urbanization and its internal 
mechanism (Ma, 2002, Zhang, 2004, Friedman, 2005, Huang, 2010), but still rarely 
targeted research and interpretation on the new urban area development, which has 
played an important role among the urbanization. 

Especially since the 2008 financial crisis, Chinese traditional approach of large-scale 
projects development is increasingly being challenged, such as resources and 
environment impressing, social fair and stable, policy adjustment, and many other issues 
become increasingly prominent, indicating that the path may face a major transformation 
of mechanism. At this time, the reflection and analysis of this development model is very 
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necessary and urgent. 
 Wu Xuan county is a typical case of development in areas affected by large projects.  

Wu Xuan County is a small county in Guangxi Zhuang Autonomous Region in Western 
China. Due to the construction of a regional infrastructure  project²²Da Teng Valley 
Reservoir,  Wu Xuan have to deal with the pressure of immigrant resettlement and 
supporting infrastructure construction, however,  Wu Xuan also faces the opportunity to 
implement an over-taking development strategy at the same time. 

Through the analysis and arrangement of the main contents of the series planning and 
design of  Wu Xuan county, this paper explores the dual influence of large projects on the 
local development and provides a reference for the optimization of such development 
models. 
 
2ǃOverview of major project development since the founding of the People's 
Republic of China 

Chinese government promote the large-scale regional development has a long history. In 
the contemporary era, it can be traced back to the period of planned economy. 

 In the 1950s,156 large projects built with help from the Soviet Union ,the 1960s 
"Three-Lines" large projects construction and the 1970s complete sets importing large projects 
,were some of the projects implemented under government lead(mostly for industrial 
development). 
Since the Reform and Opening up begin from 1978, China has gone through four rounds 
new large-scale development boom: the experiment of Special Economic Zone in the 
1980s, the Industrial Development Zone in 1990s, the development of the new urban area 
in the early 21st century, and the national big strategies since 2008. (Table 1) 
7KURXJKRXW���URXQGV�RI�WKH�XUEDQ�GHYHORSPHQW�ERRPV��FHQWUDO�JRYHUQPHQW¶V�FRQWURO�RI�

resource has remained at a high level, but local agents participated in the developments 
differently. In the early period of planned economy, the government implements large 
projects directly, its agents operated on a relatively simple technical tasks. For instance, 
the factory director is only responsible for production management, rather than product 
marketing and profitability. Since the Reform and Opening-up, practice from Special Zone 
to Development Zone, have formed a new policy driven regional development pattern. In 
this case, local agents have transitioned into operating semi-independently for profit 
entities, which functions included project introduction, implementation and so on. 

The driving effect of large projects on local urbanization and urban development is reflected 
in: 1) to break through local resource level and form scale rapidly; 2) bring a large number of 
non-agricultural population and non-agricultural construction, and rapidly change the 
appearance of local urban and rural areas; 3) as a result, local urban facilities and urban 
functions have been significantly improved. 

But big projects often focus on their own economic missions, with some adverse effects on 
local development: 1) most of them are limited to the urban area, but not obvious to the 
surrounding area as a whole, which often leads to unbalanced local development; 2) 
large-scale development of large projects brings great pressure on local environment; 3) the 
dominant pressure of big projects will restrict the development of local diversified creativity, 
forming a crowding out effect, which makes local governments have to rely on big projects; 4) 
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big projects are often arranged from their own perspective, which is not completely in 
conformity with the local urban functional order or even leads to big conflicts; 5) excessive 
reliance on large projects may lead to a single urban economic structure, which may lead to a 
weak ability of multiple innovation and economic risk resistance. 

 
At present, the development dominated by big projects is still common in all parts of 

China .Based on the above analysis, it can be seen that large projects can indeed bring 
effective impetus to regional development, but there are also many adverse effects, which 
is a development direction worth striving for rather than relying too much on. 

In recent years, large projects in some cities in the central region have gradually 
decreased their share of local economy, which is reflected in: 1) large projects have 
gradually formed independent industrial clusters.2) in the development of a new type of 

TABLE I.  SEVEN ROUNDS OF THE GOVERNMENT LEAD LARGE-SCALE DEVELOPMENT BOOM SINCE THE FOUNDING OF 

NEW CHINA 

 Times Backgrounds Contents of 
development 

Manners of 
development Effects typical 

representative 

Planned 
economy 
period 

1950s 

aided by the 
Soviet Union, 
early planned 
economic 
system built 

156 large 
projects 
(effectively 150 
projects) 

The country 
investment 
and operation 
directly 

New industrial 
urbanization 

YTO Group 
Corporation 

1960s 

Implementing  
³7KUHH- Lines 
&RQVWUXFWLRQ´�
prepare for the 
International war 
clouds 

approximately 
1100 large 
projects˖ 
militaryˈ 
hemicalˈ
machinery  
manufacturing, 
etc. 

The country 
investment 
and operation 
directly 

located scattered 
across the area 
and the 
development later 
turn into many 
industrial cities and 
town 

Shiyan Motor 
City 

1970s 
The 
normalization of 
Sino-US 

Introduce 
complete set 
projects from 
western 
countries, 26 in 
1972; 22 in 1978 

The country 
investment 
and operation 
directly 

Enrich part of  
industrial 
urbanization 

Shanghai 
Baosteel 
Group 
Corporation 

Reform 
and 
Opening 
up 
period 

1980s 

Investment  
structure reform 
in initial stage of 
reform and 
opening up 

Put four special 
economic 
zones(SEZ) and 
12 development 
zones into trial 

promote local 
develop 
dynamic by 
JRYHUQPHQW¶V�
policy 

SEZ develop into 
new  city, 
development 
zones are  
phased in 

Shenzhen 
SEZ 

1990s 

the reform and 
opening up  
push greatly 
,Development 
Zone policies 
promote 
extensively 

thousands of 
national, 
provincial and 
local 
development 
zone 

Under 
national 
policy-driven, 
local 
introduce and 
operate  
projects 
actively 

Development Zone 
rapidly develop, 
industrialization 
and urbanization 
speed up 

Pudong New 
Area, Suzhou 
Industrial 
Park 

early 
21st 
century 

reform and 
opening up 
systemic, new 
urban areas 
large expansion 

topics of new 
urban areas 

local plan 
projects for 
national 
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economy with industrial parks, on the one hand, it absorbs more and more industrial 
transfer; on the other hand, it absorbs various investments including large projects to form 
new enterprise groups.3) the rise of urban economy driven by the development of new 
cities has supported the local fiscal revenue, thus promoting the improvement of local 
urban public environment .This reflects the direction of local economic structure 
optimization in the new era, and the rise of new economic forms, which has formed a good 
remedy and optimization for the traditional large project economy. 

From the perspective of the trend of economic globalization, no matter the national 
capital, civil capital or foreign capital, large-scale economic organization is an important 
trend to participate in global competition, so big projects are still of great 
significance .However, only by strengthening the social responsibility of major projects, 
opening up and stretching the economic chain, cultivating the surrounding small and 
medium-sized enterprises, and strengthening the environmental impact monitoring of 
major projects, can the large projects complement the local social and economic 
development. 

 
3.  Wu Xuan county development strategy innovation under the influence of big 

project 
 Wu Xuan county is a small county town in Guangxi Zhuang autonomous region of 

western China. Because it is located on the shore of Qian Jiang river, it is affected by the 
great Teng Xia water conservancy project, a major project of the Zhu Jiang ± Xi Jiang river 
basin, which not only has to bear the heavy pressure of resettlement and supporting the 
project, but also brings the opportunity of breakthrough and development. 

 
3.1 development conditions and basis 
(1) there are certain characteristic resources, but the economic foundation is 

weak 
Wu Xuan county has world-class natural landscape resources, thousands of years of 

heritage cultural resources, unique local characteristics of local products and mineral 
resources, and a growing population resources; However, the economic development 
foundation is weak, the industrial structure is unbalanced and the economic growth speed 
is slow. 

 Wu Xuan county has rich population dividend resources .There are two main trends in 
the population development of  Wu Xuan county .On the one hand, during the 10 years 
from 2006 to 2015, the growth of the registered population in all areas and counties of  
Wu Xuan showed a slow rising trend in the fluctuation, at a relatively high level, and there 
will be a small peak of population fertility .On the other hand, the age structure of the 
population in  Wu Xuan county tends to be younger, and the proportion of the 
working-age population is increasing, which is at the peak of the labor supply .The 
construction of the great Teng Xia reservoir will also bring a certain amount of immigration, 
that is, it is still in the demographic dividend period. 

 Wu Xuan county has outstanding landscape cultural resources .With the southwest 
side of the city across the river, the Wu Malan river is beautiful, beautiful and beautiful .In 
addition, the eastern side of the city will soon form the water surface of Qi Xing lake, 
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covering nearly 10,000 mu. Moreover, the local government intends to connect the water 
system around the city to form the overall landscape pattern of mountain and lake city, 
laying a foundation for building high-quality urban areas and expanding the new space for 
urban space development. There are also unique Pan Gu culture and manor culture, 
including more than 20 modern manors represented by Huang Zhao Xi manor, the largest 
courtyard building in Guang Xi, Liu Bing Yu manor combining Chinese and western styles, 
and Guo Song Nian manor in an elegant form .At the same time, it has formed the shijing 
dock culture and the characteristic Dato gorge culture supported by Qian Jiang shipping. 

In addition, there are abundant material resources in Wu Xuan. The reserves of 
dolomite and limestone are more than 10 billion tons, and the reserves of lead, zinc and 
manganese ores are over 10 million tons. The sugar production accounts for 1.87 percent 
of the national total. 

But Wu's economic base is weak. The GDP index is lower than the national and 
regional average. Investment in fixed assets accounts for 80% of GDP, showing the 
characteristics of investment-driven development. The proportion of primary industry is 
high, mainly traditional agricultural production. The development level of the tertiary 
industry is low, mainly in the traditional service industries such as wholesale and retail, 
accommodation and catering. The secondary industry has a certain foundation, mainly in 
mining and processing of agricultural and sideline products. The product processing depth 
is limited, the added value is not high, the industrial structure is relatively simple, and there 
is no big enterprise brand. 

 
(2) there are certain location conditions, but the regional support is weak 

 Wu Xuan county is located in the geographical center of Guangxi province, bordering 
Liuzhou and Lai Bin. However, it is difficult to effectively attract industrial transfer in large 
regions due to lack of conditions and basis for economic exchanges with foreign 
countries. 

Around large and medium-sized cities including Liu Zhou, guests, your port, Gui Ping 
form a "diamond" prismatic area, the area of the total population of 15.5 million people, 
has great market space, surrounding and Wu Xuan is in the geographical center of the 
area, through the north-south, east-west closely linked to the two highways and 
surrounding formation, type hub traffic location characteristics, ease of use of 
breakthrough in the surrounding market development. 

But the overall economic level of the surrounding areas is relatively low. GDP, per capita 
GDP, total tourism revenue, and the number of domestic tourists are all in the relative 
depressions of the two regions. The low overall economic level of the surrounding areas 
restricts the utilization of the surrounding market, requiring  Wu Xuan to seek a broader 
market space through the opportunity of large projects. 

 
(3) Facing major development opportunities, but lack of breakthrough projects to 
grasp 

The new technological revolution, the geopolitical pattern and the deep regional 
transformation have all brought the opportunity to directly connect with the global first-tier 
market. Guangdong, Hong Kong and Macao bay area strategy, Bei Bu gulf economic 
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zone strategy, Zhu Jiang ± Xi Jiang economic belt strategy will be  Wu Xuan and the 
pearl river delta connected. The development of Dato gorge project has brought the 
development opportunity of deep transformation for  Wu Xuan county. 

At the same time, in the new era of consumption, tourism consumption will become a 
strong driving force for county economic growth. Wu Xuan county is located in the tourism 
economic circle around Da Yao mountain. Its unique natural and cultural resources will 
become the growth engine for the development of the tourism industry and promote the 
development and transformation of the county's economic structure. 

In addition, under the condition of the development of new and high information 
technology,  Wu Xuan county and other geographical marginal areas will be able to 
directly connect with the development strategy of economically developed areas, directly 
integrate into the global economic system, and realize the leapfrog development of 
service industry and science and technology industry on the basis of the traditional path of 
agricultural transformation and industrialization accumulation and development. 

However, the local economic foundation of  Wu Xuan county is weak and there is no 
major project to coordinate the economic development. From the perspective of the 13th 
five-year plan of Wu Xuan, the planned major projects lack the engine projects and 
breakthrough projects that affect the overall situation, and fail to fully explore and utilize 
the major change opportunities brought by the major projects in the great Teng Xia.Further 
planning and planning are needed to seek breakthrough development of large projects. 

(4) comprehensive judgment 
The basic conditions of Wu Xuan county reflect the common characteristics of 

underdeveloped counties and cities in western China. 
 
3.2 major projects bring opportunities for strategic breakthroughs 
The Da Teng Xia water conservancy hub project is a flood control and control hub 

project in the pearl river basin approved by the state council. It is also a landmark project 
for infrastructure construction of the pearl river delta Xi Jiang economic belt and the "west 
river billion tons golden Water way". The project dam is located at the outlet of the great 
Teng Xia gorge (namely, Nuo Tan village, nanmu town, Gui Ping city, Guangxi province) in 
the Qian jiang river section of the pearl river basin, about 6.6 km away from Gui ping Qian 
jiang bridge and 50 km away from Wu Xuan county town. 

According to relevant plans, the normal storage water level of the Da dong xia water 
conservancy project is 61.0 meters, the total storage capacity is 3.43 billion cubic meters, 
and the reservoir channelized 279 kilometers of the waterway, enabling the vessels of 
Liuzhou, Lai bin and Gui Ping of Guangxi to sail over 1000 tons. The number of people 
affected by the flooding was 9,882, and the number of people relocated and resettled at 
the planned level was 20,351, covering 113,693 mu of land of various types. Although the 
dam site is located in Gui ping city, the main flood area and settlement area are located in  
Wu Xuan county. 

One of the most prominent changes is that Qi Xing lake, about 9 square kilometers in 
the east of the county, has greatly changed the geographical environment and landscape 
pattern of Wu Xuan county, and provided an opportunity and possibility for  Wu Xuan 
county to find a new development space.  
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Specifically, the influence of Da Teng gorge on the development of  Wu Xuan county is 
reflected in the following aspects: 

Bring about a series of new development opportunities :(1) bring about the immigrant 
population agglomeration;(2) bring opportunities to the shipping industry;(3) bring 
opportunities to the tourism industry;(4) bring about great changes in county and city 
appearance and opportunities for large-scale renovation and construction;(5) great 
changes in investment. 

At the same time, it also brings certain impact and pressure.(2) the impact of 
large-scale construction on historical and cultural resources and natural ecological 
fabric;(3) the crowding out of local excellent resources and space by large projects. 

Facing the great changes brought by major projects,  Wu Xuan county needs to 
actively grasp the opportunities of major projects, draw on the strengths and avoid the 
weaknesses, strictly adhere to the bottom line of resources, enlarge the driving effect, and 
seek breakthroughs and improvements in regional development. 

 
3.3 major adjustments in strategic direction 
(1) functional reconstruction: from industrial city to scenic tourism city 
In the general plan of the previous edition, the city nature of  Wu Xuan was defined as: 

taking industry as the leading role, vigorously developing landscape garden cities of 
tourism, logistics and other modern service industries. 

In the overall planning of Lai bin city, the urban function of  Wu Xuan is defined as a 
comprehensive town mainly consisting of sugar manufacturing, metallurgy, processing of 
mineral products, processing of agricultural products, light textile, shipbuilding, commerce, 
logistics and other industries. 

Industrial dominance is the main definition of the development direction of  Wu Xuan 
city. However, under such major changes as the great Teng Xia project and the water 
storage of Qi Xing lake, the advanced information transportation technology is used to 
highlight the scenic and cultural value of  Wu Xuan, align the trend of the era of tourism 
consumption economy, and transform the development strategy of  Wu Xuan city into a 
scenic and tourist city. 
(2) pattern reconstruction: from a small county town in the west to a lakeside city 

in the world 

Further thinking, to build a scenic tourism city in the new era, it is necessary to break 
through the relatively weak regional economic pattern around Wu Xuan with the help of 
modern developed information and transportation technology, and seek the direct 
connection of large markets in a wide area. Therefore, from the strategic perspective of 
urban development, it is necessary to change from the western small county town 
standard to the characteristic tourist city facing the world. According to the resource 
characteristics of new  Wu Xuan, it is an important choice to set up the development 
vision of "world lakeside city", which echoes this strategic orientation and pushes  Wu 
Xuan to take advantage of the situation. 

 
3.4 path analysis based on the new strategic direction 
(1) case study: small cities win the world with their characteristics 
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Based on the major adjustment of the above two strategic directions, the internationally 
influential scenic tourism city will be the important target for the further development of  
Wu Xuan. According to analysis and arrangement, from a global perspective, there are 
mainly three types of cases of small and medium-sized cities with similar scale and 
referrability, including: 

Industry leaders: Lego city Be Lon, Audi's Ingolstadt, Nestle's Vo we, and glass, the 
perfume capital of the world. Such cases are all key industries that grasp the 
characteristics in the process of development and achieve international influence and 
height of key industries, thus laying the foundation for the world's scenic and tourist cities. 

Landscape driven: the lavender home of Provence, the combination of technology and 
landscape Bozeman, Europe's retirement heaven saint Sebastian. This kind of case is to 
grasp the opportunity industry from the beautiful scenery, develop the tourism and 
vacation industry and relevant industries of science and technology, sports and so on, and 
form the global influence of specific industries and landscapes, so as to realize the 
development across the globe. 

Activity oriented, such as the world economy BBS permanent residence in Davos, 
Switzerland's water sports mecca Spitz, the world's alpine outdoor sports destination Sha 
Mu Ni, etc. The breakthrough point of such cases is to hold symbolic activities to attract a 
large number of people to enter and continue to consume, so as to form a broad influence 
and sustainable market. 

(2) carding path 
It can be seen from the above three cases that it is a common feature of such urban 

development to grasp prominent feature elements as core identification and Engine. This 
characteristic element may be an IP, an activity, a class of industries and products, but its 
extension can cover the upstream and downstream industry chain, and link the 
development of landscape, activities, industry and space at multiple levels. 

With characteristics, on the basis of three kinds of cases have different key kinetic 
energy, respectively is embodied in three aspects of industry, space, activity, the kinetic 
energy of the three aspects of support is not a single role, but can combine each other 
nested, and other surrounding elements form a composite, end of the formation of 
regional development. 

Summarizing its experience, the key strategic path is embodied in: constructing the 
strategy system of characteristic driving, industry-space-activity three-dimensional 
support. 

 
3.5. The strategic framework of "one feature, three hands" of  Wu Xuan was 

established 
(1) a feature driven 
As the space carrier that can bear the characteristics of Wu Xuan, the manor garden 

has the unique cultural spirit. Wu Xuan manor culture dates back to the early Qing dynasty, 
the Qing dynasty from Hunan, Jiangxi and other places of a strange culture and Wu Xuan 
local traditional culture blend mutually, makes Wu Xuan ideological culture become more 
civilized, gradually formed the Wu Xuan people both Geng Dou family heirloom and 
economy concerning the use of the thought idea, teachers and respecting culture tradition 
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of making Wu Xuan in such aspects as politics, military, business has outstanding talent, 
and by the Qing dynasty, some struggle, pleasantly surprised, outside Wu Xuan people 
started in hacienda-style home built residential courtyards, after decades of gathering, 
form the old China Gui Zhong region during the period of a community is relatively 
concentrated, the famous estate. 

With the change of The Times, most of the manor houses have lost their own living 
function, but they have left their unique manor spirit :willpower, perseverance, 
commitment and innovation, and also shaped the manor culture with unique 
characteristics of martial arts propaganda. At present, there are more than 30 manors in 
Wu Xuan, mainly distributed in villages around Dong Xiang, Tong Ling, Er Tang and San Li, 
among which the famous ones are Huang Zhao Xi manor, Guo Song Nian manor, Liu Bing 
Yu manor. 

Based on the manor culture of Wu Xuan, two distinctive manor IP can be built: world 
manor cultural exchange BBS, world manor residential experience. BBS is a regular BBS 
which specializes in the world manor culture. It not only discusses the manor culture of 
Wu Xuan, but also explores the manor culture of other regions of China and even all 
regions of the world. 

In the manor world cultural exchanges on the BBS, invited several different types of 
institutions or organizations, including the relevant organizations or groups included 
manor culture society, writers' association and so on, university and scientific research 
institutes included manor culture research association, universities and research institutes 
and so on i̍nternational organizations or national included leaders, the world organization, 
the foreign experts and so on, investment and financing institutions, investment 
institutions, companies and trading firms and so on, through these institutions or 
organizations, to upgrade the manor world cultural exchange BBS style, should be 
through online and offline two channels at the same time, all-round display communication 
BBS, Offline activities include research, communication, social interaction, investment 
promotion and investment. Online activities include online communication, webcast, 
e-commerce, online education, etc. 

BBS plays an important role in promoting the influence of Wu Xuan and showing the 
manor culture of Wu Xuan. 

Another estate IP is the world's manor living experience, with the development of 
economy, people's living standards improved rapidly, but the life pressure also increased 
gradually, pastoral yearning for comfort and leisure gradually strengthen, manor culture 
combined with rural life, can form a unique experience activity -- world estate living 
experience. Relying on the space carriers such as the world manor city and the rural 
complex, the human settlement experience activities of the world manor are carried out, 
with a focus on making people experience the tranquility, comfort and tranquility of rural 
life through a series of facilities and activities, including rural activities, parent-child 
activities and picking activities. 

 
(2) three strategic grips 
Key industries - one with two wheels. The main characteristic of the key industry 

strategy is that "one special apparatus has two wheels". " one special apparatus " refers to 
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a featured cultural activity of the manor, and "double wheel" refers to the strategy of 
"existing industry upgrading and new industry introduction" of the industry. A featured 
cultural activity of the manor is based on the cultural activity of the manor by Wu Xuan. In 
the two rounds, the upgrading existing industries include sugar industry, calcium 
carbonate industry, commercial logistics industry and agriculture and forestry industry. In 
the advantage of existing industrial upgrading paths, characteristic farm culture activities 
can pull the existing advantage in multiple industry upgrade, for example, sugar cane 
processing products include sugar, wine, rum, sugarcane and condiments such as paper, 
and these foods or beverages are manor world cultural activities as a source of food; The 
products of calcium carbonate industry include building decoration materials, stone 
carving crafts, etc., which can be used as the main materials for the construction of manor 
city in the world. The world manor cultural activities a large number of logistics, people 
flow activities, will certainly promote the development of Wu Xuan trade logistics industry; 
Deep processing of agricultural and forest products can be used as a food source for 
cultural activities of manor around the world. On the other hand, the introduction of "new 
industries" mainly includes the introduction of modern service industry and high-tech 
industry. The modern service industry will introduce the "culture and sports industry, 
tourism industry and scientific research education industry". The high-tech industry will 
introduce the "information technology industry, high-tech manufacturing industry and new 
energy industry". 

Scenic towns - urban areas are scenic spots. The core of the strategy of scenic town is 
the integration of urban landscape and urban area is the scenic area. Landscape, as a 
carrier of a new way of life, will be integrated with the town to form the strategic content of 
scenic town: new ecological value, new utilization of landscape, new urban space. From 
"static protection" to "dynamic utilization", ecological elements should be landscaped, and 
"ecology", as a static resource, should be utilized as an important landscape in the city. At 
the same time, landscape should reflect new utilization methods, from "seeing the 
scenery" to "using the scenery", to reflect the unique "education, sightseeing, experience 
and production" function of landscape. The landscape and urban space will be integrated 
to create an ecological space layout of "landscape four flowers with five leaves and seven 
veins and multiple gardens". The estate cultural activities held in the world, will be the 
implementation of the strategy of effective drive Wu Xuan scenery town, can create a 
manor culture characteristics of scenic town, the world garden city itself can become a 
town and the integration of landscape space carrier, and unique scenery will provide 
manor world cultural activities "education, sightseeing, experience, production". 

Iconic activity - world manor habitat experience. By learning from the development 
experience of many special towns in the world, the popularity of small towns can be 
effectively enhanced through the detonation of iconic activities, so as to Wu Xuan has its 
own characteristics. However, the existing activities such as "March 3rd folk festival, 
Confucius ceremony" have yet to be improved in terms of popularity, influence and 
connotation, etc. It is hard to become a symbolic activity to explode the Wu Xuan market 
at present. Based on the unique manor culture and the rural scenery of Wu Xuan, the 
cultural activities of manor around the world are built. The cultural activities of the manor 
can enhance the influence of Wu Xuan, promote the emerging tourism, cultural creativity 
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and information technology market of Wu Xuan, and promote the characteristic scenery of 
Wu Xuan. Manor world cultural activities mainly includes rural living experience, world 
estate culture expo, world estate, estate foreign affairs activities, through "BBS" manor 
world cultural exchanges to promote to the world of Wu Xuan cultural features, landscape 
features, through the "world estate living experience on" Wu Xuan landscape rural 
characteristics. Expand the event platform and display the grand event through online and 
offline channels. The participants include not only local governments, tourists and people, 
but also various associations and groups, investment and financing institutions, 
universities and research institutions, national organizations and countries. 

 
3.6 Plan construction of urban spatial layout 
(1) the spatial development strategy pattern of "advancing east, expanding north, 

crossing south, controlling west and upgrading China". 
Adhering to the concept of co-existence between city and nature and building a 

landscape city, this paper puts forward the overall image of urban development integrating 
landscape with city, rural surrounding city, blue and green weaving city and production 
and tourism city.Create multiple ecological corridors. In the multi-center banded spatial 
structure, in order to maintain the urban ecological pattern, we should make good use of 
and protect the original landform and traffic corridor. Each group should be separated by 
mountains, rivers and ecological green Spaces, and ecological corridors should be 
constructed with mountains as the background, and serve as the basis for group spacing, 
so as to prevent the group from blindly expanding and eroding the ecological green space, 
and limit the size of each group.Waterfront space is the core area of urban landscape. 
With the advance of the old city reconstruction and the new district construction, the 
waterfront space is gradually filled. Efforts should be made to protect the waterfront 
ecological space.The spatial development strategy of "advancing east, expanding north, 
crossing south, controlling west and upgrading China" was proposed. 

Eastward advance strategy: cross the Qi Xing river to the east and develop the land 
along the Qi Xing river to the expressway. 

North expansion strategy: north along the main road north expansion, development of 
urban north area. 

South crossing strategy: to the south, Wu Xuan county is adjacent to Qian Jiang river 
and Wu Ma Lan river scenic area, which needs to be protected and controlled in a key way. 
However, to cross this area, a large area of available space along the Qian jiang river can 
be grasped. 

Western control strategy: control urban expansion in the west, optimize the ecological 
environment and urban functions, relocate or renovate Hexi industrial area, sugar factory, 
high-voltage corridor and so on, and form a high-quality development zone. 

China's promotion strategy: optimize the spatial pattern of central cities in Wu Xuan 
district and inherit the historical and cultural space. Protect the historical and cultural 
blocks with the ancient city as the main place to highlight the historical characteristics of 
the city. For the old urban areas, we should adopt the strategy of remediation and renewal, 
improve the living environment and facilities, and create a charming old urban area. 

(2) overall layout structure of "four mountains and waters, three cities, seven districts, 
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four veins and 19 gardens" 
Landscape ecological structure: four mountains and waters landscape. 
Painting mountains and waters landscape: as the opposite view of the city, the Wu 

Malan river, Bu Yu peninsula and Qian Jiang river echo the landscape of the waterfront 
city to form a picturesque landscape. 

Urban mountains and waters landscape: with Xian hu lake, Gao Li Shan and ma 'an 
Shan as the landscape nodes, urban green belt and water network are connected to 
create exquisite urban green space landscape. 

Lake island mountains and waters landscape: with Qi Xing lake and lake island as the 
core of landscape features, create a clear waterfront lake landscape; Urban and farm 
mountains and waters landscape: the ecological green belt along the river, the low-density 
urban functional group, the dock village and other rural complex are integrated to create a 
landscape with urban rural characteristics. 

 
Urban layout structure: three cities and seven pieces 
The three cities, which have different leading functions, are the three major urban areas 

of the central construction area of the city, namely, the main city of Wu Xuan, the tourist 
city and the industrial city. 

Seven pieces are urban function and construction agglomeration, which can be divided 
into seven urban areas based on the three urban areas: 

Area south of the city: the original old city, north to the south of An shan road, Chao 
Yang road on the east, south to the Qian Jiang, contains the ancient city of ma on Shan, 
Wu Xuan, Bin Jiang dock, etc., is a major city Wu Xuan existing activity area, planning for 
residential activities as the main function, to take advantage of regulation style, Bin Jiang 
development, history and culture, as the main content of life. 

Eastern zone: the main area of the former east new area of the city, from Chao Yang 
road to Chao Yang road to Chao long road to Cheng Bei road, from Xing Hu west road to 
Xing hu road in the east and Anning road in the north, is the new city area under 
large-scale construction by Wu Xuan. The planning is based on the development of 
modern new city, with human settlement service and landscape environment construction 
as the main Content. This round of planning should take into account the influence of 
substations and high-voltage corridors in the region on the construction of world lakeside 
city, and suggest the land replacement of substations. 

The west part of the city: the former sugar factory area, from the north of the city road to 
the north of the city road ± Chao long road ± Chao yang road, Qian-jiang road to the west, 
Anning road to the north, Anshan road to the south, combined with the relocation of sugar 
factory and the relocation of high voltage substation, planning to take the old industrial 
base transformation and the construction of new ecological living environment as the main 
content. 

Northern urban area: a new development area extending along the west bank of Qi 
Xing hu lake to the north, from Anning road to the south, to the man-made river to the 
north, with good land conditions, the new urban area of Wu Xuan will be formed with the 
theme of information and electricity industry facing the future and e-commerce industry 
serving the rural areas, supplemented by high-quality waterfront human Settlements. This 
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round of planning should take into account the influence of the substation and the 
high-voltage corridor in the east of the city on the construction of the world lakeside city, 
and suggest the land replacement of the substation, so as to avoid the influence of the 
high-voltage corridor of the substation on the region. 

He Dong district: Qi Xing He area, south of east, seven Xing hu existing farm, Taiwan 
industrial park regulation reform, combined with the construction of seven Xing Hu, using 
both close to seven Xing Hu and near the highway portal advantage, at the same time in 
the future information industry and the rural service oriented electric information industry 
and the world estate culture as the theme, to build international tourist town, and in Qi 
Xing He, fairy lake park, the confluence of seven Xing hu, Qian Jiang, brigade CBD 
planning of modernization. 

Hexi district: planned to relocate the former Hexi industrial zone, transformed the 
original industrial building and mine environment, combined with the winding 
characteristic landscape environment of the nearby Wu Malan river and Qian jiang river, to 
create an outdoor sports town. 

Industrial city area: depending on the original planned industrial areas of east Gui Zhou 
and Qian Xi, combined with port construction, the industrial construction of Wu Xuan 
county and city will be centrally arranged to form the core industrial area of Wu Xuan. 

 
(3) urban landscape structure: four veins 19 gardens 
Four veins of lake and river: Qian Ding jiang river and Qi Xing hu lake are the main 

bodies, and Qi Xing He river is connected with artificial harmony. Four major water veins 
in the urban area are infiltrated to form a rich and diversified regional water environment 
System. The water environment system is also a green environment System. Among 
them, the urban "green corridor" formed by the protection and greening of the city such as 
the green corridor in Xian hu park forms the open space of the city, with emphasis on 
greening ecological construction. The width of the green belt is controlled at 50-100 
Meters. The "water ring", with the Qian jiang river, Qi Xing lake and the man-made river in 
the north of the city as the framework, plans to control the open space of about 20-225 
meters on each side of the river, and forms the main outer open space ring. 

Park 19: urban park green space is divided into urban park, district park and group park, 
with a total of 23 planned. It plans 3 city-level parks, 7 district-level parks and 13 group 
parks. At least 19 of the parks should have the reproduction of cultural elements of a 
certain manor in Wu Xuan county, which can be represented by landscape sketches, 
architectural imitation, cultural souvenirs, etc., so that the manor culture scattered 
throughout the county can gather in the urban areas. 

 
4, endnotes 
There are relatively superior institutional conditions for promoting local development 

with major projects in China. Centralized leadership is convenient for the implementation 
of major projects. Due to the great difference in ability between major projects and 
relatively underdeveloped areas in talent reserve, resource utilization and other aspects, it 
is necessary to take a dialectical view and prudent use of local development resources 
and space in the process of major projects. 
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 Wu Xuan local governments actively operating, combining with big cane gorge project 
of water lake, put forward the vision of "lakeside city of the world", the local unique scenery, 
human landscape and cultural tourism development, the industrial transformation and 
upgrading of economic linkage to build four characteristic development strategy, seek to 
characteristic value of integration into the global market development path, is a classic 
case of grasp the big project opportunities actively operating, driving the development of 
local offers for similar large projects can draw lessons from the experience. 
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Railway hub area development in Arth-Goldau (Switzerland)  

Wirz, Nicole; Schneider, Andreas, BASEL, RAPPERSWIL, Switzerland 

 

ABSTRACT: 

Part 1 Stakeholder Process: Prof. Andreas Schneider  

Part 2 Urban Design: Nicole Wirz, owner raumplan wirz  

Switzerland will finalize its new trans-alpine railway lines in 2020, allowing super-fast 
passenger traffic and heavier freight trains on the European Corridor 21. Arth-Goldau is the 
place, where the Rhine-Genova corridor and the Munich-Zurich-Milano corridor merge to one. 
Therefore, even more than already now, this will become the main public transport hub for the 
inner part of Switzerland. The municipality of Arth and the canton of Schwyz have the ambition, 
to make the best out of this, and to reorganize this entrance point for commuters and tourists, 
to recycle the brownfields south of the station and to redevelop the neighbouring housing areas 
(total approx. 70 ha).  

Since planning in Switzerland is a highly democratic process, information and participation 
plays an important role in such developments. Therefore there is a long tradition of involving 
population in planning processes with more or less success. In Arth-Goldau for one of the first 
times in such developments in Switzerland, a technique that was developed in commercial 
business during the last decade was applied: The stakeholder process. Compared to 
ZLGHVSUHDG� ³HYHU\� RQH� LQWHUHVWHG´� SDUWLFLSDWRU\� DSSURDFKHV�� LW� VKRZV� D� PXFK� GHHSHU�
involvement of the stakeholder groups into problem analysis, solutions evaluation and 
masterplanning. It needed more time in getting the masterplan finished compared to more 
conventional approaches. But in implementation it now shows that it makes political consensus 
EXLOGLQJ�DQG�SODQQHU¶V�OLIH�PXFK�HDVLHU�� 

The Masterplan and urban design has been developed in a stakeholder process. Property 
owners, neighbours and different public groups of interest had been involved in developing the 
urban design, public spaces, uses and density of the area. One of the most important topics, 
which was discussed, was the development of high-rise buildings as landmark for the new 
urban development. Finally the project aims to provide spaces for housing, offices and industry 
4.0. A relevant high density and a mix of uses ± ���¶����P2 ground floor area are arranged in 
different plots aligned along a new main street axes and fixed in the masterplan. For designing 
the urban development, smart city technologies had been used.  
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Planning and Construction Practice for Sponge City in Shanghai: 

Experience and Reference 
�

'DQ�<H�� 6KDQJKDL� %OXH�7RZQ�8UEDQ� 3ODQQLQJ� &R��/WG� �6KDQJKDL�
<LGRQJ� <X�� 6KDQJKDL� 7RQJML� 8UEDQ� 3ODQQLQJ� DQG�'HVLJQ� ,QVWLWXWH�� 6KDQJKDL�

;LML� -LDQJ�&RUUHVSRQGLQJ� $XWKRU��� 6KDQJKDL� 7RQJML� 8UEDQ� 3ODQQLQJ� DQG�'HVLJQ� ,QVWLWXWH��
6KDQJKDL�

�
�
1. Introduction 
 

:LWK� WKH� IUHTXHQW� RFFXUUHQFH� RI� H[WUHPH� ZHDWKHU�� YDULRXV� FLWLHV� LQ� &KLQD� DUH� IDFLQJ�
VHYHUH� UDLQVWRUPV� DQG� ZDWHUORJJLQJ� WKUHDWV�� ZKLFK� EULQJ� VWULFW� WHVWV� WR� XUEDQ� VHFXULW\��
$FFRUGLQJ� WR� WKH� VXUYH\� FDUULHG� RXW� E\� WKH� PLQLVWU\� LQ� ����� DERXW� ���� FLWLHV ¶� XUEDQ�
ZDWHUORJJLQJ�VLWXDWLRQ�LQ����SURYLQFHV��WKHUH�KDV�EHHQ�PRUH�WKDQ�����RI�XUEDQ�ZDWHUORJJLQJ�
VLQFH�������DQG�HYHQ�WKH�QRUWKHUQ�FLWLHV��VXFK�DV�;L�
DQ��6KHQ\DQJ�漓ZKHUH�WKHUH�LV�D�ODFN�RI�
UDLQ��KDYH�D�VLPLODU�VLWXDWLRQ��WKH�PD[LPXP�WLPH�RI�ZDWHU�DFFXPXODWLRQ�LQ����FLWLHV�H[FHHGHG�
���KRXUV>�@�7KH�UDLQVWRUP�ZDWHU�KDV�KDG�D�VLJQLILFDQW�LPSDFW�RQ�WKH�RSHUDWLRQ�RI�XUEDQ�SXEOLF�
WUDQVSRUWDWLRQ��WKH�VDIHW\�RI�UHVLGHQWV
�WUDYHO�DQG�SXEOLF�KHDOWK��+HDY\�UDLQ�LQ�6KHQ]KHQ�DQG�
RWKHU�FLWLHV�KDV�RIWHQ�SDUDO\]HG�VXEZD\�RSHUDWLRQV��KDPSHULQJ�XUEDQ� WUDIILF��2Q�-XO\���VW��
������VHYHUH�UDLQVWRUPV�LQ�%HLMLQJ�HYHQ�NLOOHG����SHRSOH�DQG�PDGH�D�GLUHFW�HFRQRPLF�ORVV�RI�
QHDUO\� ��� ELOOLRQ� \XDQ� >�@�� ,Q� WKH� ��VW� FHQWXU\�� 6KDQJKDL� XUEDQ� ZDWHUORJJLQJ� RFFXUV� DOPRVW�
RQFH�D�\HDU� �HYHQ�PRUH� WKDQ�RQFH� LQ�VRPH�\HDUV���DQG�FDXVHV�VHULRXV�GDPDJH� WR�XUEDQ�
HFRORJLFDO�V\VWHP��KDYLQJ�DQ�DGYHUVH�LPSDFW�RQ�XUEDQ�RSHUDWLRQ�DQG�UHVLGHQWV��

,Q�WKLV�EDFNJURXQG��7KH�&KLQHVH�JRYHUQPHQW�ODXQFKHG�SLORW�SURMHFWV�RI�GRPHVWLF�VSRQJH�
FLW\� FRQVWUXFWLRQ� LQ� ������ DLPLQJ� WR� FRPSUHKHQVLYHO\� LPSURYH� WKH� UHVLOLHQFH� RI� FLWLHV� LQ�
GHDOLQJ�ZLWK� UDLQVWRUPV��6KDQJKDL��DV�RQH� RI�SLORW�FLWLHV� LQ� WKH�VHFRQG�EDWFK��KDV� WDNHQ�D�
VHULHV�RI�PHDVXUHV�UHODWHG�WR�SODQQLQJ�DQG�FRQVWUXFWLRQ��LQFOXGLQJ�WKH�VSHFLDOL]HG�SODQQLQJ�DW�
WKH�RYHUDOO�XUEDQ�OHYHO��WKH�FRPSLODWLRQ�RI�WHFKQLFDO�JXLGDQFH��WKH�VSHFLDOL]HG�SODQQLQJ�RI�SLORW�
DUHDV��DQG�WKH�SURMHFW�LPSOHPHQWDWLRQ�RI�WKH�VSRQJH�FLW\�FRQFHSW�DQG�WHFKQRORJ\�LQ�VSHFLILF�
FLWLHV��HWF��7DNLQJ�6KDQJKDL�DV�DQ�H[DPSOH��WKLV�SDSHU�V\VWHPDWLFDOO\�LQWURGXFHV�WKH�SUDFWLFH�
DQG�EHQHILFLDO�H[SHULHQFH�RI�6KDQJKDL�XQGHU�WKH�EDFNJURXQG�RI�VSRQJH�FLW\�FRQVWUXFWLRQ�LQ�
&KLQD��
�
�
2.� Urban water environment and sponge city 
 

8UEDQ�GHYHORSPHQW�DQG�FRQVWUXFWLRQ�VKRXOG�EH�EDVHG�RQ� WKH�QDWXUDO�ORJLF�RI�WKH�ZDWHU�
F\FOH�� IURP� WKH� PDFURVFRSLF� K\GURORJ\� ZDWHU� DUHD� WR� WKH� ZKROH� FLW\� V\VWHP� DQG� WR� WKH�
VSHFLILF�EORFN��SODFHV��DV�ZHOO�DV�WKH�FRQVWUXFWLRQ�RI�ZDWHU�SODQQLQJ�DQG�GHVLJQ��7KLV�LV�WKH�
FRUH� LGHD�RI�VSRQJH�FLW\�FRQVWUXFWLRQ�� LQYROYLQJ�D�VHULHV�RI�FRQFHSWV��ZRUNLQJ� IUDPHZRUNV�
DQG�WHFKQLFDO�PHWKRGV�WR�LPSURYH�WKH�ZDWHU�V\VWHP�LQ�VHTXHQWLDO�PDQQHUV��ILJ�����
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Figure 1: Multi-Scale Sponge City system 

Source: Drawn by the author 
 

 
2.1  Urban water environment system 

7KH� FRQVWUXFWLRQ� RI� XUEDQ� ZDWHU� HQYLURQPHQW� V\VWHP� QHHGV� WR� FRQVLGHU� WKH�
FRPSUHKHQVLYH�LQIOXHQFH�RI�PXOWLSOH�VFDOH�DQG�UHJLRQDO�ZDWHU�HOHPHQWV��

$W� WKH�PDFUR� OHYHO��ZH�VKRXOG�FRQVLGHU� WKH� ODUJH� ULYHUV��ZHWODQGV�� WKH� UHVHUYRLU�DUHDV�
DQG� HFRORJLFDO� IRUHVWV� ZKLFK� KDYH� DQ� LQIOXHQFH� RQ� WKH� XUEDQ� K\GURORJLFDO� HQYLURQPHQW��
LQFOXGLQJ� ZDWHU� VXSSO\�� UDLQ� IORRG� HFRORJLFDO� FRQWURO�� IORRG� FRQWURO� DQG� VWRUDJH�� HWF�� 7KH�
FRQVWUXFWLRQ�RI�WKH�JRRG�UHJLRQDO�K\GURORJLFDO�HQYLURQPHQW�LV�DQ�LPSRUWDQW�EDVLV�IRU�HQVXULQJ�
XUEDQ�ZDWHU�VHFXULW\��

)RU� WKH� ZKROH� FLW\� ZDWHU� HQYLURQPHQW�� VXUIDFH� ODQGVFDSH� HOHPHQWV�� VXFK� DV� ULYHU�
FRXUVHV�� ODNHV�� ZHWODQGV�� � SDUNV�� DQG� SURWHFWLYH� JUHHQ� ODQG�� DORQJ� ZLWK� WKH� UDLQ� VHZDJH�
GUDLQDJH� SLSH� QHWZRUN� V\VWHP� MRLQWO\� SURPRWH� XUEDQ� GHYHORSPHQW� WR� EHFRPH� HFRORJLFDO�
�VSRQJH��� $PRQJ� WKHP�� WKH� SDWWHUQ� DQG� LQWHUUHODWLRQ� RI� VXUIDFH� ODQGVFDSH� HOHPHQWV�
FRQVWLWXWH� WKH�ZDWHU�HFRORJLFDO� IRXQGDWLRQ� IUDPHZRUN�RI�XUEDQ� �VSRQJH�ERG\���ZKLFK� LV� WKH�
LQIUDVWUXFWXUH�RI�HFRORJLFDO�UDLQ�DQG�IORRG�PDQDJHPHQW��$V�D�WUDGLWLRQDO�GUDLQDJH�HQJLQHHULQJ�
IDFLOLW\�� WKH� UDLQ� VHZDJH� SLSH� QHWZRUN� SOD\V� D� SRVLWLYH� DQG� LPSRUWDQW� UROH� LQ� HQVXULQJ� WKH�
VRXQG�RSHUDWLRQ�RI�HFRORJLFDO�ZDWHU�LQIUDVWUXFWXUH�ILJ�����

�
Figure 2: Constituent Elements of Urban Sponges 

Source: Drawn by the author 

�
7KH�LQQHU�FLW\�EORFNV�DUH� MXVW�OLNH�WKH�FHOOV�RI�WKH�FLW\
V��VSRQJH�ERG\���ZKLFK�KROGV�WKH�

NH\� WR� WKH� PDQDJHPHQW� RI� XUEDQ� UDLQ� DQG� IORRG�� 8UEDQ� JUHHQ� ODQG� SODFHV� ZKLFK� DUH�
UHSUHVHQWHG�E\�SDUNV�DQG�ZHWODQGV�KDYH�D�VLJQLILFDQW�LQIOXHQFH�RQ�ZDWHU�VWRUDJH�DQG�ZDWHU�
SXULILFDWLRQ��ZKLOH�ULYHU�FKDQQHOV�PDLQO\�SOD\�WKH�UROH�RI�ZDWHU�FDWFKPHQW�DQG�GUDLQDJH�LQ�WKH�
FRQVWUXFWLRQ� RI� XUEDQ� ZDWHU� HQYLURQPHQW�� 8UEDQ� FRQVWUXFWLRQ� ODQG� �VXFK� DV� ODQG� IRU�
UHVLGHQWLDO�DUHDV��HGXFDWLRQ�DQG� LQGXVWU\��DQG�VWUHHWV�KDYH�EHFRPH�WKH�UDLQZDWHU�LQILOWUDWLRQ�
ZLWK�ORZ�OHYHOV�RI�VRLO�VXFWLRQ�DUHDV��GXH�WR�WKH�FRQVWUXFWLRQ�UHTXLUHPHQWV�DQG�VWUHHW�DFWLYLWLHV�
IHDWXUHV�� WKH� ZDWHU� HQYLURQPHQW� RI� WKHVH� EORFNV� QHHGV� WR� EH� UHILQHG� DQG� FRQVWUXFWHG��
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LPSURYLQJ�WKH�FDSDFLW\�RI�WKHVH�SODFHV¶�UDLQ�IORRG�PDQDJHPHQW�E\�PHDQV�RI�PD[LPL]LQJ�WKH�
LQILOWUDWLRQ�DUHD�DQG�GHVLJQLQJ�LQWHJUDWHG�UDLQZDWHU�FROOHFWLRQ�DQG�GUDLQDJH� IDFLOLWLHV��

7KH�FROOHFWLRQ�DQG� UHXVH�RI� UDLQZDWHU� IURP� URRI�DQG�ZLQGRZ�HDYHV�RI�XUEDQ�EXLOGLQJV�
FDQ�SURPRWH�WKH�GUDLQDJH�DQG�VWRUDJH�RI�UDLQZDWHU�DQG�HIIHFWLYHO\�UHGXFH�WKH�RFFXUUHQFH�RI�
ZDWHUORJJLQJ�LQ�XUEDQ�EORFNV��7KH�FRQVWUXFWLRQ�RI�ZDWHU�HQYLURQPHQW�DW�WKH�PLFUR�OHYHO�KDV�D�
IXQGDPHQWDO�DQG�HODVWLF�LQIOXHQFH�RQ�WKH�FRQVWUXFWLRQ�RI�XUEDQ�ZDWHU�HQYLURQPHQW�V\VWHP��
�
2.2  "Sponge city" concept and technology 
2.2.1 Concept and connotation of "sponge city 

³6SRQJH�FLW\´�LV�WR�VWUHQJWKHQ�WKH�FRQVWUXFWLRQ�RI�XUEDQ�SODQQLQJ�PDQDJHPHQW��WR�PDNH�
WKH�PRVW�XVH�RI�HFRORJLFDO�V\VWHPV�VXFK�DV�EXLOGLQJV��URDGV��JUHHQ�DUHDV�DQG�ZDWHU�V\VWHPV�
LQ�DEVRUELQJ��VWRULQJ�DQG�UHOHDVLQJ�UDLQZDWHU��WR�HIIHFWLYHO\�FRQWURO�WKH�VWRUPZDWHU�UXQRII��DQG�
DV� IDU� DV� SRVVLEOH� WR� DFKLHYH� QDWXUDO� DFFXPXODWLRQ�� QDWXUDO� SHQHWUDWLRQ� DQG� WKH� QDWXUDO�
SXULILFDWLRQ� RI� VSRQJH� FLW\� >�@�� 2Q� WKH� RWKHU� KDQG�� LW� LV� DOVR� HPSKDVL]HG� WR� VWUHQJWKHQ� WKH�
FDSDFLW\� RI� UDLQZDWHU� UHPRYDO� GXULQJ� UDLQVWRUPV� E\� VWUHQJWKHQLQJ� WKH� FRQVWUXFWLRQ� RI�
WUDGLWLRQDO�LQIUDVWUXFWXUH�GUDLQDJH�IDFLOLWLHV��7KH�VDIH�PDQDJHPHQW�RI�XUEDQ�UDLQ�DQG�IORRG� LV�
RQH�RI�WKH�LPSRUWDQW�IDFWRUV�IRU�FRPSUHKHQVLYH�XUEDQ�VHFXULW\��

7KH� LGHD�RI� �VSRQJH�FLW\�� LV�HVVHQWLDOO\�VLPLODU� WR� WKH� LGHD�RI� ORZ�LPSDFW�GHYHORSPHQW�
�/,'�� LQ� WKH�8QLWHG�6WDWHV��$XVWUDOLD
V�ZDWHU�VHQVLWLYH�FLW\��8.�VXVWDLQDEOH�XUEDQ�GUDLQDJH�
V\VWHP�DQG�*HUPDQ\
V�GHFHQWUDOL]HG� UDLQZDWHU�PDQDJHPHQW�V\VWHP��ZKLFK�HPSKDVL]H� WKH�
UHDOL]DWLRQ� RI� �VPDUW�� PDQDJHPHQW� RI� UDLQ� DQG� IORRG� WKURXJK� FRPSUHKHQVLYH� XUEDQ� JUHHQ�
LQIUDVWUXFWXUH�FRQVWUXFWLRQ�DQG�UHGXFH�WKH�ULVN�DQG�KDUP�WLPH�RI�XUEDQ�ZDWHUORJJLQJ�GLVDVWHU��
6SRQJH�FLWLHV�VKRXOG�SD\�DWWHQWLRQ�WR�QRW�RQO\�WKH�LQIOXHQFH�RI�PDFUR�ZDWHU�HQYLURQPHQW�DQG�
FRQIRUP� WR�QDWXUH��EXW�DOVR� WKH�FRQVWUXFWLRQ�RI� UDLQZDWHU�VWRUDJH�DQG�GUDLQDJH�V\VWHP�DQG�
HFRORJLFDO�SXULILFDWLRQ�V\VWHP�DW�GLIIHUHQW�VSDWLDO� VFDOHV� WR�DFKLHYH�XUEDQ� UDLQZDWHU�QDWXUDO�
DFFXPXODWLRQ��LQILOWUDWLRQ�DQG�SXULILFDWLRQ��
�
2.2.2 CRUH�WHFKQRORJLHV�RI�³VSRQJH�FLW\ �́FRQVWUXFWLRQ 

7KH�FRUH�WHFKQRORJLHV�RI��VSRQJH�FLW\��FRQVWUXFWLRQ�LQYROYH�PXOWLSOH�VSDWLDO�VFDOHV��VXFK�
DV�PDFURVFRSLF�K\GURORJLFDO�UHJLRQ��RYHUDOO�FLW\�OHYHO��EORFN�OHYHO��DQG�VLQJOH�EXLOGLQJ��%DVHG�
RQ� WKH� EDFNJURXQG� DQG� NH\� SRLQWV� RI� PXOWL�VFDOH� VSRQJH� FLW\� FRQVWUXFWLRQ�� WKH� FRUH�
WHFKQRORJLHV�DGRSWHG� LQ�SUDFWLFH�DUH�GLIIHUHQW>���@��

��� Macroscopic hydrological level.� &RQVWUXFWLRQ� RI� �VSRQJH� FLW\�� UHTXLUHV� GHWDLOHG�
ZDWHU� VHFXULW\� SDWWHUQ� DQDO\VLV� DQG� IUDJPHQWDWLRQ� GHJUHH� RI� FRQVHUYLQJ� IRUHVW� ODQG� DQG�
ZHWODQG�DQDO\VLV��ZKLFK�ZLOO�OD\�WKH�UHJLRQDO�VSDFH�IRXQGDWLRQ�RI�WKH�FLW\��VSRQJH�ERG\���7KH�
PDLQ�FRUH�WHFKQRORJLHV� LQFOXGH�ZDWHU�UHVRXUFHV�HFRORJLFDO�SODTXH�DQDO\VLV��FRPSUHKHQVLYH�
LGHQWLILFDWLRQ� RI� ZDWHU� UHVRXUFHV� SURWHFWHG� DUHDV�� VSDFH� FRQWURO� EDVHG� RQ� HFRORJLFDO�
HOHPHQWV��DQG�ZDWHU�QHWZRUN�V\VWHP�FRPELQJ�DQG�K\GURORJLFDO�ZDWHU�TXDOLW\�DQDO\VLV��

���The overall level of the city��&RQVWUXFWLQJ�FLW\��VSRQJH��QHHGV�WR�V\VWHPDWLFDOO\�SODQ�
HFRORJLFDO� ODQGVFDSH� DQG� SURPRWH� WUDGLWLRQDO� GUDLQDJH� LQIUDVWUXFWXUH� FRQILJXUDWLRQ� RQ� WKH�
EDVLV�RI� WKH�FRPSUHKHQVLYH�DQDO\VLV�RI�SUHFLSLWDWLRQ��FDWFKPHQW��FROOHFWLRQ�RI�ZDWHU��ZDWHU�
VWRUDJH��GLVWULEXWLRQ�RU�FRQWURO��DQG�FRPSUHKHQVLYHO\�VROYHV� WKH�SUREOHPV� LQ� WKH�XUEDQ� UDLQ�
IORRG� FRQWURO�� ,WV� PDLQ� WHFKQRORJLHV� DQG� DQDO\WLFDO� PHWKRGV� LQFOXGH� WKH� DQDO\VLV� RI� ZDWHU�
MXQFWLRQ��ZDWHU�QHWZRUN�V\VWHP�SODQQLQJ�DQG�DQDO\VLV��JUHHQ�QHWZRUN�V\VWHP�SODQQLQJ�DQG�
DQDO\VLV��DQG�RYHUDOO�FRQWURO�RI�JURXQG�KDUGLQHVV�UDWH��

���The block level.�7KH�WHFKQRORJ\�DW�WKLV�OHYHO�LV�PDLQO\�DFKLHYHG�WKURXJK�WKH�GHVLJQ�RI�
ZDWHU� HFRORJLFDO� LQIUDVWUXFWXUH� �LQFOXGLQJ� XUEDQ� GHVLJQ� DQG� ODQGVFDSH� GHVLJQ��� LQFOXGLQJ�
LQWHUFHSWLRQ�RI�UDLQ�ZDWHU��UDLQZDWHU�LQILOWUDWLRQ�DQG�UDLQZDWHU�VWRUDJH��5DLQZDWHU�LQWHUFHSWLRQ�
LV�PDLQO\� WR� UHGXFH� WKH� UDLQZDWHU� UXQRII� UDWH� WKURXJK� WKH�VORSH�RI� WKH�VLWH�DQG� WKH�XVH�RI�
PDWHULDOV��5DLQZDWHU� LQILOWUDWLRQ�SURPRWLRQ� WHFKQRORJ\�PDLQO\� UHIHUV� WR� WKH�HQKDQFHPHQW�RI�
ZDWHU� LQILOWUDWLRQ� FDSDFLW\� WKURXJK� WKH� HVWDEOLVKPHQW� RI� VLWH� LQILOWUDWLRQ� IDFLOLWLHV� RU� WKH� QRQ�
KDUGHQHG� ODQG� DUHD�� 5DLQZDWHU� VWRUDJH� LV� PDLQO\� WKURXJK� VRPH�PDVVLYH� ZDWHU� ERGLHV�� LQ�
FRRSHUDWLRQ� ZLWK� XUEDQ� UDLQZDWHU� SLSH� QHWZRUN� WR� FRQWURO� WKH� XVH� RI� UDLQZDWHU� GXULQJ�
UDLQVWRUPV�DQG�GURXJKW��
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���The architectural level��5DLQZDWHU�FRQWURO�LV�SULPDULO\�DFKLHYHG�E\�JUHHQ�URRIV�ZKLFK�
EXLOG�VSRQJH�� LQFOXGLQJ�JUHHQ�YHJHWDWLRQ��ZDWHU�SXULILFDWLRQ�DQG� DEVRUSWLRQ��JHQWOHO\�VORSH�
URRIV�ZKLFK�FDQ�DFFHOHUDWH�WKH�UDLQZDWHU�FROOHFWLRQ��VHZHU�DQG�UDLQZDWHU�WDQN�VHWWLQJ��DQG�VR�
RQ��
�
3. Progress in China's pilot sponge cities 
3.1 Background of pilot work 

,Q�UHFHQW�\HDUV��DV�RQH�RI�WKH�LPSRUWDQW�XUEDQ�GHYHORSPHQW�SROLFLHV��WKH�FRQVWUXFWLRQ�RI�
VSRQJH�FLWLHV�KDV�EHHQ�KLJKO\�SUDLVHG�DQG�HPSKDVL]HG�E\�WKH�VWDWH�DQG�ORFDO�JRYHUQPHQWV�WR�
LPSURYH� WKH� XUEDQ� ZDWHU� HQYLURQPHQW� DQG� WR� DOOHYLDWH� XUEDQ� ZDWHUORJJLQJ�� ,Q� ������ WKH�
FHQWUDO�JRYHUQPHQW�FOHDUO\� LQGLFDWHG� WKH� LPSRUWDQFH�RI�EXLOGLQJ�VSRQJH�FLWLHV�� ,Q������� WKH�
VWDWH�LVVXHG�WKH�WHFKQLFDO�JXLGH�IRU�VSRQJH�FLW\�FRQVWUXFWLRQ�±�WKH�QRWLFH�RQ�WKH�FRQVWUXFWLRQ�
�WULDO�� RI� WKH� ORZ�LPSDFW� GHYHORSPHQW� UDLQZDWHU� V\VWHP�� ZKLFK� IXUWKHU� JXLGHG� WKH� VSRQJH�
FRQVWUXFWLRQ�LQ�FLWLHV�DW�DOO�OHYHOV��,Q�������LQ�RUGHU�WR�DVVHVV�WKH�SHUIRUPDQFH�RI�VSRQJH�FLW\�
FRQVWUXFWLRQ�� WKH� PLQLVWU\� RI� KRXVLQJ� DQG� FRQVWUXFWLRQ� LVVXHG� WKH� QRWLFH� RI� VSRQJH� FLW\�
FRQVWUXFWLRQ�SHUIRUPDQFH�HYDOXDWLRQ�DQG�DVVHVVPHQW�PHWKRGV� �WULDO���DQG� LQ������ IRUPDOO\�
VWDUWHG�WKH�FRQVWUXFWLRQ�RI�WKH�SLORW�VSRQJH�FLWLHV��%\�WKH�HQG�RI�������D�WRWDO�RI����FLWLHV�LQ�
WZR�URXQGV�KDYH�EHFRPH�SLORW�FLWLHV�IRU�VSRQJH�FLW\�FRQVWUXFWLRQ��WKH�ILUVW�EDWFK�RI����FLWLHV�
DQG�WKH�VHFRQG�EDWFK�RI������$W�SUHVHQW��WKH�WKLUG�EDWFK�RI�VSRQJH�FLW\�GHFODUDWLRQ�LV�XQGHU�
ZD\��
�
3.2 Pilot city distribution and project type and operation 

$W� SUHVHQW�� GLVWULEXWLRQ� RI� SLORW� VSRQJH� FLWLHV� LQ� &KLQD� FRYHUV� GLIIHUHQW� UHJLRQV� RI� WKH�
FRXQWU\��EXW� LW� LV�PDLQO\�FRQFHQWUDWHG� LQ� WKH�HDVW��VRXWK��QRUWKZHVW�DQG�VRXWKZHVW�RI�&KLQD�
�ILJ�� ���� $PRQJ� WKHP�� WKHUH� DUH� ��� SLORW� FLWLHV� LQ� WKH� HDVW� RI� &KLQD� �=KHQMLDQJ�� -LD[LQJ��
&KL]KRX��;LDPHQ��3LQJ[LDQJ��-LQDQ��4LQJGDR��1LQJER��)X]KRX�DQG�6KDQJKDL���WKHUH�DUH�IRXU�
SLORW�FLWLHV�LQ�WKH�VRXWK�RI�&KLQD��1DQQLQJ��6KHQ]KHQ��=KXKDL�DQG�6DQ\D���WKHUH�DUH�IRXU�SLORW�
FLWLHV� LQ� WKH� QRUWKZHVWHUQ� UHJLRQ� �;L¶DQ� QHZ� GLVWULFW�� 4LQJ\DQJ�� ;LQLQJ� DQG� *X\XDQ��� WKH�
6RXWKZHVWHUQ�DUHD�KDV�&KRQJTLQJ��6XLQLQJ��*XL]KRX�JXLDQ�QHZ�GLVWULFW�DQG�<X[L�IRXU�FLWLHV��
$�ZLGH� UDQJH�RI�VSRQJH�FLW\�SLORW�SURMHFWV�ZLOO�EH�FDUULHG�RXW� LQ�DUHDV�ZLWK�GLIIHUHQW�QDWXUDO�
FRQGLWLRQV�DQG�UDLQIDOO�FRQGLWLRQV��DQG�WKLV�ZLOO�EH�FRQGXFLYH� WR�WKH�SURPRWLRQ�RI�VSRQJH�FLW\�
SODQQLQJ�DQG�FRQVWUXFWLRQ�H[SHULHQFH�LQ�WKH�IXWXUH��

�
Figure 3: Location of Pilot Cities in China 

Source: Drawn by the author 
�

7KH�SURMHFW� W\SHV�RI�SLORW�FLWLHV�QRW�RQO\� LQYROYH� WKH�PDFUR�SDWWHUQ�RI�ZDWHU� HFRORJLFDO�
OHYHOV�DQG�WKH�PLFUR�VLWHV�DQG�EXLOGLQJV��EXW�DOVR�SD\�DWWHQWLRQ�WR�WKH�SODWIRUP�RI�VSRQJH�FLW\�
LQIRUPDWL]DWLRQ�FRQVWUXFWLRQ��'LIIHUHQW�SLORW�FLWLHV�FKRRVH�LPSRUWDQW�SLORW�SURMHFWV�DFFRUGLQJ�WR�
WKHLU�RZQ�FRQGLWLRQV��,Q�VXPPDU\��WKHUH�DUH���PDMRU�W\SHV�DQG����VSHFLILF�W\SHV�WDE�����
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Tab.1 Pilot Project Category and Types 

!
Source㸸Pilot City Documents 

)URP� WKH� SRLQW� RI� SURMHFW� RSHUDWLRQ�� WKH� SLORW� SURMHFW� KDV� ERWK� VSHFLDO� IXQGV� IURP� WKH�
FHQWUDO�ILQDQFH�RU�ORFDO�JRYHUQPHQW�ILQDQFLDO�VXSSRUW��DOVR�KDYH�WKURXJK�WKH�3XEOLF� ��3ULYDWH�
3DUWQHUVKLS� �333��� 5HIDFWRULQJ� 2SHUDWH� 7UDQVIHU� �527��� %XLOG� 2SHUDWH� 7UDQVIHU� �%27��
PRGHO��
�
3.3 Results of the promotion of pilot work 

%\�PDNLQJ�VSRQJH�FLW\�VSHFLDOL]HG�SODQQLQJ��VWUHQJWKHQLQJ�ILQDQFLDO�DQG�SROLF\�VXSSRUW�
DQG�SURPRWLQJ�WKH�EXLOGLQJ�RI�LQIUDVWUXFWXUH�VSRQJH�DQG�WKH�UHQRYDWLRQ�RI�JUHHQ�LQIUDVWUXFWXUH�
LQ�ROG�FLWHV��WKH�SURPRWLRQ�RI�WKH�FRQVWUXFWLRQ�RI�SLORW�VSRQJH�FLWLHV�KDV�DFKLHYHG�UHPDUNDEOH�
UHVXOWV�LQ�����\HDUV��6RPH�FLWLHV�GLG�QRW�H[SHULHQFH�XUEDQ�ZDWHUORJJLQJ�DIWHU�D�VKRUW�SHULRG�
�����\HDUV��RI�VSRQJH�FLW\�FRQVWUXFWLRQ��7KH�&KLQD�HFRQRPLF�ZHHNO\� SRLQWHG�RXW�WKDW�LQ�WKH�
VXPPHU�RI������� WKHUH�ZHUH����VSRQJH�FLWLHV� �4LDQDQ��;LDPHQ��+HEL��6XLQLQJ��*XLDQ�QHZ�
GLVWULFW�� ;L[LDQ� QHZ� GLVWULFW�� 6KDQJKDL�� 4LQJGDR�� 6DQ\D�� *X\XDQ�� ZKLFK� GLG� QRW� VXIIHU�
ZDWHUORJJLQJ��DFFRXQWLQJ�IRU�RQH�WKLUG�RI�WKH�WRWDO�SLORW�FLWLHV>�@��
�
4. Shanghai sponge city planning and construction practice 

'XH� WR� WKH� XQLTXH� VLWXDWLRQ� RI� 6KDQJKDL� FLW\�� LW� LV� IDFHG� ZLWK� PRUH� FRPSOLFDWHG� DQG�
GLIILFXOW� UDLQ�IORRG�PDQDJHPHQW�FRQGLWLRQV� �ILJ���DQG� ILJ�����)LUVWO\��6KDQJKDL
V�JHRJUDSKLFDO�
ORFDWLRQ� GLFWDWHV� WKDW� WKH� FLW\�KDYH� WR� EH� VXEMHFW� WR� IUHTXHQW� W\SKRRQV�� VXGGHQ� H[WUHPH�
UDLQVWRUPV�DQG�WKH�HIIHFW�RI�WLGDO�ZDYHV�ZKLFK�SRVH�D�JUHDW�FKDOOHQJH�WR�WKH�PDQDJHPHQW�RI�
ZDWHUORJJLQJ�LQ�FLWLHV>�@��,Q�DGGLWLRQ��6KDQJKDL�LV�FKDUDFWHUL]HG�E\�WKH�KLJK�JURXQGZDWHU�OHYHO��
WKH� KLJK� GHQVLW\� RI� XUEDQ� GHYHORSPHQW�� ODUJH� LPSHUYLRXV� VXUIDFH� DUHDV� DQG� ORZ� VRLO�
SHUPHDELOLW\��ZKLFK�LQFUHDVH�WKH�GLIILFXOW\�RI�VSRQJH�FLW\�FRQVWUXFWLRQ��

� �
Figure 4: Maximum instantaneous rainfall 

intensity(mm/h) 
Source: ³7HFKQLFDO�JXLGHOLQHV� IRU�VSRQJH�FLW\�

FRQVWUXFWLRQ´�

Figure 5: Green space types in Shanghai 
Source: ³7HFKQLFDO�JXLGHOLQHV� IRU�VSRQJH�FLW\�

FRQVWUXFWLRQ´ 

�
6LQFH�������6KDQJKDL��DV�RQH�RI�WKH�LPSRUWDQW�FLWLHV�LQ�SLORW�SURMHFWV�RI�WKH�VHFRQG�EDWFK��

KDV�FDUULHG�RXW�D�VHULHV�RI�SODQQLQJ�DQG�SUDFWLFDO�ZRUN�UHODWHG�WR�WKH�FRQVWUXFWLRQ�RI�VSRQJH�
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FLWLHV��LQFOXGLQJ�WKH�VSHFLDOL]HG�SODQQLQJ�DW�WKH�RYHUDOO�OHYHO�RI�FLWLHV��FRPSLODWLRQ�RI�WHFKQLFDO�
JXLGHOLQHV��WKH�VSHFLDOL]HG�SODQQLQJ�IRU�XUEDQ�SLORW�DUHDV�DQG�LPSOHPHQWDWLRQ�RI�VSRQJH�FLW\�
FRQFHSW� DQG� WHFKQRORJ\� LQ� VSHFLILF� XUEDQ� SURMHFWV�� ZKLFK� KDYH� SOD\HG� DQ� LPSRUWDQW� DQG�
SRVLWLYH� UROH� LQ� DOOHYLDWLQJ� XUEDQ� ZDWHUORJJLQJ� SUREOHPV� DQG� LPSURYLQJ� XUEDQ� ZDWHU�
HQYLURQPHQW���

�
4.1 Sponge city specialized planning 

7KH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI�VSRQJH�FLW\�VKRXOG�QRW�RQO\�FRQVLGHU�WKH�FRQVWUXFWLRQ�
RI� JUHHQ� LQIUDVWUXFWXUH�� EXW� DOVR� VWUHQJWKHQ� WKH� RSHUDWLRQDO� IOH[LELOLW\� RI� WUDGLWLRQDO� �JUH\��
LQIUDVWUXFWXUH� LQ� WKH� FDVH� RI� DEUXSW� UDLQVWRUPV�� ,Q� UHFHQW� \HDUV�� WKH� PXQLFLSDO� ODQG� DQG�
UHVRXUFHV�GHSDUWPHQW�LQ�6KDQJKDL�KDV�FRPSLOHG�WKH�VSHFLDOL]HG�SODQQLQJ�UHODWHG� WR�VSRQJH�
FLW\� DW� WKH� RYHUDOO� OHYHO� RI� XUEDQ� FRQVWUXFWLRQ�� JXLGLQJ� WKH� FLW\� SDUWLWLRQ� RU� VSRQJH�EORFN�
VSHFLILF�SODQQLQJ�DQG�FRQVWUXFWLRQ�ZRUN��5HOHYDQW�SODQV�PDLQO\�LQFOXGH�6KDQJKDL�VSRQJH�FLW\�
VSHFLDOL]HG�SODQQLQJ��������DQG�6KDQJKDL�XUEDQ�UDLQZDWHU�GUDLQDJH�SODQ��������������

�
4.1.1 ³Shanghai sponge city specialized planning ³(2016) 

7KH� SODQ� KDV� FOHDU� RYHUDOO� JRDOV� DQG� VXE�JRDOV�� WKH� UHDVRQDEOH� FRQWURO� VWUXFWXUH��
KLJKOLJKWHG� UHFHQW�GHYHORSPHQW�DQG�VWURQJ�IHDVLELOLW\��

���)LUVW�RI�DOO�� WKH� SODQ�FOHDUO\�GHILQHV� WKH�VSHFLILF�JRDOV�RI�6KDQJKDL
V�FRQVWUXFWLRQ�RI�
VSRQJH�FLW\�� LQ� WKH� ORQJ� UXQ� �������� LW�ZLOO� EXLOG� UHVLOLHQW�FLWLHV� WKDW�FDQ�DGDSW� WR� WKH�JOREDO�
FOLPDWH�FKDQJH�WUHQG�DQG�UHVLVW�WKH�UDLQ�DQG�IORRG��LW�ZLOO�EXLG�D�ZDWHU�KDUPRQ\�FLW\�ZKHUH�WKH�
ZDWHU�HQYLURQPHQW�LV�RI�JRRG�TXDOLW\��ZDWHU�HFRORJ\�DQG�XUEDQ�ODQGVFDSH�FRRUGLQDWLRQ�� DQG�
WKH�ZDWHU�ODQGVFDSH�SURYLGHV�RSHQ�VSDFH�QHDU�ZDWHU�IRU�WKH�SXEOLF��LW�ZLOO�EXLOG�D�JUHHQ�DQG�
OLYDEOH�HFR�FLYLOL]HG�FLW\�ZLWK�VXIILFLHQW�SHULSKHUDO�HFRORJLFDO�VSDFH�DQG�FRPSOHWH�HFRORJLFDO�
FRUULGRU�LQ�WKH�PDLQ�XUEDQ�DUHD�DQG� WKH�QHZ�FLW\��WKH�PDLQ�FRQWURO� WDUJHWV�DUH�SURSRVHG�IRU�
WKH� FRPSUHKHQVLYH� HFRORJLFDO�� ZDWHU� HQYLURQPHQW�� ZDWHU� UHVRXUFHV� DQG� ZDWHU� VHFXULW\��
$PRQJ�WKHP��WKH�LPSRUWDQW�WDUJHW�DGRSWV�WKH�PHWKRG�RI�TXDQWLWDWLYH�YDOXH�FRQWURO���WDE����

Tab.2 Sub-goals of Shanghai Sponge City Construction 

�
Source㸸Pilot City Documents³6KDQJKDL� VSRQJH�FLW\�VSHFLDOL]HG�SODQQLQJ� ³ 

�
���6HFRQGO\��WKH�VSDWLDO�VWUXFWXUH�RI�6KDQJKDL
V�XUEDQ�VSRQJH�FLW\� LV�GHWHUPLQHG�E\�WKH�

SODQQLQJ��RQ� WKLV�EDVLV�� WKH�PDQDJHPHQW�DQG�FRQWURO�]RQHV�RI�6KDQJKDL
V�VSRQJH�FLW\�DUH�
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GHILQHG�� DQG� PDQGDWRU\� FRQWURO� LQGLFDWRUV� RI� VSRQJH� FRQVWUXFWLRQ� DUH� SURSRVHG� IRU� HDFK�
GLVWULFW�� ,Q� WKH� VSDWLDO� VWUXFWXUH� RI� VSRQJH� FLW\�� HFRORJLFDO� UHVWRUDWLRQ� DUHD� DQG� ORZ�LPSDFW�
GHYHORSPHQW�DUHD�RI�HFRORJLFDO�SURWHFWLRQ�DUHD�KDYH�EHHQ�GHOLPLWHG���ILJ�����ILJ���DQG�WDE����

� �
Figure 6: Shanghai Sponge City Space 

Constructure 
Source㸸Pilot City Documents³6KDQJKDL� VSRQJH�

FLW\�VSHFLDOL]HG�SODQQLQJ� ³ 

Figure 7: Shanghai Sponge City Control 
Division 

Source㸸Pilot City Documents³6KDQJKDL�
VSRQJH�FLW\�VSHFLDOL]HG�SODQQLQJ� ³ 

 
Tab.3 Shanghai Sponge City Compulsory Index 

�
Source㸸Pilot City Documents³6KDQJKDL� VSRQJH�FLW\�VSHFLDOL]HG�SODQQLQJ 

�
���$W� WKH�VDPH� WLPH�� WKH�SODQ� KDV�DOVR�VHW� WKH�JRDO�RI�EXLOGLQJ�D�VSRQJH�FLW\� RI�����

VTXDUH�NLORPHWHUV�E\�������DQG�LPSOHPHQWHG�WKH�NH\�VSRQJH�FLW\�FRQVWUXFWLRQ�DUHD��SURMHFW��
LQ�VSDFH� �ILJ������5HFHQW�FRQVWUXFWLRQ�RI�NH\�SURMHFWV� LQYROYHV�VRPH� LPSRUWDQW�FHQWUDO�FLW\�
SDUNV�� JUHHQ� VSDFH�� SURWHFWLYH� VSDFH� DQG� ZDWHUIURQW� VSDFH�� LQFOXGLQJ� LPSRUWDQW� QHZ� FLW\�
GLVWULFWV��LQGXVWULDO�SDUNV��DQFLHQW�WRZQV�DQG�YLOODJHV��

�
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�
Figure 8: Shanghai Sponge City Recent Construction 

6RXUFH㸸3LORW�&LW\�'RFXPHQWV³6KDQJKDL� VSRQJH�FLW\�VSHFLDOL]HG�SODQQLQJ�
�

4.1.2 ³Urban rainwater drainage plan of Shanghai (2017-2030)  ́
�6KDQJKDL�XUEDQ�UDLQZDWHU�GUDLQDJH�SODQ��������������ZDV�FRPSLOHG�DQG�SXEOLVKHG�E\�

6KDQJKDL�ZDWHU�DXWKRULW\� LQ������� 7KH�SODQ� UHDOL]HV� WKH�FRQVWUXFWLRQ�RI�D�FRPSOHWH�XUEDQ�
GUDLQDJH�V\VWHP�LQ�6KDQJKDL�E\�PHDQV�RI��FRQWURO�RI�VRXUFH�UXQRII��FRPELQDWLRQ�RI�SURFHVV�
VWRUDJH�DQG�GUDLQDJH��FRRUGLQDWLRQ�RI� WKH� WZR�QHWZRUNV�DW� WKH�HQG�DQG�VFLHQWLILF�FRQWURO�RI�
ULVN����ILJ���DQG�ILJ�����

7KH�SODQ�SXWV�IRUZDUG�����WKH�IORRG�FRQWURO�VWDQGDUG�RI�WKH�PDLQ�XUEDQ�DUHD�DQG�WKH�QHZ�
FLW\� LV�QRW� OHVV� WKDQ�RQFH�HYHU\���\HDUV�DQG� WKH�VWDQGDUG�RI�RQFH�HYHU\�����\HDUV� IRU� WKH�
UHFXUUHQFH�SHULRG�RI� WKH�GHVLJQ�RI�ZDWHUORJJLQJ�SUHYHQWLRQ����� WKH�FRQWURO� UDWH�RI� UDLQZDWHU�
UXQRII�LV�JUHDWHU�WKDQ�RU�HTXDO�WR������WKH�FRQWURO�UDWH�RI�UDLQZDWHU�UXQRII�SROOXWLRQ�LV�JUHDWHU�
WKDQ�RU�HTXDO�WR������DQG�WKH�XWLOL]DWLRQ�UDWH�RI�UDLQZDWHU�UHVRXUFHV�LV�JUHDWHU�WKDQ�RU�HTXDO�
WR�����7KH�SODQ�DOVR�HPSKDVL]HV�WKH�FRPELQDWLRQ�RI�WKH�FRQVWUXFWLRQ�RI�VSRQJH�FLW\�WKURXJK�
WKH�FRPSUHKHQVLYH�VWRUDJH��LQILOWUDWLRQ��VWDJQDWLRQ��SXULILFDWLRQ��XVH�DQG�GLVFKDUJH�WR�UHGXFH�
UXQRII�SROOXWLRQ�HIIHFWLYHO\��
�

� �
Figure 9: Shanghai Sponge City 
Drainage System and Patterns 

Source: Urban rainwater 
drainage plan of Shanghai 

(2017-2030)�
�

Figure 10: Shanghai Sponge City 
Drainage Standard 

Source: Urban rainwater 
drainage plan of Shanghai 

(2017-2030)�
�
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4.2 ³Technical guidelines for sponge city construction´ 
1DWLRQDO� OHYHO� SURPXOJDWHG� WKH� VSRQJH� FLW\� FRQVWUXFWLRQ� WHFKQRORJ\� JXLGH�� WKH� XUEDQ�

ZDWHUORJJLQJ�SUHYHQWLRQ�DQG�FRQWURO�WHFKQLFDO�VSHFLILFDWLRQV�DQG�WKH�XUEDQ�UDLQZDWHU�VWRUDJH�
HQJLQHHULQJ� WHFKQLFDO� VSHFLILFDWLRQ�� 6KDQJKDL� DOVR� FRPSLOHG� WKH� VSRQJH� JXLGHOLQHV� IRU� WKH�
XUEDQ�FRQVWUXFWLRQ�WHFKQRORJ\�DV�WKH�JXLGH�WKH�FRQFUHWH�SUDFWLFH�RI�6KDQJKDL�JXLGH�ILOH�

7KLV�JXLGH�SXWV�IRUZDUG�WKH�NH\�WHFKQRORJLHV�DQG�PHWKRGV�RI�VSRQJH�FLW\�FRQVWUXFWLRQ�RI�
ILYH� DVSHFWV� RI� SODQQLQJ�� WKH� GHVLJQ�� SURMHFW� FRQVWUXFWLRQ�� PDLQWHQDQFH� PDQDJHPHQW� DQG�
LPSOHPHQWDWLRQ� HIIHFWLYH� HYDOXDWLRQ�� 7KH� SODQQLQJ� OHYHO� LQFOXGHV� WKUHH� OHYHOV�� JHQHUDO�
SODQQLQJ�� GHWDLOHG� SODQQLQJ� DQG� SURMHFW� LPSOHPHQWDWLRQ� SODQ�� WKH� GHVLJQ� OHYHO� LQFOXGHV�
EXLOGLQJ� DQG� FRPPXQLW\� JUHHQ� URDGV� DQG� VTXDUH� ZDWHU� XWLOLWLHV� DQG� IDFLOLWLHV� VFDOH�� WKH�
FRQVWUXFWLRQ�SDUW�RI�WKH�SURMHFW�LV�WR�IXUWKHU�UHILQH�WKH�FRQWURO�GHWDLOV�RI�UDLQZDWHU�RQ�WKH�EDVLV�
RI�GHVLJQ��WKH�PDLQWHQDQFH�PDQDJHPHQW�VHFWLRQ�HPSKDVL]HV�WKH�VSHFLILF�RSHUDWLRQ��FRQWURO�
DQG� PDLQWHQDQFH� RI� GLIIHUHQW� W\SHV� RI� SURMHFWV�� LPSOHPHQWDWLRQ� HIIHFW� HYDOXDWLRQ� LV� D�
FRPSUHKHQVLYH� HYDOXDWLRQ� RI� WKH� SURJUDP� LPSOHPHQWDWLRQ� HIIHFW� WKURXJK� VHYHUDO� NH\�
LQGLFDWRUV� �LQFOXGLQJ� DQQXDO� WRWDO� UXQRII� FRQWURO� UDWH�� DQQXDO� UXQRII� SROOXWLRQ� FRQWURO� UDWH��
UDLQZDWHU�XWLOL]DWLRQ� UDWH���

7KLV� JXLGH� FRYHUV� PXOWLSOH� SODQQLQJ� DQG� GHVLJQ� OHYHOV�� DQG� SURYLGHV� GHWDLOHG� DQG�
SUDFWLFDO� LGHDV�DQG� WHFKQLFDO� WRROV� IRU�6KDQJKDL�VSRQJH�FLW\�FRQVWUXFWLRQ�E\� LQWHJUDWLQJ� WKH�
FRQFHSW�RI�VSRQJH� LQ�PDFUR�SODQQLQJ��JLYLQJ�VSHFLILF�JXLGDQFH� WR�GHWDLOHG�GHVLJQ� �ILJ������
FRQWUROOLQJ�DQG�HYDOXDWLQJ�TXDQWLWDWLYH� LQGLFDWRUV��

�
Figure 11: Typical structure of vegetation buffer zone 

Source:³7HFKQLFDO� JXLGHOLQHV� IRU�VSRQJH� FLW\�FRQVWUXFWLRQ´ 
�

4.3 The specialized planning of the pilot area and sponge technology application: 
Lingang New District in Shanghai 

4.3.1 Overview 
/LQJDQJ� 1HZ� 'LVWULFW� LV� ORFDWHG� LQ� WKH� FRDVWDO� DUHD� LQ� WKH� VRXWKHDVW� FRUQHU� RI�

6KDQJKDL�ILJ������ ,W� LV� WKH�KLQWHUODQG�RI�6KDQJKDL� IUHH� WUDGH�]RQH�� 7KH�QHZ�GLVWULFW� LV�PRUH�
WKDQ���NP� IURP� WKH�FHQWUDO�FLW\�DQG�DERXW���NP� IURP�3XGRQJ� ,QWHUQDWLRQDO�$LUSRUW� �ILJ������
7KH� WRWDO� DUHD� RI� /LQJDQJ� 1HZ� 'LVWULFW� LV� DERXW� ���� VTXDUH� NLORPHWHUV�� DQG� WKH� SODQQLQJ�
LQFOXGHV� WKH� KHDY\� HTXLSPHQW� DUHD�� WKH� ORJLVWLFV� SDUN�� WKH� PDLQ� LQGXVWULDO� DUHD�� WKH�
FRPSUHKHQVLYH�DUHD��WKH�)HQJ[LDQ�SDUN��1DQKXL�QHZ�GLVWULFW�DQG�RWKHU�IXQFWLRQDO��

�
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Figure 12: Location of 
Lingang New District 

Source: Drawed by author�

Figure 13: Function Plan of Lingang New 
Distric 

Source: Linggang New District Plan�
�
,Q�RUGHU�WR�FDUU\�RXW�WKH�SLORW�SURMHFW�RI�6KDQJKDL�VSRQJH�FLW\��/LQJDQJ�1HZ�'LVWULFW��DV�

DQ�LPSRUWDQW�SLORW�DUHD�� IRUPXODWHG�VSHFLDOLVHG�SODQQLQJ�RI�6KDQJKDL�VSRQJH�FLW\�LQ�/LQJDQJ�
SLORW�GLVWULFW�DQG� WKUHH�\HDU� LPSOHPHQWDWLRQ�SODQ� LQ�������7KH�SODQQLQJ� GHILQHV� WKH�VSHFLILF�
VFRSH� RI� VSRQJH� FLW\� SODQQLQJ� DQG� FRQVWUXFWLRQ�� WKH� REMHFWLYH� DQG� FRQFUHWH� VWUDWHJ\� RI�
VSRQJH�FLW\�FRQVWUXFWLRQ��RYHUDOO� VSRQJH�FLW\�FRQVWUXFWLRQ�VSDFH�VWUXFWXUH�DQG�FRQVWUXFWLRQ�
GLYLVLRQ�DQG����SLORW�SURMHFWV�IURP������WR�������

�
4.3.2 ³Shanghai Lingang pilot district sponge city specialised planning  ́ [7-8] 

7KH�SODQQLQJ�SXWV�IRUZDUG�WKDW�����WKH�FRQVWUXFWLRQ�RI�VSRQJH�FLW\�LV�PDLQO\�DFKLHYHG�E\�
HFRORJLFDO� FRQVHUYDWLRQ�� HFRORJLFDO� UHKDELOLWDWLRQ� DQG� ORZ�LPSDFW� GHYHORSPHQW�� ��� FRQVLGHU�
WKH� GLVWULEXWLRQ� RI� HFRORJLFDO� UHVRXUFHV�� WKH� HFRORJLFDO� VHQVLWLYLW\� RI� ODQG� XVH�� WKH� ULVN� RI �
ZDWHUORJJLQJ�DQG� WRSRJUDSKLF�HOHYDWLRQ� LQ� WKH�SODQQLQJ�DUHD��DQG� IRUP�VSRQJH�FLW\�QDWXUDO�
HFRORJLFDO�VSDFH�SDWWHUQ²²�RQH�FRUH��WZR�ULQJV��VL[�ZHGJHV�DQG�VHYHUDO�DUHDV���ILJ����������
DFFRUGLQJ�WR�WKH�UHVHDUFK�DQG�H[SORUDWLRQ�RI�GLIIHUHQW�FRQVWUXFWLRQ�QHHGV�DQG�FKDUDFWHULVWLFV�
RI�VSRQJH�FLWLHV��WKH�SODQ�GHOLPLWHG���GLIIHUHQW�W\SHV�RI�GHPRQVWUDWLRQ�DUHDV̾̾�WKH�HFRORJLFDO�
SURWHFWLRQ�RI� WKH� W\SLFDO� ODNH�� EXVLQHVV�GLVWULFW� VSRQJH�FRQVWUXFWLRQ�� UDLQZDWHU�VWRUDJH�DQG�
SXULILFDWLRQ� LQ� WKH� HFRORJLFDO� FRUULGRU�� VSRQJH� UHFRQVWUXFWLRQ� LQ� WKH� XUEDQ� EXLOG�XS� DUHD��
VSRQJH� FRQVWUXFWLRQ� LQ� WKH� QHZ� XUEDQ� GLVWULFW�� HFRORJLFDO� SURWHFWLRQ� DQG� XWLOL]DWLRQ� LQ�
UHFODPDWLRQ� DUHD�� UHFRQVWUXFWLRQ� RI� ZDWHU� DFFXPXODWLRQ� LQ� ROG� XUEDQ� DUHDV� DQG�
ZDWHU�FRPSUHKHQVLYH� � WUHDWPHQW㸪DQG� LW� DOVR� SXWV� IRUZDUG�FOHDU� UHTXLUHPHQWV� IRU� WKH� NH\�
FRQWHQW�DQG�GLUHFWLRQ�RI�VSRQJH�FLW\�FRQVWUXFWLRQ�LQ�GLIIHUHQW�DUHDV��LQFOXGLQJ�WKH�RSWLPL]DWLRQ�
RI� HFRORJLFDO� YHJHWDWLRQ� FRPPXQLW\� RQ� WKH� ODNH�� FROOHFWLRQ� DQG� GLVFKDUJH� RI� UDLQ� ZDWHU� LQ�
FRPPHUFLDO�DUHDV���XSJUDGH�RI�UDLQ�DQG�VHZDJH�SLSH�QHWZRUNV�LQ�ROG�UHVLGHQWLDO�DUHDV��VRLO�
LPSURYHPHQW�DQG�PRELOH�IRUHVW�FRQVWUXFWLRQ��

 
Figure 14: Overall Layout of the Pilot Area of Sponge City Construction 
Source㸸 Shanghai Lingang pilot district sponge city special plan 

�
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4.3.3 Action plan for 2016-2018 
)URP������WR�������SLORW�SURMHFWV�RI�VSRQJH�FLW\�FRQVWUXFWLRQ�LQ�OLQJDQJ�LQFOXGH���SURMHFW�

SDFNDJHV��VXFK�DV�WKH�ODNH�ZDWHU�HFRORJLFDO�SURWHFWLRQ�DQG�SXULILFDWLRQ�SURMHFWV��PDLQ�XUEDQ�
ULYHU�FRPSUHKHQVLYH� LPSURYHPHQW�SURMHFWV��ROG�FLW\�VSRQJH� UHFRQVWUXFWLRQ�SURMHFWV��VSRQJH�
FRQVWUXFWLRQ� SURMHFWV� LQ� WKH� XUEDQ� EXLOG�XS� DUHD�� WKH� H[SDQVLRQ� SURMHFWV� RI� WKH� /LQJDQJ�
VHZDJH� WUHDWPHQW� SODQW�� UHJLRQDO� FDSDFLW\� LPSURYHPHQW� SURMHFWV�� HFRORJLFDO� SURWHFWLRQ��
UHKDELOLWDWLRQ� DQG� XWLOL]DWLRQ� SURMHFW� LQ� UHFODPDWLRQ� DUHDV�� VSRQJH� FLW\� SDUN� SURMHFWV� LQ� WKH�
VHFRQG� ULQJ�]RQH��ZKLFK�FDQ�JXDUDQWHH� WKH� DWWDLQPHQW� RI�SODQQLQJ�REMHFWLYHV�DQG� WDUJHWV�
HIIHFWLYHO\��
�
4.3.4 Construction[9] 

a) the lake landscape around Dishui lake 
'LVKXL� ODNH� ODQGVFDSH� PDLQO\� DGRSWV� WHFKQRORJLHV� VXFK� DV� SHUPHDEOH� SDYLQJ��

SHUPHDEOH� EOLQG� SLSH�� HFRORJLFDO� ZHWODQG� DQG� HFRORJLFDO� UHYHWPHQW� LQ� RUGHU� WR� PHHW� WKH�
VSRQJH� FLW\� UHTXLUHPHQWV� RI� ORFDO� UDLQZDWHU� LQILOWUDWLRQ� DQG� DEVRUSWLRQ�� HIIHFWLYHO\� UHGXFH�
VXUIDFH� UXQRII�DQG�SXULI\�ZDWHU�GXULQJ� UDLQIDOO��7KH�VSHFLILF�QRGH�VSDFHV��VXFK�DV�VTXDUHV��
IRRWSDWKV�� DUH� ODLG� H[SRVHG� FRQFUHWH㸪 SHUPHDEOH� DVSKDOW� SDYLQJ㸪 HFRORJLFDO� FHUDPLF�
SHUPHDEOH� EULFN� SDYLQJ� DQG� JUDYHO� SDYLQJ��DQG� VHWV� XS� ���PP� ZLGH� JUDVV� SODQWLQJ� EHOW�
VHSDUDWLRQ�HYHU\�FHUWDLQ�GLVWDQFH���P���WR�SURPRWH�IDFLOLWDWH�UDSLG�LQILOWUDWLRQ�RI�UDLQZDWHU��ILJ��
���DQG�ILJ������

  
Figure 15: Water permeable green space design 

Source: Literature [9] 
Figure 16: Water permeable pavement design 

Source: Literature [9] 
 
b) Sponge renovation project in area F, Xinluyuan district, Chaogang community 
7KH�VSRQJH�UHFRQVWUXFWLRQ�RI�;LQOX\XDQ� LQ�&KDRJDQJ�FRPPXQLW\�PDLQO\�VWDUWV�IURP�WKH�

SHUVSHFWLYH�RI�SXEOLF�VSDFH�DQG�FRQVWUXFWLRQ�IDFLOLWLHV��LQFOXGLQJ�WKUHH�PDLQ�ZD\V��ձFDUU\�RXW�
ZDWHU�TXDOLW\�SXULILFDWLRQ�DQG�UHGXFWLRQ�IRU�LQLWLDO�UDLQIDOO��ղGLVFRQQHFW�WKH�EXLOGLQJ�SLSH�LQ�WKH�
FRPPXQLW\�� DQG� OHW� WKH� UDLQZDWHU� HQWHU� WKH� PXQLFLSDO� UDLQZDWHU� GUDLQDJH� SLSH� DIWHU� EHLQJ�
SXULILHG�E\�JUDVV�SODQWLQJ�GLWFK�DQG�RWKHU�SODQW�SXULILFDWLRQ��DQG�ILOWHUHG�WKURXJK�WKH�VRLO�PHGLD�
VXFK� DV� SHEEO\� VORSH� SURWHFWLRQ㸹ճ KHOS� VWRUH� VRPH� UDLQZDWHU� DQG� UHGXFH� UXQRII� E\�
UHFRQVWUXFWLQJ�LQIHULRU�IRYHD�WKURXJK�ODQGVFDSH���ILJ�����

�
Figure 17: Sponge Community Project 

Source: Literature [9]�
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7KURXJK�WKH�SODQQLQJ�DQG�UHFRQVWUXFWLRQ��WKHUH�LV�QR�REYLRXV�ZDWHU�DFFXPXODWLRQ�LQ�WKH�
FRPPXQLW\�DFWLYLW\�VTXDUH�DQG�SDUNLQJ� ORW��ILJ����DQG�ILJ������

� �
Figure 18: Comparison before and after 

Square Transformation 
Source: Literature [9] 

Figure 19: Comparison before and after Park ing 
Transformation 

Source: Literature [9]�

�
5. Experience and reference 

7KH�FRQVWUXFWLRQ�RI�VSRQJH�FLW\�UHTXLUHV�FRPSUHKHQVLYH�FRQVLGHUDWLRQ�RI�WKH�HFRORJLFDO�
VSRQJH� HOHPHQW� V\VWHP� DW� GLIIHUHQW� VSDWLDO� VFDOHV�� $W� WKH� VDPH� WLPH�� LW� LV� QHFHVVDU\� WR�
FRQVLGHU� WKH� FKDUDFWHULVWLFV� RI� SUHFLSLWDWLRQ�� FRQIOXHQFH�� ZDWHU� FROOHFWLRQ�� GUDLQDJH� DQG�
UDLQZDWHU�UHXVH�DQG�DGRSW�GLIIHUHQW�WHFKQLFDO�PHDQV�WR�EXLOG�JUHHQ�LQIUDVWUXFWXUH��$W�SUHVHQW��
6KDQJKDL�KDV�DFFXPXODWHG�ULFK�H[SHULHQFH�DQG�DFKLHYHG�JRRG�UHVXOWV�LQ�WKH�FRQVWUXFWLRQ�RI�
VSRQJH� FLW\�� PDLQO\� LQFOXGLQJ� PDFUR�OHYHO� SODQQLQJ� JXLGDQFH� DQG� GHWDLOHG� LPSOHPHQWDWLRQ�
SODQ� �VSHFLILF� SURMHFW��� VSRQJH� HQJLQHHULQJ� WHFKQLFDO� VXSSRUW� DQG� LQGLFDWRU� FRQWURO� DQG�WKH�
GHPRQVWUDWLRQ� HIIHFW� RI� VSHFLILF� SLORW� DUHDV� DQG� SURMHFWV�� )URP� WKH� JHQHUDO� VSHFLDOLVHG�
SODQQLQJ� WR� WKH� SLORW� UHJLRQDO� VSHFLDOLVHG� SODQQLQJ�� IURP� ]RQLQJ� FRQWURO� WR� VSHFLILF�
LPSOHPHQWDWLRQ� SODQV�� IURP� WHFKQLFDO� JXLGHV� WR� GHPRQVWUDWLRQV� RI� WHFKQLFDO� DSSOLFDWLRQV��
6KDQJKDL�LV�PRYLQJ�WRZDUGV�WKH�JRDO�RI��VSRQJH�6KDQJKDL��WKURXJK�VXFK�D�SHUIHFW�SODQQLQJ�
FRQWURO�DQG�LPSOHPHQWDWLRQ��
�
�
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The planning methods of Chenjia Town international ecological 
residential area in Shanghai based on the ecological security 

�7KH�SODQQLQJ�PHWKRGV�RI�&KHQMLD�7RZQ�LQWHUQDWLRQDO�HFRORJLFDO�UHVLGHQWLDO�DUHD�LQ�6KDQJKDL�
EDVHG�RQ�WKH�HFRORJLFDO�VHFXULW\��

�
��! ;LDRSLQJ�=+$1*��6FKRRO�RI�$UFKLWHFWXUH��7LDQMLQ�8QLYHUVLW\��&KLQD�
��! )HQJ\LQJ�<$1��6FKRRO�RI�$UFKLWHFWXUH��7LDQMLQ�8QLYHUVLW\��&KLQD�
���+DL\DQ�/(,��6FKRRO�RI�$UFKLWHFWXUH��7LDQMLQ�8QLYHUVLW\��&KLQD�

�
$&.12:/('*(0(176�� 7KLV� VWXG\� LV� VXSSRUWHG� E\� WKH� 6FLHQFH� DQG� 7HFKQRORJ\�
'HYHORSPHQW� 6WUDWHJ\� 5HVHDUFK� 3URJUDP� RI� 7LDQMLQ� �*UDQW� 1R���=/=;=)������� DQG�� WKH�
1DWLRQDO� 1DWXUDO� 6FLHQFH� )RXQGDWLRQ� RI� &KLQD� �*UDQW� 1R�����������
�
�
1. Research Background 
 
&KLQD�KDV�DOZD\V�EHHQ� LQ� WKH�SHULRG�RI� UDSLG�GHYHORSPHQW�RI�XUEDQ�FRQVWUXFWLRQ�VLQFH� WKH�
UHIRUP�DQG�RSHQLQJ�XS��DQG�WKH� OHYHO�RI�XUEDQL]DWLRQ�KDV� LQFUHDVHG�IURP�������LQ������WR�
������LQ�������ZLWK�DQ�DYHUDJH�DQQXDO�JURZWK�RI�����SHUFHQWDJH�SRLQWV�/L��������+RZHYHU��
LQ�WKH�VDPH�WLPH�RI�UDSLG�GHYHORSPHQW��WKH�XUEDQ�FRQVWUXFWLRQ�DFWLYLWLHV�KDYH�DOVR�FDXVHG�D�
VHULHV�RI�HFRORJLFDO�VHFXULW\�SUREOHPV��VXFK�DV�HQYLURQPHQWDO�SROOXWLRQV��FURZGHG��ZDVWH�RI�
ODQG� UHVRXUFHV�� QDWXUDO� GLVDVWHU�� DQG� RWKHU� HFRORJLFDO� GDPDJHV�� 7KHVH� SKHQRPHQD�PDNH�
SHRSOH� JUDGXDOO\� UHDOL]H� WKH� LPSRUWDQFH� RI� FKDQJLQJ� WKH� ZD\� RI� XUEDQ� GHYHORSPHQW�� DQG�
H[SORULQJ� D�U RDG� WR� EDODQFH� RI� WKH� TXDOLW\� RI� HFRORJLFDO� DQG�HQY LURQPHQWDO�� WKH� EHQHILWV� RI�
HFRQRPLF� DQG� VRFLDO�� DQG� WKH� HQYLURQPHQWDOO\� VXVWDLQDEOH� GHYHORSPHQW�:DQJ��������
%HFDXVH�RI�WKH�UHVLGHQWLDO�DUHD�LV�QRW�RQO\�WKH�FORVHVW�SODFH�WR�RXU�GDLO\�OLIH��EXW�DOVR�WKH�NH\�
IDFWRU� RI� UHVWULFWLQJ� XUEDQ� HFRORJLFDO� VHFXULW\�� DQG� FDQ� UHIOHFW� WKH� FRQWUDGLFWLRQV� DQG�
FKDOOHQJHV� RI� WKH� XUEDQ� HFRORJLFDO� VHFXULW\� FULVLV� FDXVHG� E\� WKH� XUEDQ� FRQVWUXFWLRQ�
DFWLYLWLHV�+XDQJ�������� WKH� SDSHU� WULHV� WR� H[SORUH� D� SODQQLQJ� PHWKRG� RI� UHVLGHQWLDO� DUHD�
EDVHG� RQ� WKH� HFRORJLFDO� VHFXULW\�� DQG� LQ� WKH� SURFHVV� RI� VROYLQJ� WKH� �XUEDQ� GLVHDVHV�� DQG�
RWKHU�HFRORJLFDO� VHFXULW\� FULVLV�� WR�FUHDWLQJ�D�NLQG�RI� KDUPRQ\� OLYDEOH�HQYLURQPHQW�EHWZHHQ�
PDQ�DQG�QDWXUH�7HQJ��������
�
�
2. An Analysis of the Concept of Ecological Security 
 
(FRORJLFDO� VHFXULW\� LV� DQ� HPHUJLQJ� UHVHDUFK� ILHOG� RI� HFRORJ\�� DQG� LWV� GHILQLWLRQ� ZDV� ILUVW�
SURSRVHG�E\� WKH� ,QWHUQDWLRQDO� ,QVWLWXWH� IRU�$SSOLHG�6\VWHPV�$QDO\VLV� LQ�������PHDQLQJ� WKDW�
WKHUH� DUH� QR� WKUHDWHQ� LQ� KXPDQ¶V� OLIH�� KHDOWK�� ZHOO�EHLQJ�� EDVLF� ULJKWV�� VRXUFH� RI� OLYLQJ��
QHFHVVDU\�UHVRXUFHV��VRFLDO�RUGHU��DGDSWDWLRQ�WR�HQYLURQPHQWDO�FKDQJHV�DQG�VR�RQ�)DQJ�HW�
DO��������� 1RZDGD\V�� WKH� DQDO\VLV� RI� WKH� GHILQLWLRQ� RI� HFRORJLFDO� VHFXULW\� PDLQO\� LQFOXGLQJ�
JHQHUDO�DQG�QDUURZ�WZR�OHYHOV�ERWK�DW�KRPH�DQG�DEURDG��7KH�JHQHUDOL]HG�HFRORJLFDO�VHFXULW\�
LV�DQ�LGHDO�VWDWH��PHDQLQJ�WKDW�WKH�FLW\�ZLOO�QRW�KDYH�DQ�HFRORJLFDO�FULVLV��QRU�LV�LW�WKUHDWHQHG�
E\�DQ\�SRWHQWLDO�HFRORJLFDO�ULVN�IDFWRUV��7KH�HFRORJLFDO�VHFXULW\�LQ�WKH�QDUURZ�VHQVH�LV�PDLQO\�
IRU� D� VSHFLILF� UHVHDUFK� REMHFW�� IRFXVLQJ� RQ� WKH� NH\� IDFWRUV� WKDW� FRQVWUDLQ� LWV� HFRORJLFDO�
KDUPRQ\�� DQG� E\� UHJXODWLQJ� WKH� VLJQLILFDQW� FRQVWUDLQWV� WKDW� DIIHFW� WKH� VSHFLILF� REMHFWV�� WR�
LPSURYH�WKH�OHYHO�RI��HFRORJLFDO�VHFXULW\�:DQJ��������
%DVHG�RQ�WKLV�� WKH�DUWLFOH�V\VWHPDWLFDOO\�FRPEV� WKH�H[LVWLQJ� UHVHDUFK� UHVXOWV�� IRXQGLQJ� WKDW�
PRVW�RI�WKH�VWXGLHV�IRFXV�RQ�WKH�FRQVWUXFWLRQ�RI�HFRORJLFDO�VHFXULW\�HYDOXDWLRQ�LQGH[�V\VWHP�
DQG� WKH� DSSOLFDWLRQ� RI� HFRV\VWHP�PDQDJHPHQW�RI� EXLOW� UHVLGHQWLDO� DUHDV� DW� SUHVHQW�6XQ� HW�
DO��������<DQJ�HW�DO��������6KDR�������� ODFNLQJ�V\VWHPDWLF�UHVHDUFK�RQ�WKH�SODQQLQJ�WKHRU\�
DQG�PHWKRG�RI�HFRORJLFDO� UHVLGHQWLDO�DUHDV�XQGHU� WKH�FRQFHSW�RI�HFRORJLFDO�VHFXULW\��6R�WKH�
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SDSHU� WDNHV� WKH� SODQQLQJ� RI� WKH� &KHQMLD� 7RZQ� LQWHUQDWLRQDO� HFRORJLFDO� UHVLGHQWLDO� DUHD� LQ�
6KDQJKDL�DV�DQ�H[DPSOH��E\�HVWDEOLVKLQJ� WKH� IRXU� LQ�RQH�SODQQLQJ�VWUDWHJ\�RI� WKH�FRPSDFW�
UHVLGHQWLDO� DUHDV�� WKH� JUHHQ� WUDYHO� UHVLGHQWLDO� DUHDV�� WKH� HQYLURQPHQW�IULHQGO\� UHVLGHQWLDO�
DUHDV��DQG�WKH�ORZ�FDUERQ�HQYLURQPHQWDO�SURWHFWLRQ�UHVLGHQWLDO�DUHDV��WR�H[SORUH�WKH�SODQQLQJ�
WKHRU\�DQG�PHWKRG�RI�HFRORJLFDO� UHVLGHQWLDO�DUHDV�XQGHU� WKH�FRQFHSW�RI�HFRORJLFDO�VHFXULW\��
2Q� WKLV� EDVLV�� WKH� SODQ� WULHV� WR�PDNH� D� IXUWKHU� VXEGLYLVLRQ�� DQG� WR� HVWDEOLVK� WKH� SODQQLQJ�
V\VWHP�RI�HFRORJLFDO�UHVLGHQWLDO�DUHDV��LQFOXGLQJ�IRXU�VHFRQGDU\�LQGLFDWRUV�DQG�WKLUWHHQ�WKLUG�
OHYHO� LQGLFDWRUV�� DQG� WU\� WR� FRPELQH� WKH� FRQFHSW� RI� HFRORJLFDO� VHFXULW\� DQG� WKH� SODQQLQJ�
VXEV\VWHPV�RI�UHVLGHQWLDO�DUHDV��DQG�WR�JXLGH�WKH�GHYHORSPHQW�DQG�FRQVWUXFWLRQ�RI�HFRORJLFDO�
VHWWOHPHQWV��
�

Table 1: The planning system of the residential area under the concept of ecological security 
 
 
 
 
 

The planning 
system of 

the 
residential 
area under 
the concept 
of ecological 

security 

the compact 
residential areas 

Group size 
Enclosed 

neighborhoods 
public Utilities 

the green travel 
residential areas 

Road density 
Walking system 
Bicycle system 

The environment-
friendly residential 

areas 

Bus system 
Water system 
Green layout 

vertical greening 
the low-carbon 
environmental 

protection 
residential areas 

Low - carbon 
housing 

Low - carbon 
public buildings 
Green facilities 

3. the planning of the Chenjia Town international ecological residential area 
 
3.1  Development background and current characteristics 
,Q� ������ 6KDQJKDL�ZDV� VHOHFWHG� DV� WKH� ILUVW� ORZ�FDUERQ� SLORW� FLW\� LQ� RXU� FRXQWU\�� DQG� WKHQ�
&KRQJPLQJ� ,VODQG�� /LQJDQJ�� DQG� +RQJTLDR� EXVLQHVV� GLVWULFW� ZDV� VHOHFWHG� DV� WKUHH� ORZ�
FDUERQ�GHPRQVWUDWLRQ�DUHDV�RI�6KDQJKDL� ��7KH�SODQQLQJ�DUHD�ORFDWHV� LQ�&KHQMLD�7RZQ��DQG�
FRYHUV� DQ� DUHD� RI� DERXW� ���� VTXDUH� NLORPHWHUV�� ZKLFK� LV� WKH� NH\� DUHD� RI� GHYHORSPHQW� RI�
&KRQJPLQJ� ,VODQG�� 7KH� VWDWXV� TXR� LV� PDLQO\� SDGG\� ILHOG� DQG�L UULJDWLRQ� FKDQQHO�� DQG� WKH�
H[LVWLQJ�SODQQLQJ�LV�GLIILFXOW�WR�PHHW�WKH�GHYHORSPHQW�UHTXLUHPHQWV�XQGHU�WKH�QHZ�FRQWH[W�LQ�
WHUPV� RI� ODQG� XVH�� URDG� WUDIILF�� JUHHQ� ODQGVFDSHV� DQG� SXEOLF� VHUYLFH� IDFLOLWLHV�� XUJHQWO\�
QHHGLQJ�WR�FRQVWUXFW�WKH�LQWHUQDWLRQDO�DGYDQFHG�OHYHO�RI�HFRORJLFDO�UHVLGHQWLDO�DUHD�XQGHU�WKH�
FRQFHSW� RI� HFRORJLFDO� VHFXULW\�� 6KDQJKDL� 7RQJML� XUEDQ� SODQQLQJ	GHVLJQ� LQVWLWXWH� XQGHUWRRN�
WKH�SODQQLQJ�DQG�GHVLJQ�ZRUN�RI�WKH�SURMHFW��DQG�,�KDG�WKH�KRQRU�WR�SDUWLFLSDWH�LQ�SDUW�RI�WKH�
ZRUN��,I�WKH�UHOHYDQW�GDWH�LQ�WKH�DUWLFOH�LV�QR�UHIHUHQFHV��WKHQ�WKH\�DUH�IURP�WKH�SURMHFW��
�
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�
)LJXUH����The land layout planning��������������������)LJXUH����7KH�Xrban design�

3.2 The concept of planning 
7KH�SODQQLQJ�WDNHV�WKH�FRQFHSW�RI�HFRORJLFDO�VHFXULW\�LQWR�WKH�VXEV\VWHPV�RI�WKH�UHVLGHQWLDO�
DUHD�� DQG� SURSRVH� D� PRUH� QDWXUDO�� KHDOWKLHU� DQG� PRUH� HQMR\DEOH� ZD\� RI� OLIH�� VSHFLILFDOO\�
LQFOXGLQJ��D�FRPSDFW� UHVLGHQWLDO�DUHD�� WKH�JUHHQ�WUDYHO� UHVLGHQWLDO�DUHD�� WKH�HQYLURQPHQWDOO\�
IULHQGO\�UHVLGHQWLDO�DUHD��DQG�WKH�ORZ�FDUERQ��UHVLGHQWLDO�DUHD��
3.3 The compact residential area 
$�KLJK�GHQVLW\�DQG�PXOWL�W\SH�UHVLGHQWLDO�DUHD���
5HDVRQDEOH� UHVLGHQFH�GHQVLW\��%\�GUDZLQJ�RQ� WKH�QXPEHU�RI� OLYLQJ�XQLWV�RQ� WKH� UHVLGHQWLDO�
ODQG�LQ�WKH�IDPRXV�HFRORJLFDO�UHVLGHQWLDO�DUHD�DW�KRPH�DQG�DEURDG��WKH�SODQ�GHWHUPLQHV�WKH�
QXPEHU�RI�OLYLQJ�XQLWV�RQ�WKH�UHVLGHQWLDO�ODQG�XQGHU�GLIIHUHQW�YROXPH�UDWLRV�LQ�UHDVRQDEOH��DQG�
DFKLHYH� D� KLJK� GHQVLW\� RI� OLYLQJ� UHVLGHQWLDO� DUHDV�� VXFK� DV� WKH� +DPPDP� 1HZFDVWOH�� WKH�
%XUOLQJWRQ�(FR�9LOODJH��DQG�WKH�&KRQJPLQJ�(DVW�%HDFK��
�

Table 2: List of Recommended Residential Density 
Floor area ratio Living density (unit / ha) 

1.6 100-130 
1.2 70-80 
1.0 60-70 
0.6 ˚40 

3.3.1Enclosed neighborhoods. 
�-DQH� -DFREV� RQFH� VDLG�� ³,I� D�FL W\
V� VWUHHWV� ORRN� YHU\� LQWHUHVWLQJ�� WKH� FLW\� ZLOO� DOVR� EH� YHU\�
LQWHUHVWLQJ�-�-DFREV�������´�%HFDXVH� RI� WKH� VWUHHW� LV� DQ� LQGLVSHQVDEOH� SODFH� IRU� UHVLGHQWV
�
GDLO\� OLIH� DFWLYLWLHV�� VXFK� DV� SDVV�� QHLJKERUKRRG� FRQWDFWV�� VKRSSLQJ�� OHLVXUH�� DQG�
HQWHUWDLQPHQW�� WKH�SODQ�XVHV� WKH� OD\RXW�RI� WKH�QHLJKERUKRRG��7KURXJK�WKH�HQFORVHG�KRXVH��
WKH� SODQ� FUHDWHV� D� VWUHHW� DWPRVSKHUH�� D� PXOWL�OHYHO� FRPPXQLFDWLRQ� VSDFH�� DQG� D� YLEUDQW�
UHVLGHQWLDO�VWUHHW�VSDFH��DQG�DFKLHYH�WKH�SHUVRQ�FDU�EUDQFK�DW�WKH�VDPH�WLPH��
�

�
Figure 3: 7KH�OD\RXW�RI�WKH�HQFORVHG�QHLJKERUKRRGV�

�
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3.3.2Diversified residential building types.  
7KH� SODQ� WDNLQJ� DFFRXQW� RI� WKH� UHVLGHQWLDO� QHHGV� RI� UHVLGHQWV� RI� GLIIHUHQW� DJHV� DQG� W\SHV��
LQFOXGLQJ�WKH�FRUH�IDPLO\��WKH�VLQJOH�\RXQJ�SURIHVVLRQDOV��DQG�WKH�HOGHUO\��HWF��DQG�SURYLGLQJ�D�
YDULHW\� RI� UHVLGHQWLDO� EXLOGLQJ� W\SHV�� VXFK� DV� ROG� �� DJH� DSDUWPHQW�� PLFUR� DSDUWPHQWV��
DIIRUGDEOH�KRXVLQJ��62+2��DQG�WRZQKRXVHV��HWF��
�

�
Figure 4: The statistics of different types of residential households 

�
3.3.3A Convenient and complex public service network.��
%\�FRPELQLQJ�WKH�OD\RXW�RI�WKH�QHLJKERUKRRG��WKH�SODQ�VHW�XS�D�ZHOO�GLVWULEXWHG�SXEOLF�VHUYLFH�
IDFLOLW\�DORQJ�WKH�VWUHHWV��DQG�IRUPDWLQJ�D�FRPSUHKHQVLYH�SXEOLF�VHUYLFH�QHWZRUN��FUHDWLQJ�D�
YLEUDQW�UHVLGHQWLDO�QHLJKERUKRRG��$OVR��WKURXJK�WKH�OD\RXW�RI�SXEOLF�VHUYLFH�IDFLOLWLHV��WKH�SODQ�
FDQ� IXUWKHU� LQFUHDVH� WKH� UHVLGHQWLDO� HPSOR\PHQW� RSSRUWXQLWLHV�� DQG� IRUP� D� VXVWDLQDEOH�
GHYHORSPHQW�RI�OLYLQJ�QHWZRUNV��
�

�
Figure 5: The layout of the Public service network 

�
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3.4 The green travel residential area 
3.4.1Walking friendly street network.  
&RPSDUHG� ZLWK� WKH� ODUJH�VFDOH� QHLJKERUKRRGV�� WKH� VPDOO�VFDOH� QHLJKERUKRRGV� KDYH�
VLJQLILFDQW� FRQWLQXLW\� DQG� SHUPHDELOLW\� LQ� VSDFH� IRUP�� VXLWDEOH� QHLJKERUKRRGV� DQG� VWUHHW�
VFDOHV��VXLWDEOH�ZDONLQJ�DQG�YLEUDQW�SXEOLF�VSDFHV�DQG�VR�RQ��6R�WKH�SODQ�FRPELQHV�ZLWK�WKH�
FRUH� OLYLQJ�FLUFOH��FRPPHUFLDO�DQG�UHVLGHQWLDO�PL[HG� ODQG�DQG�UHVLGHQWLDO� ODQG��IRUPLQJ� WKUHH�
GLIIHUHQW� W\SHV� RI� VWUHHW� VFDOH�� ,Q� WKH� FRUH� OLIH� FLUFOH� WR� LQFUHDVH� WKH� GHQVLW\� RI� VWUHHW� URDG�
QHWZRUN�� WKH� GHQVLW\� RI� WKH� VWUHHW� URDG� QHWZRUN� LV� ���� � ���P�� ,Q� WKH� FRPPHUFLDO� DQG�
UHVLGHQWLDO�PL[HG�DUHDV��WKH�GHQVLW\�RI�WKH�VWUHHW�URDG�QHWZRUN�LV���������P��,Q�WKH�H[WHUQDO�
UHVLGHQWLDO�EORFN���WKH�GHQVLW\�RI�WKH�VWUHHW�URDG�QHWZRUN�LV���������P��
�
3.4.2Bicycle friendly road network.  
7KH�SODQQLQJ�OD\RXW�GLIIHUHQW�ELNH�URDG�V\VWHPV�LQ�GLIIHUHQW�DUHDV��)LUVWO\��IRUELGGLQJ�WKH�HQWU\�
RI�PRWRU�YHKLFOHV�DQG�HQFRXUDJLQJ� WR�XVH� WKH�SXEOLF� WUDQVSRUW�DQG�ELF\FOHV� LQ� WKH�VFRSH�RI�
WKH� FRUH� OLYLQJ�HQYLURQPHQW��6HFRQGO\�� DOORZLQJ� WKH�ELF\FOHV�DQG�FDUV� WR�EH�PL[HG�� EXW� WKH�
speed limit at road for vehicle LQ� WKH� JHQHUDO� OLYLQJ� DUHD�� WKXV� HQFRXUDJH� UHVLGHQWV� WR� XVH�
PRUH�ELNH�WUDYHO��DQG�FUHDWH�D�ELNH�PRYHPHQW�FKDUDFWHULVWLFV�RI�UHVLGHQWLDO�DUHDV��
�

�
Figure 6: The sub-regional layout of the bike road system 

�
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3.4.3Hierarchical layout of the bike road system.  
%\�EXLOGLQJ�D�KLHUDUFKLFDO�ELNH�URDG�V\VWHP��WKH�SODQ�LPSURYHV�WKH�ELNH�IULHQGO\�URDG�QHWZRUN��
DQG�E\�SURYLGLQJ�ELF\FOH�SDUNLQJ�IDFLOLWLHV��WKH�SODQ�SURYLGHV�ELF\FOH�UHQWDO��VKRZHU��DQG�RWKHU�
VHUYLFHV�� 5HJLRQDO� ELNH� URDG�� WKH� UDWLR� RI� WKH� ELF\FOH� WUDYHO� DFFRXQWHG� IRU� DERXW� ����� WKH�
IXQFWLRQ� RI� WKH� 5HJLRQDO� ELNH� URDG� LV� PDLQO\� WR� FRQWDFW� WKH� UHVLGHQWLDO� DUHD� DQG� WKH��
VXUURXQGLQJ�SDUNV��FRPPHUFLDO�FHQWHU�DUHD��DQG�PDLQO\�WR�ORQJ�GLVWDQFH�FRPPXWLQJ��FDQ�DOVR�
EH� XVHG� DV� D� ILWQHVV� ELNH� ODQH�� 7R� HQVXUH� WKH� LQFUHDVLQJ� GHPDQGV� IRU�PRWRU� YHKLFOH� WULSV�
DIWHU�WKH�IORRU�DUHD�UDWLR�LQFUHDVHG��WKH�SODQ�WULHV�WR�UHGXFH�WKH�ZLGWK�RI�WKH�JUHHQ�EHOW��DQG�
FKDQJH�WKH�URDG�VHFWLRQ�WR�IRXU�ODQHV��DQG�VHW�D�VLQJOH�VLGHG�EL�GLUHFWLRQDO�ELF\FOH�EHOW�LQ�WKH�
VDPH�WLPH�! 7KURXJK�WKH�LVRODWHG�JUHHQ�EHOW�EHWZHHQ�WKH�ELNH�ODQH�DQG�PRWRU�YHKLFOH�ODQH��WR�
HQVXUH� WKH� ELNH� WUDYHOV� VDIHO\� DW� D�KLJKHU� VSHHG��1HLJKERUKRRG� ELNH� URDG�� WKH� UDWLR� RI� WKH�
ELF\FOH�WUDYHO�DFFRXQWHG�IRU�DERXW���������&RQWUROOLQJ�WKH�HQWHU�RI�WKH�PRWRU�YHKLFOHV�LQ�WKH�
FRUH�OLYLQJ�DUHD��DQG�FRQVWUXFWLQJ�WKH�ELF\FOHV�DQG�ZDONLQJ�EDVHG�URDG�XVH�V\VWHP��DQG�WKH�
URDG�UHG�OLQH�ZLGWK�RI�������PHWHUV��PDLQO\�IRU�ELNH�WUDIILF��DQG�DV�ILUH�FKDQQHO�LQ�WKH�VSHFLDO�
FDVH��3ULRULW\�ELNH�URDG��WKH�UDWLR�RI�WKH�ELF\FOH�WUDYHO�DFFRXQWHG�IRU�DERXW������7DNLQJ�LQWR�
DFFRXQW� WKHUH� DUH� PRUH� FDUV� LQ� KLV� SDUW� RI� WKH� URDG�� WKH� SODQQLQJ� WULHV� WR� PLQLPL]H� WKH�
YHKLFOHV� WR�WXUQ�ULJKW��DQG�HQVXUH� WKH�VDIHW\�RI� WKH�ELNH� ODQH��6R�WKH�SODQQLQJ�SXWV�WKH�ELNH�
ODQH� ORFDWHV� RQ� WKH� LQVLGH�� DQG� WKH� ULJKW� WXUQ� ODQH� ORFDWHV� RQ� WKH� RXWVLGH�� DQG� GHVLJQ�
SURWHFWLRQ� LVRODWLRQ� EHOW� EHWZHHQ� WKH� WZR� ODQHV��*HQHUDO� ELNH� URDG�� WKH� UDWLR� RI� WKH� ELF\FOH�
WUDYHO� DFFRXQWHG� IRU� DERXW� ����� 7KH�PDLQ� URDGV� ZLWKLQ� WKH� UHVLGHQWLDO� DUHD�� DQG� XVH� WKH�
FRQYHQWLRQDO�URDG�VHFWLRQV��
�

�
Figure 7: The hierarchical layout of the bike road system 

�
3.4.4Bicycle channel section.  
7KH� PDLQ� ELF\FOH� FKDQQHO� VHFWLRQ�� ,Q� RUGHU� WR� HQVXUH� WKH� LQFUHDVLQJ� GHPDQGV� IRU� PRWRU�
YHKLFOH�WULSV�DIWHU�WKH�IORRU�DUHD�UDWLR�LQFUHDVHG��WKH�SODQ�WULHV�WR�UHGXFH�WKH�ZLGWK�RI�WKH�JUHHQ�
EHOW��DQG�FKDQJH�WKH�URDG�VHFWLRQ�WR�IRXU�ODQHV��DQG�VHW�D�VLQJOH�VLGHG�EL�GLUHFWLRQDO�ELF\FOH�
EHOW� LQ� WKH� VDPH� WLPH�� 7KH� VHFRQGDU\� ELF\FOH� FKDQQHO� VHFWLRQ�� (PSKDVL]LQJ� WKH� VWDWXV� RI�
ELF\FOH�WUDIILF�LQ�WKH�VHFRQGDU\�FKDQQHO��DQG�WU\�WR�UHGXFH�WKH�SURSRUWLRQ�RI�URDG�WUDIILF��LQ�WKH�
FDVH� RI� 0HHWLQJ� WKH� QXPEHU� RI� ELNH� ODQHV� DQG� WKH� ZLGWK� RI� WKH� JUHHQ� EHOW�� 7KH� ELF\FOH�
GHGLFDWHG�VHFWLRQ��PDLQO\�IRU�ELF\FOH�DQG�ZDON���DQG�IRU�WKH�ILUH�WUXFN�LQ�D�VWDWH�RI�HPHUJHQF\��
�
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�
Figure 8: The different types of bicycle channel sections 

�
3.4.5Bus sharing rate of 40%.  
&RPELQLQJ�ZLWK�WKH�VWDWXV�TXR�RI�WKH�RULJLQDO�EXV�OLQHV��WKH�SODQ�OD\RXW�D�WRWDO�RI�WZHOYH�EXV�
OLQHV��LQFOXGLQJ�RQH�FLW\�ORQJ�GLVWDQFH�EXV�OLQHV��WZR�LVODQG�EXV�OLQHV��VHYHQ�UHJXODU�EXV�OLQHV��
DQG�WZR�RWKHU�EXV� OLQHV��7KH�OD\RXW�RI�WKH�EXV�VWDWLRQ� LV�RQH�IRU�HYHU\�����PHWHUV��DQG�WKH�
VHUYLFH�UDGLXV�RI�DERXW�����PHWHUV���PLQXWHV�ZDON�GLVWDQFH���DQG�VDWLVI\�WKH�UHTXLUHPHQW�RI�
FRYHULQJ�PRUH�WKDQ�����RI�FRQVWUXFWLRQ�ODQG��

�
Figure 9: The layout of the Bus system 

�
3.4.6Convenient transfer facilities. 
7KURXJK�WKH� OD\RXW�RI� WKH�FRQYHQLHQW� WUDQVIHU� IDFLOLWLHV�� WKH�SODQ�SURYLGH� IDFLOLWLHV�ZLWK�JRRG�
IDFLOLWLHV��)RU�H[DPSOH�� WR� LQFUHDVH� WZR�EXV� WUDQVIHU�SRLQWV�RQ� WKH�EDVLV�RI� WKH�H[LVWLQJ�EXV�
WHUPLQDO�� DQG� WR� SURYLGH� DGHTXDWH� ELNH� SDUNLQJ� VSDFHV� DQG� SXEOLF� ELF\FOH� UHQWDO� LQ� WKH�
WUDQVIHU�SRLQW�LQ�RUGHU�WR�VWUHQJWK�WKH�ELNH�DQG�EXV�WUDQVIHU��DQG�ILQDOO\�UHDFK�WKH�WDUJHW�RI���
PLQXWHV�WR�UHDFK�WKH�EXV�VWDWLRQ�����PLQXWHV�WR�UHDFK�WKH�ORFDO�ZRUN�SRLQW�DQG�WKH�WUDQVSRUW�
KXE��
�
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�
Figure 10: Transfer the layout of the facility 

�
3.5 The environmentally friendly residential area 
7DNH�WKH�ZDWHU�DV�DQ�LPSRUWDQW�SDUW�RI�WKH�HFRORJLFDO�DQG�UDLQZDWHU�PDQDJHPHQW�V\VWHP��$V�
LV� NQRZQ� WR� DOO�� WKH� GHQVLW\� RI� WKH� ULYHU� QHWZRUN� FDQ� UHIOHFW� WKH� VSDUVH� GHJUHH� RI� ULYHU�
GLVWULEXWLRQ�� DQG� WKH� KLJKHU� WKH� GHQVLW\�� WKH�PRUH� REYLRXV� WKH� UHWHQWLRQ� RI� UDLQ�� SOD\LQJ� DQ�
LPSRUWDQW�UROH�LQ�WKH�UHWHQWLRQ�RI�UDLQZDWHU��:KLOH�WKH�ZDWHU�UDWH�UHIOHFWV�WKH�VL]H�RI�WKH�ULYHU�
GLVWULEXWLRQ� DUHD�� DQG� WKH� KLJKHU� WKH� ZDWHU� OHYHO�� WKH� KLJKHU� WKH� FDSDFLW\� RI� UDLQ� DQG� IORRG�
FRQWURO��SOD\LQJ�DQ�LPSRUWDQW�UROH�LQ�WKH�UDLQ�DQG�IORRG�WUDQVIHU��$QG�WKH�WZR�LQWHUDFW�ZLWK�HDFK�
RWKHU�� UHIOHFWLQJ� WKH� ULFKQHVV�RI� ULYHU� GLVWULEXWLRQ�DQG�ZDWHU� VWRUDJH�DQG�GUDLQDJH�DQG�VH OI�
SXULILFDWLRQ�FDSDFLW\��%DVHG�RQ�WKH�DERYH�DQDO\VLV��WKH�SODQ�WULHV�WR�SURPRWH�WKH�VWDWXV�TXR�RI�
WKH�ZDWHU�V\VWHP�DQG�WKH�GHQVLW\�RI�WKH�ULYHU�QHWZRUN�LV�LQFUHDVHG�E\�������NP���NP���RQ�WKH�
RULJLQDO� EDVLV�� WKH� ZDWHU� VXUIDFH� UDWH� LV� LQFUHDVHG� E\� ������ RQ� WKH� RULJLQDO� EDVLV�� DQG�
H[FHHGV� WKH�DYHUDJH� ULYHU� QHWZRUN�GHQVLW\�DQG�U LYHU� QHWZRUN� UDWH�� ,Q�DGGLWLRQ�� WKURXJK� WKH�
H[SDQVLRQ� RI� WKH� LQWHUQDO� ZDWHU� ULQJ�� DQG� FRQYHUJHQFH� ZLWK� WKH� UHVLGHQWLDO� SDUN�� WKH� SODQ�
IRUPDWH� WKH� LQWHUQDO�DQG�H[WHUQDO�ZDWHU� ULQJ��DQG�VWUHQJWKHQ� WKH� IORRG�FRQWURO�DQG�GUDLQDJH�
FDSDFLW\��DQG�WKURXJK�WKH�LPSURYHPHQW�RI�ZDWHU�QHWZRUN�V\VWHP��IRUPDWH�WKH�H[SHULHQFH�RI�
WKH� -LDQJQDQ�ZDWHU�GZHOOLQJ��$QG� WKH�QHZ�SODQQLQJ�RI� WKH�ZDWHU� QHWZRUN� FRQQHFWHG� WR� WKH�
QHWZRUN��QRW�RQO\�HQKDQFH�WKH�DELOLW\�RI�UDLQZDWHU�VWRUDJH�FDSDFLW\��EXW�DOVR�UHGXFH�WKH�XUEDQ�
VXUIDFH�UXQ�RII��
�

�
Figure 11: The layout of river water system 

�
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+DELWDW�LQWR�D�QHWZRUN��VWUHQJWKHQ�WKH�FRQVWUXFWLRQ�RI�GLYHUVLILHG�JUHHQ�VSDFH��7KH�SODQ�WULHV�
WR� VWUHQJWKHQ� WKH� FRQVWUXFWLRQ� RI� D�Z LGH� UDQJH� RI� JUHHQ� VSDFH�� DQG� WR� LPSURYH� WKH�
SDUWLFLSDWLRQ�RI�JUHHQ�VSDFH��DQG�WR�SOD\�WKH�UROH�RI�GRW�OLNH�JUHHQ�VSDFH�LQ�D�PRUH�HIILFLHQW�
ZD\�� �7KH� ILQDO� UHDOL]DWLRQ� RI� WKH� SDUN�JUHHQ� VHUYLFH� UDGLXV� RI� ����PHWHUV�� ILYH�PLQXWHV� WR�
UHDFK��
�

�
Figure 12: The layout of green space system 

�
3XW�WKH�IDUPODQG�DV�DQ�LPSRUWDQW�SDUW�RI�WKH�RSHQ�VSDFH��*UHHQ�VSDFH�LV�QRW�RQO\�H[LVW�LQ�WKH�
RSHQ� VSDFH�� WKH� FRQVWUXFWLRQ� RI� HSLGHUPDO� SODQWLQJ� LV� DOVR� YHU\� QHFHVVDU\�� 7KHVH� YHUWLFDO�
JUHHQ� SDWFKHV� WKURXJK� WKH� JUHHQ� HQYLURQPHQW� ZLWK� WKH� FLW\� DV� D� ZKROH�� DQG� FDQ� EH� D�
UHDVRQDEOH� DQG� HIIHFWLYH� H[SDQVLRQ� RI� WKH� HQWLUH� FLW\
V� YHJHWDWLRQ� DUHD�� LPSURYH� WKH� FLW\
V�
FRPSUHKHQVLYH� HFRORJLFDO� EHQHILWV�� ,Q� WKH� UHVLGHQWLDO� EXLOGLQJ� URRI� RQ� WKH� LQWURGXFWLRQ� RI�
IDUPODQG��QRW�RQO\�KDV�WKH�SURGXFWLRQ�IXQFWLRQ��DV�ZHOO�DV�WKH�HFRORJLFDO�VHUYLFH�IXQFWLRQ�DQG�
WKH�UHFUHDWLRQ�IXQFWLRQ�DQG�WKH�HGXFDWLRQDO�IXQFWLRQ��ZKLFK�UHGXFHV�WKH�SROOXWLRQ�FDXVHG�E\�
WKH� WUDQVSRUWDWLRQ�RI� ORQJ�GLVWDQFH�DJULFXOWXUDO�SURGXFWV��$QG�FDQ�DOVR�EH�D�JUHHQ�EDVH� IRU�
XUEDQ�ODQGVFDSHV��
�
3.6 A low carbon green residential area 
7KH�UHVHDUFK�RI�ORZ�FDUERQ�JUHHQ�UHVLGHQWLDO�DUHD�LV�GLYLGHG�LQWR�WKUHH�OHYHOV��LQFOXGLQJ�ORZ�
FDUERQ� KRXVLQJ�� ORZ�FDUERQ� SXEOLF� EXLOGLQJV� DQG� JUHHQ� LQIUDVWUXFWXUH�� 'XH� WR� VSDFH�
FRQVWUDLQWV��WKH�DUWLFOH�RQO\�WR�GR�D�EULHI�LQWURGXFWLRQ��DQG�GR�QRW�HODERUDWH��
/RZ���FDUERQ�KRXVLQJ��7KH�SODQQLQJ�RI�WKH�/RZ�FDUERQ�KRXVLQJ�PDLQO\�LQFOXGLQJ�ILYH�DVSHFWV��
WKH�SODQQLQJ�VLWH�DQG�RXWGRRU�HQYLURQPHQW��KDYLQJ�ODQG�DQG�K\GURORJLFDO�HQYLURQPHQW��:DWHU�
VDYLQJ� DQG�Z DWHU� XVH�� 6DYLQJ� PDWHULDO� DQG�P DWHULDO� UHVRXUFHV� DQG� LQGRRU� HQYLURQPHQWDO�
TXDOLW\��
/RZ� �� FDUERQ� SXEOLF� EXLOGLQJV�� 7KH� SODQQLQJ� RI� WKH� /RZ�FDUERQ� SXEOLF� EXLOGLQJV� PDLQO\�
LQFOXGLQJ�WKUHH�DVSHFWV��VDYLQJ�ODQG�DQG�K\GURORJLFDO�HQYLURQPHQW��HQHUJ\�FRQVHUYDWLRQ�DQG�
HQHUJ\�XVH�DQG�LQGRRU�HQYLURQPHQWDO�TXDOLW\��
*UHHQ�LQIUDVWUXFWXUH��7KH�SODQQLQJ�RI�WKH�JUHHQ�LQIUDVWUXFWXUH� LQFOXGLQJ�VL[�DVSHFWV��HQHUJ\��
WUDQVSRUWDWLRQ�� XQGHUJURXQG� VSDFH� UHVRXUFH� XWLOL]DWLRQ�� UHJLRQDO� HQYLURQPHQW�� UHJLRQDO�
JUHHQLQJ��DQG�UHVRXUFHV��
�
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4. In conclusion 
 
1RZDGD\V��WKH�SODQQLQJ�PHWKRG�RI�WKH�HFRORJLFDO�UHVLGHQWLDO�DUHD��LV�VWLOO�LQ�WKH�LQLWLDO�VWDJH�RI�
GHYHORSPHQW� SUDFWLFH� LQ� RXU� FRXQWU\�� +RZHYHU�� LW� LV� XQGHQLDEOH� WKDW� ZLWK� WKH� GHHS�
LPSOHPHQWDWLRQ�RI� WKH�QHZ�XUEDQL]DWLRQ� LQ�&KLQD�� WKH�HFRORJLFDO� UHVLGHQWLDO�DUHD�ZLOO�EH� WKH�
JRDO�RI�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI� WKH�IXWXUH� UHVLGHQWLDO�DUHD��DQG� LV�RI�JUHDW�VLJQLILFDQFH�
IRU� WKH� VXVWDLQDEOH� GHYHORSPHQW� RI� XUEDQ� HFRQRPLF� DQG� VRFLHW\� DQG� WKH� FRQVWUXFWLRQ� RI�
KHDOWK\�� OLYDEOH�� VDIH� HFR�FLW\�&KHQ� HW� DO��������� 7KH� SDSHU� WDNH� WKH� SODQQLQJ� RI� &KHQMLD�
7RZQ�LQWHUQDWLRQDO�HFRORJLFDO�UHVLGHQWLDO�DUHD�LQ�6KDQJKDL�DV�DQ�H[DPSOH��E\�HVWDEOLVKLQJ�WKH�
IRXU�LQ�RQH�SODQQLQJ�VWUDWHJ\�RI�WKH�FRPSDFW�UHVLGHQWLDO�DUHD��WKH�JUHHQ�WUDYHO�UHVLGHQWLDO�DUHD��
WKH� HQYLURQPHQW�IULHQGO\� UHVLGHQWLDO� DUHD� DQG� WKH� ORZ�FDUERQ� HQYLURQPHQWDO� SURWHFWLRQ�
UHVLGHQWLDO� DUHD�� WR� FRPSUHKHQVLYHO\�H[SORUH� WKH�SODQQLQJ� WKHRU\�DQG�PHWKRG�RI� HFRORJLFDO�
UHVLGHQWLDO� DUHD� XQGHU� WKH� FRQFHSW� RI� HFRORJLFDO� VHFXULW\�� ,Q� WKH� DUHD� RI� WKH� FRPSDFW�
UHVLGHQWLDO� DUHD�� E\� HVWDEOLVKLQJ� D� UHDVRQDEOH� OLYLQJ� GHQVLW\�� HQFORVHG� QHLJKERUKRRGV� DQG�
GLYHUVLILHG� UHVLGHQWLDO� EXLOGLQJ� W\SHV�� WKH� SODQQLQJ� RI� WKH� HFRORJLFDO� UHVLGHQWLDO� DUHDV�
DGYRFDWHV� D� GLIIHUHQW� DJH� DQG� W\SH� RI� UHVLGHQWV� OLYLQJ� WRJHWKHU�� DQG� WKURXJK� WKH� UDWLRQDO�
GLVWULEXWLRQ�RI�SXEOLF�VHUYLFH� IDFLOLWLHV�� WR�FUHDWH�D�FRPSDFW�DQG�G\QDPLF�UHVLGHQWLDO�DUHD�� ,Q�
WKH�DUHD�RI�WKH�JUHHQ�WUDYHO�UHVLGHQWLDO�DUHD��WKH�SODQQLQJ�RI�WKH�HFRORJLFDO�UHVLGHQWLDO�DUHDV�
SD\�PRUH�DWWHQWLRQ�RQ�ZDONLQJ�IULHQGO\�DQG�ELNH�IULHQGO\��WKURXJK�WKH�]RQLQJ�RI�WKH�OD\RXW�RI�
WKH�SXEOLF�WUDQVSRUW�V\VWHP��DQG�WKH�FRQYHQLHQW�WUDQVIHU�IDFLOLWLHV��WR�PDNH�WKH�VKDUH�RI�SXEOLF�
WUDQVSRUW� WR� UHDFK� ����� ,Q� WKH� DUHD� RI� WKH� HQYLURQPHQWDOO\� IULHQGO\� UHVLGHQWLDO� DUHD�� WKH�
SODQQLQJ� RI� WKH� HFRORJLFDO� UHVLGHQWLDO� DUHDV� WDNHV�ZDWHU� DV� DQ� LPSRUWDQW� SDUW� RI� HFRORJLFDO�
DQG�UDLQZDWHU�PDQDJHPHQW�V\VWHP��%\�PDNLQJ� WKH�ZDWHU�V\VWHP�LQWR�D�ULQJ�� WR�FRQVWUXFW�D�
ZLGH�UDQJH�RI�JUHHQ�VSDFH�V\VWHP��DQG�E\�PDNLQJ�WKH�IDUPODQG�DV�DQ�LPSRUWDQW�SDUW�RI�RSHQ�
VSDFH��WR�LPSURYH�WKH�FLW\
V�FRPSUHKHQVLYH�HFRORJLFDO�EHQHILWV��,Q�WKH�DUHD�RI��WKH�ORZ�FDUERQ�
UHVLGHQWLDO� DUHD�� WKH� SODQQLQJ� RI� WKH� HFRORJLFDO� UHVLGHQWLDO� DUHDV� SD\V� DWWHQWLRQ� WR� WKH� ORZ�
FDUERQ�UHVLGHQWLDO��ORZ�FDUERQ�SXEOLF�EXLOGLQJV�DQG�WKH�FRQVWUXFWLRQ�RI�JUHHQ�LQIUDVWUXFWXUH��WR�
DFKLHYH�VDYLQJ�ZDWHU��VDYLQJ�ODQG��VDYLQJ�PDWHULDOV�DQG�VDYLQJ�HQHUJ\��
7KH�VWXG\�RI�WKH�SODQQLQJ�RI�WKH�HFRORJLFDO�UHVLGHQWLDO�DUHDV�LV�D�GHHSHQLQJ�VXEMHFW��VR�LQ�WKH�
SURFHVV� RI� SODQQLQJ� DQG� FRQVWUXFWLRQ� RI� HFRORJLFDO� UHVLGHQWLDO� DUHD�� ZH� VKRXOG� FOHDUO\�
XQGHUVWDQG� WKDW� WKH� GHYHORSPHQW� JRDOV�� WKH� SODQQLQJ� LQGH[� V\VWHPV� DQG� WKH� SODQQLQJ�
UHTXLUHPHQWV�RI� WKH�SODQQLQJ�DQG�FRQVWUXFWLRQ�RI�HFRORJLFDO�UHVLGHQWLDO�DUHD�ZLOO�EH�GLIIHUHQW�
ZLWK� WKH�GLIIHUHQFH�RI� UHJLRQDO� DQG� WKH�XUEDQ�VRFLR�HFRQRPLF�GHYHORSPHQW� VWDJH��6XFK�DV�
FROG�DUHDV�DQG�KRW�DUHDV��GHYHORSHG�DUHDV�DQG�XQGHUGHYHORSHG�DUHDV�DQ�VR�RQ��7KHUHIRUH��
WKH� SODQQLQJ� PHWKRG� RI� WKH� HFRORJLFDO� UHVLGHQWLDO� DUHD� VKRXOG� DOVR� EH� FRPELQHG� ZLWK� WKH�
GHYHORSPHQW� VWDJH�� GHYHORSPHQW� FRQGLWLRQV� DQG� RYHUDOO� XUEDQ� SODQQLQJ� RI� WKH� ORFDO� FLWLHV��
DQG� SXW� IRUZDUG� WKH� SUDFWLFDO� SODQQLQJ� DQG� GHVLJQ� VWUDWHJLHV� DFFRUGLQJ� WR� ORFDO� FRQGLWLRQV��
ZKLFK�QHHG�IXUWKHU�LQ�GHSWK�UHVHDUFK�DQG�LQQRYDWLRQ��
�
�
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�
Abstract 
 
7KH� UHVHDUFK�GLVFXVVHV� WKH� UXUDO�DUHD¶V� µUHIULJHUDWRU¶� UROH� WR� WKH�XUEDQ�DUHD��$QG�FKRRVLQJ�
WZR� UHDO� &KLQHVH� WRZQ� DQG� YLOODJH� SODQQLQJ� SUDFWLFHV� ZKLFK� DUH� ERWK� QDWXUDO� UHVRXUFH�
RULHQWHG��EXW�WKH\�KDYH�GLIIHUHQW�PHWKRGV�DQG�VWUDWHJLHV��
�
�
Key words:  
1DWXUDO�5HVRXUFH�2ULHQWHG��&KLQHVH�7RZQ�DQG�9LOODJH��&RRO�3ODQQLQJ�3UDFWLFH�
�
�
1. Introduction 
 
5HFHQW�\HDUV�LQ�&KLQD��PRUH�DQG�PRUH�FRQVWUXFWLRQ�ZRUN�DQG�IRFXV�PRYH�IURP�XUEDQ�WR�UXUDO�
DUHD��,Q�WKLV�SURFHVV��WRZQ�DQG�YLOODJH�SODQQLQJ�SOD\V�DQ�LPSRUWDQW�UROH��+RZHYHU��EHFDXVH�RI�
WKH� UDSLG�XUEDQL]DWLRQ�SURFHVV�&KLQD�KDV�H[SHULHQFHG�RYHU� WKH�SDVW�\HDUV��XUEDQ�SODQQLQJ�
ZLWK�UDSLG�LQGXVWULDO�WKLQNLQJ�LV�WKH�PDLQVWUHDP�LQ�&KLQHVH�SODQQLQJ�SUDFWLFHV��%XW�WRZQ�DQG�
YLOODJH� LQ� UXUDO� DUHD� KDYH� GLIIHUHQW� VLWXDWLRQV� IURP� SK\VLFDO� VSDFH� WR� FXOWXUH� EDFNJURXQG��
8QIRUWXQDWHO\�� DW� WKH� EHJLQQLQJ� RI� WKH� ULVH� RI� WRZQ� DQG� YLOODJH� SODQQLQJ�� EHFDXVH� RI� WKH�
LJQRUDQFH� RI� WKH� GLIIHUHQFH� DQG� UDSLG�GHYHORS� UHTXLUHPHQW�� SODQQHUV� VWLOO� XVH� WKH� VDPH�
PHWKRGV�DQG�ZD\V�RI�WKLQNLQJ�ZKLFK�KDV�EHHQ�SURYHG�WR�IDLO��7KXV��WKLV�UHVHDUFK�LV�EDVHG�RQ�
WKH�FKDUDFWHU�RI� WRZQ�DQG�YLOODJH�DQG� WKHLU�FORVH�UHODWLRQVKLS�ZLWK� UXUDO�DUHD�ZKLFK�DFWXDOO\�
DFW� WKH� FRROLQJ�WHPSHUDWXUH� V\VWHP� RU� WKH� µUHIULJHUDWRU¶� UROH� WR� WKH� XUEDQ� DUHD�ZKHUH� WKH\�
VXUURXQG�� 7ZR� UHDO� &KLQHVH� WRZQ� DQG� YLOODJH� SODQQLQJ� SUDFWLFH� KDV� EHHQ� FKRVHQ�� %RWK� RI�
WKHP�DUH�QDWXUDO�UHVRXUFH�RULHQWHG��EXW�WKH\�KDYH�GLIIHUHQW�PHWKRGV�DQG�VWUDWHJLHV�LQ�RUGHU�
WR� NHHS� DQG� VWUHQJWKHQ� WKHLU� HFRORJLFDO� IXQFWLRQ� RQ� RQH� KDQG�� DQG� RQ� WKH� RWKHU� KDQG� WR�
JXDUDQWHH�DQG�SURPRWH�WKH�WRZQ�DQG�YLOODJH¶V�OLYLQJ�DQG�SURGXFWLRQ�SXUSRVH��
�
�
2. The Role of Rural Area 
 
2.1 Supporting to the Urban Area 
&KLQD�KDV�H[SHULHQFHG�D�YHU\� UDSLG�GHYHORSPHQW�SURFHVV� LQ� WKH�SDVW�PRUH� WKDQ����\HDUV��
+RZHYHU�� WKLV�SURFHVV�DOPRVW�RQO\�KDSSHQHG�LQ�XUEDQ�DUHD��$QG�WKH�GHYHORSPHQW�RI�XUEDQ�
DUHD� LV� EDVHG� RQ� WKH� VXSSRUW� RI� ODUJH� DPRXQW� RI� &KLQHVH� UXUDO� DUHD�� 8UEDQ� DUHD� FDQQRW�
VXSSRUW�WKHPVHOYHV�ZLWKRXW�WKH�RXWVLGH�UXUDO�DUHD��)RU�H[DPSOH��IRRG��WKH�EDVLF�OLYLQJ�VRXUFH��
LV� FRPH� IURP� WKH� UXUDO� DUHD�� $QG� DOVR� WKH� HFR�V\VWHP� VXSSRUWLQJ� DERXW� WKH� IUHVK� DLU�
FLUFXODWLRQ�� 7R� VRPH� H[WHQW�� UXUDO� DUHD� SOD\� D� µUHIULJHUDWRU¶� UROH� WR� WKH� XUEDQ� DUHD��:LWKRXW�
UXUDO�DUHD�DV�µUHIULJHUDWRU¶��WKH�XUEDQ�KHDW�LVODQG�HIIHFW�ZLOO�PRUH�VHYHUH�DQG�ZRUVH��
�
2.2  Facing Problems 
)XUWKHUPRUH�� WKH�VXSSRUW�RI� UXUDO�DUHD� IRU�FLWLHV� LV�QRW�RQO\�DERXW�QDWXUDO� UHVRXUFH�EXW�DOVR�
LQFOXGLQJ�KXPDQ�UHVRXUFH��1XPHURXV�IDUPHUV�OHIW�WKHLU�ODQG�DQG�PRYHG�WR�FLWLHV�WR�MRLQ�LQ�WKH�
FRQVWUXFWLRQ�RI�XUEDQ�DUHD��7KHUHIRUH��SHRSOH�ZKR�VWLOO�OLYLQJ�LQ�WKH�UXUDO�DUHD�DUH�DOPRVW�WKH�
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DJHG� DQG� FKLOGUHQ�ZKR� DUH� QRW� HIIHFWLYH�ZRUNIRUFH�� 7KH\� DUH� QRW� FDSDEOH� WR�PDLQWDLQ� DQG�
VXVWDLQ�WKH�ODUJH�VFDOH�DJULFXOWXUDO�SURGXFWLRQ�DQG�D�ORW�RI�ODQGV�DUH�QRW�IDUPHG�DQG�OHIW�WKHUH�
ZLWK�ZHHGV��7KLV�LV�RQH�SUREOHP��$QRWKHU�SUREOHP�LV�WKDW�SHRSOH�FKDQJHG�WKH�IXQFWLRQ�RI�WKH�
ODQG� IRU� HFRQRP\� SXUSRVH�� )RU� H[DPSOH�� PDQ\� YLOODJHUV� ZKR� OLYLQJ� LQ� PRXQWDLQ� DUHD��
=KHMLDQJ�3URYLQFH�FKDQJHG� WKHLU� IDUP�RU� IRUHVW� ODQG� WR�SODQW� ODQGVFDSH� WUHHV��:H�ZLOO�KDYH�
PRUH�GHWDLOV�DERXW�WKLV�VLWXDWLRQ�LQ�WKH�FDVH�VWXG\��$QG�WKH�WKLUG�SUREOHP�LV�WKH�SODQQLQJ�DQG�
FRQVWUXFWLRQ�SUREOHP�XQGHU�WKH�PLVXQGHUVWDQGLQJ�RI� WKH�UXUDO�DUHD��%HFDXVH�LQ�WKH�SDVW����
\HDUV� LQ� &KLQD�� DOPRVW� DOO� WKH� SODQQLQJ� DQG� FRQVWUXFWLRQ� ZRUN� DUH� IRFXV� RQ� FLWLHV�� PRVW�
SODQQHUV�GR�QRW�KDYH�WKH�H[SHULHQFH�RI�UXUDO�SODQQLQJ��6R�WKH\�XVH�WKH�VDPH�WKRXJKWV�DQG�
ZD\V�LQ�WKH�UXUDO�SODQQLQJ�ZLWKRXW�XQGHUVWDQGLQJ�WKH�QDWXUDO�DQG�HFRORJLFDO�DWWULEXWHV�RI�UXUDO�
DUHD�DQG�PDGH�VRPH�PLVWDNH�WR�WKLV�DUHD��7KH�ILUVW�FDVH�LV�PDLQO\�GHDO�ZLWK�WKLV�SUREOHP��
�
�
3. Case Study One: South Mountain Rural and Town Area Planning 
 
3.1  Existing State of Affair 
7KH�ILUVW�FDVH�LV�KDSSHQHG�LQ�UXUDO�DUHD�RI�/L\DQJ�&LW\��-LDQJVX�3URYLQFH��VRXWKHDVW�RI�&KLQD��
7KLV� SODQQLQJ� VFRSH� LV����� VTXDUH� NLORPHWHUV�QDPLQJ�6RXWK�0RXQWDLQ�$UHD�� LQFOXGLQJ� WZR�
WRZQV�DQG�HLJKW�YLOODJHV��)LJXUH�����7KLV�DUHD�LV�PRVW�IDPRXV�IRU�WKHLU�KLJK�TXDOLW\�RI�QDWXUDO�
UHVRXUFH�LQ�6RXWKHDVW�RI�&KLQD�DQG�HYHQ�LQ�WKH�ZKROH�QDWLRQ��7KH�ORFDO�JRYHUQPHQW�ZDQW�WR�
XVH� WKLV� DGYDQWDJH�DQG�JLYH�PRUH� LPSHWXV� WR� SURPRWH� WKLV� DUHD¶V� HFRQRPLF� GHYHORSPHQW��
DQG�WKH�SODQQLQJ�LV�WKH�ILUVW�VWHS���
�

�
�

Figure 1: Location Area 
�
�
3.2  Planning Process and Problem Identification 
7KH�RULJLQ�RI�WKLV�SODQQLQJ�LV�IRU�HFRQRP\�FRQFHUQ�DQG�8S�'RZQ�SXVK��WKH�SXUSRVHV�RI�WKH�
JRYHUQPHQW�DUH�YHU\�FOHDU��%XW��ZKDW�LV�WKH�UHDO�DQG�PDLQ�SUREOHP�RI�WKLV�DUHD�LV�VWLOO�YDJXH�
EHIRUH� WKH� SODQQLQJ�� 7KHUHIRUH�� LQ� RUGHU� WR� ILQG� RXW� WKH� PDLQ� SUREOHP� RI� WKLV� DUHD�� WKH�
SODQQLQJ�KDV�EHHQ�ODXQFKHG�E\�ERWWRP�XS�LQYHVWLJDWLRQ�DQG�HQTXLUHV���
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6R�DW�WKH�ILUVW�VWHS�RI�WKLV�SODQQLQJ��D�PHHWLQJ�KDV�EHHQ�KROG�WR�LQYLWH�WKH�UHSUHVHQWDWLYHV�RI�
WKH�HLJKW�YLOODJHV�DQG�WZR�WRZQV��)LJXUH�����$QG�GXULQJ�WKH�PHHWLQJ��ORFDO�SHRSOH�ZKR�OLYH�LQ�
WKLV� DUHD� JDYH� WKH� IHHGEDFN� WKDW� WKH� HFRQRP\� SUREOHP� LV� QRW� WKH� ILUVW� SUREOHP� WKH\� DUH�
FRQFHUQLQJ�DERXW��EHFDXVH�WKH\�DUH�IDFLQJ�WKH�PRUH�VHYHUH�SUREOHP�RI�WKH�IORRG��7KH�ZKROH�
DUHD�LV�IDFLQJ�YHU\�VHYHUH�IORRG�SUREOHP���
�

�
�

Figure 2: Representatives Meeting 
�
7KHQ� WKURXJK� WKH� GLVFXVVLRQ�� LQTXLVLWLRQ� DQG� ILHOG� LQYHVWLJDWLRQ�� LW� LV� VKRZQ� WKDW� WKH� IORRG�
SUREOHP� LV� WKH� UHVXOW�RI� WKH�RYHUGHYHORSPHQW� IRU� WRXULVP�DQG�ZURQJ�FRQVWUXFWLRQ�EHKDYLRU��
)RU� WKLV�DUHD� LV�EHORQJ� WR� WKH�7LDQPX�0RXQWDLQ�DQG� LW� LV� IDPRXV� IRU� LWV�KLJK�TXDOLW\�QDWXUDO�
PRXQWDLQ� DQG� ZDWHU� UHVRXUFHV�� HVSHFLDOO\� WKH� KLOO\� WHUUDLQ� DQG� WKH� EHDXWLIXO� ULYHUV� DQG�
VWUHDPV�EHWZHHQ� WKH�KLOOV� �)LJXUH�����$QG� WKH� WHPSHUDWXUH�RI� WKLV�DUHD�DW�VXPPHU� LV�PXFK�
ORZHU�WKDQ�WKH�WHPSHUDWXUH�LQ�WKH�FLWLHV�DURXQG��6R�HYHU\�VXPPHU�PDQ\�SHRSOH�ZKR�OLYHV�LQ�
WKH� FLWLHV� FRPH� WR� KHUH� WR� DYRLG� XUEDQ� DUHD¶V� VXPPHU� KHDW��%HFDXVH� RI� WKH� QHHG� RI� FLW\�
SHRSOH��WKLV�DUHD�KDV�GHYHORSHG�WRXULVP�PDQ\�\HDUV�DJR��$QG�WKH�SHRSOH�OLYLQJ�LQ�WKLV�DUHD�
DUH�WKH�HDUOLHU�JURXS�WKDW�KDV�WRXULVP�LQFRPH�DGGLQJ�WR�WKHLU�QRUPDO�LQFRPH��7KHUHIRUH��WKH�
HFRQRP\�SUREOHP�LV�QRW�WKHLU�ILUVW�WKLQNLQJ��
�

�
 

Figure 3: Mountain Topographic Analysis 

�

1749



=+$1*��;LQ[LQ� Chinese Rural Planning Practice     ��WK�,62&$53�&RQJUHVV�������
/,��-LQJVKHQJ�

�
�

�
7R� VXSSRUW� WKH� WRXULVP��PDQ\� FRQVWUXFWLRQ� KDV� EHHQ� KDVWLO\� GRQH�ZLWKRXW� HQRXJK� WKLQNLQJ�
ZKLFK� OHDG� WR� WKH� RYHU�GHYHORSPHQW� RI� ODQG� XVH� DQG� PLVWDNHQ�FRQVWUXFWLRQ� RI� WKH�
HPEDQNPHQW��$QG�WKH�UHVXOW�LV�VR�PDQ\�ULYHUV�DQG�VWUHDPV�KDV�EHHQ�SROOXWHG��EORFNHG�DQG�
HYHQ�GLVDSSHDUHG��)LJXUH�����:LWKRXW�WKH�HQRXJK�ULYHUV�DQG�VWUHDPV�WR�VWRUH�DQG�GLVWULEXWH�
ZDWHU��ZKHQHYHU�LQ�WKH�UDLQ\�VHDVRQ��IORRG�EHJDQ�WR�WRUWXUH�WKLV�DUHD��$V�HYHU\�VXPPHU�LV�WKH�
WRXULVW� VHDVRQ� DQG� LV� DOVR� WKH� UDLQ\� VHDVRQ�� WKH� IORRG� VLWXDWLRQ� LV� JHWWLQJ� ZRUVH� LQ� UHFHQW�
\HDUV�WKDW�QRW�RQO\�UHGXFH�WKH�WRXULVWV¶�SDVVLRQ�EXW�DOVR�DIIHFW�WKH�SHRSOH¶V�QRUPDO�OLYHV�ZKR�
DUH� OLYLQJ� WKHUH��(YHQ�PRUH�� LI� WKLV�VLWXDWLRQ�FRQWLQXHV�� WKLV�DUHD¶V�HFRORJLFDO�V\VWHP�ZLOO�EH�
GHVWUR\HG�DQG�QRW�WR�PHQWLRQ�WKH�µUHIULJHUDWRU¶�IXQFWLRQ���
�

�
�

Figure 4: Polluted River 

�
�
3.3 Planning Strategies 
�
%DVHG�RQ�WKH�VXUYH\�EHIRUH�WKH�SODQQLQJ�DQG�WR�GHDO�ZLWK�WKH�IORRG�SUREOHPV�DW�ILUVW��WKURXJK�
VHYHUDO�URXQGV�GLVFXVVLRQV�ZLWK�ORFDO�SHRSOH�DQG�DOVR�WKH� ORFDO�JRYHUQPHQW�ZDWHU�UHVRXUFH�
GHSDUWPHQW�� SODQQLQJ� VWUDWHJLHV� KDYH� EHHQ� WDNHQ� RXW�ZKLFK� DUH� DGKHUH� WR� WKH� SULQFLSOH� RI�
QDWXUDO�UHVRXUFH�RULHQWDWLRQ�DQG�IRFXV�RQ�WKH�ZDWHU�UHVRXUFH�DQG�ULYHU�FKDQQHO�GUHGJLQJ��2Q�
WKLV� EDVLV�� WKH� SODQQLQJ� DQG� GHVLJQ� LV� FDUULHG� RXW� IRU� WKH� ODQGVFDSH� DQG� SXEOLF� IDFLOLWLHV�
XSJUDGLQJ��
�
Strategy I: Keep Intact of the Mainstream Rivers and Basins  
7KHUH� DUH� VL[� PDLQ� ULYHUV� LQ� WKLV� DUHD� DQG� WKH\� GLYLGH� WKH� ZKROH� DUHD� LQWR� VHYHQ� EDVLQV�
�)LJXUH�����6R�WKH�ILUVW�VWHS�RI�WKH�SODQQLQJ�LV�WR�SURWHFW�DQG�UHWDLQ�WKH�HFRV\VWHP�SDWWHUQ�RI�
WKH�UHODWLRQVKLS�EHWZHHQ�WKH�ULYHUV�DQG�WKH�PRXQWDLQV��)RUELG�DQ\�FRQVWUXFWLYH�EHKDYLRUV�WKDW�
ZLOO�HQGDQJHU�DQG�GHVWUR\�HFRORJLFDO�VHFXULW\�LQ�WKH�EDVLQV��$QG�SUHYHQW�WKH�GLIIHUHQW�W\SH�RI�
QRQ�FRQVWUXFWLRQ� ODQG� LQWR� FRQVWUXFWLRQ� ODQG� WKURXJK�VWULFW� FRQVWUXFWLRQ� FRQWURO� E\� ODQG�DQG�
FRQVWUXFWLRQ�PDQDJHPHQW�GHSDUWPHQW�RI� ORFDO�JRYHUQPHQW��7KH�SODQQLQJ�SURYLGH�D�GHWDLOHG�
ODQG�FODVVLILFDWLRQ�PDS�WR�KHOS�WKH�JRYHUQPHQW�WR�VXSHUYLVLRQ�DQG�PDQDJHPHQW��)LJXUH������
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Figure5: Mainstream Rivers and Basins 

�
 

  
Figure6: land classification map 

 
�
Strategy II: Core Area Resource Recovering 
7KH�ZKROH�VFRSH�RI�6RXWK�0RXQWDLQ�$UHD�LV�DW�WKH�GRRU�RI�/L\DQJ�6RXWK�0RXQWDLQ�%DPERR�
6HD�6FHQLF�$UHD�ZKLFK�LV�DQ�$$$$$�QDWLRQDO�VFHQLF�VSRW��WKH�WRS�OHYHO�LQ�&KLQD
V�VFHQLF�VSRW�
UDWLQJ�VWDQGDUGV��7KH�HDVW�SDUW�RI�WKH�SODQQLQJ�VFRSH�DUHD�LV�QHDUHU�WKLV�VFHQLF�VSRW�DQG�DV�
WKH�SDVV�ZD\�WR�WKH�VSRW�LW�DWWUDFWV�PRUH�FLW\�SHRSOH�WKDQ�WKH�ZHVW�SDUW�RI�WKH�VFRSH��$QG�DOVR�
LW�KDV�PRUH�FRQVWUXFWLRQ�ZLWKRXW�FDUHIXO�FRQVLGHUDWLRQ��,WV�IORRG�SUREOHP�LV�DOVR�PRUH�VHULRXV�
WKDQ�WKH�ZHVW�SDUW��7KHUHIRUH��WKLV�SDUW�RI�VFRSH�KDV�EHHQ�FKRVHQ�WR�WKH�FRUH�DUHD�WR�DQDO\]H�
DQG�UHRUJDQL]H�WKH�UHVRXUFH��)LJXUH����
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�

 
 

Figure 7: Core Area Site 

�
)LUVWO\��'XULQJ�WKH�LQYHVWLJDWLRQ��D�VSHFLDO�FKDUDFWHU�RI�WKH�ODQGVFDSH�SDWWHUQ�KDV�EHHQ�IRXQG�
WKDW�QRW�OLNH�WKH�HDVW�&KLQD¶V�-LDQJQDQ�:DWHU�7RZQ��WKLV�DUHD�ZKLFK�DORQJ�WKH�ULYHU�WKHUH�LV�
DOZD\V�WKH�IDUPODQG�RU�WKH�ILHOG�DQG�LW�KDV�D�YHU\�LPSRUWDQW�IXQFWLRQ�WKDW�WR�EHFRPH�WKH�IORRG�
EXIIHU� WR�DYRLG� WKH�YLOODJH� WR�EH�GURZQHG� �)LJXUH����%XW�GXULQJ� WKH�SDVW�\HDUV�XQWKRXJKWIXO�
FRQVWUXFWLRQ��VRPH�EXIIHU�DUHD�KDV�EHHQ�GHVWUR\HG��6R�LQ�WKH�SODQQLQJ��UHFRYHULQJ�WKH�EXIIHU�
]RQH�EHFRPH�WKH�ILUVW�VWHS���
 

 
 

Figure 8: Flood Buffer Pattern 
 
6HFRQGO\��UHFRYHULQJ�WKH�QDWXUDO�ULYHU�OLQHDU��,Q�WKH�SDVW�\HDUV¶�GHYHORSPHQW��LQ�RUGHU�WR�PRUH�
HIILFLHQF\�DQG�KDYLQJ�PRUH�ODQG�XVH��WKH�FRQVWUXFWLRQ�KDV�FKDQJH�WKH�ULYHUV¶�QDWXUDO�OLQHDU�WR�
PRUH�VWUDLJKW�OLQHDU��7KHQ��WKH�ZDWHU�KDV�QRW�HQRXJK�WLPH�DQG�VSDFH�WR�VWD\��WKDW�LV�ZK\�WKH�
IORRG�KDSSHQHG��6R��LQ�WKH�SODQQLQJ��WKH�FXUYHG�QDWXUDO�ULYHU�OLQHDU�QHHG�WR�EH�UHFRYHUHG�WR�
OHW�WKH�IORRG�KDYH�PRUH�EXIIHU�VSDFH��)LJXUH�����
�

�
�

Figure 9: Natural River Linear Recovering 
�
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Strategy III: Embankment�Detailed Design Demonstration �
,Q�WKH�ULYHU�EXIIHU�]RQH��LV�QRW�WKH�SXUH�QDWXUDO�VSDFH�WKDW�SURKLELW�KXPDQ�HQWHULQJ��,W�FDQ�MRLQ�
WR� SURSHU� KXPDQ� DFWLYLW\� ZKLFK� DOVR� FDQ� KHOS� SHRSOH� WR� PRUH� XQGHUVWDQG� RI� WKLV� DUHD¶V�
HFRV\VWHP�DQG�HQMR\�WKH�QDWXUDO�ODQGVFDSH��%DVHG�RQ�WKLV�LGHD��VRPH�GHWDLOHG�GHVLJQ�QHDU�
WKH�ULYHU�KDV�EHHQ�GRQH��:KLOH�UHFRYHULQJ�WKH�FKDUDFWHU�RI�QDWXUDO�ULYHUV�HPEDQNPHQW��VRPH�
ULYHUVLGH� SURPHQDGH� KDV� EHHQ� DGGHG� DQG� FKDQJH� WKH� VWUDLJKW� OLQH� HPEDQNPHQW� WR� WKH�
UHVWLQJ�VORSH� WKDW�PRUH�SHRSOH�FRXOG�VDIHO\�FORVH� WR� WKH�ULYHU�DQG�HQMR\� WKHLU� WLPH�QHDU� WKH�
ULYHU��)LJXUH�����

�
 

Figure 10: Embankment Detailed Design 

�
4. Case Study Two: Tangxi Village Planning 
 
&RPSDUH�WR�WKH�ILUVW�FDVH¶V� ODUJH�DUHD�� WKH�VHFRQG�FDVH�VWXG\�LV�VSHFLILF�RQ�D�VPDOO�YLOODJH�
ZKLFK�QDPH�LV�7DQJ[L�DQG�ORFDWHG�LQ�6LPLQJ�0RXQWDLQ�DUHD��=KHMLDQJ�3URYLQFH��HDVW�FRDVW�RI�
&KLQD��7KLV�YLOODJH�LV�DOPRVW�DW�WKH�WRS�RI�WKH�PRXQWDLQ��VR� LQ�WKH�VXPPHU�� WKH�WHPSHUDWXUH�
KHUH�LV�DOPRVW�HLJKW�GHJUHHV�ORZHU�WKDQ�WKH�DYHUDJH�LQ�WKH�VXUURXQGLQJ�SODLQV��,W�LV�D�WUXO\�D�
µUHIULJHUDWRU¶�YLOODJH�WR�WKH�XUEDQ�SHRSOH��$QG�DOVR�QHDU�WKH�YLOODJH�RQO\�DERXW�VL[�PLOHV�LV�WKH�
HQWUDQFH�RI�WKH�6LPLQJ�0RXQWDLQ�1DWLRQDO�)RUHVW�3DUN��(YHU\�VXPPHU��D�ORW�RI�XUEDQ�SHRSOH�
FRPH�WR�WKH�SDUN�DQG�VRPH�UHWLUHG�SHRSOH�HYHQ�OLYH�WKHUH�IRU�WKH�ZKROH�VXPPHU�DERXW�WZR�RU�
WKUHH�PRQWKV� LQ�RUGHU� WR�HVFDSH� WKH�FLWLHV¶�VXPPHU�KHDW��6RPH�RI� WKHVH�SHRSOH�HYHQ� IURP�
6KDQJKDL��
�
4.1 Planning Origin 
7KH� RULJLQ� RI� WKLV� SODQQLQJ� LV� ERWWRP�XS� WKDW� LV� QRW� IURP� JRYHUQPHQWDO� ZLOO�� EXW� IURP� WKH�
YLOODJHU��7KH\�KDYH�VWURQJ�ZLOOLQJ�WR�FKDQJH�WKHLU�OLYHV�DQG�WR�LQFUHDVH�WKHLU�LQFRPH��%HFDXVH�
LQ� WKH� ODVW� IHZ�\HDUV�� WKLV�YLOODJH�KDV� ILQLVKHG�D� WUDQVIRUPDWLRQ� IURP�DJULFXOWXUH� WR�SODQWLQJ��
%XW� DORQJ�ZLWK� WKH�GRZQWXUQ�RI�&KLQHVH� UHDO� HVWDWH�� WKHLU� SODQWLQJ� LQFRPHV�EHJLQ� WR� D�GLP�
YLHZ��7KH� YLOODJHUV�ZDQW� WR� ILQG�D�QHZ�ZD\� WR� FKDQJH� WKHLU� OLYHV�DQG�DGGLQJ� WKHLU� LQFRPH��
$OVR�WKH\�KDYH�WKH�ZLVK�WR�LPSURYH�WKH�OLYLQJ�HQYLURQPHQW�RI�WKHLU�YLOODJH��
�
4.2 Planning Process 
%HFDXVH�RI�WKH�ERWWRP�XS�RULJLQ�RI�WKH�SODQQLQJ��WKH�YLOODJHUV�DUH�YHU\�HQWKXVLDVWLF�DQG�HDJHU�
WR�SURYLGH�D�ORW�RI�LQIRUPDWLRQ�DERXW�WKHLU�YLOODJH��$QG�VRPH�RI�WKHP�DUH�QRW�RQO\�IDPLOLDU�ZLWK�
WKH�FXUUHQW�VLWXDWLRQ�EXW�KDYH�DEDQGRQ�RI�KLVWRULFDO�NQRZOHGJH�RI�WKH�YLOODJH��7KHUHIRUH��ZLWK�
WKH�KHOS�RI�WKH�YLOODJHUV��WKURXJK�WKH�SODQQLQJ�VXUYH\�DQG�GLVFXVVLRQ�ZLWK�WKHP��WKH�YLOODJH¶V�
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QDWXUDO�UHVRXUFH�ZLWK�GHHS�FXOWXUH�KHULWDJH�FRPH�RXW�DQG�EHFRPH�WKH�PDLQ�GULYLQJ�IRUFH�IRU�
WKH�SODQQLQJ��
�
4.3 Planning Strategies 
7KH�SODQQLQJ�VWUDWHJLHV�PDNLQJ� LV�QRW� OLPLWHG� WR� YLOODJH�EXLOW�XS�DUHD��EXW� WKH�ZKROH� YLOODJH�
DGPLQLVWUDWLYH� DUHD� KDV� EHHQ� FRQVLGHUHG� DV� D� ZKROH� HFRV\VWHP�� ,WV� VFRSH� LV� DERXW� �����
VTXDUH�NLORPHWHUV��$QG�WKH�YLOODJH�EXLOW�XS�VHWWOHPHQW�LV�LQ�WKH�FHQWHU�RI�WKH�DUHD�ZKLFK�OLYLQJ�
DERXW�PRUH�WKDQ�RQH�WKRXVDQG�SHRSOH��%XW�DERXW�KDOI�RI�WKHP�DUH�JRLQJ�RXW�IRU�ZRUN�DQG�QRW�
DOZD\V�OLYLQJ�WKHUH��
�
Strategy I: Overall Forest Protection of the Whole Village Area 
6HHQ�IURP�WKH�DUHD�� WKH�YLOODJH�EXLOW�XS�DUHD� LV�RQO\�D�VPDOO�SDUW� LQ� WKH�FHQWHU�RI� WKH�ZKROH�
YLOODJH�DGPLQLVWUDWLYH�VFRSH��%HVLGH�DQG�QHDU� WKH�EXLOW�XS�YLOODJH�DUHD�� WKH�ZHVW�SDUW� LV� WKH�
DJULFXOWXUH� SODQWLQJ� DUHD� DQG� WKH� HDVW� SDUW� LV� WKH� QDWXUDO� ODQGVFDSH� DUHD� ZKLFK� LQFOXGLQJ�
VRPH�VPDOO�KLOOV�WKDW�SHRSOH�FDQ�FOLPE�XS�DQG�DOVR�VRPH�UHVHUYRLUV��$QG�WKH�IDUDZD\�DUHD�LV�
WKH� IRUHVW� DUHD� ZKLFK� SHRSOH� FDQ� KDUGO\� UHDFK� DQG� FOLPE�� DQG� DOVR� LW� LV� QRW� DOORZ� QRUPDO�
SHUVRQV�WR�JHW�LQWR�DV�WKH�HFRORJLFDO�SURWHFWLRQ�UHTXLUHPHQWV��6R�WKH�RYHUDOO�)RUHVW�SURWHFWLRQ�
RI�WKH�ZKROH�YLOODJH�DUHD�LV�RQ�WKH�EDVLV�RI�WKH�GLIIHUHQW�FKDUDFWHUV�DQG�IXQFWLRQV��7KH�EXLOG�
XS�YLOODJH�LV�ORFDWHG�DQG�KROG�E\�WKH�QDWXUDO�VSDFH��-XVW�OLNH�LQ�WKH�7DL�&KL�GLDJUDP��RQO\�LI�WKH�
QDWXUDO�SDUW�EH�SURWHFWHG�ZHOO��WKH�ZKROH�V\VWHP�FDQ�EH�EDODQFHG��)LJXUH������
�

 
 

Figure 11: Village Whole Area Function Division 

�
Strategy II: Maintain the Historical and Culture Meaning Landscape�
7KH�PRXQWDLQV�DURXQG�WKH�EXLOW�XS�YLOODJH�DUH�QRW�RQO\�KDYH�WKH�HFR�IXQFWLRQ�EXW�DOVR�KDYH�D�
ORQJ�KLVWRULFDO�PHDQLQJ�LQ�)HQJ�6KXL��WKH�GHHS�DQG�ORQJ�WHUP�&KLQD�JHRPDQWLF�OHDUQLQJ��,W�LV�
QRW�XVHG�YHU\�RIWHQ� WRGD\��EXW� LQ� WKH�DQFLHQW� WLPH�SHRSOH�XVH� LW� WR�FKRRVH�ZKHUH� WKH\� OLYH��
$QG� WKLV�YLOODJH�EHHQ�FKRVHQ�KHUH� LV�EHFDXVH� WKH\� IRXQG� WKH�VQRZ� LQ� WKLV�SODFH� LV�HDV\� WR�
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PHOW�DQG� LW�PHDQV� LW� LV�ZDUP�KHUH��$QG�DOVR� WKHUH�DUH�VHYHUDO�KLOOV�DURXQG� WKLV�SODFH�� WKH\�
JLYH�D�YHU\�JRRG�SURWHFWLRQ�IURP�ZLQG�DQG�FROG�DLU��(YHQ�QRZ�WKHVH�KLOOV�ZKLFK�FDQ�EH�VHHQ�
LQ� WKH� YLOODJH�� DQG� WKH� DJHG� YLOODJHU� FDQ� FDOO� RXW� WKH� PHDQLQJ� QDPHV�� VXFK� DV� GUDJRQ��
SKRHQL[�DQG�VR�RQ��(DFK�KLOO¶V�QDPH�KDV�D�V\PEROLF�DXVSLFLRXV�PHDQLQJ�LQ�&KLQHVH�FXOWXUH��,�
WKLQN� LW� LV�QRW�VXSHUVWLWLRXV��EXW�DFWXDOO\� UHIOHFW� WKH�UHODWLRQVKLS�EHWZHHQ�WKH�KXPDQ�DQG� WKH�
QDWXUH��$QG�VKRZQ�WKH�UHVSHFW�RI�WKH�YLOODJHUV�WR�WKH�QDWXUH��7R�FRQWLQXDWLRQ�RI�WKH�WUDGLWLRQ��
WKH� SODQQLQJ� DGYLVH� WR� LQWHQVHO\� PDLQWDLQ� WKLV�� QRW� RQO\� WR� SURWHFW� WKH� SK\VLFDO� KLOOV� DV�
ODQGVFDSH�EXW�WKH�PHDQLQJIXO�VWRULHV�EHKLQG��)LJXUH������
�

�
 

Figure 12: Historical and Culture Meaning Landscape 
 

Strategy III: Details Design of the Village's Environmental Facilities 
2Q�WKH�EDVLV�RI�WKH�ZKROH�HFR�DQG�QDWXUDO�VWUXFWXUH�SURWHFWLRQ�DQG�PDLQWDLQLQJ��WKH�YLOODJH¶V�
EXLOG�XS� HQYLURQPHQW� LV� WKH� QH[W� SUREOHP� QHHG� WR� EH� VROYHG�� $V� WKH� DQDO\VLV� EHIRUH�� WKH�
YLOODJH�KDV�WKH�QDWXUDO�DGYDQWDJH�RI�WHPSHUDWXUH�LQ�VXPPHU�DQG�KDV�WKH�ORFDWLRQ�VXSHULRULW\�
QHDU� WR� WKH� KRW� VFHQLF� VSRW�� $QG� DOVR�� LW� KDV� WKH� DFFRPPRGDWLRQ� OLYLQJ� QHHG� RI� WKH� XUEDQ�
SHRSOH�LQ�WKH�VXPPHU��,I�WKH�YLOODJH�KDV�D�FOHDQ�DQG�FKDUDFWHULVWLF�EXLOW�XS�HQYLURQPHQW��WKH�
YLOODJH�ZLOO�DWWUDFW� WKH�XUEDQ�SHRSOH�WR� OLYH�DQG�WKH�YLOODJHUV�ZLOO�DGG�DQRWKHU�ZD\�RI� LQFRPH�
ZKLFK�ZLOO�QRW�OHW�WKHP�OHDYH�WKHLU�KRPH��
�
7KH� GHWDLOHG� SODQ� DQG� GHVLJQ� DOVR� IROORZ� WKH� HFRORJLFDO� DQG� QDWXUDO� FRQFHSW�� DYRLGLQJ� WR�
IDPLOLDU�ZLWK� WKH�XUEDQ�FRQVWUXFWLRQ�DQG�XVLQJ� WKH� ORFDO�PDWHULDO��)RU�H[DPSOH�� WKHUH� LV�RQH�
SODFH�DW�WKH�FURVV�RI�WKH�WZR�PDLQ�URDGV�RI�WKH�YLOODJH��DQG�LW�LV�XSIURQW�WKH�HQWUDQFH�URDG�DV�
D�VLJQDO�SODFH��%XW�EHIRUH�WKH�SODQQLQJ��WKLV�SODFH�VHHPV�OLNH�WR�EH�ZDVWHG��QRW�HYHQ�WR�VD\�
WKH� ODQGPDUN� RI� WKH� YLOODJH�� $V� WKH� YLOODJH� LV� LQ� WKH�PRXQWDLQ� DUHD�� LW� LV� IXOO� RI� URFNV� ZLWK�
GLIIHUHQW�VKDSHV��7KH�GHWDLOHG�GHWDLO�XWLOL]H� WKLV� IHDWXUH�DQG�EXLOG�XS�D� ODQGVFDSH�ZLWK� ORFDO�
URFNV¶� FKDUDFWHULVWLF� �)LJXUH� ����� $QRWKHU� H[DPSOH� LV� D� SXEOLF� IDFLOLW\� ZKLFK� LV� EXLOW� RQ� WKH�
EULGJH��%HFDXVH�PRVW�SHRSOH� OLYLQJ� LQ� WKH�YLOODJH�QRZ� LV� WKH�DJHG�DQG�FKLOGUHQ�� WKH\�QHHG�
VRPH�SODFH� WR� UHVW�DQG� WDON� WRJHWKHU��7KH�JDOOHULD� LV�SODQQHG� IRU� WKLV�SXUSRVH�DQG� LW� LV� WKH�
LGHD�RI�WKH�YLOODJH�QRW�WKH�SODQQHU��:H�SODQQHUV�MXVW�KHOS�WKHP�WR�UHDOL]H�WKHLU�LGHD�DQG�JDYH�
WKHP�VRPH�GHVLJQ�DGYLFH��)LJXUH������
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Before Planning                                                        After Planning 
 

Figure 13:  Rock Corner Landmark 

�

�
 

Before Planning                                                        After Planning 
 

Figure 14: Bridge Galleria 

�
5. Conclusion 
&KLQD�KDV�D�YHU\�UDSLG�VRFLR�HFRQRPLF�GHYHORSPHQW�DIWHU�WKH�5HIRUP�DQG�2SHQLQJ�XS�RYHU�
WKH� SDVW� ��� \HDUV�� ,Q� WKLV� SHULRG� RI� WLPH�� HFRQRP\� GHYHORSPHQW� KDV� EHHQ� HPSKDVL]H� WRR�
PXFK� WR� LJQRUH� WKH� SURWHFWLRQ� DQG�PDLQWDLQLQJ� RI� WKH� HFRV\VWHP�DQG� QDWXUDO� HQYLURQPHQW��
HVSHFLDOO\�WKH�VXSSRUW�WR�WKH�FLWLHV�DQG�FDUHOHVV�ZLWK�WKH�UXUDO�DUHD���
�
1RZDGD\V��ZLWK�WKH�HPHUJHQFH�RI�YDULRXV�HQYLURQPHQWDO�SUREOHPV��SHRSOH
V�FRQVFLRXVQHVV�
KDV� DOVR� EHJXQ� WR� WUDQVIRUP�� )URP� WKH� VLPSOH� IRFXV� RQ� HFRQRPLF� DQG� PDWHULDO� VSDFH�
GHYHORSPHQW��LW�KDV�EHJXQ�WR�UHWXUQ�WR�UHVSHFW�IRU�WKH�RYHUDOO�QDWXUDO�HQYLURQPHQW��$QG�LW�KDV�
JUDGXDOO\�FRPH�WR�UHDOL]H�WKDW� WKH�VWDELOLW\�RI�HFRV\VWHPV�LQ�UXUDO�DUHDV�LV�DOVR�D�JXDUDQWHH�
IRU�PDLQWDLQLQJ�XUEDQ�HFRV\VWHPV��
�
7KURXJK� WZR� UHDO� SODQQLQJ� SUDFWLFH� FDVHV�� WKLV� VWXG\� H[SORUHV� WKH� SODQQLQJ� VWUDWHJLHV� IRU�
UHVWRULQJ� QDWXUDO� HFRV\VWHP� IXQFWLRQV� LQ� UXUDO� DQG� WRZQ� DUHDV� IURP� V\VWHP� WR� GHWDLO� E\�
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SURWHFWLRQ�DQG�PDLQWDLQLQJ� WKH� LQWHJULW\�DQG�KDUPRQ\�RI� WKH�UHJLRQDO�V\VWHP�DV�D�ZKROH�� ,Q�
RUGHU�WR�JXDUDQWHH�WKH�UROH�RI�WKH�µUHIULJHUDWRU¶�LQ�UXUDO�DUHDV�ZLOO�QRW�EH�GHVWUR\HG��,Q�&KLQD��
WKHUH�LV�VWLOO�D�ORQJ�ZD\�WR�GR�WKLV�DVSHFW�RI�ZRUN��WKLV�VWXG\�LV�RQO\�D�EHJLQQLQJ�RI�LW��
�
�
�
�
�
�
�
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Abstract 
City is a space for people to live, the physical feeling of citizens is direct impacted by 
urban micro climate, which includes thermal environment, wind environment and 
acoustic environment. However, traditional urban development pattern, which is led by 
high-efficiency spatial use result high FAR (Floor Area Ratio), high density and high 
height urban morphology. Under this spatial development pattern and morphology, 
which is conducted by this pattern, urban physical environment is impacted negatively. 
In this study field, the most common research object can be considered is the UHI 
(Urban Heat Island) effect. Many previous researches have provided many 
consequences in this area, includes mechanism of UHI and possible resolutions. 
However, urban spatial is complex system, and UHI only can be believed as a part of 
urban micro climate. Meanwhile, due to data and analysis techniques limitation, many 
previous researches are considered lack of quantitative method in some extent. Thus, 
this research mention to study how to objectively and quantitatively measure the urban 
micro climate based on urban physical environment big data, and attempt to find out 
the interaction mechanism between urban 3D morphology and urban micro climate. In 
addition, attempts to provide possible way which can adopts the research results to 
guide urban design practice, optimize urban 3D morphology and construct a better 
urban physical environment. 
Key words: Urban Micro Climate, Urban 3D Morphology, Morphology Optimization, 
Urban Physical Environment, Micro Climate Big Data, Urban Design 

1. Introduction 
The rapid progress of global climate change and urbanization has caused the city to 
face a series of city climate problems such as frequent climate extremes, hot summer 
temperatures, and increased air pollution (Carmin et al., 2012). Therefore, Explore the 
impact of urban spatial pattern changes on the physical environment of cities, the 
relationship mechanism between urban 3D morphology and urban physical 
environment, and use urban micro climate data and law behind these data to guide 
planning and construction can be considered is a hot topic for current planners, 
builders, and climatologists. Cities across the world are recognizing increasingly that 
they will face a growing variety of challenges related to global climate change, and a 
number of leaders in these cities are starting to adopt some measurement to optimize 
the urban micro climate (Pelling et al., 2011). However, any researches which keep 
away from urban 3D morphology to analysis and provide related measurement for 
optimize urban morphology or urban physical can be believed lack of rationality. 
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Because many previous researches such as Stathopoulos and Baskaran (1996) and 
Peter and Richard (1999) have conducted research on urban 3D morphology and 
urban micro climate, their research consequences prove that the building three-
dimensional form is related with urban micro climate directly. The height, form and 
scale of building will impact on near-surface turbulence, and this effect will influence 
on urban thermal and wind environment, thus urban micro climate will be changed due 
to different urban 3D morphology. (Figure 1) 

 

 

 

 

 

 

 

 

Based on above expound, what is the interactive relationship between urban 3D 
morphology and urban micro climate? What is the inner influence mechanism between 
urban 3D morphology and urban micro climate? How to construct an urban 3D 
morphology optimization model based on urban micro climate? How to make a better 
balance between urban physical environment and urban spatial morphology, and to 
conduct an urban design scheme? These questions are needed answer through in-
depth analysis of urban 3D morphology and urban physical environment, and find the 
law of interactive mechanism between urban 3D morphology and micro climate.  

2. Case Study Measurement 

According to the previous researches and current computer and urban big data 
analysis techniques, this research mention to base on urban physical environment big 

 

(Fig.2 The Research Case Study Area) 
Source: Author Made 

a. Case Study Location b.  Case Study Area 

(Fig.1Building form impact on turbulence of micro climate) 
Source: Author Made 
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data to measure both urban thermal and wind environment in a large-scale urban site. 
2.1. Case study introduction 
Because the urban micro climate is impacted by the different spatial factors, such as 
mountain, river, buildings and other urban 3D morphology factors. Thus, this research 
selected Hangzhou which is a large-scale city with river, mountain, lake and 
comprehensive urban environment in the east China as the research object in here. 
The reason for select Hangzhou as the case is there exist all major influence indicators 
in urban micro climate. Thus, the research consequences can be considered is reliable, 
effective, and reproducible. The major results of this case can be used to other urban 
micro climate study, and the core founds can provide positive guide for urban planners 
or designer to optimize urban 3D morphology globally.  
2.2. Method for thermal environment measurement 
During the research process, the thermal environment of research area is measured 
through two steps. Firstly, satellite remote sensing data of 1984, 1991, 2003 and 2015 
was acquired through LANDSAT of United States Geological Survey (USGS). Then, 
Computer simulation technology was adopted to establish urban space model, and 
software such as ENVI-met, ECOTECT and RayMan were used to simulate and 
analyze the research area thermal environment. By analyzing the simulation results 
and comparing the differences of thermal environment under different urban spatial 
morphological indexes and spatial morphological types, the coupling correlation 
between urban spatial morphology and urban thermal environment is concluded. 
Afterwards, site investigation method is adopted to collect Surface temperature, air 
temperature, relative humidity and other meteorological data, and through combine the 
land function of the research area and various spatial morphological indicators such 
as sky visibility to analysis the interactive mechanism between urban 3D morphology 
and urban micro climate. 
2.3. Method for wind environment measurement 
Similar with the thermal environment measurement, the method of measurement the 
wind environment is includes three 
steps. The first step is Use field research 
method to calculate the space form 
indexes such as the scale of land use, 
number of building stories, density and 
floor area ratio in research area as the 
basis of wind environment case study. 
Afterwards, computer numerical 
simulation method was also used to 
establish the space model of the central 
area, and conduct numerical simulation 
for the wind environment at the mean 
wind speed of prevailing wind direction 
in research area with CFD software 
scSTREAM to generate the simulation 
results and comprehensively analyze 

Topography simulation in Research Area 

Summer wind speed vector simulation 

Summer wind speed streamline simulation 

(Fig.3 wind environment measurement) 
Source: Author Made 
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the space distribution characteristics of the wind speed at the pedestrian height and 
evaluate the merits of the wind environment. Then, conduct multivariate linear 
regression analysis on the wind speed parameters and space form parameters of 
blocks with data analysis software SPSS, and discuss the correlation between each 
space form index and the wind speed level at the pedestrian height, further evaluate 
the characteristics and causes by comparing the differences of wind environment in 
different types of space units, summarize the influential factors of urban space form on 
the wind environment and discuss optimization strategies for urban 3D morphology. 
3. Measurement Results 
Through above method to measure both urban thermal and wind environment in 
research area, the distribution and data analysis results can be fund. Meanwhile, 
through the superposition analysis of the elements in the urban 3D morphology, the 
interactive mechanism between the 3D morphology and the urban microclimate is 
further analyzed, and on this basis, the optimization strategies and methods of urban 
spatial form are proposed. According to the optimization strategies, two round urban 
design schemes have made to optimize the urban 3D morphology for batter urban 
physical environment. 
3.2. Thermal Environment 
Based the thermal environment data which is acquired through LANDSAT of USGS, 
using GIS as the data processing platform, the temperature inversion of the satellite 
remote sensing data of research area in 2015, and the thermal environment in the 
urban area was simulated. Based on the measurement results, the high temperature 
period is concentrated between June to August. (Table 1) In summer, the temperature 
change is smoothly, (Figure 4) the urban thermal environment distribution different is 
impacted by urban 3D morphology mainly.  

Table 1: The Average Data of Thermal Environment in Research Area 

The Average Data of Thermal Environment in Research Area 
Month ��� ��� 
�� �� 
�� ��� ��	 ��� ��� ��� ��� ��� 

Extreme heat ��� ���	 ���� ���� �
�	 ��� ���	 ���
 ���� �	 ���� �
�	 

Average heat ��� ���� ���� ���� �
�� ��� ���
 ���� ���� ���� ���� ���� 

Average degree ��
 
�� ���� �
�� ���� ���� ��� ���� �� ���� ��� � 

Average cold ��� ��	 � ���� ���	 ���� �	�� ��� ��� �	�� �� ��� 

Extreme cold ���
 ��
 ���	 ��� ��� ���� ���� ���� �� � ���
 ���� 

Precipitation(mm) ���
 ���� ����� ����� ����
 ���� ���� �
��� ����	 ���	 ���	 ��� 

Relative humidity �	 �	 �	 �� �� �� �
 �� � �
 �� �� 

Insolation duration ��� ��� ��
�� ����
 �
��� ��
�
 ����� �� ���� ����
 �� ����� 

(Source: Author Made) 

(Fig.4 Research Area Temperature Fluctuation in Summer) 
Source: Author Made 
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In addition, the study also based on the urban thermal environment data of 1984, 1991, 
2015 to conduct land surface temperature retrieval through GIS data analysis platform. 
Based on this, the changing law of urban thermal environment and heat island effect 
in research area during the past 30 years can be dynamic analysed. As the most direct 
reflection of interaction between urban 3D morphology and urban thermal environment, 
the appears of UHI (Urban Heat Island) usually related with the change of urban Spatial. 
Through observation the measurement results, (Figure5-a) the UHI range in research 
area illustrates an extensive expansion during the past 30 years. Meanwhile, behind 
the extensive expansion of UHI, the average temperature in study area also increase 
2 to 3 degrees than before. (Figure 5-b)  
Through observation the phenomenon of thermal environment distribution 
transformation and UHI range expansion, the generation mechanism behind the 
phenomenon is interaction between urban 3D morphology and urban microclimate. 
During land expansion of urban space, the land surface condition has changed, it direct 
led the heat capacity of urban surface is changed. Meanwhile, enhancement of building 
height and density also exacerbated UHI effect. As the Figure 8-a illustrates the all UHI 
ranges in 2015 is the new developed urban area, the land surface is hardening in these 
sites. However, in 1984, these sites are all with natural surface.  
3.3. Wind environment 
Urban wind environment is high related with thermal environment, both wind and 
thermal environment together constitute the urban microclimate. Based on the 
computer simulation techniques and practice measurement of wind in research area, 

this research adopts Phoenics fluid calculation software simulation technology to 
measure wind environment. Before conducts urban wind environment simulation 
based on urban 3D morphology, statistical analysis of wind direction, wind speed and 
wind frequency is conducted in study area in June, July and August firstly. The results 
indicated that in research area, the dominant wind direction in summer is southwest 

b. Temperature Change a. Thermal Environment Simulation Distribution 
(Fig.5 Thermal Environment and Temperature Change in Study Area) 

Source: Author Made 

1984 

1991 

2015 
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wind, with a maximum wind speed of 7.2 m/s, an average wind speed of 2.6 m/s, and 
a minimum wind speed of 0.9 m/s.  
According to the above wind environment basic analysis, the computer simulation 
techniques was selected to conduct the further in-depth measurement of urban wind 
environment in the area. Through CFD software scSTREAM to generate the simulation 
results and comprehensively analyze the space distribution characteristics, the wind 
speed in the study area is concentrated in the range of 2~5m/s, and wind environment 
illustrates the segmental variation characteristics. (Figure 6) 

In this extent, the macroscopic wind environment situation in study area is already 
observed. Similarly, wind environment is impacted by urban factors in some extent, 
the figure 10 illustrates wind environment is different between urban area, suburb area 
and country side, thus, compare with thermal environment, the influences of urban 3D 
morphology on wind environment is more remarkable. (Berghauser and Haupt, 2010)  
Based on above, both wind and thermal environment is impacted by urban 3D 
morphology, the comprehensive interaction between urban 3D morphology and urban 
physical environment will produce different micro climate. Therefore, based on the 
interactive mechanism between urban 3D morphology and micro climate, optimal 
microclimate oriented urban 3D morphology optimization way may be fund. 
 
 

(Fig.6 Wind environment simulation results in study area) 
Source: Author Made 
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3.4. Interactive mechanism between urban 3D morphology and micro climate 
Through above discussion, there exist some commonly influence indexes of both wind 
and thermal environment on urban 3D morphology. (Table 2)  

Table 2: Common Measures of Both Wind and Thermal Environment 
Index Description Graphical Representation 

Height Index 

Under the ideal simulation conditions 

with a wind speed of 1m/s at the height 

of 10m and not considering 

anthropologic heat factors, the surface 

temperature, mean radiation 

temperature and air temperature in 

daytime showed certain negative linear 

correlation in regular layout blocks 

within a height ranging from 20m to 

60m, while certain positive linear 

correlation in daytime. For wind 

environment, the overall wind speed at 

pedestrian height is directly related to 

the average height in urban blocks, and 

there is a positive correlation between 

the two. 

Different thermal environment 

between 20 and 60m building 

height 

Different wind environment 

between 20 and 60m building 

height 

Density 

Index 

Under the ideal simulation conditions 

with a wind speed of 1m/s at the height 

of 10m and not considering 

anthropologic heat factors, the surface 

temperature, mean radiation 

temperature and air temperature in 

daytime showed certain negative linear 

correlation in regular layout blocks 

within a density ranging from 16% to 

49%, while certain positive linear 

correlation in daytime. Similarly, based 

on the simulation of wind environment 

in different urban density module, the 

overall wind speed at pedestrian height 

is directly related to the building density 

in urban blocks, and there is a negative 

correlation between the two. 

Different thermal environment 

between 25% and 49% density 

range 

Different wind environment 

between 25% and 49% density 

range 

Density 25% Density 49% 

20m  60m  

20m  60m  
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Intensity 

Index 

Floor Area Ratio is usually used to 

evaluate the urban development 

intensity. Through simulation and 

analysis, for thermal environment in the 

previous section indicate that the mean 

air temperature at noon in summer will 

decrease with the increasing of FAR, 

and in the early morning will decrease 

with the increasing of FAR. 

However, due to the experiment, there 

is no direct correlation between the 

overall wind speed at pedestrian height 

and the FAR in urban blocks. But, 

reasonable combination of space forms 

is conducive to the optimization of the 

wind environment in urban blocks 

Different thermal environment 

between 0.27 and 0.81 FAR 

Different wind environment 

between 25% and 49% density 

range 

 

Enclosed 

Index 

Based on the experiment, the enclosure 

degree has a significant impact on the 

internal airflow in the block. The greater 

the degree of encirclement, the smaller 

the internal wind speed. Under static 

wind conditions, the heat is more 

dissipated through the thermal 

turbulence, and the degree of 

encirclement has no significant effect 

on the thermal environment inside the 

block. In hot and humid areas, proper 

wind direction in the summer to reduce 

the degree of enclosure can effectively 

alleviate the thermal environment inside 

the block. 

Thermal environment between 

40% and 70% enclosed degree 

Different wind environment 

between 40% and 70% enclosed 

degree 

(Source: Author Made) 

Through above analysis, the interactive mechanism between urban 3D morphology 
and urban micro climate is complex, the influence indexes are not only included above 
four indexes. The urban roughness, frontal area index, building slagered height and 
SVF (Sky View Factor) are also can be considered as index for evaluate the interaction 
between urban 3D morphology and urban micro climate. However, the urban built 
environment does not allow to conduct the comprehensive optimize action in each 
aspect in some extent and construct an absolute best urban micro climate.Therefore, 
for optimize the large-scale urban 3D morphology, these four indexes which are listed 
in Table 5 is the main aspect of optimization process. 
  

FAR 0.27 FAR 0.81 

FAR 1.1 FAR 13.1 

40% 70% 

40% 70% 
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4. Urban 3D morphology optimization practice 
4.2. Thermal environment optimization strategies 
Based on the analysis of the mechanism of thermal environment factors set forth in 
preceding parts, most of the measures for urban design are the guidance and control 
of urban 3D morphology. Thus, in urban area, street trees, arcades, pulling tent and 
other continuous shading facilities should be considered to improve body comfort of 
external space. in the overall design of the block, large volume of podiums should be 
crushed. Ventilation clearance should be reserved on the frontal area of the block to 
introduce external airflow into the block to the maximum thus to facilitate heat 
dissipation within the space. The opening should face the prevailing wind direction in 
summer (Figure 7). 
for more enclosed building layout, the compact form is adverse for ventilation and more 
anthropologic heat will be generated. Therefore, it is encouraged to keep certain green 
space within the block for vegetation to release more heat via vegetation transpiration. 

In addition, excessively low sky visibility or areas with excessively height-width ratio 
are adverse for air interchange at night. On the main rods, due to the large amount of 
traffic flow, pedestrian volume and anthropologic heat, building backing distance 
should be greater to ensure open sky visibility. While for secondary roads, there are 
less anthropologic heat, sky visibility should be reduced properly to facilitate sun 
shading and appropriate pedestrian scale.  
4.3. Wind environment optimization strategies 
Similarly, wind environment optimization strategies are also related with urban 3D 
environment. However, different with thermal environment, when consider the wind 
environment optimization, the regional factors may need be involved. Complete 
protection, restoring natural landscape pattern and establishing networked urban 
green space system are of great significance to the formation of a good urban climate. 
It will not only provide more cool and fresh air for the city, but also effectively reduce 
the urban heat island effect and create a pleasant urban wind environment and thermal 
environment by protecting and restoring ecological sensitive resources such as rivers, 
lakes, natural mountains and ecological wetlands, rebuilding the environmental basis 
of the regional natural background, establishing and preserving urban oases and 
interlinked green corridor networks, integrating urban artificial greening space with 
natural ecological space and establishing a complete green ecological network in the 
city. Thus, the macroscopic strategies for optimization of urban wind environment can 

(Fig.7 Block Design model for reduce the UHI effect) 
Source: Author Made 
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be divided into three level, which is planning level, building level and landscape level. 
(Table 3) Based on the interactive mechanism between urban morphology and micro 
climate, detailed optimization strategies are detailed provided in these four levels. 

Table 3: Macroscopic optimization strategies of wind environment 

O
ptim

ization strategy of w
ind environm

ent 

Planning 
level 

I. Protect and restore urban landscape pattern and build a networked 
urban green space system 

II. Create large urban air 
corridor 

II-1 Scale and direction of urban 
ventilation corridor 
II-2 Building method of urban ventilation 
corridor 

III. Street orientation and 
form control 

III-1 Street orientation 
III-2 Street system mode 
III-3 Street canyon section 
III-4 Building interface along the street 

IV. Block form control 

IV-1 Reduce building density of the block 
IV-2 Height design of ladder-type 
buildings 
IV-3 Reasonable layout of public open 
space 
IV-4 Enhancement and control of block 
permeability 

Building 
level 

V. Building orientation, scale 
and form 

V-1 Building orientation 
V-2 Form and scale of high-rise buildings 
V-3 Optimization of large mass platform 
type buildings 
V-4 Building permeability 

VI. Arrangement of 
buildings 

VI-1 Guide of building in direction of air 
flow 
VI-2 Staggered arrangement of buildings 
VI-3 Relationship between high-rise 
building podiums and major pedestrian 
areas 
VI-4 Optimization of linear combination 
of high-rise buildings 
VI-5 Layout optimization of single high-
rise building 

Landscape 
level 

VII. Greening and shading 

VII-1 Green coverage of land 
VII-2 Greening and distribution of 
recreational space and pedestrian areas 
VII-3 Roof greening and vertical greening 

VIII. Windproof measures against strong winds and winter winds 

Source: Author Made 
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5. Conclusion 

Urban 3D morphology is considered as a comprehensive system, meanwhile, urban 
micro climate is also complex, it impacts by and on the different factors of urban 3D 
morphology, the any changes of factors belongs to urban 3D morphology are all results 
the different urban physical environment, and construct the different feeling of people 
who live in the city. A reasonable and scientific urban 3D morphology can build a 
comfortable urban micro climate, reduce the UHI and increase the urban ecological 
security. For this aim, this research through an urban design practice case to analysis 
the relationship between urban 3D morphology and micro climate through literature 
review and computer assisted micro climate simulation based on urban physical 
environment big data. Based on the measurement results, the interactive mechanism 
between urban 3D morphology and micro climate has been discovered, the analysis 
consequences indicated that urban micro climate is impacted by different index of 
urban 3D morphology. In these influence index, the urban height, density, intensity and 
enclosed index is considered as the major and common measurements impact on both 
urban thermal and wind environment. Afterwards, this research through these four 
major aspects to conduct an attempt in micro-climate led urban 3D morphology 
optimization. Through empirical urban design practice, some strategies are proved can 
promote and positive impact on urban micro climate, and these strategies are also 
suitable for other city or site around the world. Summarize above, the consequences 
of this research proved the interactive mechanism between urban micro climate and 
comprehensive urban 3D morphology based on digital measurement techniques and 
physical environment big data. Additionally, the optimization strategies in here are also 
contribute for further urban design practice. However, there also exist some limitation. 
Urban space is complex, there exist more potential index may impact on urban micro 
climate, these indexed should be analysis more detailed in further research. 
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About Bodø

Few other Norwegian cities and towns have been gifted with such 
magnificent and spectacular scenery as Bodø. The town provides 
a fascinating mixture of superb nature and a modern, urban and 
vibrant lifestyle. Right at the heart of all this you will sense the 
informal and friendly atmosphere amongst its population. It is a 
vibrant town, excellent for shopping, cultural and sports and leisure 
activities.
The regional capital of the County of Nordland has apparently been 
reaching for the stars in recent years, rapidly closing in on citizen 
number 52,000. This makes Bodø the second largest town in the 
North of Norway, beaten only by Tromsø. Bodø is currently one of the 
fastest growing towns in the whole of Norway.
Bodø’s location has put the town right in pole position when it comes 
to communication, trade and services. Travellers by air, rail and sea all 
meet in the heart of this city. This is, however, just one of the things 
that has made our town one of Norway’s most popular locations for 
events, meetings, conferences and get-togethers of all kinds.

About ISOCARP

The International Society of City and Regional Planners (ISOCARP) is a 
global association of experienced professional planners. It was founded 
in 1965 in a bid to bring together recognised and highly-qualified 
planners in an international network. The ISOCARP network brings 
together individual and institutional members from more than 80 
countries worldwide. 
The wealth and diversity of professional expertise, knowledge, and 
experience in the ISOCARP membership is unmatched in the planning 
field. Although ISOCARP members work in many different fields they 
share a common interest in the spatial and environmental dimensions 
of urbanisation. They advise key decision-makers, proposing and 
supporting projects for intervention in a spatial context through general 
or specific actions.
ISOCARP encourages the exchange of professional knowledge between 
planners, promotes the planning profession in all its forms, stimulates 
and improves planning research, training and education and enhances 
public awareness and understanding of major planning issues at 
a global level. The association‘s main event is the annual ISOCARP 
Congress, which focuses on a globally-significant planning theme and 
which takes place in a different country each year.


