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Introduction

The 55th ISOCARP World
Planning Congress took
place in the capital of
Indonesia, Jakarta, and in
the nearby city of Bogor,
between 9-13 September
2019. It gathered people
from all continents of the
world to explore the role of
megacities in the future of
humanity.




With  climate change and sustainable
development permeating all contributions,
the Congress explored specifically the theme
of ‘megacities’: the urban agglomerations that
appear to be without limits, and offer great
opportunities to consider the potential of scale
in promoting sustainable development, the
emergence of new models of governance and the
evolving dynamics of their economic influence
from global to very local level.

Jakarta and Bogor provided the perfect setting
for the theme, particularly as the announcement
of a new capital city for Indonesia came just
before the Congress and opened another

Bambang PS. Brodjonegoro, Minister of National Development Planning,
perspective to the discussions: the re[ationship leads the Gong Beating Ceremony during the Opening Plenary at the Bogor

International Convention Center.

between old and new cities and the way to
promote well-being in both.

As megacities have an economic and political
influence that is becoming stronger than the
states, issues of governance and power balance
are urgently raised. Also, with size, comes the
capacity for leadership towards exemplary
responses to sustainability, liveability and
innovation.

Jakarta Governor Anies Baswedan gives a brief ! Ja
introduction of the City to the delegates. - (left) and IAP S
. : nata (righ [comes the delegates during
Technical Tours of the Con :



This overall theme was articulated in seven
sub-themes, all interrelated, exploring the
reasons, needs and capacity of megacities, the
relationship with their territory, the importance
of putting people at the centre of a strong
liveability agenda, and culture, environment and
governance aspects.

Local perspectives were offered through
technical tours and multiple keynote
presentations by the ministers, governors and
mayors of Indonesia, with local experts taking
active partin all sessions and debates.

Around 320 planning experts travelled to
Indonesiato join the Congress, and 400 nationals
from Jakarta, Java and further afield in the
country. Overall this was the best attended World
Planning Congress in the history of ISOCARP:

Delegates listening attentively to one of the keynote speakers during a plenary session

We hosted a caucus of 22 Mayors of the
key cities of the country and a national-
scale debate on the issues related to the
foundation of the new capital city, attended
by over 150 people and the national media.

We enjoyed the hospitality of the Governor of
Jakarta and the Mayor of Bogor and had the
opportunity to hear about the plans for this
important part of the world from 19 between
ministers, city leaders and high officials.

200 presentations were made, covering
research, case studies, innovation, with
additional 19 special sessions and debates.

We heard about the progress of the
Sustainable Development Goal from UN
Habitat and UNICEF arranged a training on
child responsive planning.

Speakers from the best professional
companies, universities and research groups
contributed their ideas and aspirations.




Very importantly we had a significant number
of young planners from 49 countries actively
participating in the Congress: as leaders of the
tracks, engaged in special projects presented to
officials, as participants and volunteers.

Jakarta and Bogor were also the setting for
evening dancing, exploration of street food,
evening runs and many ‘meetings’ by the pool.
The Congress turned out to be rich in content,
socially open and generally a lot of fun.
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Jakarta and its Region

Jakarta is a megacity of 10.2 million
resident people and a daytime working
population of around 18 million.

Grown at the centre of the fertile island
of Java, it historically flourished on I e,
agriculture and trade, thanks to its il A o
strategic position in Southeast Asia at Y
the centre of the maritime routes from

China to India and Australia.

Today the city is still leveraging this strategic
position as a diplomatic centre, host to the ASEAN
Secretariatand a major logistic centre and container
port. The city has a dynamic Central Business
District (CBD), planned to accommodate high rise
blocks, targeting global, national and international
companies. Office development floorspace is
expected to grow by 5.5% a year between 2018 and
2021.

Economic growth has been accompanied by
increased diversity of population and expansion of
multicultural facilities and opportunities for leisure.
Growth has been substantial: around 1.5 million
every 10 years, from around 4 million people in the
1970s.

This has resulted in rapid expansion at the fringes,
regional migration towards overcrowded informal
areas in the central city and a 40km radius of
supporting towns, many of them with over 2 million
residents each: Tangerang, South Tangerang, Bogor,
Depok, Bekasi and others forming the Greater
Jakarta Metropolitan Area. With the upcoming
development of high-speed rail service and the
planning of privately-led new districts, Jakarta is
now at the centre of a mega-urban region extending
to Bandung some 100km away.

_ i
Jakarta Skyline

TOD Dukuh Atas Interchange
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Museum Bahari, Akuarium Village Technical Tour, photo: Martina Juvara
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Rapid urbanisation has overtaken the capacity
of the city’s infrastructure. The three freeways
built in the 1990s to support growth have further
encouraged the development of peripheral
industrial areas and middle / high income
suburban districts, prompting many families to
move to the suburbs, leaving the centre open to
immigration. Asin many other parts of the world,
suburbanisation has increased congestion and
progressively led to significant air pollution
in most of the central area. Water abstraction
increased and became one of the causes of urban
subsidence, which in turn has been leading to
more frequent flooding. Waste and wastewater
infrastructure has been unable to keep pace and
resulted in the pollution of land and especially of
the 13 main rivers crossing the city.

Expansion has also meant loss of prime
agricultural land and made green open space
sparse within the wider region.

Within this context, mid-term and long term
strategic planning has not been without
ambition: the development of massive and
integrated public transport infrastructure is still

at the early stages, but already shows significant
impact: the delivery of the Mass Transit System
(MRT) is underway, and linked in the CBD to
increased densities in exchange for public space
improvement, pedestrianisation and better
access to public transport with a Transport
Oriented Development approach. MRT lines are
expected to be expanded from 16km to 223km by
2030. Thisistobeaccompanied by Light Transitto
serve east-central connectivity, 11 long-distance
protected bus routes (the TransJakarta network,
now 20% complete) and a suburban Commuter
Rail Line. Smart ticketing is being introduced,
and the network is complemented by mobile
app-enabled car and motorcycle services.

In parallel, there is a programme of regeneration
of the historic areas, starting from the old port
area of Batavia, clean up and naturalisation of
the river corridors, protection and planting of
new coastal mangrove park and inland forests,
plus localised initiatives for community greenery
and neighbourhood urban food production.
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Mostimpressive of allis the commitment of the
Governor and of the Mayors of the cities of the
region to really make a difference in the quality
of life of all citizens, with the liveability agenda
focused on accelerated investment in piped
water distribution and public services, gradual
inclusion of citizens in the enhancement of
public spaces and the improvement of the old
neighbourhoods (Kampungs). New initiatives
also include increased use of the available
green areas with concerts, events and
organised youth sport. Overall, the Governor
mentioned 60 priority programmes aimed at
transforming the city over the next 10-15 years.
Of course, the potential impacts of moving the
capital will also generate an additional set
of trends for which effective planning will be
essential.

13
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Closing Reflections

Martina Juvara
General Rapporteur

According to UN Habitat, cities account for 2%
of the land, 55% of the population and 70% of
the wealth (GDP) of the world!. Some larger
metropoles are wealthier than entire nations?
Tokyo and New York, for example, produce (each)
more wealth than the whole of South Korea;
London generates roughly the same amount of
money of Saudi Arabia, and Madrid more than
Greece. This pattern is repeated across the globe
and means that, wherever there is a megacity, if
the city does not work, the country cannot work
either; and that there is no future prosperity
without good urban development.

This huge responsibility shouldered by cities is
not limited to economics: already in 2015, Jan
Eliasson, then UN Deputy Secretary-General,
stated: “The battle for sustainable development
will be won or lost in cities.” As most of us now
live urbanlives, our own battle for survival on
this planet, our well-being and our humanity is
at play in our cities. There will be no resilience to
a changing climate and no inclusive future with
opportunities for all if there is no investment in
cities.

1 From the keynote speech of Shipra Narang Suri,
quoting The New Urban Agenda - Habitat Ill, 2016
2 From the keynote speech of Petro Ortiz, quoting

his own research http://pedrobortiz.com/display-articles/
listforcity/city/220

i

Presentation by Urban Sustain Architect and Frame Art, 2019 Grand Award for
Excellence Winners.

Cities are a tool of development: their planning,
their governance and their institutions are the
essential executive functions that can make a
country successful, yet they not often have the
lean management systems, effective decision
making, and outstanding skills and capacity
they need.

Commitment to humanity

Statistics, data and technical benchmarking are
obviously an essential way to understand what
is happening, but a strong focus should also
remain on what city living means for each single
individual. Weshould never hide behind statistics
and dashboards and forget that cities are made
of human beings with needs, aspirations and
desires that should find their fulfilment in cities.

Besides looking at the global scale, we must
retain unrelentless commitment to the local
setting of individuals who should feel at home
in a city of millions, and whose identity, history
and culture should not be lost with migration
and urban transformation.

The larger the city, the stronger the commitment
must be to liveability and to investment in
cultural identity and heritage preservation:
in Jakarta this is translating, for example, to
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INTEGRATED URBAN INFRASTRUCTURES
PUBLIC PRIVATE PARTNERSHIP (PPP)

parallel efforts at the regional scale (with the
planning of the mass transit system) and at the
very local scale with the regeneration of the
older Kampungs.

“Planning for metropolitan growth calls for
equitable investments on the smallest scale of
the neighbourhood, where public spaces and
collective facilities turn into places, when co-
designed, co-produced and managed with the
citizen themselves, particularly with children.’

Children are particularly vulnerable to poor
urban environments: their physical and
mental health is being compromised, unless
cities are planned with attention to their well-
being and future opportunities: after all if “we
can build a successful city for children, we will
have a successful city for everyone™. UNICEF’s
handbooks on children-responsive planning
suggest that respect and dignity, freedom from
risk and capacity of expression in the physical
environment are key to safe urban places for
children: these principles are clearly transferable
to everyone.

3 From Congress Track 3 summary notes - Jens
Aerts, Mahak Agrawal
4 Enrique Pefalosa, former mayor of Bogotd -

quoted in Track 3

Organisers
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Basuki Hadimuljono, Minister for Public Works and Housing, delivers a presentation about integrated urban infrastructures
provided through Public Private Partnerships (PPP).

Culture and heritage - and contribution to
future heritage - are equally important and
at the foundation of successful cities. Without
knowledge and expansion of culture, we run the
risk of destroying our own identity and sense
of self. This would inevitably lead to alienation,
sameness and inability to innovate.

Planning the metropolis and working at the
mega-scale should never forget the human
scale, the child dimension, the need for identity
and culture: these are at the very foundation of
good urbanisation.

City growing faster than a
human life

In history, there have been other periods of fast
growth. But never before did we have the means
to know and measure urban development on
a global scale as we do today. With this comes
the awareness that we are in a period of big
transformation and expansion.

Duringmyown lifetime,manycitieshavechanged
beyond recognition: London was a smoky
polluted city coming to grips with the loss of the
British Empire, vast unproductive industrial land
and extensive poor neighbourhoods. Today, it is
no longer losing population, it has a vibrant and

15
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liberal cultural scene and an economy nearly
entirely based on the service sector. Car use has
been reducing (in absolute terms) year-on-year
and the city expects that in future 80% of all
journeys will not involve a car.

Entire cities emerged during the same period:
Dubai, for example, in less than 50 years evolved
from a palm and earth fisherman village into
the emblematic city it is today. Satellite towns
all around the world megacities went from
plan to fully developed in the same timescale -
some of them already in need of conversion and
regeneration.

In some cases development is even faster
- full cities, particularly in South Asia, are
conceived, born and reach ‘adulthood’ in less
than the 18 years it takes for a human being to
become an adult. Traditional urban planning
is unable to respond to this speed of change: it
is like providing the human equivalent of basic
schooling with old fashioned tools, when the

Congress Team 2019 summarising the track results during the Closing Plenary

Organisers

DR IAF
-
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pupilsintheclassroom are already i-pad wizards.
Slow, bureaucratic and technocratic planning is
no longer fit for purpose.

Nor it is possible to extrapolate the problems of
today to investigate the future®, as this will not
be in linear progression from the past. This also
means that some of the tools and models (from
‘predict and provide’ approaches to transport
modelling) are definitely ready for a radical
rethinking.

Pace of urbanisation, technological change and
new habits are all indicating that a shift is in the
making. In the past 15 years, the widespread
use of credit cards, chip and pin systems and
now contactless payments have revolutionised
the way we buy goods, transforming shopping
in cities and paving the way to e-retailing

5 From Track 2 - Esther Vlaswinkel: The City of the
Future, https://isocarp2019.isocarp.org/paper-platform/
abstract/public/363/the-city-of-the-future-a-new-para-
digm-a-new-vocabulary




and global logistics. Cloud servers, enabling
remote working and changing office life, started
to be in common use just 10-12 years ago. New
forms of transport and mobility as a service are
justattheverybeginning, with greatspeculations
about what difference they will bring.

In addition, climate change is demanding a
completely new paradigm for planning a low/
zero carbon city that can resist environmental
shocks, which we cannot really anticipate with
certainty.

Flexibility, agility and adaptability will be the
necessary attributes of planning our future.

Who owns planning, then?

The theme of who plans - and for whom - was
recurrent at the Congress in Jakarta. Why do it
has never been in question.

Metropoles and  megacities, straddling
boundaries and generating GDP and political
power that can destabilize a nation, need new
instruments based on institutional collaboration
between multiple authorities, ranging from
the technical to the political, concerned with
strategic and structural coordination at the
macro and even global scale.

At the same time, broad participation is essential
for success, and not simply in the benevolent
interest of fairness and social justice. Residents,
community groups, researchers and social
organisations must be involved in guiding
strategies and developing concrete projects.
Without giving people agency it would be
impossible to capture the transformative
capacity of a place and its people and ensure
that real opportunities are actually created.

The big challenge, of course, is bringing together
the mega-scale and the micro one and making
them accountable to each other.

The ‘other side’ of the
megacity

As Jakarta has continued to expand it has given
rise to three complementary phenomena that
are frequently found at the edges of many of the
megacities of the world:

1. Important functions that require extensive
land and no longer find space in the centre
of the city are located at the fringes: from
shopping malls to hospitals, university
and business campuses. This is a common
occurrence at the edge of many large cities
and metropoles, which creates high value
destinations in dysfunctional areas with no
urban identity, no cohesive planning and
insufficient intensity to be able to mature
and adapt to change with time.

2. When the metropolitan area extends in
ribbons and then in between its fringe
rural spaces, it typically consumes natural
resources and all possibilities for maintaining
or creating a balanced blue and green
infrastructure.

17
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3. When the urban leapfrogs the rural belt,
it often results in a series of ‘service’
villages or townships; dormitory towns
with  unaffordable development and
often aggressive speculation on the land®,
settlements that risk sucking up resources
and provide limited energy to the region.

Planning the megacity needs to embrace
the fluidity of its boundaries and undefined
limits, and address the potential and needs of
its fringes, in terms of impact on natural and
agricultural resources but also anticipating the
pressure of investment and the potential limited
lifestyles it could end up creating. Often fringes
have poor fiscal balance and reduced capacity to
manage the settlements, along with expensive
living conditions once the costs of commuting,
additional support for families facing extended
time away from home and poor infrastructure
services are considered.

6 From Track 2: Soumya Warrier - The Anti-City,
https://isocarp2019.isocarp.org/paper-platform/abstract/
public/467/the-anti-city

-
Congress.delegates enjoy the local cuisifle and traditional performasices
during-the Gald Dinnerhosted by thendonesian AssOciation f Urban and
Regional Planners. . = &

Relocating the capital, as presented in Jakarta,
is intended to address some of these issues:
high cost of land, central area unable to
accommodate new functions, longer and longer
commuting and ever-expanding urbanisation
at the fringes’. It must be recognised, however,
that ‘growing a new capital’ from scratch needs
to create a full new identity, culture and reason
of being - something that is not frequently and
successfully done in a short period of time. It
also does not necessarily remove or address
the issues of the previous capital, which finds
itself deprived of symbolic functions and highly
valued human capital.

7 From Relocating the Capital Special Session, htt-
ps://dryfta-assets.s3-accelerate.amazonaws.com/assets/
isocarp2019/eventdocs/1569599073RelocatingtheNation
alCapital-MinistryofNationalDevPlanning.pdf



Digital planning and digitization

Digital planning is in infancy and has not yet
evolved enough to be institutionalised in
formal planning. However, new data open up
new conceptual possibilities that were never
available before.

New data can support the implementation of
the UN Habitat Sustainable Development Goals
in a way that can provide a new understanding
across borders and geographies. Digital, publicly
accessible data and plans (as the Indonesian
Gistaru system?®) also provides transparency and
accountability to the population.

But of course, city digitisation has the potential
to go further: it can describe the city in dynamic
terms and help make urban complexity easier
to understand and manage. It can capture

8 Gistaru.atrbpn.go.id

liveability parameters and human behaviour and
can alert planners, city managers and citizens
of emerging negative trends well before they
become entrenched. It can explore new ways to
embed local preferences and identify priorities °.

This is all very exciting; however, for now, our
relationship with the ‘infosphere’ of the city is yet
to be defined, and it is important to remember
that data is not a panacea: data is not always
right and is not in itself ‘planning’.

9 From Cities and Digitisation Special Session,
https://isocarp2019.isocarp.org/programme/program-
schedule/discussions/program/88/5-7-cities-and-digiti-
sation-perspectives-and-challenges-of-data-informed-
urban-planning-amp-design-special-session
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Planning for inclusion

As a closing final reflection of an exciting
Congress week, | want to draw the attention
to the many contributions that asserted in no
equivocal terms that planning has responsibility
for humanity: planning for fairness, for children,
for well-being and to be able to respond to
climate change, and so on.

In my mind, however, this was very visually
brought home by the reflections on ‘billboard
planning’ exemplified by a single road bridge
in Cairo where 209 billboards sell an empty
and unattainable dream of urban living and in
a foreign language that few of the passers-by
can even read. “People are aggressively targeted
by billboard planning, but they are generally
excluded from the city 1.

As planners, we have to ensure that the
billboards, the renderings and the appealing
images do not become the planning. But neither
are the technical words and the complicated
data dashboards and statistics: without focus on
humanity and involvement of the people thatare
the megacity, there can be no good planning.

10 From Track 7 - Mennatullah Hendawy, https://
isocarp2019.isocarp.org/paper-platform/abstract/pub-
lic/47/visual-communication-and-the-mediatized-city-
from-billboards-to-offices-of-urban-planning-in-cairo

The Young Planning Professional (YPP) workshop teams pose for a photo
during the Gala Dinner
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Jakarta Declaration

We are entering the century of the metropolis.
Global metropolitan urbanisation is facing
enormous challenges, primarily due to the
effects of the current economic development
model that makes cities less affordable and
unsustainable. Precarious urban informality
is increasing at a fast pace due to inadequate
legislative, regulatory, institutional and financial
frameworks. The management of metropolitan
areas is the main challenge for governments,
urban professionals and civil societies.

Urban professionals are the key actors to support
both decision-makers and civil society to build
the essential frameworks and make large cities
affordable, inclusive, resilient, sustainable and
safe. The 55th ISOCARP conference in Jakarta,
September 2019, has mobilized collective
intelligence of high level international and
Indonesian urban professionals to propose
solutions for planning the metropolis.

Didier Vancutsem presenting Congress Declaration

Our Twelve Recommendations

1. We advocate that good urbanisation
and sustainable cities are the engines of
prosperity, wealth and better quality of life
for all people and their nations. Planning
balanced urbanisationshould beaprominent
concern for all city and political officials and
at the forefront of their agenda, especially
as metropolitan areas are a significant
contributor to the GDP of the country.

2. We call upon all national and local
governments to assist other countries
in embracing good and sustainable

urbanisation, the promotion of carbon-
neutral urban development and the care of
natural resources.

3. To move into a more sustainable future,
we need a new planning paradigm, and
a new model of city-making focused on
transformative capacity, equity and speed.

33" ]SOCHRP
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We ask local and national governments
to create and strengthen territorial and
metropolitan technical bodies engaged in
advancing governance, knowledge sharing,
public debates, urban innovation, and
policymaking.

We believe that the planning of new future
cities, metropolises and megacities is not just
about numbers - of people, functions and
jobs: it is about working strategically across
government levels and scales from territorial
to neighbourhoods, from national drivers to
local livelihoods, formal and informal, from
macro to micro.

We advocate treating large cities as
integrated parts of a wider ecosystem, where
solutions can be identified at a systemic level
and through the use of local intelligence
for identifying locally sensitive climate-
adapted solutions before resorting to alien
engineering approaches.

We recognise that without a strong network
of interlinkages and interdependencies to
the region, a megacity cannot be sustainable.
We thus highlight the need for better spatial
justice between megacities and their
hinterlands to support towns and rural areas.

We believe that urban planning should
support the growth of individuals
accompanied by equitable investments
at the smallest scale, where public spaces
and collective facilities turn into places, co-
designed, co-produced and managed at the
neighbourhood level and in particular with
children.

9. We believe that anyone involved in changing
cities should aspire to enhance local culture
and identity and potentially create a new
heritage for the future with real foundations
in endogenous values.

10. We embrace new technologies which
support and augment human intelligence
and capabilities, including solutions which
improve liveability, equity and transparency.

11. Weencourage using the tools, methodologies
and platforms advocated and created by
international, professional organisations
and NGO partners, such as the Sustainable
DevelopmentGoals, theirsystem ofindicators
and the New Urban Agenda, to move towards
metropolitan areas that matter, and where
no one is left behind.

12. We encourage both national governments
and financing institutions to streamline
administrative hurdles, risk management
and provide the organisational framework
that allows complex and multi-level
collaboration, including integrated urban
investment finance.

We, as a global Society of City and Regional
Planners, together with the Indonesian
Association of Urban and Regional Planners,
are eager to support the Indonesian decision-
makers and the citizens, together with local
urban professionals, to envision and contribute
to the future development of the Indonesian
metropolis and beyond, including the New
Capital City.

We recommend approaching the complex
challenge of managing the metropolis with
humility and with respect for people and for
natural resources.
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Speakers

PLENARY KEYNOTE SPEAKER

Matt Lally
Associate Director,
Arup

A highly experienced urban designer and town
planner, Matt has worked internationally on a
wide-ranging portfolio of major planning and
development projects in both public and private
sectors throughout the UK, Europe, Australasia,
Middle East, Asia and Africa. He has lived and
worked in London, Sydney, Singapore and Doha.
Experience encompasses sub-regional strategies
new settlements, major urban regeneration,
Transit Oriented Development, housing renewal,
urban extensions, mega sport events, resorts,
specialist employment precincts and associated
infrastructure.

Matt has been responsible for the preparation of
several government best practice research and
guidance publications in the UK and Australia
related to different facets of urban planning,
design, housing and masterplanning, including
the internationally renowned Urban Design
Compendium. He has been a visiting tutor
in urban design at University of Technology
Sydney, University College London (Bartlett) and
Belgrade University.

PLENARY KEYNOTE SPEAKER
Shipra Narang Suri

Coordinator of Urban
Planning and Design Branch
UN-Habitat, Nairobi

Shipra Narang Suri is an urban planner with a
Ph.D. in Post-War Recovery Studies from the
University of York, UK. She coordinates UN-
Habitat’s Urban Planning and Design Branch,
which is UN-Habitat’s largest thematic branch
and portfolio. The work of the Branch covers
themes such as regional and metropolitan
planning, national urban policies, city planning,
extension and design, public space, urban
renewal, climate change action planning and
building climate resilience for the poor, with
extensive normative work and operational
activities in over 50 countries. Shipra is also the
focal point within UN-Habitat for preparations
towards the Secretary-General’s Climate Action
Summit 2019.

Shipra has extensive experience in advising
national and local governments, as well as
private sector organisations and networks, on
issues of urban planning and management, good
urban governance and indicators, liveability and
sustainability of cities, urban safety, women
and cities, as well as post-conflict/post-disaster
recovery. She is the former co-Chair of the World
Urban Campaign, a platform that brings together
a large array of global organisations to advocate
forsustainableurbanisation,and the formerVice-
President of the General Assembly of Partners, a
platform established to bring stakeholder voices
to Habitat lll and in the drafting of the New Urban
Agenda. She is also a former Vice-President of



ISOCARP, the International Society of City and
Regional Planners.

Shipra has worked with the United Nations,
specifically, UN-HABITAT, UNDP, and UNESCO,
as well as international NGOs and private sector
organisations, for over two decades. She has
worked across Asia, Africa, South Eastern Europe
and the Middle-East. She has been involved in
the development and execution of a variety of
development, research and training projects
and programmes, is a regular public speaker at
national and international fora, and has several
publications to her credit.

PLENARY KEYNOTE SPEAKER
Agnes Deboulet

Professor of Sociology at
the University of Paris

Agnes Deboulet is Professor of Sociology
at the University of Paris and researcher at
LAVUE (CNRS). Her research interests focus on
globalisation issues, capabilities and urban
related conflicts in popular districts in the
Middle East and Paris region. She is involved
in various research about urban renewal
processes, inequalities and citizenship issues
as well as on a continuous research activity on
precarious neighbourhoods. In 2016 she has
been directing a report for United Cities and
Local Governments (UCLG) in preparation for the
Habitat Ill conference, which is discussing the
contradictions between competitive growth and
metropolitan governance on the one hand, and
social justice and environmental challenges on
the other.

PLENARY KEYNOTE SPEAKER

Pedro Ortiz
George Mason
University

Pedro Ortiz is a Senior Fellow at the Marron
Institute of Urban Management. He is also a
Senior Consultant of Metropolitan Management
and Planning for 1GO’s (International
Governmental Organizations) such as the United
Nations, European Union, UN-Habitat, World
Bank, InterAmerican Development Bank, and
others. He also consults for national and local
governments directly, and through consultancy
firms. Ortiz was also a Senior Urban Specialist at
the World Bank.

From 1989 to 1992, Ortiz was the elected
Mayor of Madrid’s Central District (Distrito de
Salamanca). Additionally, he was a member of
Madrid’s City Council (1987-1995), where he was
responsible for Urban Prospective (1993-1995)
and Culture (1991-1993). He served as Director of
the “Strategic Plan for Madrid” (1991-1994), and
was the Director General for Town and Regional
Planning for the Government of Madrid Region.
He also authored the “Regional Development
Plan of Madrid of 1996” and the “Land Planning
Law of 1997.”

Ortiz is currently a Fellow at George Mason
University - Shar Institute. He was previously
a Visiting Professor at Milano Politecnico, and
the Director of the Masters program of Town
Planning at the University King Juan Carlos of
Madrid.
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Planning the Megacities

Matt Lally
Associate Director, Arup

Presentation outline
| Overview
Il Who are we planning for?

+ Global demographic shifts
+ Ageing populations
+ Designing for urban childhoods

11l Megacity Planning Challenges

+ A growing focus on city resilience and urban
adaptation

+ Pollution and urban degradation

+ Risinginequality and social polarisation

+ Housing affordability - the financialisaton of
property

+ Infrastructuredemand and access (transport,

energy, telecommunications, water, waste,
education, healthcare, etc.)

+ Attracting and retaining talent

+ Digital technology and opportunities for
innovation

2000

2050

IV So how do we plan in a way that maximises
positive outcomes?

1. Questions of scale

+ Taking the wider view

+ Integrated land use and transport planning
supported by multi-layered mobility systems

+ Creating station places

+ How do we achieve ‘density done well’? What
is the model?

+ Frictionis good

2. Questions of balance

Defining the level of ambition

Strategies for a balanced city

Planning for complexity: close technical
integration, scales of intervention

3. Questions of liveability

What do we mean by “liveability”?
Thinking big and acting small

4. Knowledge economies and identity

2100

4 4 = 2

At the end of this 100 year cycle
of urbanisation, global population
will stabilise and ¢.85% of people
will live in cities.

Critical moment for the future of cities, Matt Lally presentation 1/86

The city planning choices we make
now will fundamentally shape the
system of cities for the next century.

ARUP



5. Smart futures

Integrating digital technology (experience-
based, human-centred design  with
technology as an enabler)

Closed thinking v Open thinking

Focussing on walkability

. Planning for resilience

Defining resilience, cities as systems
Research

Influence

Value

Strategy

Application

7. Urban Governance

+ City leadership

+ Infrastructure-led Growth

+ Capturing the value

+ Closeintegration

V Conclusion

+ Creating socially mixed, inclusive cities

+ A polycentric approach: TOD and walkable
urbanism

+ Creative place-led hyperdensity requires
new urban typologies

« Expectations of GenY - liveability is centralin
planning for innovation

+ Going beyond sustainability - restoration,
regeneration and resilience

+ Human-centred design with technology of
an enabler of good urbanism

« Delivery through value capture

« Thinking big and acting small - it’s not all

about the mega.

Defining the level of ambition

N Best Practice
» Today?

CONVENTIONAL

DEGENERATING

REGENERATING .

RESTORATIVE REGENERATIVE

ARUP

Strategies for a Balanced City

i 1 warens nvorotooy 2 Lanoscare & ecotooy

Capturing the value

Wi benefiis?  How 00 they benefit?  How i valls clegiec?

Wcreasad parsonal
and corporate
ncame

Increased yiekls
from praparty

N deveopments
T created and soid

Uners and operatces
»  wilngnesa to pay
BsRes

éConcIuding thoughts

« Creating socially mixed, inclusive cities

« A polycentric approach: TOD and
walkable urbanism

« Creative place-led hyperdensity requires
new urban typologies

« Expectations of Gen Y - liveability is
central in planning for innovation

« Going beyond sustainability
— restoration, regeneration and resilience

« Human-centred design with technology of
an enabler of good urbanism

« Delivery through value capture
« Thinking big and acting small
— its not all about the mega!

Matt Lally presentation 85/86
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| Who benefits from :
1 transport infrastructure? :

And how is this paid for? |
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Sustainable Urbanisation in the Global
Agendas: From Ideas to Implementation to

Impact

Shipra Narang Suri

Coordinator of Urban Planning and Design

Branch UN-Habitat, Nairobi

The presentation  discusses sustainable
urbanisation in the Global Agendas and offers
some perspectives on how planners can help
accelerate the implementation of their project
plans in a more impactful and more effective
way.

Thediscussionisdividedintothreeparts: 1) global
trends; 2) the evolution and mainstreaming of
sustainability in global urban agendas; and 3)
showcasing UN-Habitat’s practice from ideas to
implementation to impact.

Global trends

« More than half of the world’s population live
in urban areas, a number that is growing by
about 1.3 million people per week.

« About54% oftheworld’s population occupies
only 2% of the total land area.

« Cities generate 70% of the global waste and
70% of the global greenhouse gas emissions.
They are responsible for over 60% of global
energy consumption. These challenges
are further aggravated by inequality,
urban poverty, inadequate infrastructure,
insufficient public transport, air and water
pollution, a surging youth population in
several cities, on the one hand, and an ageing
population on the other hand - compounded
by climate change.

+ Cities also generate over 70% of the world’s
Gross Domestic Product.

Sustainable Urbanisation

The sustainability agenda in urban development
has gained traction since the Habitat | United
Nations Conference on Human Settlements
was held in Vancouver, Canada, in 1976. In
the last four decades agendas of sustainable
urbanisation, sustainable cities, adequate
shelters, and cities for all have emerged and
promoted through the Habitat Ill Conference on
Housing and Sustainable Urban Development,
which took place in Quito, Ecuadorin 2016.

Inrecentyears,however,amajorshiftindiscourse
on urbanisation has occurred: urbanisation is no
longer seen as a problem to be addressed, as a
model of development to be discouraged, or as a
trend to be halted or reversed. For the first time,
urbanisation is seen as a tool for development.

The 2030 Agenda for Sustainable Development
and the Sustainable Development Goals (SDGs)
that the world’s national governments adopted
in 2015 put forward a vision of urbanisation as
a source of economic wealth, as a generator of
social prosperity and environment sustainability,
and cities and towns as hubs of innovation and
drivers of shared prosperities. These agendas
have critical urban dimensions (e.g., land tenure
security, infrastructure), particularly the SDG
11 and its 10 targets and 15 indicators, which
serves as an enabler for mainstreaming and
incorporating both outcome and process targets.
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The New Urban Agenda

The New Urban Agenda is seen as an accelerator
to the SDGs and an implementation framework
for the Agenda 2030. It is a commitment
to end poverty, inclusive urban prosperity,
environmentally resilient and sustainable urban
development. Most importantly, for urban
planning professionals, it has a very strong
implementation section focused on planning.

Opportunities and Challenges

+ Mainstreaming of sustainable urbanisation:
These agendas mainstream sustainable
urbanisation and acknowledged it as positive
force towards development, which is a big
opportunity for urban planners.

+ Beyond the hardware - inclusion, resilience,
culture and heritage, governance, financing:
The second opportunity in the agendas goes
beyond just the hardware (i.e., the provision
of housing, water and infrastructure and
roads) butalsotalks aboutissuesofinclusion,
safety, governance, dimensions of culture
and financing. These are important hooks for
urban planning professionals to anchor their
work on.

+ Challenges of the global agendas: These
include the capacities, resources, data, and
knowledge that are crucial in implementing
these agendas in a holistic and integrated
way.

Urban Planning is declining all
over the world

While there is an emphasis on how urban
planning and design can serve as an important
catalyst to build inclusion, foster engagement,
bring coherence and others mentioned above,
what needs to be highlighted is the trend of
declining urban planning.

The agendas are ambitious, and the tools are
available. But the use of these tools, particularly
the use of planning and design to realise the
agendas is on a decline. While it has been said
time and again that there is a resurgence in the
Professional Planning practice in the last 15
years, theimpact of that says otherwise. Planned
areas and cities are on the decline whereas the
informally planned areas by communities are
on the rise. The completely unplanned areas are
chugging along on the same level. Informality -
or the share of residential land in informal areas
- isincreasing in most parts of the world, except
for Europe and North America.

The decline in the deployment of planning
as an effective tool has various reasons:
time, capacities, and, importantly, it is due to
political realm. These are constraints that most
planners grapple with all the time. Unplanned
urbanisation, in effect, has led to inadvertent
consequences such as pollution, congestion,
and sprawl, just to name a few.




Context: Challenge:

2010 Haltl earthquake, which kified more than 200
about one mibon destioving om
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UN-Habitat’s Urban Planning and
Design Mantra

The translation of global principles and ideas
into action, implementation and, ultimately,
into impact, is anchored on UN-Habitat’s most
important guiding principle:

“Compact, socially inclusive, better integrated
and connected cities and territories that foster
sustainable urban development and are resilient
to climate change.” (IG-UTP, p.1)

When one sets a vision or agenda for a city or
a territory, region or a country, it is important
to absorb, consolidate, and refine from all the
global agendas whatitis and the essence of what
one would like to be the guiding principle for the
city or country. This is what the UN-Habitat is
trying to implement in many parts of the world.

Haiti is an example of UN-Habitat’s work and
approach. After the earthquake in 2010, a million
people were displaced, and Haiti’s capital and
largest city, Port-au-Prince, bore the brunt of the
damage. Many residents who lost their homes
started converging around the settlement in
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Lessons from experience:

Effective planning and implementation
is a matter of integration of different
enablers (Urban rules and regulations,
urban planning and design, municipal
finance)

National urban policies and local
implementation must complement the
integrated planning approach

Inclusive participation and a human-rights
based approach are the best guarantee of
success - not just improving the process
but also generating better and more
sustainable outcomes.

Planning for climate change needs to
become an integral part of statutory
planning process and instruments

Alignment of plans and actions to global
principles, goals, targets and indicators
is a continuous process that needs new
tools and capacities.

How can planners support real change at scale?
This can be synthesised into four points:

1.

2'

Planningto policy: Linking urban and territorial
planning to national frameworks and policies
through vertical integration

One level of action is seldom enough,
particularly in achieving the impact we
need. Vertical integration from community-
based action, to national frameworks and
policies, all the way up to international
transformation of planning practice and
planning education, is critical for real
impact.

Move from supporting to empowering:
Building  endogenous  capacities  for
comprehensive planning processes at urban
and territorial levels.

Planning solutions are often context
specific. Endogenous capacities need to
be built for comprehensive planning within
cities, territories, countries. The move from
supporting to empowering is the end goal.

Funding to financing: Mobilising finance
for investments into sustainable urban
development aligned with SDGs, the Paris
Agreement, Sendai Framework, New Urban
Agenda.

There needs to be a shift from funding
to financing. We need to reduce any
kind of dependency, be able to generate
investments, and mobilise finance for
investment aligned to global principles.

Data, data, data: Monitoring and reporting for
the global agendas need new forms of data,
which can be generated through, or linked to,
planning processes

Designing or monitoring a plan requires
careful consideration of which indicators to
use and how these will align into the global
monitoring of these agendas.

Finally, and most importantly, planners should
always try to put people at the centre, ensuring that
no one and no place will be left behind.



Metropolitan Governance

ISOCARP 2019
Congrats

Integrating
Coordinating

‘Doing their own thing’
Disjointed Incrementalism

METROPOLITAN GOVERNANCE
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NATIONAL-STATES GOVERNANCE SYSTEMS

Confederal Federal Unitary

Sovereign
unit/states

Sovereign
Federal Union

Centralized
Ministries

States Decentralized
Delegations

National-States Governance Systems - Pedro Ortiz presentation 31/45

Pedro Ortiz
George Mason University

Metro-Urban expansion is challenging world
development. Only three cities in world history
have been one million-plus inhabitants. Now
we have 500. These Metro-Cities produce 75%
of the world’s Gross Domestic Product. Out of
100 most economically powerful urban units,
46 are metropolises. Many are expanding at a
5% annual rate and they double their size every
14 years. However, lack of a methodology for
expansion is producing an uncontrolled pattern,
jeopardizing development and equity.

To be able to cope with the challenges of metro-
urban expansion, it is critical to understand that
metropolises, as a very recent phenomenon,
are a complex system, feared both by nations
and cities, and lack the required government
institutions to play their role. Metropolises are
not cities. Their DNA is different. The latter is a
hierarchical unitary system, whereas the former
involves a matrix dialogue: an interaction among
a multitude of actors, municipalities, agencies,
and institutions, acting more like national
structures with their own competences. The
multiplicity of issues, sectors, and stakeholders
in metropolises requires a dialogue that is
peer-to-peer - one that reflects more complex
national political mechanisms than the unitary
municipal ones.

How do you run a metropolis? Do you choose
a tool before knowing what the task is?
Metropolitan governance first requires defining
what must be done in the metropolis and
designing the institutions that need to manage
it. In a nutshell, governing metropolises is the
result of balancing among economic efficiency,
social equity, and environmental sustainability
inthe context of unitary, federal, and confederate
national administrations.
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Competitive Cities and Spatial Justice -

Agnes Deboulet

Professor of Sociology at the
University of Paris '

The presentation builds on the result of the
report  entitled® “Competitive Metropolises
and the Prospects for Spatial Justice: the role of
metropolitan areas in the global agenda of local
and regional governments for the 21st Century”
authored by Agnes Deboulet together with
Cyprien Butin and Jeanne Demoulin. The report
is developed as part of the research led by the
LAVUE Centre, in collaboration with the UCLG
Committee on Social Inclusion, Participatory
Democracy and Human Rights and Plaine
Commune, and realised as a contribution to the
fourth UCLG report on decentralisation and local
democracy. The excerpt below is culled out from
the Executive Summary? of the report.

1 The full report is available in the Publications sec-
tion at https://www.uclg-cisdp.org.
2 A. Deboulet, C. Butin, and J. Demoulin. “Competi-

tive Metropolises and the Prospects for Spatial Justice: the
role of metropolitan areas in the global agenda of local
and regional governments for the 21st Century.” (pp. 4-5),
January 2018, https://www.uclg-cisdp.org/sites/default/
files/Metropolis_Right_to_City_Summary.pdf.
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A Guiding Principle:
Spatial Justice

The idea of justice, and in particular spatial
justice, lies at the heart of this urban reform,
making it possible to envision a future for all in
metropolises keen to enhance the well-being of
their residents.

This principle comes from the development of
Henri Lefebvre’s work - to whom we owe the
notion of “right to the city” - notably by the
founding researchers of the online magazine
“Justice spatiale/spatial justice”. It suggests
that any investment linked to space can be a
vector of more or less justice or injustice and
that, therefore, policies must be attentive to
the discrimination and spatial inequalities that
they can convey. They must try to counter the
effects of the widespread competitive policies
that most metropolises have implemented over
the last several decades, in particular, growing
spatial and social inequalities. Public policy can
also begin to find alternative models.



This theme of contradiction between
competitiveness and social justice spans three
parts: 1) the first part exposes that contradictions
between urban economies increasingly oriented
towards the competitiveness of metropolitan
territories and the unequal distribution of
resources; 2) the second part examines the
various models of development, rethinking
the current dependence on fossil energies
without abandoning concerns of social justice,
as suggested by the concept of “buen vivir”
(Good Living); and 3) the third part questions
models of governance and urban management,
particularly how cities conceptualised and
implemented urban policies that put justice at
the centre and promote urban democracy.

Overall the aim of the report is to present some
of the existing debates regarding different
metropolitan realities and policies, show their
associated risks, and point towards some
possible directions.

L'urbanisation croissante de la planéte 3
Cartographle ; Laura Margueritte
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Limits of current policies

- Predominant technicist approaches (ex. eco-
neighborhoods, smart cities) with low sensitivity to users
and practices and barely no social dimension

- A vast neglect of urban policies and urban projects social
impacts

- Very little measures to control land and housing prices
including taxation measures

- Need to promote a systemic approach including a
democratic revisio of governance : municipalities are the
most able to cope / self-critical capacity

- Need to document thoroughly the situation many cities
have a static vision of inequalities and cannot monitor

The buen vivir

- Alternative vision based on a critics of linear visions
of technical progress and promotion of nature

- Reactivates the « social and ecological impératives
at the origin of sustainable development discourse

- It praises harmony between different social and
cultural categories (cultural, sexual and ethnic
minorities; foreigners ; générations)

- It is aiming at developing territorial equity (universal
access to public services, fight against urban
segregation, urban fragmentation, decentralisation of
utilities ...), see Quito local development plan

Urbanisation map, Blog Habiter en ville, 2017, G. Fourmont;
Agnes Deboulet presentation 5/ 14v
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Local Speakers

SPECIAL GUEST SPEAKER

Bambang P.S. Brodjonegoro

Minister of National
Development Planning

Bambang P.S. Brodjonegoro is currently the
Minister of National Development Planning/
Head of National Development Planning Agency
(Bappenas). He was previously the Minister of
Finance (from 27 October 2014 to 27 July 2016).
During President Susilo Bambang Yudhoyono’s
administration, Bambang served as the Deputy
Minister of Finance (from 3 October 2013 to 20
October 2014). Bambang is one of Indonesia’s
leading economists, with a Master’s Degree
(1995) and Ph.D. (1997) in Urban and Regional
Planning from the University of Illinois at Urban
Champaign, USA. His areas of expertise include
regional economics, fiscal decentralisation,
public finance, development economics,
urban economics, and transportation. Prior
to his ministerial positions, Bambang’s career
included commissioner roles in several state-
owned enterprises, such as PT. Pertamina, PT.
Aneka Tambang, and PT. PLN. He is also active
in a number of international boards including
the ASEAN Infrastructure Fund and the ASEAN+3
Finance and Central Bank Deputies Meeting. He
is a committed and active academic, currently
a Professor of Economics at the University
of Indonesia. Prior experience has included
positions as guest lecturer in the Department of
Urban and Regional Planning with the University
of Illinois; Director General of the Islamic
Research and Training Institute at the Islamic
Development Bank; and Dean of the Faculty of
Economics with the University of Indonesia.

S

SPECIAL GUEST SPEAKER

Anies Rasyid Baswedan

Governor of
Jakarta City

Jakarta’s Governor, Anies Baswedan is widely
recognised as a prominent academic, due to his
active involvement in pedagogic affairs, which
led himto be appointed as an education minister.
Prior to the ministerial post, he was the rector of
Jakarta’s Paramadina University, and was one of
Indonesia’s youngest university rectors at that
time. Anies’ most notable innovation is Gerakan
Indonesia Mengajar, or the Teaching Indonesia
Movement, a program that gathers the youth to
contribute to national education. The Teaching
Indonesia Movement recruits, trains and sends
young graduates to teach in remote regions
across the archipelago.[JakartaPost] Anies’
vision for Jakarta is to make the capital city a
liveable and happy place for its people.

SPECIAL GUEST SPEAKER

Bima Arya Sugiarto
Mayor of Bogor City

Bima Arya Sugiarto is an Indonesian politician,
who was elected to be the Mayor of Bogor in
2014. Now he is elected again for the period
2019-2024. His vision is to improve public
transport, urban hygiene, bureaucracy and civil
administration, including to manage the street
merchants. He received many awards for his



achievements, including the establishment of
online systems for the city in 2017. He has also
received awards from the Ministry of Health and
the National Body of Demographics and Family
Planning.

SPECIAL GUEST SPEAKER

Ridwan Kamil
Governor of West Java

Mochamad Ridwan Kamil is the 15th Governor
of West Java, the most populous province of
Indonesia. He was also the Mayor of Bandung.
He was elected as mayor of Bandung on 23
June 2013. Previously, he was an architect and
lecturer in the Department of Architecture,
Bandung Institute of Technology. Kamil founded
the architectural firm Urbane Indonesia in 2004
with three partners. As governor, Kamil is now
more focused on mainstreaming the planning
and development approach to the happy and
creative communities. Kamil also had the
opportunity to be the keynote speaker at Kenya
UN-Habitat Assembly session with the theme of
the advanced society being a happy society.

SPECIAL GUEST SPEAKER

Basuki Hadimuljono

Minister of Public Works
and Housing

Mochamad Basuki Hadimuljono is the current
Minister of Public Works and Public Housing.

He obtained his master’s and doctorate from
Colorado State University. The last position
he held prior to his ministerial appointment in
October 2014 was director-general of spatial
planning. During his time at the ministry, he had
participated in several national-level working
groups including ones related to rehabilitation
following the 2004 Tsunami in Aceh, handling of
the Sidoarjo mud flow (2006-2007), reparation
of the Purbaleunyi Toll Road and management
of food scarcity in Yahukimo Regency (both in
2006). He also received a Distinguished Honorary
Fellow award from the ASEAN Federation of
Engineering Organizations in February 2017,
alongwith anInternational Lifetime Contribution
Award from the Japan Society of Civil Engineers
in July 2017.

SPECIAL GUEST SPEAKER

Sofjan Djalil
Minister of Land and
Spatial Planning

Sofyan Djalil is the current Minister of Agrarian
and Spatial Planning. Previously, he was the
Minister of National Development Planning/
National Development Planning Agency from
August 2015 to July 2016. From October 2014 to
August 2015, he was appointed as Coordinating
Minister for Economic Affairs. In the Yudhoyono
Presidency, he served as the Minister of State-
Owned Enterprises of Indonesia from 2007-
2009 and Minister of Communications and
Informatics from 2004 to 2007. He successfully
obtained a Doctor of Philosophy on International
Financial and Capital Market Law and Policy at
Tufts University. In the same university, he also
obtained two master’s degree: Master of Arts
on Public Policy and Master of Arts in Law and
Diplomacy (MALD).
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Congress Team

TRACK 1:
Limitless cities and urban
futures: planning for scale

Peter

Newman
Australia

Peter Newman is Professor of Sustainability
at Curtin University in Perth, Australia. He
has written 20 books and over 340 papers on
sustainablecitiesincludingCitiesand Automobile
Dependence, which has been called one of the
most influential books in urban planning. His
book on Green Urbanism in Asia in 2013 was
based on his teaching in the National University
of Singapore with Masters students from across
Asia. In 2014 he was awarded an Order of
Australia for his contributions to urban design
and sustainable transport. Peter has worked in
local government as an elected councilor, in state
government as an advisor to three Premiers and
in the Australian Government on the Board of
Infrastructure Australia and the Prime Minister’s
Cities Reference Group. He is a Co-ordinating
Lead Author for the IPCC on Transport and
his latest book is Resilient Cities: Overcoming
Fossil Fuel Dependence. He is Editor-in-Chief of
Sustainable Earth, a new Nature journal and in
2018 was made WA Scientist of the Year.

Stephen
Goldie

United Arab
Emirates

Stephen Goldie has over thirty-five years’
experience in urban planning and design, more
than twenty years of this at executive level. His
urban planning and design experience ranges
from regional and metropolitan strategy to
complex inner-city design, from high-level

policy and legislation to seemingly intractable
local disputes, and from detailed urban design
to complex management issues. Many of these
projects have been distinguished by awards, but
more importantly, more than fifty of the projects
that he has led, or for which he was the senior
planner, areeitherbuiltorbeingimplemented. As
well as being a leading Australian New Urbanist,
Stephen is also a published researcher and
thinker on the impacts of artificial intelligence
and robotics on cities and the application of
those technologies to the planning and design
of cities.

Currently, Stephen is employed by the Abu
Dhabi Department of Urban Planning and
Municipalities as City Planning Advisor to Al
Ain, the garden city of the Emirates, in order to
continue the development of Al Ain as a liveable
and sustainable city.

Luo
Wenjing
China

WenjingLuo(Helen)worksasanationalregistered
urban planner at the Wuhan Planning & Design
Institute (WPDI), where she has been taking
charge of dozens of planning practices on a broad
variety ranging from urban strategic planning,
master plan, regulatory planning, industrial
development planning, planning consultation
to sustainable urban design and urban renewal.
As the projects she has been working on mainly
involve the National Independent Innovation
Zone of Eastlake which is also known as the
Optical Valley, she has gained a great deal of
experience concerning metropolitan areas and
knowledge-based districts which can be applied
to other cities or countries. With eight years of
experience, she has worked, published dozens of
papers and won several prizes. Though working
locally, she has been endeavored to engage in
all kinds of international events to gain global
visions.



TRACK 2:
Besides the megacity and other cities:
planning for balance

Tathagata
Chatterji

India

Dr. Tathagata Chatterji is Professor of Urban
Management and Governance at Xavier
University, Bhubaneswar and has over 25 years of
academic cum industry experience in the urban
development sector. His research interests are:
urban economic competitiveness, globalisation,
peri-urban transformation and Smart Cities. He
had published two books - ‘Local Mediation
of Global Forces in Transformation of the
Urban Fringe’ and ‘Citadels of Glass - India’s
New Suburban Landscape’; He received the
prestigious Gerd Albers Award 2016 for best
publication of the year from the International
Society of City and Regional Planners (ISOCARP)
during its 52nd annual congress in Durban,
South Africa, for his research publication on
comparative modes of urban governance in
India.

. Fedor
Kudryavtsev
Russia
Fedor Kudryavtsev, 1970, Russia, Moscow,

managing partnerof ArchNOVALab and associate
professor of Moscow Institute of Architecture
(MARHI).

| was trained of “art to organise space”, as
my teachers in famous Moscow Institute of
Architecture used to say. | graduated from MARHI
in 1993 and have completed postgraduate course
on inner city development in the Institute of
Housing and Urban Development Studies (IHS)
in Rotterdam in 1995. | have started independent
architectural and planning practice in 1998. The
spaces | have been working on in the last two

decades ranged from single family house to city
agglomerations like the one of Moscow that
counts now around 18 million citizens. My design
experience has been getting a strong support by
teaching in MARHI since 1996 and by applied and
theoretical studies | have been simultaneously
undertaking as Head of the Laboratory of Urban
Studies of MARHI in 2006-2016. Since 2018,

| am running a private Laboratory of Urban
Research and Projects ArchNOVA Lab, which aims
is to develop urban studies on emerging urban
phenomena and convert them into advanced
urban and architectural projects. My team is
workingbothlocallyinRussiaandinternationally.
Current projects include comparative study of
BRICS largest agglomerations, new model of
mass Soviet housing renovation in Moscow,
research on Soviet planning legacy in China,
development of rehabilitation model for urban
areas with higher levels of criminal activities
in Russian cities, study on self-organisation of
large scale urban structures in megacities and
planning applications of big data analysis.

My favorite projects engage city strategic
planning, studies of new urban phenomena,
architectural design, master planning and
planning theory. Among them there were
conceptual schemes for Moscow (2009) and
Saint-Petersburg  (2016) agglomerations,
new vision for Korolev science city: research,
strategies, key projects (2014), research on self-
organisation of city scale urban structures from
mass local changes, scenario of vast industrial
area redevelopment in Saint-Petersburg (2014).
Many of my international projects were fulfilled
with my Chinese colleagues, including study
on high-density urban forms in Shantou (2013),
comparative study on Moscow and Beijing urban
dynamics (2013-14), short term consulting of
Guangzhou Eastern Bay Area project (2017).

a4
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TRACK 3:
Liveable places and healthy
cities:planning for people

Jens

Aerts
Belgium/USA

Jens Aertsis asenior urban planner with 20 years
of experience, working on the cross-section of
practice, policy and research. Most recently he
has been working as an international consultant
for the Habitat Ill secretariat, UNICEF HQ and
the World Bank. He authored UNICEF’s recent
publication ‘Shaping urbanization for children, a
handbook on child-responsive urban planning’
and supports the agency in the Urban task Team
with the development and implementation of
its Global Urban Strategy, including training and
technical assistance in regional and country
offices.

Jensis a partner at BUUR - Bureau for Urbanism,
specialised in city development plans and
stakeholder engagement processes towards
sustainable urban transformation for the
Brussels Capital Region and several secondary
cities in Belgium and the Netherlands. Before
that he assisted both Governments of the
Flemish and the Brussels Region to build urban
planning capacity in public agencies and to
direct community led neighbourhood plans,
sustainable mobility programs and key public
space interventions.

Jens has been teaching at the Cosmopolis
Centre for Urban Research of the University
of Brussels (VUB) from 2011 until 2016 and is
currently affiliated with the Urban Community
and Health Equity Lab at Columbia University’s
Graduate School of Architecture, Planning, and
Preservation (GSAPP). He holds a MSc in Civil
Engineering and Architecture from the University
of Leuven (Belgium) and obtained his MA Urban
Planning at Universitat Politecnica de Catalunya
in Barcelona (Spain). He is member of the Board
of the Flemish Spatial Planning Organisation
(VRP).

Mahak

Agrawal
India

Mahak Agrawal is an urban planner and
researcher from India. Currently working on
the issue of sanitation deprivation and climate
crisis response across coastal districts of India
and urban India in the north, she has served as
an expert reviewer to the Second Order Draft of
the IPCC Special Report on Climate Change and
Land.

Sheis also a Local Pathways Fellow to the United
Nations Sustainable Development Solution
Network (UN-SDSN). Through her project
called: A Dream of Open Defecation free India?
Decolonise and Innovate urban sanitation;
Mahak is working with Change.org on a petition
that holds Government of Delhi accountable for
its toilets’ provision for the urban poor with key
emphasis on females, children and differently
abled, with the campaign’s demand to audit
these facilities, for their usability.

In different capacities, she has worked with
non-profit organisations, development banks,
universities and research institutes, as well as
technical divisions of government-at the Centre
and city level in India. Next to her contribution
to the United for Smart Sustainable Cities
(U4SSC) initiative, Mahak explores innovative,
enduring research-guided solutions for pressing
urban and regional environmental problems.
She is specifically interested in climate change
and urban studies investigating multi-track
approach and inequalities of adaptations and
transformations, development and geography,
associated global challenges and human
geography. An advocate of open data for effective
urban management, monitoring and response,
she often provides thought leadership to the
Young Academic Network of the Association
of European Schools of Planning (AESOP) and
the South Asia Centre at London School of
Economics. In 2017, she was awarded the Prof.
V.N. Prasad Best Thesis Award for best thesis in
Master of Planning in India.



TRACK 4:
Knowledge economies and
identity:planning for culture

Nasim

) /ranmanesh
' Iran

Nasim Iranmanesh is an architect with PhD in
urban planning. She is professor at the Islamic
Azad University of Tehran in the Urban Planning
and Architecture Department. She has been an
ISOCARP member since 2004 and is a member of
the ISOCARP Scientific Committee.

She works at the Municipality of Tehran and has
cooperation with other organisations, such as
Sazvareh Nou consulting engineers and Building
& housing research center (BHRC), as as a
designer and urban planner. She has numerous
publications in architecture and urban planning
and has presented several lectures at national
and international congresses. She has been a
member of the Society of Iranian urban planners
since 2002.

Piotr

Lorens
Poland

Piotr Lorens is an architect and urban planner,
full professor and Head of the Department of
Urban Design and Regional Planning at the
Faculty of Architecture, Gdansk University of
Technology. His professional interests include
urban design and development issues with a
special focus on regeneration of distressed sites.
He was involved in design and development
of numerous urban regeneration schemes,
including planning for transformation of Gdansk
waterfront. Piotrisalso serving as consultantand
expert in numerous planning and development
projects. Recently He was playing the role of
the Head of Gdansk Master Plan Commission,
appointed by the Mayor of Gdansk, as well as

an expert of the Polish Ministry of Development.
His research and professionalissues include also
dealing with local identity and heritage within
the urban transformation processes, shaping
urban public spaces systems as well as dealing
with social, economic and legal aspects of urban
transformation.

Besides academic and professional
appointments, Piotr is also active member of
ISOCARP (Vice President YPP Program within
years 2011-2017) and Society of Polish Town
Planners (currently - Chairman of the Society
Board). In addition, Piotr is member of ICOMOS
and TICCIH. He also plays the role of the
Chairman of the Urban and Metropolitan Areas
Group, Committee for Spatial Economy and
Regional Planning, Polish Academy of Sciences.

TRACK 5:

Smart futures

and sustainability:
planning for innovation

Dorota
Kamrowska-

Zaluska
Poland

DorotaKamrowska-ZaluskaisAssistant Professor
and Director of the mid-career program on urban
development and management of metropolitan
areas, at the Department of Urban Design and
Regional Planning at the Faculty of Architecture,
Gdansk University of Technology. Sheis a Visiting
Scholar and Research Fellow at several research
institutions  including the Massachusetts
Institute of Technology (2013), a Charted Urban
Planner with 16 years of experience working
both for the public and the public sector.

She is also taking part in various participatory
research and user-oriented design projects. Her
research interests are: smart and sustainable
cities, territorial impact of EU Cohesion Policy,
social innovation in urban regeneration. Dorota
is the author of more than thirty papers and
a book on sustainable urban regeneration.
She is involved in various research projects on
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smart and sustainable development. She is a
board member of the Association of Polish City
Planners, President of Gdansk Division, and
ISOCARP Deputy Bureau Member for Poland.

) Awais
“} Piracha
Australia

Associate Professor Awais Piracha is an urban
planning academic with the Western Sydney
University in Australia. He is a renowned
international expert in the areas of sustainable
urban development and use of spatial analysis
in land use and transport planning. Professor
Piracha was trained as a civil/environmental
engineer as well as a town planner. He is a
Planning Institute of Australia Registered
Practicing Planner and a NSW Independent
Hearing and Assessment Panel Expert. He
previously worked as a researcher with the
United Nations University (UNU) in Tokyo,
Asian Institute of Technology (AIT) Bangkok
and University of Dortmund Germany. In his
professional career spanning over two decades,
Professor Piracha has led in numerous research
and consultancy projects as an urban planning
expert.

TRACK 6:
Changing environment and risks:
planning for resilience

Markus

Appenzeller
The Netherlands

Markus Appenzeller (*1972) studied architecture
and urban planning in Stuttgart and Chicago.
He graduated from Stuttgart University in 2003.
His diploma focused on expansion, stagnation
and consolidation at the example of the City of
Duisburg in the Ruhr Area.

Markus worked for Munich-based Fink+Jocher
Architects as project leader and at the Office

for Metropolitan Architecture in Rotterdam on
projectsin London, Riga and the UAE. Since 2006
he was working for KCAP Architects&Planners in
Rotterdam - first as project leader for a number
of masterplansin the London Docklands, then as
director for international projects, responsible,
amongothers,forthe OlympicLegacy Masterplan
for London.

Between 2009 to 2011 Markus was a Studio
Professor at Berlage Institute Rotterdam. In
2012 Markus founded MLA+, a practice for
architecture, planning and consultancy. MLA+
today employs around 140 people in offices in
Rotterdam, London, St. Petersburg, Shanghai,
Shenzhen, Berlin and Rio de Janeiro. In 2013 and
2014 Markus was curator and co-creator of the
Post-graduate Master Program “Design of Urban
Ecosystems” at the National Research University
ITMO in St. Petersburg. In 2016, Markus was
Diploma Studio Professor at Moscow School
of Architecture. Since 2018 he is heading the
Urbanism Department of the Amsterdam
Academy of Architecture.

% Juanee
s Cilliers
South Africa

Juaneé is Professor and the Chairperson of the
subject group for Urban and Regional Planning
at the North-West University (NWU), as well as
Leader of the Research Program for Sustainable
Planning, Development and Implementation
within the Unit for Environmental Sciences and
Management (UESM).

She completed the 4-year professional degree
in Urban and Regional Planning at the NWU in
2004 (cum laude), the Master’s Degree (cum
laude) in 2005 and enrolled for a Ph.D in Urban
and Regional Planning. She completed a second
Master’s degree in Economicsin 2010 as well as a
Sustainable Communities course from the Aalto
University (Finland). In 2011 she successfully
completed the Project Management Course
at the Potchefstroom Business School. Her
early career’s international exposure extended
her collaborative research network and she is



currently collaborating with researchers from
Germany (Bauhaus University), Belgium (KU
Leuven University), the Netherlands (Eindhoven
University, Wageningen University), Namibia
(Namibia University of Science and Technology),
Australia (Curtin University, Griffith University),
the International Society of City and Regional
Planners (ISOCARP) and the UN-Habitat.
Locally she is the Principle Investigator for a
NRF THUTHUKA project (2013-2017), two NRF
Community Engagement projects (2015-2017
& 2019-2021), a DTI-NRF THRIP project (2015-
2019), a Water Research Commission project
(2016-2019) and she also collaborates with the
South African Cities Network and the South
African Day Organisation. She is member of
the South African Planning Institute (SAPI), the
South African Council for Planners (SACPLAN),
the International Association for Development
of the Information Society, the South African
Translators Institute (SATI), member of ISOCARP
and lifelong member of the Association for
Development of Teaching, Education and
Learning (ADTEL).

TRACK 7:
Urban governance and planning
profession: planning for future

Eric Huybrechts

France

Eric Huybrechts is a senior Architect and Urban/
Regional Planner, member of Isocarp (scientific
council, France representative), lcomos (working
group on Climate and Heritage), Société
Francaise des Urbanistes (Scientific council)
and Officer of the Royal order of Sahametrey
(Kingdom of Cambodia).

He is the Manager of the International affairs at
theDirectorate generalof ParisRegional planning
Agency (www.iau-idf.fr). He has developed
a large experience in the field of Urban and
Regional Planning as expert and team leader
on Algiers, Beirut, Cairo, Damascus, Dubai,
Erevan, Ethiopia, Istanbul, Kampala, Mongolia,
Mumbai, Paris/lle-de-France, Phnom Penh, Rio

de Janeiro, Samarkand, Saudi Arabia, Tripoli-
Libya, Al Ula.a He has prepared projects at local
level, sub metropolitan, metropolitan, regional
and national scales. Recently, he was the team
leader for the National Urban Development
Scheme of Ethiopia (2013-2015), and for the
National Spatial Strategy of Saudi Arabia (2017-
2018).

He represents IAU-IdF to the World Urban
Campaign of UN-Habitat, Climate Chance (in
charge of Territorial planning alliance) and the
global network of Metropolitan and Territorial
planning agencies (MTPA). He is managing
decentralised cooperation projects with Abidjan,
Beijing and Beirut. He has also an academic
experience as a scientific researcher in the
MiddleEast and as lecturer in several universities
in France and abroad

Jennilee
Magdalena
Kohima
Namibia

Jennileae Magdalena Kohima is lecturer at the
Department of Architecture and Spatial Planning
within the Faculty of Natural Resources. She
teaches undergraduate and postgraduate
courses on Town and Regional Planning and
Regional and Rural Development programmes
in the Section of Spatial Planning. She has close
to 10 years working experience in the public,
private, development and academic sectors
in various development and planning fields
(land reform, land management and urban
and regional planning), having worked for
the Ministry of Land Reform, GIZ Namibia, Du
Toit Town Planning Consultants and presently
Namibia University of Science and Technology.

She is member of the Namibia Council for Town
and Regional Planners as well as the Namibia
Institute of Town and Regional Planners as
Town and Regional Planner in Training. She is
currently reading towards a PhD in Urban and
Regional Planning at the University of the Free
State, Bloemfontein, South Africa focusing on
land use management and urban informality in
Windhoek, Namibia.
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Congress Tracks

With urbanisation continuing at pace and a globalising
economy, metropolitan areas are morphing into megacities.
How does scale become power and define new global
roles for megacities? What can urban planning and
development strategies do to promote liveability, well-
being, sustainability, innovation and responsive governance
for their dwellers? Come to Jakarta, one of the largest and
fastest sinking cities in the world, to explore contemporary
challenges that megacities face and solutions that work on
the ground.

Join us at the plenaries and discover your global community
of urban professionals in the tracks!
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TRACK1: Limitless cities and urban
futures: planning for scale

Reasons why megacities and city regions are growing
and leading planetary urbanisation

Global influence and competitiveness: the role of
megacities

Megacities as leaders in low impact energy, food, and
resources consumption

Linkages, relationships, disparities, synergies and
connections: opportunities for the whole and its parts

Prospects, visions, futures, predictions, forecasts and
scenarios for megacities in the future

TRACK 2: Besides the megacity and other
cities: planning for balance

Role and future of cities that aim for balance rather than
limitless scale in the global race towards agglomeration
advantage

Alternatives to the megacity through regional networked
urban clusters

The megacity backside: shrinking settlements,
disappearing villages and other similar externalities

Planning for spatial balance: rural-agrarian productivity,
wildlife and urbanisation equilibrium of metropolitan
EICES

Neither urban nor rural: emerging lifestyles, urban forms
and economics beyond megacities

TRACK 3: Liveable places and healthy
cities: planning for people

Health, safety, prosperity for all: children, elderly and
other vulnerable people

Environmental justice, spatial ‘equity; the right to the
city

Access to urban services and a clean and safe
environment

Access to urban services and a clean and safe
environment

Collective space and building the community (formal
and informal)

Frameworks and tools to'measure liveability

Planning* with “people "and communities: universal
design, co-production and open data

Livability as a universal or cultural value

TRACK 4: Knowledge economies and
identity: planning for culture

The value of locality and identity in the globalising world

Local identities and cultures as assets within the
megacity

Unspoken pasts: the role and legacy of colonial heritage

Knowledge as the foundation of a high-value urban
economy

Culture, heritage and identity as economic drivers

Tourism as consumption or tourism as promoter of
locality

TRACK 5: Smart futures and sustainability:
planning for innovation

Smart cities, automatisation,
technological advances

financing and
Shared and inclusive innovative economies and digital
transformation

Citizen-focused smart services

Disruptive and sharing technologies and their impact

Strategic and real-time data-based policy and data
management

New mobility and its influence on urban form

TRACK 6: Changing environment and risks

Climate change and sinking cities

Vulnerability to disasters and how that can be mitigated
Waste, urban footprint

Re-naturing, biodiversity, and urban metabolism
Building, evolving, securing quality of life
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Megacities (including city-regions) are growing
larger and more powerful than many countries.
Megacities have become global nodes of
migration, trade, knowledge exchange and
innovation with seemingly limitless potential for
further growth.

The economies of scale for megacities seem to
be outweighing the obvious diseconomies of
scale, or inequities, that can be anticipated from
limitless and unregulated growth. Therefore,
discussions under this track broadly explored
two key areas: the understanding of megacities,
including the roles, structures and relationships
with their surroundings; and the planning of
megacities. Together, these led to more detailed
explorations around seven sub-themes over
seven sessions, providing a platform to discuss
themanytopicsrelated tothe scale phenomenon
of megacities. Starting from keynote speakers,
this track went through presentations and open
discussions about what are megacities, how are
megacities influencing our world and how to
plan ahead for efficient, liveable and equitable
megacities.

One of the first questions was whether
megacities can be defined by their scale, but a
useful definition by area or population is elusive.
Rather, as an agglomeration phenomenon,
megacities can be characterized by explosive
growth and economic power, often contributing
more to Gross Domestic Product (GDP)
than the rest of the country. However, while
benefiting from economies of scale, megacities
are struggling to achieve a balance between
economic efficiency and social equity. Case
studies show that as megacities grow bigger, so
too do the dilemmas caused by diseconomies of
scale. These include the peculiar phenomenon
of mega blocks and mega slums, contrasted here
in China and Ghana, respectively, but not unique
to those places. Both of these urban pathologies
result from the high-speed of modern urban
development in countries that are experiencing
massive rural-to-urban migration, mega blocks
being the response where governments have the
capacity to respond in quantity, but not quality,
and mega slums where governments do not have
any real capacity to respond at all. In China the

response is now moving towards a high-quality
mode, that may be termed smart urbanism, and
which seems to be a partial adaptation of the
New Urbanism. Certainly, it is similarly focused
on urban growth intended to maximise social,
environmental and economic benefits during the
coming shift from the industrialised era towards
a truly ecological civilisation.

Defining a metropolis as a set of urban entities
that share significant daily commuting, avoids
the difficulties of a scale-based definition.
It also highlights the fact that metropolises
produce massive economic growth precisely
because of urban systems that are based on
regional collaborations, notwithstanding their
internal locational-transport inefficiencies. In
other words, the definition of megacities is not
just about their scales but the systems they
have formed, leading to the conclusion that we
should neither pursue the values of more and
big, nor those of less and small, but rather work
towards balanced urban systems. This requires
a system-thinking approach, where an urban
entity is examined as a space of flows, including
the capital flows, information flows and people
flows. From this the Gravity Model can be used
to describe the spatial interactions within and
outside metropolises, as has been demonstrated
in case studies of urban agglomerations in
China. A big message that emerged out of
this discussion is that the spatial structures of
metropolises have progressed over time from
the centralization of resources in cities to the
distribution of resources in city-regions. This
distribution appears in two distinct patterns. In
the “vampire” model, megacities tend to suck-in
alltheresourcesfromtheirshadow regions, while
in the “friend” model there is a more reasonable
division of labour between megacities and their
surrounding areas, hopefully achieving positive
regional collaborations and a more balanced
urban system.

The discussions under track 1 all revealed
that there are no one-size-fits-all recipes.
Instead holistic system-thinking approaches
should be applied to address the problems of
urban entities appropriate to their scale and
situation. Despite the requirement for bespoke
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solutions appropriate to scale, the end goals are
remarkably consistent: efficient, liveable and
sustainable villages, towns, cities, megacities
and city-regions.

The case was made that in macro-scaled urban
entities, connections between megacities
and global economies should be borderless,
because this should improve efficiencies and
sustainability. However, the case of Wuhan
metropolitan area demonstrates an intent
to define its boundaries by quantitative and
qualitative methods, so as to collaborate outside
these boundaries while growing within them.
For example, urban corridor growth, an oftenly
used strategy for controlling metropolitan
growth, can improve the efficiencies of urban
flows by distributing resources along major
transportation axes, as exemplified in the case
study of the Optics Valley of China, also known as
Wuhan East Lake High-tech Development Zone.
Auckland case studies also demonstrate that
city-region perspectives should be considered
irrespective of adopting the compact city model
or the “sprawl” model. With the help of machine
learning, all such urban land use changes can be
visualized by combining the cellular automata
program known as SLEUTH (an acronym derived
from the input data requirements of this urban
growth model: Slope, Land-use, Excluded,
Urban, Topology, Hillshade) with Particle Swarm
Optimization (PSO), possibly enabling planners
to predict future urban patterns and thereby
direct them towards smart growth.

Moving from macro-scaled to micro-scaled
urbanism, it became clear that connections
should also be established between people and
public places to improve equity and liveability.
This discussion revealed the importance of
transit-oriented development (TOD) as a proven
micro-scaled strategy with macro benefits. As
a compact city model emphasizing liveability,
affordability and sustainability, successful
TOD is achieved by understanding the synergy
between land use, walkability and transit,
and by empowering community engagement
and activating well-considered public-private
partnerships. Although there are universal
principlesforgood TOD, every city should commit

itself to finding how best to create TOD locally.
This can include comparative studies, such as
the assessments of TOD in Jakarta and Auckland
presented in this track. A similar acronym,
but a completely different strategy is people-
oriented development (POD), which could
also be considered the preeminent principle
for the whole process of planning, designing
and governing metropolises. Especially as POD
can guide metropolitan governance, top-down
interventions and bottom-up engagement
so that they combine towards a mutual goal,
as exemplified by the case study of micro-
regeneration in Lima, Peru.

In conclusion, thistrackisfocused onurbanscale,
but the collective findings of the participants
- audience, speakers and rapporteurs - would
suggest that we should all look beyond scales
and towards balanced systems. Thus, the
system-thinking approach may be applied in
defining, understanding and planning all scales
of urbanism, from villages to city-regions. At the
macro scale this enables us to plan ahead for
efficient, liveable and sustainable megacities,
supported by strong networks of interlinkages
between these megacities and their hinterlands
while also enabling great connections between
people and public spaces at the micro scale of
the human uraban experience.
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Abstract

Rapidly increasing population and migration from rural areas to nearby urban agglomerations
develop tremendous pressure on system of the existing cities without compromising socio-
economic and cultural linkages. Policy interventions, both at global and local scale, have created
newer avenues for the researchers to explore real-time solutions for problems world-wide. For
instance, the outcome of 2015 United Nations agenda for the achievement of the Sustainable
Development Goals (SDGs) by the year 2030 primarily focuses on urbanization issues and
probabilistic modelling of future scenarios to obtain a robust alternative for resource utilization and
further for maximizing sustainability through land use pattern analysis. This is the clear indication
toward the very important role of “ever dormant” urban planning, especially in the case of a rapidly
developing country such as India. Remote sensing and geo informatics along with Machine learning
can provide extremely relevant information about the pattern change in cities and as input to
visualize the future growth pockets. In this context, potential of cellular automata (CA) in urban
modelling has been explored by various researchers across the globe. In the recent past, models
have been drawing majority of the attention along with geographic CA processes about urban
growth and urban sprawl studies. Most recent approaches include optimization of transition rules
based on machine learning techniques and evolutionary algorithms that follow nature-inspired
mechanism such as Genetic Algorithm, Ant colony optimization, Particle Swarm Optimization (PSO),
simulated annealing, Grey Wolf optimizer etc. Irrespective of any modelling technique, model
calibration remains one of the challenging and most crucial steps towards obtaining realistic
results. This research communication tries to demonstrate a novel idea of integrating PSO with
SLEUTH post calibration of the spatial-temporal footprint of urban growth from the year 1990 to
2017 for Kolkata, a historical megacity of Eastern India. Results were evaluated and validated using
statistical fit measures reveals PSO-SLEUTH performed substantially better compared to traditional
Brute Force calibration method (BFM). Another significant development was in terms of
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computation time of optimized values from days (BFM) to hours (PSO). The study identifies Kolkata
region to be sensitive to spread and road gravity coefficients during calibration procedure. Results
indicate growth along the transport corridors with multiple agents fuelling the growth. Further,
with the aid of high spatial resolution data, buildings were extracted to understand the growth
parameters incorporating neural networks. Using the results, renewable energy aspects were
explored to harness and provide a suitable local solution for energy issues in energy gobbling cities.
Pattern of landscape change, development of better process of modeling and extraction of building
from machine learning techniques for planning smart cities with self-sustaining energy is presented
in this research work.

Keywords

Cellular Automata, Particle swarm optimization, SLEUTH, Urban modeling, Pattern
recognition

1. Introduction

Asia alone is projected to house 54% of total world urban population (6.3 billion) by the year
2050 against 50% in the year 2010 (UNDESA, 2015) indicates the need for liveable cities that
are more likely urban areas. Urban areas, over years have been reorganised and are
reorganising due to increased population mostly migration. This ever increasing and
irreversible urban growth has given impetus to understand urban morphology in depth and
its implications on surrounding nature. Rapid urban growth in Indian scenario can be
attributed to rural to urban migration, re-classification of cities, availability of improved health
facilities, jobs, improved living, availability of essential amenties etc. in urban areas (Bharath
et al., 2018). With the commencement and successful implementation of urban development
policies and schemes such as Smart Cities, AMRUT, JNNURM, etc. have promoted migration
from rural area to urban core (Shaw & Das, 2017). In 2010, India accounted for 30% of urban
areas with 367.5 million people residing within. A clear jump in can be observed in urban
population post 2000 (figure 1).

An important decision was taken during September 2015, UNSDS with title “Transforming our
world: the 2030 Agenda for Sustainable Development” in thinking of global community in
adopting the Agenda for Sustainable Development (SD) through vision 2030. Goal number 11
of 17 Sustainable Development Goals (SDG) elaborates ‘Sustainable Cities and Communities’
and guidelines to meet these criteria. In addition, article 76 of 2030 agenda pronounces use
of geospatial data for tracking and monitoring the progress of various projects under the
umbrella of SDG’s. In this regard, the creation of big data pertaining to cities, specifically the
buildings that are the significant portion will be of paramount importance. The recent
development of machine-learning algorithms coupled with geospatial data are among the
front-runner technological tools, expected to play a crucial role. Geospatial data sets provide
the means to study large area of the earth surface and helps to generate necessary data from
complex urban surface features. Geospatial data majorly comprises of satellite data and GIS
data. Satellite remote sensing (RS) has been credited for its quickest and lesser cost available
method of mapping large areas. The availability of high resolution and multi-spectral satellite
imagery provides the best accuracy needed for assessing urban growth pattern (Bharath et
al., 2014). Satellite technology and data analysis are adopted by both regional and national
governments (Chen et al., 2000; Ji et al., 2001). It helps to map urban areas at finer scales,
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both temporally and spatially with consistent images of Earth surface. Remote sensing, its
analysis and integration with geographical information systems (GIS) forms a robust
technology to monitor temporal urban growth. GIS platform has entered majority of the
service sectors by providing facilities to capture, manage, store, retrieve, analyze and display
geospatial data on a real-time basis. Further strength to GIS comes from its distinguished built-
in database, decision support system and application-specific plugins, makes more reliable
tool for urban studies (Tran et al., 2015; Boori et al., 2015).
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Figure 1 Trends of urbanization in India 1901-2011

Recently, machine learning techniques for building extraction information from remote
sensing images has become easier with the advent of integrating various approaches on the
same platform. Speed and accuracies of digital image processing have improved significantly
with the use of several machine-learning algorithms. Random forest (RF) and Support Vector
Machine (SVM) methods of learning algorithms proved efficient in information extraction
from satellite imagery (Thanh & Kappas, 2018). Having previous and present years’ temporal
data, it is necessary to have a vision of development for the near future in terms of urban
modeling. It is the process of identifying a theory, could be translated into a mathematical
model as well as developing specific computer-aided programs to feed the model with data
to calibrate, validate, verify and predict future urban trends (Verburg et al., 2002; Batty,
2009).Theoretical assumptions, method followed, spatial, temporal aspects and geographical
extents might vary from each model types, but the final outcome of these models are to
understand the complex interrelationships between natural ecosystem and urban
environment by observing irreversible heterogeneous patterns of change (Li & Liu, 2006;
Crooks, 2010). Wu and Silva, 2010 reviewed urban land dynamics and related models,
depicted in figure 2. They highlight the significance of artificial intelligence (Al) and its deep
theoretical understanding of urbanization process and relative pressure on land use pattern
change. Figure 2 shows broad categories of Al systems used in urban models. In this research
paper we discuss briefly about cellular automata (CA), SLEUTH model, optimization techniques
such as genetic algorithm (GA) and particle swarm optimization (PSO), its application to urban
growth models. The structure of the paper is organized as follows: sub sections 1.1-1.3
provides a brief overview, literature review of Cellular automata and SLEUTH urban growth
model, its improvement over last two decades, integration of stochastic optimization
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techniques to SLEUTH and building extraction for urban growth application. Section 2
describes the study region selected to implement modeling and extraction of building
information along with data sources. In section 3 we describe the novel integrated method
adopted to solve time-consuming conventional modeling problem countered with PSO-
SLEUTH. Results are discussed with statistics and visualization in section 4. Finally, conclusions
are given in section 5.

Urban Growth Models
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Figure 2 Types of urban growth models

1.1. Cellular automata and urban growth models

Wolfram, 2002, defined CA as discrete two dimensional dynamic systems in which local
interactions among components generate global changes in space and time. Torrens, 2000
explains CA is composed of the below four components:

1. Cell space represented by an array of cells

2. Several finite states that qualifies the state of each cell
3. Neighborhood
4

Transition functions, define the next state of the cell in the next period, based on the
given state of the cell itself and its neighborhood cells

Standard cellular automata apply a “bottom-up” approach. The approach argues that local
rules can create complex patterns by running the models in iterations (Batty & Xie, 1994).
Itami, 1994 states that CA are seen not only as a framework for dynamic spatial modeling but
as a paradigm for thinking about complex spatial-temporal phenomena and an experimental
laboratory for testing ideas. Researchers have successfully used CA in urban modeling over
the decades and now have tried to address various related research questions with the help
of CA-based models (Alves & Albrecht, 2010; Yang et al., 2012; Torrens & Benenson, 2005).
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SLEUTH is a CA-based urban growth model, started as open source, has witnessed numerous
applications over different parts of the world. The acronym of SLEUTH stands for slope, land
use, excluded, urban, transportation and hillshade, the layers used as input for the model,
consists of C-language, using UNIX or UNIX based operating systems (Nimish et al., 2018;
Chandan et al., 2019). It has an ability to predict urban/non-urban land use dynamics based
on two sub models: urban growth model (UGM) and Deltron land model (DLM) (Dietzel &
Clarke, 2004). Model is dependent on five factors controlling the behavior of growth: diffusion,
breed, spread, slope resistance, and road gravity. It also considers four growth rules:
spontaneous growth, new spreading center growth, edge growth, and road-influenced
growth. Best set of coefficients are derived for the five factors using these four rules.
Traditional brute force method (BFM) takes days together to arrive at three phases of
calibration i.e., coarse, fine, full and shortlisted values for prediction. Most researchers have
made successful attempt to reduce SLEUTH computation time and therefore to increase its
efficiency. The original version includes SLEUTH UGM and DLM. To reduce computation time,
Dietzel and Clarke, 2007 worked on the development of optimization of SLEUTH metric called
optimal SLEUTH metric (OSM). OSM narrows down the parameter range and returns a single
goodness of fit metric. OSM is the product of various individual metrics like compare,
population, edges, clusters, slope, X-mean and Y-mean providing reliable calibration results.
The source code for OSM is also available in Project Gigalopolis website and one can readily
implement OSM technique. Sakieh & Salmanmahiny, 2016 explored OSM and implemented
to Gorgan area of Iran. Authors have mentioned the term “cancer-treating” to understand and
predict the urban spread in three different scenarios: afforest protection, rangeland
protection and historical growth (without any restrictions). They have also adopted a
comparative assessment to measure association between landscape metrics and land
suitability values using Spearman correlation to address cancer-treating urban growth
pattern. Other improvements of SLEUTH include pSLEUTH, SLEUTH-3r and SLEUTH-Genetic
Algorithm (GA) (Guan & Clarke, 2010; Jantz et al., 2010; Clarke-Lauer & Clarke, 2011). GA
returns a single best fit statistic for the entire dynamic range consisting of several Monte Carlo
iterations. Research in the area of improving run time and various variable optimisation in
SLEUTH model is yet unexplored by scientists and this paper presents this novel technique of
integrating PSO rules with existing sleuth model to improve its run time by optimising the
initial set of variables.

1.2. Integration of genetic algorithm and particle Swarm optimization
techniques with SLEUTH

GA includes heuristic search algorithms based on natural selection and natural genetics using
the key concept of simulating, imitating or mimicking evolution process to obtain optimized
results (Holland, 1975; Goldberg, 1989). It adopts Darwinian “Survival of the fittest” theory,
only the fittest shall survive, reproduce and successive generations shall become superior
compared to older generations (Mayer et al., 1999). Developed by Holland in early 1970s, the
central theme of GA is robust optimization technique which considers independent variables
of the model and converts them into genetic pairs (binary).

SLEUTH-GA is adopted to improve calibration process and to obtain optimized values in less
computation time. Figure 3 shows SLEUTH-GA model calibration approach. Coarse, fine and
final calibration procedure employed in BFM is replaced by GA calibration, apart from which
other procedure remains same. Strength of GA comes from its ability to explore search space
with improved results after each iteration. GA applied to SLEUTH follows a four-step process:
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Population initialization, Selection strategies, Crossover breeding and finally Mutation. In
SLEUTH procedure, the minimum and maximum value for a gene is fixed as 1 and 100
respectively, defining the range of each coefficient. Overall GA analysis involves calibration of
metric values, number of iteration needed for calibration and assessing forecasting behaviour
(Jafarnezhad et al., 2015).
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Figure 3 Genetic algorithm and SLEUTH model calibration approach (a Proposed approach based
on Goldstein, 2004)

PSO is a population-based stochastic optimization technique inspired by social behaviour of
birds flocking and fish schooling (Eberhart & Kennedy, 1995). Each solution to a problem is
considered as a bird called particle. All particles have fitness values, and these values are
calculated from objective function. Each particle has personal best and global best
performance; velocity of the group is adjusted based on best performer in the group. While
the advantage of PSO is that complex problem can be solved cost effectively with improved
performance whereas unlike several Swarm intelligence-based optimization techniques, PSO
also has limitation of particles escaping local optimum and decreased chances of finding global
optimum (Shi et al., 2011). Feng et al., 2011 conducted a study to explore advantages of
integrated CA and PSO approach. Objective of the study was to stochastically optimize
transition rules and therefore reduce computation time, prediction uncertainties as well as
improving location accuracy, a case of Fengxian District, Shanghai, China. Authors claim
similarity between PSO and CA drives to search global optimum parameters of CA rules.
Further, this concept can be applied to SLEUTH-PSO spread optimization to reduce
computation time and predict accurate transitions. PSO optimizes allocation of pixels by
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considering 3 x 3 kernel and returns a set of eight values that represent Moore neighborhood
as illustrated later in figure 10.

1.3.  Urban building structure extraction

Machine learning techniques such as Random Forest (RF) and Support Vector Machine (SVM)
are employed by scientists to extract buildings in urban areas. Random forest classifier is made
up of an ensemble of multiple decision trees, here majority voting from the decision tree
classifiers with ‘yes’ or ‘no’ outputs are used to classify the data (Breiman, 2001). The outlier
in training is well handled by RF is advantageous in classifying spatial data efficiently (Horning,
2010). SVM works on the principle of identifying right hyperplanes that maximizes the
distance to the closest data points on both sides of the classes (Vapnik, 1995; Dixon, 2008; Das
et al., 2018). SVM is a supervised learning technique and it can be applied to a multiclass
classification. In SVM classification, four kernel functions could be used based on the
transformation needed, namely sigmoid, radial basis function, linear and polynomial. Previous
studies showed that radial basis function performs best for binary classification from satellite
images (Prakash et al., 2018).

There currently exists a gap in planning and visualization of urban structures at metropolitan
scale and beyond, that modeling can fulfill with agenda of developing sustainable smart cities.
It is also necessary to have insights through dynamic integrated urban growth models. Based
on above discussion and detailed literature survey, we have identified the research gaps,
aiding in forming major objectives of this research communication as: a) Extracting building
from high-resolution satellite imagery, b) Analyzing spatio-temporal changes in urban land use
for Kolkata Metropolitan Area, c) Modeling future trends of urban growth using an integrated
CA-based SLEUTH-PSO approach.

2. Study area and data

Located at the eastern part of India, Kolkata has been considered for study is also famously
known as “The city of Joy” or “Calcutta” during the British rule in India. The city is built on the
banks of River Hooghly. The geographical extents of Kolkata metropolitan area (KMA) are
(depicted in figure 4) 22°19'59” - 23°0'20” N and 88°4'23” - 88°32'37” E. Kolkata lies about an
average of 3-9m above the MSL and situated very close to Ganges delta and Bay of Bengal.
The city served as former capital of British India from the year 1772-1911 and presently it is
the capital of West Bengal state. The region is also famous for numerous number of wetland
ecosystem, natural tanks and lakes. Taking advantage of all four transport modes i.e., road,
railway, airway and waterway, Kolkata has emerged as one of the dominant urban centers of
Eastern India. Metropolitan urban agglomeration has an area about 1886 km? (KMA) with
population of 14,035,959 (Census of India, 2011), makes it to the 3rd rank in metro cities of
India after Mumbai and Delhi. Currently the physical infrastructure, services, planning and
development of the region is administered by Kolkata Metropolitan Development Authority
(KMDA).
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Figure 4 Location map of Kolkata with false color composite as background derived from IRS
LISS4 satellite data (Bands: 2,3 and 4)

Stable and floating population can be attributed to a majority of people commuting as tourists,
state and central governmental office affairs, academia, healthcare, economy-oriented
conferences and so on. Apart from these, region is a commercial hub of East and North-East
India with Rs 1.84 trillion GDP in 2014. Figure 4 illustrates the KMDA with 10 km buffer to
understand the influence of expanding urban trends, its influence on environment, and future
scenario on the periphery. Data required for the study are listed in table 1.

Landsat series (5 and 8), ASTER, Indian Remote Sensing LISS 4 and Cartosat satellite data were
obtained from United States Geological Survey (USGS) and National Remote Sensing Center
(NRSC). During field visit (figure 5), GPS was used to collect ground truth data of various points
and polygons, geo-tagged images were also obtained, aiding in validating land use maps.
Toposheets from Survey of India online repository, of scale 1:25000 and 1:50000 were also
considered to delineate base layers of administration and other boundaries. City development
plan maps obtained from governmental agencies helped in understanding and digitizing
restricted areas of future urban expansion for instance: lakes, military area, reserve forest,
parks, wetland regions etc. Google earth platform was used as ancillary data in places which
were not accessible for GPS data collection. Road network was digitized directly from Google
earth and open street maps (OSM).
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3. Method

An integrated method adopted for building extraction and urban growth visualization is
depicted in figure 6.

Table 1 Data and layers used for the analysis

Data/Layers Purpose/Source

Google earth Geo-correction, classification and validation.
Collection of point, line and polygon data.

Boundary maps and raster layers To create excluded maps or regions restricted
from future development data sets based on City
Development Plans.

Survey of India Topographic maps, | Base layers of the administrative boundary.

online portals (Google and Bhuvan

data).

Field data — Using GPS Geo-correction, training data and validation data,
Agents Extraction

Slope and Hillshade Processed from ASTER DEM (raster)

Transportation (Roads) Street data (OSM, Bhuvan and Google maps)
updated with classified images (originally vector,
rasterized).

Satellite data Land use analysis, slope, hillshade maps, building
and urban data extraction

Satellite/Sensor Resolution (m) Date Path/Row Remarks

Landsat 5 TM 30 06-Mar-1991
28-Mar-1999 | 138/44 -
07-Mar-2009

Landsat 8 OLI_TIRS | 30 13-Mar-2017 | 138/44 --

ASTER GDEM 30 17-Oct-2011 | N22E088 Reprojected to

UTM
IRS LISS 4 5.8 17-Mar-2018 | 108/56 Reprojected to
UTM
IRS Cartosat 2 1 02-Jan-2018 | N. A --

3.1. Pre-processing

To avoid inconsistency between different datasets, pre-processing of data along with
geometric correction, resampling wherever necessary (to maintain similar resolution) and
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image enhancement were conducted. Satellite images were geo-corrected using ground
control points (GCP) collected during field visit and data pertaining to study regions were
cropped according to buffer boundary. Contrast stretching was performed wherever
necessary to maintain the dynamic range. Satellite data were registered to world geodetic
system (WGS) 84, universal transverse Mercator (UTM) Zone number 45.

Hi nd,__M“gtoi;s £

Figure 5 Data collection during field visit to Kolkata metropolitan area. A) Waypoints collected
using GPS B) Wetland area and surroundings, Kamduni C) Hindustan motors industry
(abandoned), Konnagar, Uttarapara and surrounding environs as seen from IRS LISS 4 FCC image
(D) Panoramic view of Hindustan motors lake. (Date taken: 25 Aug, 2017, Source: Author)

3.2.  Application of machine learning to extract buildings

The resourcesat LISS IV imagery of 5.8 meters multispectral is merged with the Cartosat 1.0-
meter panchromatic image using Hyperspherical Color Sphere (HCS) method (Ghosh & Joshi,
2013). The resultant high-resolution color image is clipped for the study area KMDA with 10
km buffer. The training dataset is prepared for two classes; building and non-building category
with the help of ground truth and observation from the spatial imagery. Machine learning
classifiers (SVM and DT) are trained using the training data obtained from the multispectral
image. The training set contains data from three bands that are labeled as ‘0’ and ‘1’ for non-
building and building classes, respectively. The predicted output from the classifiers is divided
into classes by judiciously identified threshold value to obtain a binary map containing building
and non-buildings.

3.3. Land use analysis

Primary step of land use map generation is image classification. It involves various steps such
as creation of FCC (false color composite) image directly helps in identifying heterogeneous
patches in the landscape (Bharath et al., 2019). Bands green, red and near infrared are chosen
to generate FCC image. Training polygons are digitized based on the spectral reflectance of
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various features in FCC, covering the study area ensuring that polygons are well distributed
throughout study region. These polygons and its coordinates are entered into GPS and ground
truth data is verified during field visit to identify various land use types. A supervised
classification technique famously known as Gaussian maximum likelihood classifier (GMLC) is
adopted for the study. The classifier proves best amongst others because it takes into account
variance, covariance and probability density contours to evaluate the land use class of every
pixel under consideration (Duda et al., 2000; Ramachandra et al., 2012). Four land use classes
were chosen for the study based on literature, they are: urban, vegetation, water and others
(Anderson, 1976; Nimish et al., 2017).
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Accuracy assessment was performed in terms of overall accuracy and kappa statistic by
comparing the classified map with the validation map. Error/confusion matrix generated helps
to estimate producer’s accuracy, user’s accuracy, overall accuracy and kappa coefficient
(Bharath et al., 2016).

3.4. Implementation of PSO and SLEUTH

PSO is popular among various nature-inspired techniques for its simplicity, minimum
mathematical computation, achieving improved optimization in less computation time and
ease of application to general engineering problems (Rabbani et al., 2011; Yao et al., 2015; Hu
et al., 2018). PSO resembles the behaviour of a bird flock or fish school. PSO, in terms of bird
flock can be understood as a) Search space of optimization can be treated as birds flying space
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b) Every bird is treated as particle and has its own solution or its own space closer to food c)
Optimum solution to the problem is considered as food to all birds d) Each bird will search for
food, during this process one of the important strategy adopted is search for peripheral region
very close to food e) All particles has fitness values f) Estimating position of food by personal
flying experience, regarded as Pbest or pid g) All particles preserve their independent best
performance h) Group adjusts their velocity based on best performer in the entire group, i.e.
best value obtained at any time interval in the entire population is called as global best, gbest
or pgd (Stephen et al., 2013). An assumption is made that in a D-dimensional search space
with n particles includes possible personal best solutions and global best solutions. These are
represented as given in equation 1.

Vi¢(1t+1) _ WViL(it) + oy [pid — Xig (t)] T C1y [pgd — Xid (t)] (1)
Where,

i = Particle index; d = dimension/iteration
c1 and c; are cognitive/social constants between 0 and 2

r; and r, are random numbers between 0 and 1, regenerated after every velocity
update

pia = population best or present best solution
pgd = globally best solution

Viglt) = particle’s velocity at time t

xid't) = particle’s position at time t;

Each particle keeps track of its coordinates in hyperspace which are associated with the best
solution (fitness) it has achieved so far. The value of that fitness is also stored after every
iteration. Each particle’s position is updated using the equation 2.

t+1 t t+1

Integrating concepts of PSO with SLEUTH includes creation of a new script (Script.sh) file
containing eight Moore neighborhood cell values (as illustrated in figure 10) that are to be
automatically updated after each swarm iteration and storing best values. PSO provides
optimum spread solution ranging between 1 and 99 for these cell values. 1 indicating least
chance of urban spread in that direction and 99 indicates highest chance. These best values
obtained are then adopted in spread file of SLEUTH3.0 code with p01 patch. Standardized
input layers (select) used for model is illustrated in figure 7. Routine full calibration was
performed using brute force method (BFM), output controlstat.log file was carefully examined
to obtain model fit statistics and optimum SLEUTH metric (OSM), calculated by multiplying
metrics such as compare, population, edges, cluster, slope, X-mean and Y-mean. Best OSM
was chosen and corresponding coefficient values were replaced in the scenario file during
prediction phase.
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Figure 7 Standardized input layers used in PSO-SLEUTH model

4. Result and discussion

4.1. Building extraction

The data preparation for building extraction involves pan-sharpening of multispectral image
using higher resolution panchromatic image. Figure 8, shows the subset of study area, Salt
Lake, Bidhannagar, Kolkata, containing the dataset and extracted buildings. It is evident that
from a closer look shows improvement in the quality due to image fusion in the picture (8C)
and hence to obtain more detailed building information. In the binary output of reclassified
image, white pixels represent the buildings and dark area corresponds to non-building class.
Artifacts present in the output needs to be removed by performing morphological clean-up
operations for further improvement of results. Outcome of this exercise is directly used in land
use analysis and modeling as an ancillary urban dataset to describe the pace of urban growth
as discussed over the next sections.

4.2. Land Use Analysis

For better understanding of the region, land use analysis was performed and results are as
shown in Figure 9, corresponding statistics are tabulated in table 2. There has been significant
increase in the urban areas consistently from 1990-2017. Strong economic and administrative
base, high profile living, efficient service delivery mechanism, ease of access to public
transport system and varied employment opportunities have been the major stimulators of
urban growth in the study area. Nearby smaller villages have evolved into larger ones and
many new settlements can be recognized along the transport corridors. Urban area saw an
increase of 181% in just 27 years. Building extraction from high-resolution data also helps in
qguantifying urban growth on a microscopic scale. Water body has also seemingly increased in
2017, this can be understood on basis of visualization (temporal scale on Google earth) as well.
Increase in water body, especially towards NE and SE directions are attributed to evolving
aquaculture and pond ecosystem in the periphery of KMDA. However, significant waterbodies
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in the form of ponds, lakes, wetlands, swamps, marshland etc. have been converted into other
land use types or encroached over the period. Vegetation category shows consistent statistics,
whereas other categories have decreased. Table 2 shows the kappa coefficient and overall
accuracy of the classification.

Figure 8 Data used and building extraction results for subset of study area, Part of Salt Lake,
Bidhannagar, Kolkata: (A) Cartosat — 2, panchromatic, (B) LISS-IV multispectral, (C) Pan-
sharpened image, (D) Extracted buildings

4.3. PSO-SLEUTH model

SLEUTH codes were modified with respect to spread optimization obtained from PSO. Spread
optimization gave eight best fit values indicating eight directions of optimum growth as shown
in Moore neighborhood network figure 10C. Best PSO results were achieved at run number
83 with an OSM value of 0.824. After adopting coefficients from BFM, the spread.c, script.c
and scenario file were modified accordingly and routine run to obtain control stats and
therefore model fit measures.

1990 1999 2009
Bl Urban I Vegetation [l Water [ Others — A

Figure 9 Land use results for KMDA region 1990-2017

67



Machine Learning for Building Extraction and
Integration of Particle Swarm Optimization

Results obtained from PSO were compared with traditional brute-force method (BFM).
Corresponding statistics are pictorially shown in figure 11. Substantial enhancement in terms
of metrics such as Product, Compare, Edges, Clusters, Size, X-Mean and Y-Mean were
observed by adopting PSO technique, while Population, Slope, % Urban and Rad showed
minimum difference between these two methods. Leesalee metric was higher in BFM method
with a value of 0.519 and lesser in PSO with a value of 0.480. OSM was calculated, achieved
OSM was 0.0501 during BFM and 0.600 during PSO-SLEUTH. This clearly shows significant
improvement in calibration of coefficients with PSO improvised spread optimized pixel values.
Another important development was observed in computation time. Post full calibration
process, PSO took 4hours, 12mins and 32 seconds to yield model fit statistics. These results
not only indicate the model robustness by integrating PSO, but also it can deliver excellent fit
statistics without compromising optimum coefficients.

Table 2 Land use and accuracy statistics

Land use categories Accuracy assessment
c S
o
c 'E - 14 % § g '-E
- = %]
5 |£ | P |E £ 23 | 8%
S =) S S o o & X 2
1990 | 4.12 23.08 | 4.2 68.61 | 88 0.94
1999 | 6.45 21.17 | 4.7 67.68 | 93 0.96
2009 | 9.04 28.23 | 4.73 58 91 0.85
2017 | 11.58 | 22.18 | 6.24 | 60 91 0.89

Further, prediction for KMDA was performed using best-fit coefficients. After three phase
calibration, optimum growth coefficients were derived. Of all the coefficients, breed (52) and
spread (64) showed medium values whereas road gravity was the highest (80). This indicates
Kolkata region has a significant influence of breeding a new urban site in the periphery or
spreading type of urban growth from already existing core urban area, can also be referred to
as sprawling at the outskirts. High values of road gravity reflect road acting as key urbanization
factor. To name a few, Kolkata region has major connecting roads (AH1) towards NW
direction, Bardhaman, Durgapur and Asansol; SW direction Kharagpur and further this road
(AH45) connects to Orissa; NE direction, AH1 connects to Jessore (Bangladesh) and other
important road network such as: Grand trunk road, NH 34, 35, 117, SH 1, 2, 3, 13 and 15.
Diffusion and slope resistance showed the lower values of 8 and 16 respectively. Prediction
was performed using PSO-SLEUTH to potentially visualize the scenario of urban growth and it
was estimated to reach 757.91km? in comparison with 494.73km? in 2017, can be observed in
figure 12.
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Figure 11 Summary of model fit statistics, comparison of metric values between BFM and PSO

5. Conclusion

Urban land use change is widespread, rapid and has direct effect on ecosystem and
environment. It is mainly driven by human-induced activities carried out beyond limits and
exploring natural resources to the fullest without any regard to concepts of sustainability.
Extraction of building data from satellite imagery has always helped government agencies and
planners to assess critical impacts of urban expansion on other land use categories. This
research article highlights the significance of building extraction using high-resolution imagery
and also discusses the potential of data merging, i.e., panchromatic image and multispectral
image using pan-sharpening method to obtain binary classification of buildings, further this
data can be used for modelling purpose as an ancillary dataset. This study also demonstrates
the successful implementation and monitoring spatio-temporal urban growth using satellite
data over a period of 27 years. Accuracies ranging from 88%-93% and kappa between 0.85-
0.96 indicated excellent agreement between generated land use image and real-time
dynamics.
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Figure 12 PSO-SLEUTH modeled output for the year 2025, KMDA region

Modeling and visualizing these changes have always been regarded, helps in formulating
effective local, regional and national level sustainable environmental policies and
management strategies. CA-based models, SLEUTH model in particular, its origins, theory
behind, application and its strength when integrated with multiple tools, multi-disciplinary
approach and recent advanced techniques such as genetic algorithm, particle swarm
optimization, ant colony optimization etc. proves to be worthy urban models. In this study,
we perform an integrated novel method of adopting PSO-SLEUTH to optimize spread using
Moore neighborhood, calibration and prediction of urban expansion for the year 2025. Unlike
other optimization techniques, PSO is faster in terms of computation time, efficient, reliable
and has lesser parameters for human intervention. These advantages are explored in this
paper, BFM based PSO-SLEUTH calibration saw excellent improvement in results and it can be
realized by obtaining OSM of 0.6 using PSO in comparison with 0.05 using traditional BFM.
Apart from OSM, other model fit statistics also showed satisfactory values suggesting the
robustness of SLEUTH model to integrate with any other improvised algorithm. Visuals from
model output suggests KMDA to have at least 757.91km? of urban land use by the year 2025,
which is 53% increment from 2017. There appears to be a considerable gap in research when
it comes to validation and accuracy of models. Adopting optimization techniques along with
agent-based models seems to be governing aspects of future efforts. These statistics and
findings insists administrators, planners and concerned government officials to focus on
emerging land use issues and sustainable urban growth concepts.
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Abstract

At all stages of food production and consumption, resources are utilized in an inefficient manner
and at an unprecedented rate, clearly affecting urban food systems. This raises future concerns in
terms of climate change, and in terms of long-term food security and availability for growing urban
populations. A supply-side solution to these issues - with particular potential in megacities - is
Vertical Farming (VF), a high-yield form of controlled environment agriculture with promised
potential to produce fruits and vegetables within cities, ultimately reducing their resource
intensity. This research builds on an Urban & Regional Planning MSc thesis conducted at the
University of Amsterdam. The research aims to provide a practical guide for planners, who aim to
integrate Vertical Farming into urban food planning. Through this, an indication of whether and
how VF can contribute to reducing the impact of food systems in terms of anthropogenic climate
change is provided, and ultimately, it helps to understand if and how VF can be up-scaled for
further impact. The research utilized an abductive approach with a qualitative design, where 17
experts working in the field were interviewed. These experts represent academia, consultancy,
municipal officers, entrepreneurs, and investors. The findings are particularly applicable to
planning with VF in cities in and integrative manner. The findings relate to 26 separate factors,
along the lines of categories developed by van Doren et al. (2018). These categories include:
Measures for Low-Carbon Urban Development, Operational Arrangements, Policy Context, Market

Context, Social-Cultural Context, and Natural and Built Context.

Keywords
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1. Introduction

The growing complexity of global food systems has produced a number of undesired social and
environmental externalities in the past. This is particularly true for how food is consumed in urban
areas, ultimately building a global network of extensive and resource intense supply chains (Steel,
2013; llieva, 2016). The amount of resources consumed in the process, raises future concerns in
terms of the climate impact of food systems as well as in terms of availability of staple foods for

growing (urban) populations.

Ultimately these problems require the assessment of potential interventions in light of multiple
considerations and integrated systems perspectives, whilst keeping the goal of sustainable urban
development in mind. To illustrate the wicked nature of this problem, an urban food systems lens
can be utilized for assessing a potential technological intervention, which promises to contribute
to greening the way food is produced and consumed in cities. This specific intervention is that of
Vertical Farming (VF) —a form of closed environment agriculture (CEA), capable of producing fruits,
vegetables, and medicinal plants (Despommier, 2010) on multiple physical layers. This technology
is particularly suitable for urban environments, as it allows for the efficient use of space, as the
surface area of the given farm is not a limiting factor anymore when it comes to food production.
Next to this, VF promises to reduce the resource use of global supply chains due to its localized
nature, can provide year-round supply of produce, and does not require the use of pesticides
(Ibid.). Nevertheless, questions have been raised as to how the high energy demand resulting from
the use of aquaponics systems and LED lighting among other unaccounted for externalities should

be considered for if one plans for truly sustainable urban food systems (Al-Kodmany, 2018).

This paper outlines, based on the framework developed by van Doren et al. (2018), what practical
factors need to be taken into consideration when it comes to successfully planning for the up-
scaling of VF, and through this embedding this technology in the city as a Low Carbon Urban
Initiative (LCUI). Van Doren et al. (2018) outline two pathways to up-scaling — horizontal and
vertical. Horizontal up-scaling entails the spatial reproduction of a given technological intervention,
both in terms of quantity, as well as in terms of size. Vertical up-scaling describes the institutional
embedding of a technology, be that in terms of policy, culture, or economy among others. In total
van Doren et al. (2018) outline 19 factors, which should be considered — these factors have been
amended with 7 additional factors, which emerged throughout the data analysis period. This is due
to the structuring of the research design through an abductive approach. The principle data
collection method was that of semi-structured key informant interviews, with a total of 17 having
been conducted with the informants’ perspectives representing different geographies as well as

constituencies.
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This article focuses primarily on practical considerations, which urban planners should consider
when planning to apply the technology of VF to transitioning to sustainable urban food systems.
The research is based on the data collected as part of an MSc thesis, forming a part of the Urban
and Regional Planning MSc degree at the University of Amsterdam. The theoretical findings of the
research are presented in a separate publication (Petrovics & Giezen, forthcoming), and for this

reason this article should be utilized as a practical guide primarily.

In the following, the article discusses the theoretical framework in more detail, summarizes the
methodological approach taken, outlines the practical considerations for planners in detail, and

briefly concludes.

2. Theoretical Perspective

In an attempt to accelerate urban development trajectories towards low-carbon pathways, it is
essential to understand what pioneers, innovators, and ultimately urban planners need to take
into consideration whilst planning for socio-technical interventions. Van Doren et al. (2018) outline
that such Low Carbon Urban Developments (LCUDs) are informed by scalable Low Carbon Urban
Initiatives (LCUIs). As mentioned in the process of scaling these initiatives, two types of pathways
exist: horizontal and vertical. Horizontal pathways entail the spatial reproduction of LCUIs (e.g.
through introducing physically larger interventions, or through introducing a higher number of
initiatives in a given city). Vertical pathways entail the institutional embedding of these initiatives
(e.g. through transitioning the policy landscape, establishing favourable market conditions, or

affecting the levels of awareness when it comes to a new innovation).

The linkage and relationship of vertical and horizontal pathways to up-scaling LCUIs does not follow
in a linear relationship; rather the two pathways interact in a dialectic manner reinforcing each
other in a virtuous cycle. This framework can also be linked to Geels’ (2002, 2011) Multi-Level
Perspective (MLP) on sociotechnical transitions, in that it describes the specific interactions
between niche and regime level dynamics, and in particular helps one understand the process of

scaling niche initiatives into a regime.

In order to analyse these potential pathways the up-scaling framework of van Doren et al. (2018)
has been amended with a set of factors, which emerged throughout the data collection process —
marked with an asterisk. In total 6 categories, exploring 26 factors allow for understanding how
urban planners should assess LCUIs and in particular work with VF for the sake of sustainable urban

food systems. The categories and factors are as follows:
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Measures for LCUD

Financial Advantage
Reliability
Low Complexity

Integrative Functions*

Operational Arrangements

Leadership

Stakeholder Involvement
Resource Mobilization
Communication

Logistics*

Policy Context

Regulatory Policy Instruments
Financial Policy Instruments
Informative Policy Instruments

Political Leadership

Trust in the Policy Framework

Market Context

Low Capital and Instalment Costs
Expertise and Skills of Supply Actors
Information Availability

Access to Credit

Energy Price

Market Dynamics and Conditions of
Peripheral Industries*

Insurance*

Social-cultural context

Environmental Awareness and Values
Consumption Culture*
Product Qualities*

Social- and Power Relations*

Natural and Built Context

Technical Compatibility

3. Methodology

As mentioned, the research is based on the data collected for the completion of the thesis as part

of the MSc degree in Urban and Regional Planning, completed at the University of Amsterdam. The

research design took an abductive approach, and by this not only produced findings related to VF

but also amended the set of factors outlined above. The primary method for data collection was

semi-structured key informant interviews. These interviews were conducted with 17 experts

working with VF in different geographical regions and capacities. The perspectives of these

accounts span academia, consultancy, municipal officers, entrepreneurs, and investors. The

anonymized accounts of these interviewees are marked with 3-digit codes. The practical

considerations outlined below build on their accounts in combination with the slim literature

existing on the applicability of VF as an innovation.
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4. Practical Considerations for Urban Planners

The following section outlines the findings based on the amended theoretical framework of van
Doren et al. (2018). As mentioned, the findings are based on the 17 interviews conducted in the
spring of 2018, which follow three-digit codes for reference. The section outlines, factors falling
under measures for LCUD, operational arrangements, the policy context, the market context, the

social-cultural context, and the natural and built context.

4.1. Measures for LCUD

Financial Advantage. The financial advantage and profitability of vertical farms is generally
dependent on external factors and the business model of the farm. The external factors can be
categorized on the lines of real estate and land availability, economic conditions affecting this
availability, food scarcity, and the scale at which the operation takes place. As is generally the case
with Urban Agriculture (UA), VF is also directly dependent on land availability and is hence
receptive in periods of economic downturns, as vacant buildings and lots are more available, and
accessible at lower prices in these times (004). This directly affects the viability and profitability of
VF as well, especially if the business models consider the availability of vacant space necessary
(017). Flipping this logic on its head, economic peeks produce competition in the real estate sector,
which makes land less available to UA and VF (e.g. Amsterdam in the recent years) (012, 017). Next
to this the scale of the operation also counts, as small-scale installations are not likely to be
profitable. This is a typical example of capital expenditure intense industries becoming profitable

at scale (011).

The business model related factors can be categorized on the lines of pricing and the ability to
charge a premium, the potential for integrating multiple sites within one business, and the
potential for integrating functions. Food scarcity and the distance fresh produce has to travel
directly impacts the profitability of VF, as this is where premiums can be charged for local and fresh
produce (011). If a city is dependent on imports it is sensible to introduce VF and there is potential
to charge premiums on the fresh produce. Moreover, dependent on the economic conditions (as
is outlined above), business models, which integrate different types of land availability can produce
a financial advantage. For example, combining a small-scale, downtown demonstration project,

which showcases the technology and produce to consumers, with a large-scale peri-urban
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production facility can off-set the incurred financial weight of high land prices in the centres of
cities (013). A further type of integration, which can enhance the financial advantage of VF is to
integrate functions by for example including some form of hospitality directly linked to the farm

(017). This type of integration is explored in detail further below.

Reliability. In terms of horizontal pathways VF is reliable to a certain extent if the
installations generally work in self-contained, replicable units or blocks, which allow for easy
scalability. This is necessary, as VF is a form of CEA, as is discussed above, which requires tight
control over all growth parameters. The production logic of CEA in terms of produce quality directly
contributes to the reliability of VF, as the physical aspects of crops are fully controllable, meaning
that the visual and aesthetic, the taste, the health and nutritional value, and the shelf life of
produce can be directly controlled (010). Due to these factors, the logic of self-contained units has
proved successful in the industry on various scales — e.g. InFarm introduced these types of units
directly in super markets (InFarm, 2018), CoolFarm utilizes plug-and-play farms (CoolFarm, 2018),
while Agrilution has created household level units the size of a small fridge (Agrilution, 2018) (008,
014, 016). The following account from an Innovation Manager from a large tech company working
with VF components fittingly describes how this dynamic creates tensions, when one aspires to

repurpose vacant space in cities:

“I love the whole idea that you take space and transform it into a vertical farm. | love it but
| don't believe in it, because with that it's not scalable. | always think you can take an
existing old warehouse and build into it another house for vertical farm. But to make it
really scalable you need to have always the same set up. [...] You need to standardize
modules which you can put somewhere, but it always needs to be and in itself an existing

ecosystem and not relying on the real infrastructure which the warehouse has given.” (016)

This means that the reuse of vacant spaces is only possible if a self-contained unit is built within
the given structure. This way the installation can fulfill the requirements of CEA and can contribute
directly to the scalability of the initiative. All these points are however dependent on the
knowledge of optimal growth recipes (light, temperature, humidity, nutrition, etc.), which is not
yet present in the industry (004). Once these recipes are developed to a sufficient extent,

automation and robotization can also enhance the effectiveness of VF (004, 013).

In terms of vertical pathways, the availability of horticultural technolgy and knowledge (e.g.
extensive multi-generational knowledge in the Netherlands) can serve as a catalyzer as VF follows

many of its principles (008). This being said, a structural restraint persists in terms of staple foods:
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crops, such as rice, potatoes, and corn are still difficult to grow in VF (008). Finally an urban planner
responsible for green projects in Amsterdam suggested that viable, existing, and functioning
examples make municipalities receptive to the technology, as this directly proves it’s reliability in
the eyes of public authorities. The mentioned example is GROWx in Amsterdam, and the way it is

perceived by the municipality as a functioning farm (017).

Low Complexity. As mentioned before the availability of horticultural technology makes
the technology utilized in VF available and reliable as well (009). This means that highly developed
greenhouse and horticulture industries, such as the Dutch one, can catalyze technological
developments as well and can play a great role in ensuring the reduced complexity of VF (015).
Nevertheless a key caveat in the industry is that many startups and companies try to develop all of
the technology themselves and by this try to reinvent the wheel, ultimately increasing complexity
(013). This is unnecessary and risky, as it is better to focus on the core business model of a farm,
instead of on developing every single component when such an industry is in the period of

innovation (016).

In terms of horizontal up-scaling firstly inefficient practices are common, which reduce the
effectiveness of individual plants (e.g. double scissor lifts moving up and down multiple times
during harvest) (006), and secondly CEA makes it difficult to make use of vacant spaces due to
hygiene considerations (bacteria and plant diseases), if not utilizing the above-outlined self-
contained units or blocks (004, 016). Next to this, a further factor that contributes to excessive
complexity is that due to the recency of VF, start-ups typically work in silos and wind up developing
all the components, which also means that there is no standardization for these components in
the industry (e.g. trays, lights, piping etc.) (009, 006, 015). Nevertheless, initiatives are under way
to remedy this — the Association for Vertical Farming (AVF) is pushing for industry level

standardization (e.g. in components, and dataformats for control systems) (015, 016).

Integrative Functions. This emergent factors is essential, as multiple interviewees outlined
that the reliability, viability, and most importantly profitability of VF in this phase of innovation is
dependent on integrating food production functions of a farm with other functions (003, 009, 002).
These integrative solutions include firstly, functions for marketability (e.g. proximity of the produce
and a story) (003), secondly, functions for environmental sustainability (ecosystem services,
biodiversity, enclosing nutrient cycles, etc.) (003), thirdly, thermodynamic functions (e.g. cooling

water to be used for district heating, or utilizing excess energy and heat from logistical hotspots,
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server systems, or airports) (001, 003, 009), and finally, functions for educating the public (e.g.
nursery visiting center, VF at public institutions [schools or hospitals] and public space) (010, 002,

007, 014). As a professor working with horticulture explained,

“there is an advantage when your are very nearby where the consumers are; | think you
should also take the opportunity to make the connection with the citizens, so make some
part of your firm or the nursery open for public or that you have sometimes that they can
visit so that they can see it. This is because they can't consider it as a factory, and in
particular if nobody is allowed to have a look inside how it looks, they might have all types

of ideas which are not correct.” (010)

Finally, functions for citizen engagement and community meeting points can also be introduced,
in order to re-establish the social aspect of food in cities (009, 010). Such places are considered
substantial, as this is “where people meet, discuss about food — this is extremely important for the

evolution of community” (009).

In terms of vertical up-scaling this function mixing takes a different dimension. As a respondent
outlined, dependent on desired goals, municipalities should directly push for and require function

mixing (003). This respondent went on to describe the benefits as

“all of a sudden your urban farming is a means to many different ends [...] maybe you don’t

want to optimize for efficiency but for social impact.” (003)

4.2. Operational Arrangements

Leadership. With regards to the role of leadership, the only opportunity outlined by
interviewees was by a start-up working in Amsterdam, whose founder mentioned that next to their
core three person team it is necessary to partner with visionary and powerful individuals who are
vested in the project. He said this is absolutely necessary for the success of such an initiative (008).

As he mentioned in explanation for why a tender for a farm was turned down,

“You need individuals that are both visionary and powerful. And we had powerful people

in that process. I’'m not sure if we had some visionary ambassador in that project.” (008)

This account highlights the necessity of fitting leadership qualities not only to the extent of power
but also in envisioning what is required for the success of a VF initative. Nevertheless it becomes

guestionable where such individuals can be found, as an account from a member of the



Selected Research Paper

Petrovics D.

Amsterdam Economic Board suggests, based on this logic cities would have to rely on “kind of

superheroes, super engineers saving the planet” (001).

Stakeholder Involvement. Without conducting an extensive stakeholder mapping exercise,
based on the accounts of the interviewees the following can be said. Generally the respondents
indicated that the industry is disproportionately focused on engineering and technology, mostly
dismissing social elements, which also results in a disproportionate focus on stakeholders in this
realm (001). Nonetheless initatives exist, which can be understood as niche developments, such as
OneFarm in Amsterdam, putting an inclusive approach as a centerpiece to its business model (008).
Through engaging local community members in education activities and a volunteering program,
they not only aim to open up the black box of the vertical farm to the public, but they also aim at
utilizing locally available knowledge and social institutions (OneFarm, 2018). This logic was further
extended to a systemic level by a member of the Amsterdam Economic Board. He suggested that
outlining a vision for inclusive and participatory approaches to planning by involving all
stakeholders from citizens through tech companies to farmers is the way to plan for the success of

a food system (001).

In terms of engaging stakeholders necessary for conducting and maintaining operations to a
sufficient and successful degree, it has been stated that due to the young nature of the industry,
these necessary stakeholders (e.g. light engineers, data scientists, horticulture specialists,
entrepreneurs) are not used to collaborating in this manner (015). Next to this there is no
framework present yet for establishing this cooperation (015). This being said opportunities do lie
in collaboration between niche experiments and regime-level actors, as was outlined by an
Amsterdam based VF entrepreneur, who has set up a business relationship with one of the major
lettuce producers in The Netherlands (009). In this sense it is not only resistance that originates
from regime-level actors, but windows of opportunities also open for collaboration, which

ultimately support the up-scaling of VF.

Resource Mobilization. VF carries an advantage in the sense that technical platforms (such
as the control systems necessary for handling the production system) can be set up and run by
relatively few people (008). This fact is furthered by the tendency of component prices to fall,
enabling the per unit output of the VF industry to grow in financial terms. The recurring example
for this dynamic is how the prices of LED lighting have decreased due to growing efficiency and

broader availability (010, 011). Such developments can reinforce niche formation. Next to this due
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to the small profit margin there is a general awareness in the industry of the necessity to utilize
resources (human, electrical, and spatial) in the most effective and efficient manner (006).
Nevertheless, as a sustainability consultant outlined, traditionally in the agricultural sector, there
is a race to efficiency rather than quality. This means that there is a serious risk of recreating this
dynamic in the VF industry, which could ultimately lead to a race to the bottom, hindering

horizontal as well as vertical pathways to up-scaling (003).

Communication. The accounts regarding communication are not clearly categorizable as
directly contributing to horizontal and vertical pathways, as they are applicable to individual plants
as well as the resulting broader societal dynamics equally, if replicated sufficiently. In general,
multiple intervewees suggested that there is a general lack of trust and fear towards new and
innovative technologies from the public. The examples mentioned were primarily hydroponic
growing systems and soiless cultivation methods (008, 014). Nevertheless with growing interest in

local produce, great opportunities lie in communicating the proximity of VF produce (010).

Logistics. Once again, planning for interventions in the supply-side of food systems carries
potential, if one thinks in systemic terms, which necessitates a focus on logistic systems as well
(003, 006, 017). By looking towards integrated systemic solutions in terms of distribution logistics,
and by creating an alternative scaled logistics system for distributing food in cities, the ultimate
connection can be made between farmers and consumers. The principle niche experiment
mentioned as an example for such a system is the FoodlLogica experiment, which is a bike-based
food delivery system aiming to “clean the last mile’s of Amsterdam’s local food system”
(FoodLogica, 2018). If one aims at introducing VF from a sustainable urban food systems
perspective, it is essential to conceive of this type of alternative logistic system. Next to this by
connecting individual, local producers and end consumers, using such systems can result in
"creating an economy of scale without actually needing to scale up yourself" (003). This is especially
true as the larger a city, the larger the required logistics operation for scaling, and hence the more
difficult it will be for individual plants to scale themselves (006). Next to this, as Steel (2008)
outlines in detail, with the lengthy food supply-chains, countries such as the U.K. tend to create
bottlenecks in the forms of food distribution centers. Hence, localizing food production and
combining it with alternative logistic systems based on more decentralized solutions carries great

potential in terms of establishing resilient urban and regional food systems as well.
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4.3. Policy Context

Regulatory Policy Instruments. In terms of VF this factor can be understood broadly as the
role zoning regulation plays and the way municipal institutions interact with VF in terms of up-
scaling. Zoning is generally perceived as a barrier, however progressive municipalities have found
ways to accommodate existing zoning codes. Moreover, establishing municipal level authorities
responsible for food planning has pushed for more innovative approaches to city-level food
planning and has created the milieu necessary for up-scaling VF. Nevertheless institutional barriers
on the landscape level also persist mostly on the lines of bureaucracy, exemplified by difficulties
arising from administrative boundaries, stringent health and labor regulation, and lacking
harmonization of agricultural regulation across countries. In the following these points are outlined

in detail.

First of all, most interviewees regardless of constituency suggested that zoning codes generally do
not recognize VF, and do not fit directly in any category. It is not clearly industry, nor food
processing, nor agriculture (008, 009, 010, 006, 011, 017). Next to this if vacant space is available,
the zoning categorization (e.g. for a space originally intended for commercial use) becomes
problematic in a similar fashion (009). Furthermore, the integrated use of electricity and water is
a red flag for code enforcement officials, as was suggested by a supplier of horticulture technology

components:

“you watch the eyes of the officials when you say ‘hey | want to run electricity-water-
electricity-water’- that’s what you’re saying right? You want to put irrigation systems and

electricity together in a sandwich style” (006)

Seeing that regulations are not yet ready to accommodate the socio-technical reality of VF itis also
essential to take a step back from focusing solely on the codes and regulations, and to look at those
resposible for applying them in practice. This same supplier cited above, suggested that the
problem is not only with ill-suited and outdated regulation, but with administrators’ and clerks’

lacking awareness of how to apply them in the context of VF (006).

Despite this, flexible regulators who decide on zoning permits also exist as was outlined by a VF
entrepreneur in Amsterdam (008). By utilizing categories of exception, VF can find its space within
predefined zoning codes. This claim is further supported by what a municipal officer outlined:
certain zoning plans allow for making case-by-case exceptions, as was the case in Amsterdam with
GROWXx (017). The same officer went on to describe the tendency of UA to gain prominence in
zoning plans (017). He furthermore suggested that VF does not directly produce noise or smells

that could be problematic for neighbourhoods (017).
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In terms of vertical pathways, it has been suggested that the establishment of municipal level food
councils can serve as an enabler, as these authorities can create fitting food strategies, where VF
can become a key element (002). The primary example for this type of niche development
mentioned was that of Amsterdam, which established its own council in December 2017
(FoodCouncil MRA, 2018). Next to this municipal level policy initiatives can also catalyze the
development of VF. Pushes for sustainability and green agendas, as in the case of Amsterdam
(Municipality of Amsterdam, 2015) and Singapore (Building and Construction Authority, 2014)
were mentioned (015, 017), alongside the establishment of public food strategies, such as the
Good Food Strategy in Brussels (Brussels Environment, 2016), or the Voedselvisie in The
Netherlands (Natuur & Milieu, 2017) (015, 017). However, the key takeaway here is that it is
necessary to make urban and vertical farming an explicit goal within public and municipal policies
and strategies in order to see a systemic transfer of land to VF, as was outlined by an urban planner
working with the Municipality of Amsterdam (017). A key consultant working at building networks

within the VF industry fittingly suggested that,

“It’s not so much about just creating a vertical farm, it’s really building a totally different
environment with institutions, organizations. [...] in the end | hope that you can say there
is a better contribution to delivering fresh foods from highly productive, highly sustainable,

and circular ways with a very low footprint.” (004)

This being said the reality of the regulatory landscape is one of extensive red tape, which slows and
blocks innovation (002). This boils down to the following. Firstly, municipal and administrative
boundaries do not always overlap with those necessitated by urban and regional food systems,
which ultimately results in lacking communication, influence, and coordination (002). Secondly,
stringent health (006) and labor safety (014) regulations also hinder the cause of VF in terms of
vertical pathways, and finally, difficulties also arise from the heterogeneity of agriculture related
legislation and categorization between different countries, ultimately hindering the up-scaling of

an industry already riddled by an inadequate legislative environment (015).

Financial Policy Instruments. Multiple sources of public and private funding exist and are
available to VF. This section assesses the public instruments primarily, as the private ones are
described in detail further down. Among the public instruments are municipal level subsidies and
loans directly targetting urban agriculture (and VF), alongside peripheral subsidies targetting CO»
reduction, EU level funding through the Horizon 2020 program, the SME Funding Instrument, and
potentially the Common Agriculture Policy (CAP). Nevertheless the scope of these funds is relatively

limited, and in general confusion persists on the accessibility of these instruments.
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In terms of municipal finance, the case of Amsterdam is illustrative, as small start-up subsidies
targetting urban agriculture purposes, as well as larger loans for green innovation purposes
targetting entrepreneurs in this field exist simultaneously (017). On the EU level, the Horizon 2020
program has been mentioned multiple times as an available instrument (014, 015). Nevertheless
it has also been criticized for the slow and inefficient processes, which can generally set back
innovation (016). A living example for the success of this funding scheme is InFarm, a Berlin based
VF company, which raised €2 million through this program (European Commission, 2017a).
Moreover, an interviewee working closely with agriculture policy at the EU level suggested that
the CAP is turning towards urban instruments and innovation in the field of agriculture more and
more (015). This is exemplified by a Communication Paper published by the European Commission,
titled The Future of Food and Farming, which mentions VF — for the first time —as an industry with
potential for urban applications (European Commission, 2017b). Finally it was also mentioned by
an entrepreneur that peripheral subsidies (targetting CO2 reduction for example) also carry
potential for this field and are an active consideration in their business model (009). Nevertheless,
most of these subsidies generally target needs-based industry actors — for example the staple crop
agriculture sector in the U.S. (006), or the large-scale farmers in the EU through the CAP (015),
which can be understood as landscape level pressures creating resistance for up-scaling. Finally,
the general accessibility of these funding schemes was accounted for as problematic by the same

EU agriculture policy specialist (015).

In terms of vertical pathways, general willingness for municipalities to establish green agendas
(017), the creation of platforms for knowledge sharing (e.g. Amsterdam Economic Board or the
AVF) (003), and simple changes in EU legislation describing minimum acreage for qualifying as a
farmer (015) can be mentioned as creating supportive environments for the dissemination of

financial instruments.

Informative Policy Instruments. Based on the accounts of the interviewees informative
policy instruments are clearly lax in the VF industry. This can be exemplified by the perception that
vertical farms are generally seen as black boxes (009), which not only hinders societal acceptance,
but also reduces the access to information on how to set-up and operate such an installation
successfully. Next to this, simple information on for example the CO; reduction capability of VF is
also not yet available, as was mentioned by a municipal officer working with the City of Amsterdam

as well as multiple entrepreneurs (017, 008, 009).

A further problem arises from the general categorization of produce. There is industry-level

confusion on how to categorize the produce, as it does not clearly fall into the pre-established
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categories of organic, non-organic, processed foods, and the like. (008). Besides, simple elements
such as a label for VF are also not yet existent. As the head of a large tech company working with

lighting solutions outlined,

“it might be worthwhile seeing if there is a label that could on the one hand side guarantee
quality and basically standardize quality a little bit. And on the other side trigger a

discussion and explain to the consumers what it is you're doing.” (013)

This lacking label hinders both consumer acceptance as well as the necessary discussions that can

push for the development and adjustment of food safety categorization and regulation (013, 014).

Finally, for vertical up-scaling it is essential to have supporting frameworks for initiating business
processes. In established industries this would mean that farmers can turn to the ministries
responsible for agriculture, and SMEs can go to the business bureau. Yet still, as a policy specialist
outlined, VF has no such public contact point, which can setback the initial phase of starting-up

vertical farms (015). As the policy specialist outlined,

“One of the administrations should take this field and say, ‘Okay, you are interested in
vertical farming. You want to set up an activity, so come to us and we will advise you on
the different stages you have to go through and the different partnerships you can enter

into.”” (015)

Political Leadership. Once again in terms of political leadership, progressive and forward
looking municipal officers and institutions are of great importance. City Councils carry the
opportunity to enhance VF (004), hence in an ideal scenario such authorities should also focus their
work on UA and VF. This also means that food strategies should be outlined by understanding the
food related practices of the consumer and citizen (001), as is also outlined by Cohen and lIlieva
(2015). This being said it was also mentioned that Urban Agriculture is generally not on the agenda
of politicians (003). Closely related, a significant problem of the AVF is that governmental
authorities and public figures are not present to a sufficient degree in the industry association
(011). Next to this, extensive involvement of public authorities can also hamper developments, as

was outlined by an interviewee:

“the government tends to want to be involved too much, so it really sometimes also slows
processes down because they are so active in promoting it and trying to subsidize it that
everything needs to be reported and that you can hardly do any work because you're

continuously playing tour guide for the government.” (013)
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Hence, political leadership is a necessary and a generally missing element in the VF industry,
nevertheless if present it should be conducive to the goal of the farms, and not to the agendas of
politicians and public authorities. Finally, the shifting nature from country level food diplomacy to

city level food diplomacy was also outlined as a supporting factor (004).

Trust in the Policy Framework. In general, trust in the functioning of existing regulatory
instruments is regarded as lax, considering that a fitting policy framework specifically targeting VF
does not exist, as was outlined above. This is primarily due to the regulatory barriers that persist,
the general policy landscape, and the fact that institutions tend to follow academic and
entrepreneurial endeavors with a lag (008, 004). As the Chief Innovation Officer of an Amsterdam
based start-up accelerator also working with VF mentioned, “the policy space usually follows the
experimental phase” (008). In more systemic terms, this also means that considerations for food
security, food planning, and the concept of a food chain generally are not integrated into the
political and administrative systems of countries as of yet (002). Nevertheless, exceptions for these
dynamics do exist as was explained by a researcher from the University of Wageningen: “There has
been the example in the Netherlands for even a ministry on food. You know, not on agriculture but
on food” (002). Such an institutional switch may seem of small nature, nevertheless concentrating
on food rather than solely agriculture suggests systemic shifts, which could also prove conducive
to the cause of VF. Next to shifting institutions it was also discussed that on a case-to-case basis

soft-power mechanisms can come in handy exemplified by knowing government officials (013).

4.4. Market Context

Low Capital and Instalment Costs. Virtually all interviewees agreed that VF as the most
technology intense form of UA carries high up front costs (001, 005, 008, 010, 002, 016). Seeing
that components such as LED lights, trays, pumps, and control systems, among others are essential,
costs per m? can add up to €2,500 (009). This ties in with the reluctance of traditional lending
institutions to support the up-start of VF projects, as well as the emergent Venture Capitalist (VC)

funding schemes present on the North American context, as is outlined in more detail below.

Expertise and Skills of Supply Actors. With regards to expertise and the skills of supply
actors, it can be said that the VF industry is in the beginning of the innovation cycle. This carries

certain defining characteristics, which are also applicable to the field of VF; such as lacking industry-
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level integrated and shared knowledge, the development of certain types of partnerships with
research institutes, tension with regime level industries — especially the greenhouse horticulture
industry, multiple individual failures, and the emergence of alternative business models, which

challenge the incumbent regime from within. These are outlined here-on.

Firstly, multiple interviewees mentioned that there is lacking integrated knowledge, which would
be essential to VF. As a Sustainability Consultant working with aquaponics systems outlined, “I'm
basically looking for a plumber, farmer, chef” (003) or in other words "in terms of skill sets you
need a slightly different set of yet unavailable skills. It needs a rare combination of plant scientist,
farmer, data scientists, etc." (008). These accounts highlight two points. On the one hand,
integrating this type of diverse knowledge within a multi-disciplinary team can be challenging due
to the different backgrounds of the individuals, while on the other hand this set of knowledge is
more available and affordable at scale (014, 003). This tension however is being slowly resolved
seeing that more and more partnerships are established for knowledge generation at the niche
level for example, by universities such as the HAS University of Applied Sciences collaborating with

companies such as Philips through Public-Private Partnerships (PPPs) (010, 013, 016).

Secondly, it can be said that a great source of resistance comes from the traditional greenhouse
and horticulture industries, which carry much of the necessary knowledge, as well as technological
components required and suitable for VF (010). As is outlined below, this resistance can be
understood as the regime maintaining its position, something that is particularly visible in the

Netherlands. As a lighting specialist working with both industries outlined,

“greenhouse growers are sceptical of vertical farming and they fear that as a kind of
destructive instrument. These interest groups are not geared toward helping vertical

farming.” (011)

A potential way forward from this systemic resistance is through the creation of alternative
business models, which are on the rise in the VF industry. These models are based on flat
hierarchies (016) and partnerships (009), which essentially produce efficient, transparent and
innovative workflows, as well as higher levels of aggregate knowledge, which can catalyze changes

and progress in the field of VF.

Finally, the role of public authorities should also be outlined, considering conflicting accounts
persist. On the one hand, the inherent inexperience of municipalities towards VF combined with
an experimental and progressive setting can result in municipal officers being open to
experimentation and innovation, and ultimately allowing for the licensing of innovative forms of

UA (002). On the other hand, this total lack of public experience with the industry can create
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tension seeing that municipalities generally struggle with various types of regulation, as evident

from the afore-discussed issue on zoning. (002)

Information Availability. As previously mentioned, the principal problem with regards to
information availability lies with the absence of knowledge sharing across the industry. This stems
from 1.) entrepreneurs’ lacking knowledge - closely linked to the required combination of specific
but diverse types of knowledge, 2.) the structural conditions of the political economy, which push
for working in silos, and 3.) the technological focus of the industry - rather than the required plant
physiology focus. Nonetheless, certain pushes exist for uniting the necessary expertise and
personnel, as well as to create a much-needed industry association. The first point —entrepreneurs

lax knowledge — has been exhausted above; hence this section discusses the others.

With regards to the structural conditions of the political economy, it can be said that on the one
hand, the trend towards neoliberalism has created a political economy geared towards
competition, which inherently reduces opportunities for collaboration (001, 004). As a consultant

working with business networks outlined, within this landscape pressure,

“Competition is a great good but if you do it in a collaborative way, you can learn from

each other.” (004)

Hence, competitive elements are crucial in such an early stage of an industry; nevertheless certain
forms of collaboration are necessary for optimal results. On the other hand, in certain contexts the
VC mode of financing also creates silos for R&D on the niche level, seeing that this form of financing
is geared towards producing and patenting intellectual property (006). As a supplier of horticulture

technology described the North American context:

“In my experience 99 percent of the decisions made in the industry are about short term

profit.” (006)

This account highlights that a pure profit-oriented focus is likely to produce an outcome of short-
term returns, and not long-terms transitions, which could benefit the industry as a whole. Next to
this, the AVF is still not perceived as a full-fledged functioning industry association, which would

be crucial for overcoming these types of barriers for the advancement of the field (011).

Furthermore, the focus of the industry is disbalanced and too concentrated on technological
solutions. More focus should be paid to plant physiology (006), as this should guide the
development of growth systems and not vice versa. As the afore-mentioned supplier of

components outlined, “the industry won’t ever grow until we focus on the plants” (006). The head
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of a lighting supplier company also outlined a misconception from the side of many entrepreneurs,

namely that

“people think you can just put racks into a warehouse, start growing microgreens and

you’re in indoor vertical farming, and you’re going to solve the world food hunger.” (013)

By failing to develop plant physiology centered knowledge and growth technology simultaneously
(013), the process of businesses focusing on building farms solely has been exacerbated. The key
point here is that without the fitting operational knowledge, no farm can function optimally and
hence the transfer of this knowledge is also necessary (016). An example for how this knowledge
transfer can function in a beneficial manner, is the business model adopted by Signify City Farming
— Philips City Farming at the time of data collection — which focuses on lighting technology as their
core business model, and offers knowledge services after setting up plants in order to maintain the

functionality of their business partners’ installations.

This being said, pushes for sharing knowledge and integrating and consolidating the necessary
information are under way. On the one hand private companies have pushed for business
ecosystem approaches to industry-level collaboration. For example, MeetingMoreMinds based in
Amsterdam focuses on building business networks, and has initiated such a process in the VF
industry as well. Next to this, companies directly working with VF components, as for example
Osram, also put building a business network at the core of their business model (004, 015). On the
other hand, as previously mentioned, the AVF is gaining more and more traction (009). Sharing
knowledge, shaping policy and legislation, pushing for standardization, and providing networking
opportunities all fall under their core activities (Association for Vertical Farming, 2018).
Nevertheless, certain entrepreneurs are generally sceptical of the AVF due to its young nature and
overlapping personnel with private VF initiatives (009, 011). Two explanations can be provided
nonetheless. From a structuralist perspective, the inherent competition of industry actors
embedded in the landscape of the neoliberal political economy creates a general perception of
distrust, which can mean that such an initiative is treated with scepticism. From the perspective of
the innovation cycle however, it can be argued that the critical mass of VF initiatives has not been
reached yet, which in effect hinders pushes for standardization, knowledge-sharing, and the

maturation of the AVF into a full-fledged industry association (006).

Access to Credit. With regards to access to credit and funding schemes external to the
above outlined public financial instruments, it can generally be said that traditional lending

institutions, such as banks are reluctant to invest in agriculture (006). This is especially true for
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Europe, where banks will generally not fund VF due to the high sales price per product (013). In
the U.S. the iconic exception to this dynamic is the $200 million investment by Softbank in Plenty,
a niche VF initiative (Bloomberg, 2017). Despite the reluctance for traditional lending institutions
to fund VF, other funding structures, which can be categorized as developments on the regime
level also exist. Examples for this are large technology companies funding experiments, as is the
case with BrightBox in Venlo supported by Philips (013), or start-ups receiving Foreign Direct
Investment (FDI) as was the case of GrowX in Amsterdam (002). Next to this it was suggested that
there is a growing trend for impact driven investment, which can qualify as a niche development
(008). This being said in general it is still funding schemes originating in the public sphere that carry

the potential to support the industry primarily, as is discussed above.

Energy Price. Energy is the most expensive factor when it comes to the operational costs
of VF (009, 006, 002, 014). This means that any kind of dynamic present in the energy sector will
affect the operations of a vertical farm to a great extent, and is worth exploring through the
accounts of the interviewees. Without conducting an exhaustive review of energy sector market
dynamics, those explicitly mentioned can be categorized in two clusters: price volatility and
dependence on the energy price, and structural availability of (renewable) energy sources and their
relation to the grid. In terms of price volatility, a general landscape-level trend of decreasing energy
prices is perceived as conducive to the growth of the industry (008). Moreover, the high degree of
dependence on local energy prices makes it questionable to what extent VF can be a solution
deployable universally regardless of market conditions (010). This fact is further intensified by the
conceived opportunity to make case-by-case energy deals in order to enhance the reliability of
affordable energy access, however interviewees expressed that it is difficult to strike these case-

by-case deals with energy companies (009).

This being said, the structural changes, which the energy sector is undergoing also have to be
outlined as respondents highlighted tensions here as well. Firstly, decentralizing tendencies in the
energy sector carry decentralizing tendencies for the supply-side of food systems as well (016).
With growing availability of power in remote areas — where elements of food crises are also more
present —the potential to set-up VF without dependence on centralized supplies of grid-connected
power grows. Secondly, it was theoretically outlined that VF could balance energy peeks and dips
in grids due to the flexibility of growth cycles by for example reversing the day-night rhythm in a
farm to reduce the peek loads on the grid (016). However, this requires careful planning and
understanding of the energy infrastructure, as well as the energy up-take requirements of farms,

as VF can also put extreme pressure on the grid (002). Thirdly, with regards to renewable energy
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sources, a number of entrepreneurs pointed out that in their experience it is not possible to cover
energy demand by only renewable energy sources (009, 015). This is mostly due to the fact that
most VF facilities are not yet at the scale where they can make use of on-site solar energy (006).
Furthermore, utilizing on-site renewable energy sources increases the complexity of the farm,
which seeing that the industry is still in the early phases of innovation increases the risk of failure

(016).

Market Dynamics and Conditions of Peripheral Industries. This factor is essential to
consider as seemingly peripheral industries carry great potential for developments in VF. Changes
in other industries can affect the market for the produce and the prices or availability of growth
components. The primarily example mentioned for this dynamic can be found in the North
American context, where the legalization of cannabis is creating a new and controlled market for
plant growers. As was outlined by a growth component supplier, the opening of a regulated market
has attracted traditional horti- and floriculturists to grow cannabis, leaving their initial markets
with an undersupply. The resulting changes in pricing have produced a market environment, which
allows for new industry players to enter the market with more capital-intensive production
methods, for example VF (006). This point highlights that seemingly external market dynamics can

have a direct impact on one specific industry.

Insurance. The final point that did not fit the categorization of van Doren et al. (2018) is
related to the role insurance companies and their requirements play in blocking VF. In general it
was suggested that insurance companies set the requirements for extra technical additions from a
health and safety perspective, by for example requiring sprinklers above the plants incase of fire,
which directly effect profitability in terms of upfront costs (010, 013). Furthermore, the general
perception is that insurance companies are sceptical of business models aimed at retrofitting old
buildings by for example reducing the maximum floor load when installing piping (013). This factor

can seriously hinder the potential for reusing vacant space.

4.5. Social-cultural context

Environmental Awareness and Values. In terms of awareness and values two main clusters
should be outlined: 1.) general consumer attitudes towards VF and the surrounding dynamics, and

2.) broader societal developments in terms of food related environmental attitudes.
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Most interviewees agreed that there is general perception that that VF is not natural (009, 010,

014, 015, 016). In response to this, an Amsterdam based VF entrepreneur suggested that,

“for me it’s completely not natural that we have cities with more than 10 million
inhabitants. [...] | would really like humanity to be established in a way that it is spread
equally around the globe; we would be okay with growing everything through organic
methods and permaculture. That would be perfect, but is it natural to have cities with more

than 10 million people? No.”

In the eyes of those working in the VF industry, these perceptions also stem from opinions based
on half-information stemming from the early phase in the innovation cycle (008), and generally
lacking awareness of how food is produced (009, 010) and how food systems function (001). As a
Dutch interviewee outlined, “we are not aware that food is anything else than a given” (008). In a
similar conversation a Germany based VF project manager outlined that their company’s existence
is legitimized by placing VF at the crossroads of fresh food production and reducing environmental
impact. She suggested that this is necessary as “we’re all very demanding global citizens that want

everything all at once” (014).

Nevertheless, there is a general growth in media attention (010) in the topic on the one hand, while
on the other hand it was mentioned that VF specifically carries the same educative potential as
traditional soil-based UA when it comes to citizen engagement on the local/neighbourhood level,
as was explained by a municipal actor (017). It was also suggested that the general gap in the
knowledge about food systems can be potentially addressed by appealing to the tech-savy
generation(s) through engaging them with agricultural food production in this manner (015). Next
to this, on a more landscape level, consumer level pushes to buy more local produce (006), the
adjoining (global) sustainability agendas, such as the SDGs (004) or growing discourses on
circularity, as for example in The Netherlands (006) carries the potential to support VF in terms of

shaping mind-sets and behaviour.

This being said, it is essential to point out that efforts to raise awareness about food systems should

also conceive of VF in this context. As the same Germany based project manager suggested,

“vertical farming particularly in urban city centres shouldn't be seen as a replacement for
a local agriculture system that already exists. It's more about really re-shifting our focus
onto regional produce and urban food systems [...] the cities themselves can become self-

sufficient in their fruit and vegetable needs.” (014)

In this sense, VF is an element of a larger systemic solution targeting regional and urban food

systems as is also outlined by Forster and Escudero (2014). Finally, a key point raised by an
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entrepreneur is that the scepticism towards VF in terms of it being natural or not can be a catalyzer
to open conversations about food systems at the consumer level (016). By being exposed to food
production that is perceived as unnatural, the above-mentioned scepticism and general questions
about the origin of food that winds up on the consumers plate can also be asked. Hence the
science-fiction-like look of plants growing under purple lights carries the potential to open up larger

discussions about factory farming, food-miles, and year-round availability of fresh produce.

Consumption Culture. When discussing any topic related to the supply of produce, the
surrounding consumption culture should also be examined. Hence also in the case of food, it is
necessary to also explore the dynamics throughout the consumption chain, which is why food
culture is a key point. One respondent outlined that when one looks at any type of transformation
within a food system, the focus should be on targeting the predominant food culture (001). He
went on to describe the problematic nature of fast-food dominant food culture (001, 003). This
aspect highlights the persistence of structural and systemic problems, seeing that the continuous
presence of cheap and unhealthy foods make it questionable if green values and marketing or
communication strategies on sustainable and organic produce are sufficient to change end
consumer behaviour, and if at all the presupposed agency is present. In this sense VF in and of
itself will not bring society-wide changes in the context of food consumption, as structural barriers

persist, and thus should be targeted from a more systemic perspective.

Product Qualities. Seeing that VF is ultimately focused on produce, the qualities of these
products should also be explored, as this is one of the competitive advantages arising from VF.
Different qualities that carry competitive advantages outlined are as follows: high-end produce,
for example edible flowers, herbs, and micro greens can be produced through VF (003, 007, 012),
non-edible produce, for example for cosmetics, pharmaceuticals, and pet foods (014) can be
produced in these plants, and finally produce that is difficult to ship long distances also carries a

competitive advantage (003).

Nevertheless, demand for food is more varied than VF can currently meet (005), which is a major
barrier. As two interviewees outlined, “we cannot feed the future cities in this way at least not with
the current technology” (006), which means that “vertical farming will definitely not feed the

world” (016).
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Social- and Power Relations. A key factor, which was preconceived of as missing from the
theoretical framework is that of social- and power relations. For this reason, explicit attention was
paid to assessing this element of VF as well. This is the key factor when considering the politicizing
focus of the critiques of transition theories (Wachsmuth, 2012), and the metabolic conception of
cities (Swyngedouw, 2016). In terms of societal problems, the following can be said. Firstly, socio-
cultural divides between different groups within a city are apparent in food cultures as well (003).
This means that health problems related to food are often grounded in economic standing (003).
Secondly, food policy is often too focused on middle-class consumption patterns (004). For VF to
be successful these points need to be actively considered by those working in the field, be those
entrepreneurs, public officials, or the AVF, as societal acceptance of this type of innovation

depends on its accessibility by the wider public.

In terms of problems explicitly mentioned in relation to VF the following can be said. Firstly, the
industry has an extractive tendency. A respondent mentioned that certain companies even utilize
the up-coming food crisis to market their products with only profit in mind (009). Secondly, VF does
not directly and inherently carry an inclusive social dimension, which is common in soil based
Urban Agriculture (004). Finally, closely linked to the societal points above, VF produces high-value
products that tend to serve the wealthiest strata of society — the top 5% of the consuming public
(006). These points are essential to consider when planning for the up-scaling of such a technology,

as wide applicability and acceptance depend on considerations for wider societal needs.

4.6. Natural and Built Context

Technical Compatibility. The final point within the predefined theoretical framework
developed by van Doren et al. (2018) is that of technical compatibility. The most general result
under this factor is that VF solutions always have to take the specific urban context into
consideration (003). This means that plug-and-play solutions are theoretically viable, and in terms
of yield quantity and quality even more reliable; however, it does not directly guarantee market
competitiveness or acceptance in societal terms directly. In this sense, contextual factors to
consider are 1.) levels of development, 2.) sunlight hours and growing seasons, 3.) density and
fresh produce availability from local/regional sources, 4.) the tension between universal
applications and adaptability to already existing built environments, and 5.) the logic demanded

by different urban settings when it comes to food systems. These points are discussed hereon.

Firstly, from a technical perspective, due to the unitary logic of CEA, VF is possible anywhere in the

world (010). However technical compatibility and advancement is always dependent on the levels

97



Integrating Vertical Farming at Scale
in Urban Food Planning

of development where VF is to take place. This means that possibilities to automate for example
are dependent on the relationship between capital and labor costs (009). Next to this, compatibility
with locally available parts produced by local manufacturers should also be considered from a
sustainability perspective, as was outlined by an Amsterdam based VF entrepreneur (009).
Nevertheless, viability of a farm is also dependent on natural conditions, namely the general
growing seasons and sunlight hours. Environments with ample sunlight do not directly necessitate
VF as in these areas greenhouses can suffice (006). It is environments with low sunlight hours and
short growing seasons, for example in Scandinavia, which necessitate VF (006, 014). Besides
general soil quality should be considered (015), which is an essential point in the context of the

global imbalance in the nitrogen and phosphorus cycles (Rockstrém et al. 2009).

Furthermore, factors specific to the given urban environment, which were mentioned and should
be considered, are density (014), the extent to which mega-cities are dependent on long supply-
chains, extensive food miles, and imports of fresh food (009, 014), and the land price in city centres
(010, 015). This being said there is no perfect recipe for choosing fitting cities. These factors
illustrate that multiple points need to be considered when choosing the viable sights for VF, and
highlight that the theoretical universal applicability of the technology does not compare to

universal viability. A LED lighting provider based in Finland illustrated this, who suggested that,

“you have different logic in different cities depending on the geography, the political

system, and development.” (011)

He went on to categorize cities on the basis of the different kinds of enabling logics that allow for
VF. Firstly, he mentioned Hong Kong and Singapore as cities with limited land availability. Secondly,
he suggested that mega-cities such as the urban areas around Shanghai and Beijing have concerns
for food safety, which can support VF. Finally, he mentioned North American cities, such as New
York and Chicago as having a growing environmentally conscious consumer base, which can
similarly be conducive to VF, but from a completely different perspective (011). This theoretical
exercise once again highlights that different contextual factors can be conducive to up-scaling from
different perspectives, and therefore prove the point that there is not a perfect recipe for the best-

case urban environment, when it comes to VF.

5. Conclusion



Selected Research Paper

Petrovics D.

What emerges from the above accounts is a reaffirmation that there is a need to transition urban
food systems to a more sustainable state, and that VF under certain conditions can be an active
component of such a transition. Nevertheless, understanding what practical steps need to be taken
is a crucial first step in this process, and for this reason the accounts of the 17 interviewees scope
26 factors, which should be considered in this process. The case of VF illustrates that even
technologically, and in terms of resource use potentially intense interventions also carry
opportunities to transition cities on to more sustainable and green pathways. However, it is
essential to reconsider these interventions from a more holistic perspective, which allows for
assessing environmental impacts from multiple perspectives, and also allows for understanding
the socio-economic structures underlying these interventions, and what this means for planning

with this type of transition.

As can be seen from the emerging tensions from the above accounts, one-dimensional promises
for any type of sustainability intervention should be treated with a grain of salt. This is due to the
fact that without appropriate reflection, and the resulting multi-factor mapping of what has to be
considered, introducing complex elements into already complex systems — such as VF into urban
food systems - can accelerate the given systems level of complexity to unimaginable and
unmanageable levels. Ultimately such interventions can result in unwanted side-affects, such as
even higher GHG emissions per kilo of produce, hence, a careful assessment of multiple factors
should be the bare minimum when conducting planning exercises. As can be seen, the amended
framework of van Doren et al. (2018) can suffice in catering to these needs through the 26 factors
outlined above, when considering LCUD in cities. As can be seen from the emergent factors, a
predominant focus has been put on social and political factors, and their implications for assessing
socio-technical interventions. The reason for this is that the initial framework did not sufficiently
cater to these elements, and the accounts of the interviewees highlighted the necessity to amend

the initial framework.

All-in-all, having applied an urban food systems lens to a potentially scalable socio-technical
intervention — Vertical Farming — has proven that multiple and integrated perspectives need to be
considered when assessing the true climate mitigation as well as up-scaling potential of such
experiments. Next to this conducting such an exercise, encompassing the amended framework of
van Doren et al. (2018), has proven that a handful of factors, previously not considered can also

emerge in the process, adding analytical depth to the analysis.
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Abstract

As a comprehensive spatial concept, corridors especially mega-corridors and
knowledge corridors have played irreplaceable roles in developing megacities. This
paper uses the case of the Optical Valley Knowledge Corridor in China as an
example to illustrate how to make spatial strategies of knowledge corridors in the
dimensions of innovation networks, knowledge economies, environments and urban
amenities, transportation systems and urban governance towards making a
liveable, sustainable and efficient megacity in the backgrounds of knowledge-based
urban development.

Keywords
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1. Introduction

Originated from the linear city model more than a century ago, the term “corridor” is not
only an urban model fully tailored to the transport technology but also a comprehensive
spatial concept in dimensions of infrastructures, economics, urbanizations and ecology. It is
in the 1990s that the modern version of the corridor concept namely mega-corridor has
been brought up in the Europe 1992 project, which aimed at the physical integration of
European Territory. Especially with the addition of a prefix “mega”, mega-corridors have
been assumed to play key roles not only in physical but economic integrations together with
the cross-border and transnational infrastructures. In a similar way, cities especially
megacities are also growing out of their borders towards regional collaboration, which has
given a new role for corridors in the aspects of achieving spatial, economic and social
integrations to enhance regional competitiveness.

Especially in the times of global knowledge economies, there has been a prevalence of
knowledge corridors considering their great contributions to knowledge-based
developments for megacities. With the rise of innovation districts, science and technology
clusters have been formed in the forms of corridors in the backgrounds of knowledge
economies, which can be exemplified by Silicon Valley, Route 128, London M4 Corridor and
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etc. With the announcement of National Innovation-driven Development Strategy Outlines in
China(State Council of China,2016), great efforts especially in Chinese megacities have been
dedicated to developing knowledge corridors aimed at enhancing regional competitiveness
through linking themselves with their surrounding cities and towns by a bundle of
infrastructures and mainly developing technology-led industries, like Shanghai G60 Corridor,
Guangzhou-Shenzhen-Hong Kong-Macau Corridor, Hangzhou West Knowledge Corridor,
Hefei Knowledge Corridor and etc.

To achieve regional competitiveness by knowledge-based development, the government of
Hubei Province, as one of the major provinces locating in Central China near Yangtze River,
has announced at the end of 2018 to develop a knowledge corridor based on one of the
largest agglomerations of high technology, primary electronic companies in its territory,
known as the Optical Valley which has aimed to be the Chinese version of Silicon Valley. As a
provincial development strategy, the Optical Valley Knowledge Corridor (OVKC) is not only
supposed to implement the Chinese innovation-driven development strategy, but also to
develop a more liveable, sustainable and efficient megacity, which is Wuhan as the capital of
Hubei Province, by enhancing the spatial, economic and social integration with its
neighbouring cities. Greatly inspired by Silicon Valley, Route 128 and other corridors, the
Optical Valley Knowledge Corridor is also an answer to the cluster phenomenon in
innovation geography to develop a more competitive innovation economy through
technology leapfrogging (Cornell University, INSEAD, WIPO, 2018).

However, despite the general claims of the importance of knowledge corridors, we still know
very little about strategic goal-setting in this area. Although there have been a large number
of practices concerning corridor development cross administrative borders, studies focused
on planning practices of using corridor strategies at an urban scale can be considered
relatively scarce. Thus, the aim of this paper is to investigate how to use corridor strategies
towards more liveable, sustainable and efficient megacity in the context of China. The
Chinese planning system can represent the characters of many top-down counterparts in
most developing countries and some developed countries. With the goal to achieve spatial,
economic and social integration, the spatial strategies of corridors concern a complex set of
economic, social and even political factors, which may be not all applicable to different
institutional systems but can be transferrable to other cities which intend to use spatial
strategies of knowledge corridors.

The methodological approaches here do not only include the case study investigation of the
OVKC as well as science and technology clusters, but also the literature review on corridors.
In addition, a set of semi-structural interviews with local governments, representatives from
4 local universities and 17 local enterprises and an online survey concerning the needs of
knowledge workers have been conducted. Starting with the literature review on the concept
of corridors, the paper will attempt to provide an understanding of the knowledge corridor
concept by an investigation of the innovation clusters especially a discussion of the Silicon
Valley. Following the interpretations of knowledge corridors in five dimensions, the fourth
section will attempt to establish the framework of making spatial strategies of knowledge
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corridors. Using the OVKC as an example, strategies have been proposed in correspondence
to the interpretations by making it as a loop for innovation systems, a boom for knowledge
economies, an attraction for knowledge workers, a highway for innovation flows and a
mutual-force for urban governance. Last but not least, the concluding part will discuss the
challenge of implementation in policymaking, followed-up work to do and its implications for
other cities.

2. Literature Review

Not as a new and univocal one, the corridor concept can be traced back to the linear city
models brought up by the Spanish urbanist Soria y Mata(1844-1920) as early as 1882, which
has been called the first model fully tailed to the development of transport technology (H
Priemus & Zonneveld, 2003). On this basis, the Ciudad Lineal model has been developed and
exerted influences on the pattern of urban expansions along with infrastructures especially
in regional plans, which was not in the form of unbroken lines but more likely “beads on a
string”. Although opposed by many urbanists due to the destruction of ecological
environments, the linear or belt developments have taken place on a large scale with the
technological progress of transportations. Especially in the 19th century, urban
decentralization has been enabled by the widespread use of private cars, which can be
exemplified by the Silicon Valley in California, Route 128 near Boston, the Silicon Glen in
Scotland and the M4 Corridor in Britain. The Silicon Valley, originated from the Stanford
Industrial Park, has undergone the expansion along the Route 101 and Route 280 towards
San Francisco and Santa Carla. Meanwhile, Route 128, also benefited from the knowledge
spillovers of MIT, has been known as the technology corridor due to the agglomeration of
high technology firms. As the United Kingdom’s equivalents to Silicon Valley and Route 128,
Silicon Glen running through Edinburgh and Glasgow has been known as the “industrial belt”
of Scotland, and the M4 Corridor has also witnessed the high technology growth along the
M4 highway. The common features of all the cases mentioned before are not only that they
are all originated from the spillover effects of universities but also famous for the
agglomerations of technology enterprises along the main roads.

With the constructions of cross-border especially transnational infrastructures and the
awareness of economic integration, corridors are leading urban expansion more at regional
and interregional scales than at sub-regional and urban scales. As a modern version, the
concept of mega corridors has been brought up in the “Project” Europe 1992, which aimed
to promote the economic, social and physical integration by enhancing the level of
connectives (Priemus & Zonneveld, 2003). Evolving as a multi-faceted concept, the mega
corridor has been not only defined as a bundle of infrastructures with heavy flows of traffic
linking transnational urban agglomerations, but also an attempt to reconcile regional
economic growths and sustainable developments. Thus, the meaning of corridors has been
extended to the dimensions of infrastructures, regional economy, urban development and
governance(Zonneveld & Trip, 2003).0n this basis, the spatial developments of corridors
have been focused on establishing the connections between the transportation, economic
development, environment and urbanization with the premises that which areas should be
designated as corridors and which parts should be defined as development zones and open
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spaces (Priemus & Zonneveld, 2003). As an instrument to achieve economic, social and
urban integration, the corridor strategies imply overcoming not only physical borders but
also social, cultural and institutional barriers which call for co-governance. Thus, strategic
spatial planning, which is directed more towards integrated courses beyond traditional
planning, concerns that the corridor concept has been elaborated as a physical and network
of international infrastructure, and especially the nodal points of corridors have been
balancing between the space of flows and the space of places (Albrechts & Coppens, 2003).

Although the concept of corridors has evolved from linear or belts forms to networks, one
thing for sure is that the essential characteristic of corridors is the connectivity which
enables the free and easy flow of people, goods and information (Chapman, Pratt, Larkham
& 1an,2003). Especially in the backgrounds of knowledge economies which calls for efficient
flows of financial and intellectual capitals, corridor developments have been considered as
important instruments for megacities to achieve economic competitiveness by spreading
economic activities from nodal points to the surrounding areas. Greatly inspired by the
success of corridor developments especially the Silicon Valley, Route 128, the Silicon Fen and
the M40 Corridor, developing countries in Asia Pacific Region have taken on initiatives of
knowledge-based urban development especially science and technology clusters in the form
of corridors. Amongst the most notable in the past few years are Tokyo-Yokohama-Tsukuba
Corridor, Malaysian Multimedia Super Corridor, Shanghai G60 Knowledge Corridors,
Guangzhou-Shenzhen-Hong Kong-Macau Corridors in China and etc. Although the concept of
knowledge corridors has not been officially defined, the key elements of corridor projects in
the backgrounds of knowledge-based urban development focuses on the assembly of
knowledge infrastructure(e.g. universities, research and development institutes and etc),
technological infrastructure(e.g. ICTs) ,connections to the global economy (e.g. international
companies and finance institutions)and concentrations of well-educated and creative
people(e.g. knowledge workers) (Winden & Berg, 2004; Carrillo, 2006; Corey & Wilson, 2006,
Sarimin & Yigitcanlar,2011). The strategic developments of knowledge corridors in the
economic, socio-cultural, enviro-urban and institutional dimensions have been exemplified
by the case study of Malaysian Multimedia Super Corridor to be able to achieve economic
prosperity, environmental sustainability, socio - spatial order and local institutional
competence (Sarimin & Yigitcanlar,2011).

Although there have been examples of corridors towards knowledge-based urban
development, the concept of knowledge corridors hasn’t been officially proposed yet based
on the literature reviews. Thus, before discussing the spatial strategies of knowledge
corridors, there are two key questions to be resolved. Firstly, how to understand the concept
of knowledge corridors in the new economies driven by science and technological clusters,
which do not rely on traditional factors like before. Secondly, how to make spatial strategies
of knowledge corridors towards a more liveable, sustainable and efficient megacity based on
the local conditions? The next sections will attempt to answer the questions.

3. The Understanding of Knowledge Corridors

On the one hand, what knowledge corridors are different from other corridors is that the
former one has an agglomeration of knowledge infrastructures especially and the ability to
attract knowledge flow especially intellectual and capital resources constantly. On the other

105



106

The Spatial Strategies of Knowledge
Corridors in Megacity Development

hand, what corridors can contribute to the knowledge-based developments is that they can
use the strength of connectivity to draw more flows into the nodal points and spread them
into the surrounding areas so as to increase the regional competence at a larger scale, which
will affect the space of places in return. This section will attempt to elaborate on the
interpretations of knowledge corridors.

As a complex process, innovation often requires knowledge flow between different kinds of
knowledge organizations which establish contact networks and alliance networks by
frequent and repeated interactions (Huggins &Thompson, 2015). During the process, local
innovation network could be established, which initially catalyzes the intellectual change and
knowledge transfer across administrative borders, namely the regional innovation networks
which will improve the efficiency and influences of local networks in return. (Pyka &
Scharnhorst, 2009). This could be exemplified by the new-emerging trend of science and
technology clusters since 2017, which grow beyond urban or regional borders by major
transportation systems to achieve collaborations (Cornell University, INSEAD & WIPO, 2018).
In the top-ranking list of the science and technology clusters, knowledge corridors have
proved to improve their competitiveness of local and regional innovation networks by
achieving efficient connections at different scales. Thus, knowledge corridors can be
interpreted as a new form of urban and regional spatial structure, which could establish free
flows of innovation resources by a bundle of infrastructures linking urban agglomerations, so
as to develop local and regional innovation networks. The following five aspects are the
major features of knowledge corridors that could be exemplified by case studies.

First of all, there should be a high concentration of different kinds of innovation resources
related to the whole process of knowledge production, diffusion and transfer, which act as
the foundation of producing innovation flows. In particular, knowledge production sectors
include universities as well as their affiliated labs, knowledge transfer sectors like research
institutions and related servicing facilities including investment captures and incubators
should be all included as the three basic kinds of innovation resources, which keep
interacting with each other to form innovation networks of knowledge corridors. Taking the
Silicon Valley as an example, Stanford University, Stanford Research Park and Institutional
Venture Partner can represent the three typical kinds of innovation resources, which have
been interacted with each other frequently and repeatedly and formed the foundations of
innovation networks. What’s worthy to mention is that key technological infrastructures like
national labs, as essential parts of the innovation resources, are playing crucial roles in
forming regional innovation networks.

Secondly, the commercial spin-off effects of knowledge production sectors are the roots of
innovation networks as well as their dynamics, considering their roles of enhancing expected
economic returns of knowledge. For instance, the success of the Silicon Valley does not only
repy on the spillover of Stanford University, which has given birth to local leading enterprises
but has also benefited from firm neighbourhoods, where leading enterprises play the role of
dandelion so as to nurture new start-ups. As essential parts of local innovation networks,
firm neighbourhoods and their structures can be depicted as matrix machines, which
indicates that distances matters a lot to the way leading enterprises interacting with new
start-ups (Pyka & Scharnhorst,2009). This can be exemplified by the case of Hangzhou West
Knowledge Corridor, which has witnessed the assembling lots of new start-ups within a 5
kilometre-radius circle centred at the local leading enterprise namely Alibaba.
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Thirdly, keeping an attraction for knowledge workers can be considered as catalysts to boom
innovation networks, as human capitals have proved to be key flows to improve regional
competence. The various demands of knowledge workers should be satisfied by providing
not only pleasant environments but also well-established urban amenities. Taking the Silicon
Valley again as an example again, its pleasant climate, seashore and mountain landscapes
have been known as one of the key factors to keep withdrawing human flows from other
places of the world. Besides, there are not only basic urban amenities like schools, gyms,
cultural centres and hospitals, but also a high density of the third places besides home and
work like coffee shops for knowledge workers to interact with each other face to face, which
has also proved to be essential urban amenities especially to creative industries. Thus, it has
been proposed in the plan of the Hangzhou West Knowledge Corridor that the density of
coffee shops should be improved to 2 per kilometres square, according to the counterparts
of the Silicon Valley.

Fourthly, infrastructures which are the backbones of knowledge corridors should be well-
equipped, so as to improve the efficiency of innovation flows. On the one hand,
transportation hubs like airports, train stations and harbours as nodal points should be well-
connected to the regional transit systems, which can not only facilitate the absorption of
intellectual and capital flows but also help developing regional innovation networks based
on the local networks. On the other hand, the inner transit system including highways,
subways as well as bike lanes should be well established to improve the efficiency of inner
flows between nodal points. This can also be exemplified by the Silicon Valley which has not
only benefited from the Route 101 and 280, but also from the San Francisco International
Airport and San Jose International Airport. Thus, it has been proposed in the plan of
Shanghai G60 Knowledge Corridor that the network density of highways should be improved
15 percent based on the existing transit system.

Last but not least, smart urban governance to keep urban planning, development and
management flexible and adapt to the uncertainty of innovation is the key to keep constant
flows in the places of space. The case of the Silicon Valley has not only exemplified the
success of market-driven forces but also the smartness of urban governance. Not only the
top-bottom approach by governments to regulate the spaces which play necessary roles in
the process of innovation but are less-favoured by market, but also the bottom-top
approach to improving the initiatives of markets should both be used in the governance of
knowledge corridors. Besides, as the boundary of knowledge corridors usually crosses the
borders of cities, provinces or even nations, the governing process usually requires the
collaborations of vertical governments as well as the participation of universities, enterprises,
citizens and etc. As a dynamic participatory process, the co-governance of knowledge
corridors will not only need a long-term vision and short-term actions, but also require
continuous evaluation and revision according to their own developmental stages and also
adapting to new requirements (Sarimin & Yigitcanlar ,2015)

Based on the interpretations of knowledge corridors in five dimensions, the next session will
attempt to discuss corridor strategies especially for megacities by the case studies of the
OVKC in China, so as to shed some lights on other cities
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4. The Knowledge Corridor Spatial Strategies in Megacity
Developments: Case of the Optical Valley Knowledge Corridor in
China

As the largest knowledge-based urban development initiative in Hubei Province, China, the
OVKC covers an area of 1515 kilometres square in Wuhan as well as its neighbouring city
namely Ezhou. By benchmarking the progress amongst the prosperous knowledge corridors,
it is intended that the OVKC function as a high-tech catalyst to help Wuhan and Ezhou to
attract knowledge workers and techno-enterprises and become global international centres,
so as to help with the transformation of urban development. The completion of the OVKC is
estimated at an approximate 30-year timeframe and the development staged into three
phases to allocate the initiatives. The first phase of the OVKC aims at creating a regional
innovation hub in the Yangtze River Economic Belt in three years. The main goal of the
second phase would be making the OVKC as an essential part of the Chinese innovation
communities until 2035. Last but not least, the final goal would be aiming at a world-class
innovation cluster, so as to help transform China into a “knowledge nation” till 2050.
Towards the goals, adapting to the prevailing social-economic, technological and
environmental circumstances in Wuhan, with the principles of producing diversity,
prosperity, equity, efficiency and sustainability, a framework of spatial strategies of
knowledge corridors based on the five dimensions of interpretations have been established
in the aspects of making the OVKC a loop of innovation networks, a boom for knowledge
economics, an attraction for knowledge workers, a freeway for innovation flows and a
mutual-force for urban governance.

4.1. Making knowledge Corridors a Loop of Innovation Networks

As a type of linear form, knowledge corridors are actually science and technology clusters
with a variety of knowledge sectors interacting with each other. The major differences
between knowledge corridors and other types of science and technology clusters lie that the
former ones with the character of connectivity are easier to develop a loop of innovation
networks both locally and globally. Cases like the Silicon Valley show that the development
of innovation networks usually go through stages from the agglomeration of knowledge
sectors, the formation of local networks, the development of local networks and
establishment of regional networks. Although the OVKC has abundant innovation resources
including 60 universities, 19 national labs, 121 research institutes and etc, there are still
missing ingredients including inter alia, key technology infrastructures, new types of
research institutions, venture capitalists to fund the start-ups compared to other knowledge
corridors home and aboard. Due to the lack of certain types of innovation resources, the
local innovation networks has not been well-established only with local universities,
research institutes interacting frequently with enterprises in Wuhan and out of Hubei
Province. Let alone the regional innovation network, which has been dominated by three
technology clusters centred around megacities like Beijing, Shanghai and Shenzhen.
Therefore, the OVKC is at the stage between the formation of local networks and the
development of local networks.

Based on the current stage of the OVKC, strategies towards making a loop of innovation
networks have been made including bringing more varieties to the types of innovation
resources, developing both local and regional innovation networks, so as to improve the



Selected Case Study Paper
Lue w., Song Z., Xu L.

regional roles in the national and international innovation geographies. Firstly, various
knowledge sectors have been proposed to be introduced including new types of research
institutions and all related servicing sectors like venture capitals and incubators specifically.
What’s more important is that key technological infrastructures should be encouraged to
locate within the OVKC, which would prefer scenery sites. Secondly, networking
development is required not only between local universities and industries within Wuhan,
but also between all kinds of knowledge sectors in and out of Wuhan as well as Ezhou.
Knowledge neighbourhoods have been proposed to be established centring at local
universities and research institutes surrounded by venture captures, incubators and new
start-ups within 5 kilometres, so as to enhance the transfer of knowledge (Figure 1). On this
basis, local innovation networks can be built with four distinctive functional zone designated
as key areas to produce, transfer and commercialize knowledge specifically and multiple
knowledge neighbourhoods as nodal points to improve the capacity of local networks.
Thirdly, the regional networks can be developed with the two airports acting as the
innovation hubs to input and output knowledge talents and products. Based on its own
strengths, the OVKC will be able to form a regional innovation community with Shanghai and
its surrounding cities along the Yangtze River.
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Figure 1 Local Knowledge Neighbourhoods

4.2. Making Knowledge Corridors a Boom for Knowledge Economies

Related to the innovation network is the geographical concentration of technology
enterprises, which form industrial clusters and derive the booming of knowledge economies.
Thus, the key to making knowledge corridors as a boom for knowledge economies is to
incorporate the industrial chain with innovation networks by bridging the gaps between the
producing and commercializing knowledge so as to keep nurturing local leading enterprises
which could also give birth to new start-ups in the firm neighbourhoods. However, although
the OVKC has been well-known for its competitiveness in optoelectronics industries, bio
industries and intelligent manufacturing industries, the main reason lies that local leading
firms are mostly the branches of national enterprises with their research functions locating
in the first-tier cities like Beijing, Shanghai and Shenzhen. This has resulted in the failures of
building local firm neighbourhoods, which can be exemplified by the fact that the current
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amount of unicorn enterprises ranks behind compared to other knowledge corridors in
China. Besides, there is an intriguing fact that high-tech firms have taken account for two-
thirds of the total amounts but one-third of all the production value of Hubei Province
respectively. Investigations indicate that current high-tech firms are experiencing the
threshold of growth due to lack of technical service facilities like pubic semi-works, public
data-sharing centres.

Therefore, to boom the knowledge economies of the OVKC, the first thing to do is to build
local neighbourhoods of firms and enhance networking possibilities between existing local
leading enterprises and start-ups by locating technological service facilities including public
semi-works, data-sharing centres and research labs in between, which not only can decrease
the cost of growth for start-ups but also can realize the “dandelion” roles of local leading
enterprises through face-to-face communications(figure 2). Besides, it is also proposed to
introduce new leading enterprises which could locate their research and development
sectors locally. To increase the attraction for them, designated zones with specific
favourable policies on tax, constructions and etc, have been proposed, which requires
deeper discussions furthermore. In this way, the current industrial chains of the OVKC could
be incorporated with the innovation networks, which will not only focus on increasing the
competence of the existing dominating industries, but also stress the roles of the
technological service industries and attempt to expand the boundaries of existing industries
towards the future. Especially, stressing the roles of the technological service industries like
finances would benefit the building of local innovation networks by enhancing the access of
knowledge sectors to venture capitals.
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Figure 2 Local Neighbourhoods of Firms

4.3. Making Knowledge Corridors an Attraction for Knowledge Workers

Knowledge workers, with a higher level of education, have been known as one of the most
important driving forces behind knowledge-based developments. Together with knowledge,
they are sourcing from universities but are free to move anywhere favourable to their living
expectations. Pleasant environments and well-established urban amenities have proved to
be the major attractions for them. As for the case of Wuhan, it has been known for its
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nickname as “the Forest of Campus” but suffering from the loss of undergraduates for a long
time due to the lack of attraction for knowledge workers. Although the OVKC is surrounded
with mountains, lakes and rivers, there is neither many high-quality city parks with easy
access nor greenways linking the surrounding sceneries. Investigations indicate that public
space is the most important aspect that the OVKC should be improved at, and the existing
urban amenities fail to meet the requirements of knowledge workers. Not only there is a
lack of basic urban amenities especially elementary schools and hospitals, but also the third
places like coffee shops for knowledge workers to mingle are short-supplied compared to
other knowledge corridors. Considering that the number of knowledge workers in the OVKC
is increasing at a higher rate than that of local residents, it is necessary to supply with
customized urban amenities to meet the requirements of knowledge workers.

Thus, to make the OVKC an attraction for knowledge workers, it is suggested to establish a
complex of “green”, “red” and “yellow” infrastructures towards the current problems. Firstly,
“green” infrastructures including high-quality urban parks with multi-functions like culture
and sports and easy-access pocket parks with communication spaces have been proposed to
locate within the corridor, linked by greenways (Figure 3). Secondly, “red” infrastructures
which mean basic urban amenities for local residents should not only be supplemented
according to the whole evaluation of the current facilities but also be required to be built
with high standards. Thirdly, “yellow” infrastructures specifically targeting towards local
knowledge workers are suggested to locate around workplaces within 15-minutes walking
distances. According to the investigation with knowledge workers, the functions of “yellow”
infrastructures are supposed to include not only retails, apartments, sports and so on for
basic livings, but also encouraged to provide coffee shops, art galleries, book stores and
libraries for knowledge workers to minge between and after work. This complex of “green”,
“red” and “yellow” infrastructures will furnish the innovation networks by keeping attracting
knowledge workers.
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Figure 3 The Complex of “Green”,” Red” and “Yellow” Infrastructures

4.4. Making Knowledge Corridors a Freeway for Innovation Flows
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Based on a bundle of infrastructures, knowledge corridors should become a freeway for
innovation flows owing to the connectivity. With nodal points equipped with a
transportation hubs playing the roles of attracting flows, the infrastructures of corridors
could provide a freeway for innovation flows, so as to improve both the local and regional
innovation network as a result. Aimed to be the national and international innovation centre,
the OVKC still has a long way to go due to its current weak connection locally and regionally.
Although with 3 high-speed train stations and 10 intercity train stations, the OVKC has taken
the position of transportation hub in Central China, which will be threatened due to the
construction of new super highspeed railways in nearby cities. Although there is the Tianhe
Airport which is supposed to become the biggest passenger airport in Central China and will
be the Shunfeng Airport which aimed at ranking the third among freight airports in Asia, this
area is weakly connected to both the airports. Due to the rivers as natural barriers, the
transportation system of highways, subways and greenways are all underdeveloped, leading
to the traffic jams in rush hours let alone easy access to nodal points.

Therefore, to realize the goals of the national and international innovation centre, the first
thing to do would be improving the strategic position in national and international
transportation systems by speeding up the construction of the Shunfen Airport and locating
super highspeed railway stations within the boundary of the OVKC. Besides, the network
density of highway systems is proposed to be improved so as to improve the connection
between nodal points especially airports, train stations and other hubs. More efficient public
transport systems are also proposed to be built by extending the subway line to link with
most nodal points and establishing greenways to connect subway stations with workplaces
and housing areas. In particular, a specialized public transport system including subways and
bus lines is suggested to establish door to door between universities, research institutions
and major knowledge sectors, towards the problems of low efficiency of current public
transport. A smart transit system is also suggested to build upon the existing roads, towards
the problems of traffic jams in rush hours. In this way, the goal has been set that it will take
not more than 60 minutes to reach nodal points especially the airports, train stations and
other transportation hubs from anywhere within the boundary of the OVKC.

4.5. Making Knowledge Corridors a Mutual Force for Urban Governance

The tricky parts of governing knowledge corridors lie not only with the uncertainty of
innovation but also the cross-bordering issue of linear developments, which is like a dynamic,
participatory and strategic process and it requires a careful and delicate orchestration
(Sarimin & Yigitcanlar, 2015). As the boundary of the OVKC crosses the borders of two cities,
a mutual-force between central governments vertically as well as the two municipalities and
the public horizontally has been missing due to the institutional issues. Although the public
policies concerning to the innovation activities in the OVKC have been issued at a number of
more than 100, only less than 10 percent of the policies are related to the governance of
spaces for innovation activities. This has led to the difficulties in the whole process of
knowledge-based urban development, due to the lack of flexibilities to adapt to the
uncertainty of innovation. For example, the current land use regulation has set up a rigid
upper limit for the mixed-use functions while investigations indicate that the requirements
of the existing enterprises to improve the proportions of mixed uses are difficult to meet
with. This has also increased the institutional cost for enterprises to be engaged more in
innovation activities.
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To form a mutual-force for urban governance, it is suggested that a “one-stop-agency” for
the operational management of the OVKC should be established at first to enhance the
organizational capacity, which involves not only the provincial government of Hubei, the
municipal governments of Wuhan and Ezhou, but also local universities, enterprises and the
public. Besides, the flexibilities of current land use regulations have been proposed to be
enhanced by increasing the upper limit of mixed-use functions and adding a new type of
land use to the existing system, which could be undefined of land use and applying for
specific policies to locate key technological infrastructures, leading enterprises and etc.
Beyond this what needed most is not only the adjustment of current public policies but also
a continuous policy monitoring system to recognize the current development stage as well
as the problems and ensure that the objectives can be achieved. In correspondence to the
understanding of knowledge corridors, the system of 36 indexes which can be measured
every year and compared with other cities have been established in 5 dimensions
corresponding to the interpretations of knowledge corridors (table 1).

Table 2 The Indexes of the Monitoring System

Category Sub-category Index
Number of key technology infrastructures

Number of Incubators

Innovation Input
P Number of Public Spaces for Startups

The percentage of research and development expenses in GDP (%)

Innovation
Resources

\Valid patents per 10000 people per year

Innovation Output Number of PCT patents per year

Number of invented international standards

Percentage of the added value of strategic industries in GDP(%)

Industrial Structure
Percentage of the added value of new economies in GDP(%)

Percentage of high-tech service industries incomes(%)

Industries The Increasing rate of gazelle enterprises(%)

Number of unicorn enterprises

Innovative Enterprises Increasing number of high-tech enterprises per year

Number of enterprises with venture capitals

\Areas of parks per person(square meters)

ICoverage of urban parks with an area of more than 5000 square meters to
residential districts within 500 meters(%)

Public Spaces Number of urban parks with an area of more than 10 hectares per 10000
people

Coverage of greenways to residential districts within 5-minute walking
distances

Physical Number of international schools per 10000 people
Environments

Number of hospital beds per 10000 people

Number of larger urban amenities(including exhibitions, libraries, art
Urban amenities galleries, theaters and etc.) per 10000 people

ICoverage of urban amenities to residential districts(%)

\Areas of the third places(like coffee houses) per person (square meters)

Coverage of airports within 60-minute travel(%)

IAccessibility Coverage of train stations within 45-minute travel(%)

The Density of high-way network(meters per square meters)

Transport The Density of branch network(meters per square meters)

Milestones of subways(kilometers)

Percentage of travel by public transport(%)

Milestones of public transport per 100000 people(kilometers)

Percentage of increased spaces for innovation activities in office buildings
Spaces per year(%)

Percentage of increased apartments for knowledge workers in housings(%)
Governance Percentage of policies for innovators (%)

Percentage of policies for capitals

Percentage of policies for related issues (%)

Percentage of policies for coordination(%)

Connectivity

Policies
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To implement the strategies at local scales, short-term, mid-term and long-term targets for
the index system have been made respectively and an action plan for the next year has also
been established especially. As a complex of long-term vision, plans and short-term actions
together with effective policies, knowledge corridor strategies would require a long span of
time to achieve progress. Within the first phase of development, the projects listed in the
action plan for the OVKC are about to launch or still in progress though. However, what's
obvious right now is that both local governments of Wuhan and Ezhou are preparing to
collaborate with each other with the establishment of the strategic plan, which indicates a
good start for the implementation of the strategic plans. With the strategies been proposed
elevated to national agenda while keeping sinking locally and regionally, this would also
improve the competitiveness, sustainability and liveability of the megacity of Wuhan and its
metropolitan area.

5. Conclusions

How to understand the concept of knowledge corridors in the new economies driven by
science and technological clusters, which do not rely on traditional factors like before? How
to make knowledge corridor strategies towards a more liveable, sustainable and efficient
megacity based on the local conditions? The two questions above have been answered by
the literature review and case studies in this paper. Although the corridor concept, with a
long history, has evolved from linear or belt patterns to networks, one thing which has never
changed is its character of connectivity. Greatly inspired by the success of the Silicon Valley,
M80 and other technology clusters in corridor patterns, there has been a trend of using the
spatial instruments of knowledge corridor with its connectivity to improve the regional roles
of megacities in developing countries especially like China. Based on the original concepts
and case studies, knowledge corridors, as the combination of knowledge-based urban
development and corridor development, could be interpreted as corridors with various
knowledge resources to establish local and regional innovation networks, clustered leading
enterprises which could nurture start-ups to boom knowledge economies, pleasant
environments and urban amenities to attract knowledge workers, well-connected transit
systems to improve the efficiency of innovation flows and co-governing mechanism to adapt
to the uncertainty of innovation. Based on the five dimensions of the understanding, the
case study of the OVKC has been used to elaborate the knowledge corridor strategies, which
are proposed to be made as a loop for innovation networks, a boom for knowledge
economies, an attraction for knowledge workers, a freeway for innovation flows and a
mutual force for co-governance, towards a more liveable, sustainable and efficient megacity.
As a complex of visions, plans and actions together with effective policies, knowledge
corridor strategies should not be phased according to its own circumstances but also require
continuous monitoring.

As there will a span of time to access the achievements or failure of the strategic plans of the
OVKC, what the case study would like to contribute is the framework in making knowledge
corridor strategies rather than the wholesale packages. Like an orchestra, the
implementation of knowledge corridor strategies does not only require a conductor to vision,
lead, monitor and make adjustments constantly but also a group of music players to
collaborate. Although the music books like the framework of the strategies may not change
in different theatres, the performances will be not the same with different audiences like the
country-specific social, cultural, economic and technological circumstances, which are the
key factors to determine the final effects.
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Discussions in Track 2 broadly explored two key
areas: the context of contemporary urbanisation
in which the megacities, their scale economies
and their regional linkages are embedded, and
what the possible alternative spatial models
are. These two broad themes then led to more
detailed explorations around seven sub-themes.

Track sessions provided a holistic framework to
discuss various topics related to urbanisation
beyond the megacities and to get shared
conclusions in the end. Starting from keynote
speakers’ presentations on key challenges and
alternatives, the track progressed into more
detailed sub-topic discussions and concluded
with debates on new urbanisation alternatives
to megacities. Key points of discussions included
exploration of the peri-urban dynamics of the
metropolitan regions, metropolitan city and its
shadow regions, megacities resiliency and food
supply, planning at a regional scale to manage
megacities and hinterlands relations.

Alternative models of spatial development were
reviewed at various scales, starting from those
settlement typologies beyond the urban-rural
binary and going further to mega infrastructure
opportunities for new models of hinterland
development. The big message which emerged
out of the discussions stressed the importance
of planning at a regional scale to achieve the
objectives of balanced development.

o The focus must switch from networked cities
to networked regions.

+ Planning policies need to encourage poly-
centricity as opposed to hyper concentration
in metropolitan centres.

+ Development of small- and medium- sized
towns as well as rural revitalisation needs to
be prioritised.

« Smaller settlements play vital roles in
providing livelihood opportunities and offer
better quality of life.

However, smaller settlements and peripheral
areas are often overlooked when it comes to
planning policy and infrastructure investment.
Megacities and global metropolitan regions
often cloud the imagination through the sheer
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magnitude of their scale, and it is essential to
strengthen interfaces and interdependencies
between the megacities and their shadow
regions through an integrated planning policy.

While discussions on this theme demonstrate
the importance of spatial planning tools and
processes in bringing about greater synergy
between rural and urban settlements under a
common spatial planning framework, they also
underscore the importance of achieving greater
synchronization of goals and objectives of the
various institutions involved in the regional
planning process, to achieve sustainable
outcomes. For the achievement of sustainable
development at the regional scale, spatial
planning tools and processes need to address
livelihood opportunities for the rising youth
population in fast urbanising regions; encourage
local cultural practices and distinctiveness and
promote exchange flows of new ideas.

A new spatial model is necessary to sustain
hybrid, in-between spaces, ‘desa-kota-like’
regions and networks of integrated and
interconnected smaller settlements. This
model should focus not only on servicing and
supporting urban activities but also take account
of food systems and the creation of a ‘productive
multifunctional landscape’ with a sustainable
socio-ecological metabolism of the settlements
as the priorities.

Another interesting topic is that of the new “rural
revolution”: emerging new ways of rural living
that are going far beyond traditional agriculture
and include various services (hotels, tourism,
leisure, art and crafts activities, etc.), new
production industries linked to global logistic
chains and online customer services (as “taobao
villages” in China). Agriculture itself becomes
field of innovative technologies engaging robots,
drones and big data (new High-Tech villages
model). These new trends open opportunities
for “rurban life” beyond megacities combining
nature environment and modern lifestyles
and technologies. Urban and rural is no more
clearly distinguished either in functional, social
and even spatial terms. Some of the other ideas
(below) may sound radical but they are worth to
consideration and further assessment.
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Many international contributions suggest
that urban planning in low-resource countries
there be entirely rethought with more focus on
poverty alleviation by means of providing space
for social, economic and cultural integration of
people. These countries face a difficult dilemma:
they have no ready models and theories to suit
their situation and identify alternative forms of
urbanisation and often end up going through
the same stages, mistakes and problems as their
more developed predecessors, with the added
difficulty of having limited human and financial
resources. It seems that the world needs “good
utopian ideas” to break out of this current
situation.

It was obvious that hope is faltering in the
potentialto provide sustainable and comfortable
urban future for the billions of new urbanites
expected to move into new urban areas in
existing or new cities. This is mainly because of
lack of time, resources and human capacity. The
priority of global urban agenda should be on
improving life in areas where people are already
settled and offer better opportunities and living
conditions there, rather than responding and
trying to address the migration flows towards
bigger cities after they have been set in motion.
Efforts and resources should be moved away
from coping with urban migration towards trying
to stop it happening in the first place, at least as
far as bigger cities growth are concerned.

The findings of the Track strongly resonate
with the New Urban Agenda, adopted by the
United Nations at the Habitat Il conference,
which reposed faith back on spatial planning, to
strengthen the fundamentals of planning after
years of neglect under a neoliberal, market-led
development paradigm.
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Abstract

This study examines the emergence of new tendencies in the current Indonesian
urbanization process. The process is characterized by not only the development of
large cities and mega-urban but also rapid development of many smaller cities and
urban concentration. The latter includes the non-statutory towns in the territory of
kabupaten. The rapid growth of towns and population, in addition to the huge
number of accumulated urban population in kabupaten suggest that this type of
urban concentration will play a more significant role in the future of urbanization and
urban development in Indonesia. The development of these small towns and cities
will also bring significant implications and challenges for central as well as local
governments, including the government of the urbanized kabupaten, especially in
improving the capacity to manage such emerging characteristics of development.

Keywords

Urban Growth, Urbanization, Non Statutory Town, Indonesia

1. Introduction

Urban population growth in developing countries has been one of the most important
phenomena that bring very big challenges since the second half of the twentieth century
(Cohen, 2004; McGranahan & Satterthwaite, 2014; UN, 2014; Jedwaba, et al., 2017). Very
earlier study urbanization, suggest that the analysis of the urban population growth lead to
the analysis on the process of urban concentration and development (Tisdale , 1942). Later,
the study of urbanization became larger as the analysis of concentration then moved into
regional or national development context (Friedmann, 1973).
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Urbanization is favored because urban status tends to poses higher economic development
potential and investment opportunity (Sircar, 2017; see also Ye and Xie, 2012). Urbanization
has offered opportunities for economic development, welfare and quality of life for cities and
regions, since the process play roles as transformative processes that brings about higher
productivity to cities and strengthen the spatial structure of cities and regions in both internal
and external context (UN-Habitat, 2016).

Some scholars argue that due to this positive affect of urbanization, this process is often
established by government policies (Fan, 2013; Ye and Xie, 2012; Anderson and Ge, 2004). For
example, rapid urbanization in India is claimed influenced by how the government intensively
defined area as urban. In addition to statutory town like municipal cities that possess
governing body, there are outgrowth or a dense settlements growing outside the boundary of
statutory town; and census town (CT) or urban area on the basis of three criteria: total
population, density, and percentage of male workforce in non-agricultural sector (Sircar,
2017). Census Town (CT) boosts the number of urban areas in India (Sircar, 2017).

Through different perspective, rapid urban growth, such as extended urbanization brings in
social, economic, ecological, and governance conflict due to disparity of those aspects appear
between the core city and the extended urban areas (Shatkin, 2019). Urban population growth
particularly in the South has been also associated with concerns such as unemployment,
poverty, disparities, inadequate infrastructure and housing. Obtaining a transformative role
of the process requires a good capacity to manage the process, not only at the local level, but
also regional and national level (Center for Strategic and International Studies/CSIS, 2015).
With this regard, regional urbanization is argued as one way to understand regional disparity
(zhang and Han, 2009).

One of the problem of disparity between the core and the peripheral or extended urban areas
is due to directive urbanization or urbanization because of re-classification. It is explained by
the phenomenon of Census Town in Indian context (Pradhan, 2013). The conflict is due to the
CT is governed by the rural government that possess different characters with the CT. Linking
the CT with their urban core is proposed solution to deal with the disparity problems (Pradhan,
2013).

To benefit from such process, in-depth analysis is required. Furthermore, Soja (2011) also
emphasized the importance of regional analysis of urbanization especially in recognizing the
challenge of reconfiguration of metropolitan and regional modes of urbanization process,
including their intercity connectivity and integrations to the global activities. Such analysis is
also important to understand the spatial influence of regional urbanization to increase equal
opportunities for the cities and the inhabitants. In this context, the study of urbanization has
also linked to efforts in improving the roles of cities and other urban concentrations in creating
welfares, better quality of life and performing sustainable development (UN-Habitat, 2016).

Similar to the global trend of urban population exceed 50% of the global population for the
first time in history (UN, 2015), Indonesia experienced the same milestone in 2012 (Jones and
Mulyana, 2015). Indonesian society has started predominantly urban. Today, the Intercensal-
census 2015 shows that Indonesia is predicted to have 136.44 million urban populations that
represent 53.1% of urbanization level (BPS, 2016). The number is about 50 times higher than
100 years ago. In the future, urban population in Indonesia is expected to increase rapidly with
more than 203 million urban populations in 2035 with the level of urbanization about 66.6%
(BPS, 2013).
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Indonesia has also become a member of group of countries that have more than a hundred
millions of urban population since the early year of the 21t century, with China, India and
Japan in Asia(see UN, 2015). These figures show the great challenges in the future of
urbanization processes in Indonesia. This article aims at examining urban population growth
in Indonesia and its implication to Indonesian urbanization challenges. The analysis
emphasizes on the urban population growth and its distribution among regions as well as
among types of cities in Indonesia. The study applies statistical descriptive analysis, with
statistical data withdrawn from national censuses. In doing so, the Indonesian territory will be
divided into macro regions: Java, Sumatra and other regions.

The paper consists of five parts. Following the introduction, the concept of urbanization and
global urban process as well as their challenges and implications will be discussed. The third
part will discuss urban population growth in Indonesia as the case study. Subsequently, the
important challenges of Indonesian urbanization process will elaborated. This section will be
divided into four subsections: the rapid and significant increase, the spatial distribution, the
increasing number of small towns and cities, and the increasing roles of non-statutory towns
and cities in kabupaten. Finally, the paper will provide some conclusions.

2. Urban Population Growth in Indonesia and its Challenging Issues

Indonesia has experienced significant population growth since the last century. Between
1920, the first census in the Dutch colonial erain 1920, and 1961, the first national population
census in the independence era, the population in Indonesia has been double from 40.34
million to 97.07. Later, according to the result of the 2000 national census, the population has
been double again to 203.46 million. The last national population census in 2010 shows that
the population was about 237.64 million and today according to the result of the 2015
intercensus population survey it is predicted to be 255.18 million with about 135.61 million
urban populations in 2015 (see Figure 1). The latest number represents 53.1% of Indonesian
population. definition, Indonesia is now an urbanized country (Poston and Bouvier’s , 2010).
With 3.5% annul urban population growth, Indonesia has experienced a much more rapid
urban population growth than the world, Asia and Southeast Asia which have 2.05%, 2.50%
and 2.53% of annual urban population growth rate respectively in 2010-2015 (UN, 2014).
Bappenas (the National Development Planning Board of Indonesia), BPS (Biro Pusat Statistik
or the National Bureau of Statistics of Indonesia) and the UNFPA have also projected that
Indonesian will have more than 200 million urban population in 2035 (BPS, 2013).
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Figure 1 Total urban and rural populations in Indonesia, 1920-2010 and 2015

Zhang and Deng (2016) argue that the Indonesian urbanization process has exceeded its peak
after 1980s by defining the period of 1980s as the stage of extraordinary urbanization and the
period of 1990s as the stage of urbanization adjustment. This paper argues that the period
after 1980s and the later periods, after 1990s is more complicated considering the absolute
number of urban dwellers will reach to nearly 3.5 million in 2000s and between 2010 and
2015. It is predicted that the period of 2010s is the decade when Indonesia will have the
biggest number of additional urban population annually with more than 3.5 million per year
from 2011 to 2020.

Indonesia will be expected to experience to have an average of 2.69 million of additional urban
populations annually from 2010 to 2050 (UN, 2014). In this context, it can be considered that
urban population growth and urbanization process in Indonesia is distinct and very important,
since there are not many countries that have more than a million new urban populations
annually, especially for decades. Indonesia places the fourth of thirteen countries, after India,
China, and Nigeria, which have the kind of pressure at least until 2050.

The enormous number of additional urban inhabitants that need to be taken care of, has made
Indonesia seems to have to build a large metropolitan every year in the coming decades.
Certainly, Indonesia needs to develop urban infrastructure and services for its cities that most
of them are still lacking. The development is not only important to respond the growing needs
of the additional urban population, but also for the present and the future urban population
and activities. The failure in responding these consequences will not only creates constraints
in providing effective service deliveries as well as in performing economic growth (Lewis,
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2014), but also will increase the slum formation in the rapid urbanization process that is not
associated with economic growth and development (Quintana, 2016).

2.1. Uneven Spatial Distribution of Population Growth in Indonesia: The
dominant concentration in Java

The population in Indonesia is not distributed evenly throughout the country. The results of
the SUPAS or Survey Penduduk Antar Sensus (Inter-census Population Survey) in 2015 shows
that Java remains the main concentration of the population. According to the latest census,
there were 136.6 million or nearly 60% of the total populations live in Java. Sumatra and the
other regions represents only about 20% of the total population. In terms of density, with an
average of 136.8 people per square kilometer in 2015, Indonesia also has a high degree of
heterogeneity too. Java has become the densest populated island with and an average
population density of 1,120.3 people/km?, while Papua has the lowest density with a density
of 9.6 people/km?. The second densest populated region is the Islands of Bali and Nusa
Tenggara, with 717.7 people/km? as the density of Bali and 192.8 people/km? as the average
density of the region. Meanwhile Sumatra, the second largest concentration in Indonesia, is
only counted as the third densest populated region with an average density of 114.8
people/km?Z. This considerable imbalance of spatial pattern of Indonesian population density
shows that the magnitude of Indonesian population strongly remains in Java Island.

Province Area Urban Urb. Pop Total % Pop. Density

(km2) Population Share Population Urban (inhab./km?)

Java 129,438 90,825,696 67.0% 145,013,573  62.6% 1,120.3
Sumatra 480,793 22,848,775 16.8% 55,198,752 41.4% 114.8
Sulawesi 188,522 6,892,367 5.1% 18,702,298 36.9% 99.2
Kalimantan 468,682 6,864,938 5.1% 15,320,017 44.8% 31.3
Bali & Nusa Tenggara 73,070 5,998,627 4.4% 14,091,466 42.6% 192.9
Papua 418,708 1,191,056 0.9% 4,011,907 29.7% 9.6
Maluku 78,897 991,627 0.7% 2,844,131 34.9% 36.1
Indonesia 1,965,709 135,613,086 100% 255,182,144 53.1% 129.8

Sources: Calculated from SUPAS data, 2015
Table 2. Distribution of urban and total populations in Indonesia, 2015

Java keeps its share of 66 % of Indonesian urban population as it has been since four decades
ago (see Table 5). What had been changed for Java is that the very rapid urbanization process
in 1970s and 1980s increased the urbanization level of Java from merely 18 % to 25 % and it
keeps on increasing afterwards. . The result of the 2000 population census indicated that Java
has 49% for its urbanization level in 2000, while the other regions were still less than 35% at
the time. Java is much more urbanized than other regions with a 62.6% of urbanization level
in 2015 as the highest among regions in the country A more detailed comparison of Java and
other island is shown in Table 2

Year Java Sumatra Other Region Indonesia
Number of Urban Population (people)

1971 13,727,869 3,700,235 3,337,168 20,765,272

1980 22,926,377 5,481,488 4,437,964 32,845,829

1990 38,335,297 9,291,747 7,762,127 55,389,171
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Year Java Sumatra Other Region Indonesia
2000 59,229,340 14,581,448 12,791,062 86,601,850
2010 79,949,854 19,787,628 18,582,774 118,320,256
Share of Urban Population (%)
1971 66.1 17.8 16.1 100
1980 69.8 16.7 13.5 100
1990 69.2 16.8 14 100
2000 68.4 16.8 14.8 100
2010 67.6 16.7 15.7 100
Level of Urbanization (%)
1971 18 17.7 154 17.5
1980 25.1 19.6 15.8 22.3
1990 35.7 25.5 22 30.9
2000 48.8 33.7 30.7 42
2010 58.5 39.1 36.9 49.8

Sources : Calculated from census data of 1971, 1980, 1990, 2000 and 2010.

Table 3. Distribution of urban population in three macro regions in Indonesia, 1971-2010

Regions 1971 - 1980 1980 - 1990 1990 - 2000 2000 - 2010
people share people share people share people share
1,022,056 76.10% 1,540,892 68.40% 2,089,404 66.90% 2,072,051 65.30%
Sumatra 197,917 14.70% 381,026 16.90% 528,970 16.90% 520,618 16.40%
Others 122,311 9.10% 332,416 14.70% 502,894 16.10% 579,171 18.30%

Indonesia 1,342,284 100% 2,254,334 100% 3,121,268 100% 3,171,841 100%

Sources: Calculated from census data of 1971, 1980, 1990, 2000 and 2010.
Table 4. Distribution of new urban dwellers in three macro regions in Indonesia, 1971-2010

These situations have lead Java can still keep its major share of urban population in Indonesia.
It also could be predicted that Java will still got million new urban populations annually for the
near future.

2.2, The Increasing Number of Cities, especially small size cities

The urbanization process in Indonesia has also increases the number of cities and towns. Table
X indicates that the number of cities has increased from 50 cities in 1980 to 94 cities in 2010,
while Table Y shows the order of cities more than 500,000 populations in Indonesia according
to their inhabitants. The cities with less than 500,000 populations are not included in the Table
Y since they are very dynamic and have many members. It is interesting to recognize that the
increasing number of cities has been occurred especially after 2000. It influenced by to the
opportunities introduced by the implementation of new decentralization scheme brought by
the local government law no. 22/1999.

Tvpe of cities Number of cities and their population Additional  Annual
P 1980 1990 2000 2010 Population Growth

Large cities of 5 million 1 cities 1 cities 1 cities 1 cities 0
or more 6,503,449 8,259,266 8,384,853 9,588,198 3,084,749 1.30%

Cities of 1 to 5 million 4 cities 5 cities 9 cities 10 cities 12,893,034 3.94%
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Tvbe of cities Number of cities and their population Additional  Annual
P 1980 1990 2000 2010 Population Growth
5,896,176 8,668,522 14,605,297 18,789,210
Cities of 500 000 to 1 3 cities 5 cities 8 cities 16 cities o
million 2,008,005 3,412,728 14,605,297 11,331,711 9,323,706 5.94%
Cities of 300 000 to 5 cities 8 cities 8 cities 8 cities o
500 000 2,035,601 3,102,478 3,301,576 2,883,195 847,594 1.17%
Cities of 100 000 to 17 cities 23 cities 30 cities 48 cities o
300 000 3,264,373 3,922,840 5,685,731 8,887,299 2,622,926 3.39%
Cities smaller than 100 20 cities 9 cities 7 cities 11 cities 0
000 1,324,294 565,092 433,914 745,581 -578,713  -1.90%
Total >0 >1 63 94 31,193,296 3.08

21,031,898 27,930,926 47,016,668 52,225,194

Sources: Calculated from census data of 1980, 1990, 2000 and 2010.
Table 5. Number of cities and their population in Indonesia, 1980 to 2010

All of the cities in the list, except the DKI Jakarta, the largest city in Indonesia that has a status
of a province of special region, are the cities with a status of daerah kota, the Indonesian term
for cities with decentralized authorities. Daerah kota, which often call just as kota in daily
practices in Indonesia, is one of the two Indonesian administrative divisions as the local
autonomous regions at the lowest level, i.e. daerah kota and daerah kabupaten (or
kabupaten). Kota is an Indonesian word which normally has the meaning of "city".
Nonetheless, in the sense of the administrative division of Indonesian territory, it also has the
meaning of "municipality", that is to say as the local Indonesian regions designated for the
urban area. As an autonomous region, daerah kota that is ruled by walikota, or mayor, who is
elected by the inhabitants of the city for five years, also has local parliament called the DPRD
Kota (Dewan Perwakilan Rakyat Kota) whose members are also elected by the inhabitants for
five years as well. Meanwhile, kabupaten is another local Indonesian region designated for
non-urban constituencies, as most of their territory is non-urban land. The kabupaten is ruled
by the bupati or the head of kabupaten, who is also elected by the inhabitants of the
kabupaten for five years. As the local representatives, the kabupaten has an elected
parliament, called the DPRD Kabupaten (Dewan Perwakilan Rakyat Kabupaten), whose
members are also elected by the inhabitants for five years too. Yet, even if the kabupaten is
designated for a non-urban area, there are many kabupaten who also have towns in some
particular areas in their territory, as the result of development and urbanization process in
their area.

Thus, in terms of urbanization discourse, both kota and kabupaten have their urban
populations and activities reside in their territory. However, in contrast to the kota that has
their own government institutions in order to take care of their authorities, including in
dealing with the needs of urban development management, the towns in the kabupaten can
be considered as non-statutory towns since they do not have any authorities as well as any
institutions as their own, including the urban development institutions. So their need for
urban development management is provided by any institutions belong to the government of
the kabupaten. It is a pity that we do not have any supported data that can show the
development of the number of the towns in the kabupaten, especially in a time serial manner,
so the development of such number could not be figured out precisely as the development of
cities that is presented in the Table 5.
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One important feature of the Indonesian kota is that most of them could be categorized as
small or medium size cities. Among 94 kota in 2010, there were only 11 cities categorized as
cities with more than one million, and 16 cities of 500,000 to one million populations. Eight
out of the eleven millionaire cities are located in Java, including five of them: Jakarta, Bekasi,
Tangerang, Depok and Tangerang Selatan (plus Bogor that nearly have one million
populations) are located in the Jabodetabek or Megaurban Jakarta, while six out 16 cities in
the next size are located in Java.

The increasing number of cities, in terms of the creation of new kota (newborn cities) as new
local governments is considered as an administrative and political process that is also part of
the country’s democratization process (Fitrani et. al., 2005). This reason is also happen for the
new kabupaten. Therefore most of the new kabupaten and kota are created after 2000, the
starting year of new decentralization era and democratization process in Indonesia.
Meanwhile for towns it is mostly influenced by the Indonesian urbanization process that has
been taking place at the regional level.

The process of the creation is known as pemekaran that is literally means ‘blossoming’ (Fitrani
et. al., 2005), but Anne Booth (2011) prefers to call it as ‘splitting’ since the creation of new
kota or kabupaten can be considered as a ‘splitting’ the new kabupaten or kota from their
kabupaten induk (‘mother kabupaten’). The number of local government in Indonesia increase
from 259 consisted 49 kota and 210 kabupaten (exclude Irian Jaya or Papua) in 1961 to to 292
in 1998, and 434 in the end of 2004. In 2009, the number has become 495 consisted 98 kota
and 397 kabupaten (Booth, 2011), and today the number has increased to 514 consisting 98
kota and 416 kabupaten. Most of the new local governments are located outside Java. Java
has the least significant increase of the number of kota, from 20 in 1971 to 30 in 2010, while
Sumatra from 20 became 34 in the same period. The outer region (the region outside Java and
Sumatra) was the region that experienced the most rapid increase, from 10 to 30.

In Java, most of new kota created were big cities with more than 500 thousands and even
more than 1 million population at the time they are initially created. Then, it is also interesting
to know that all of the big and cities are located in western part of Java, surrounding the
Jakarta area, the densest populated region, which consists of the Provinces of DKI Jakarta,
Jawa Barat and Banten. In contrast, most of the new kota outside Java consist of less than 200
thousands populations cities, when they were created. These phenomena have also shown
the high influence of Java, especially Jakarta, into the characteristic of urbanization process in
Indonesia that creates uneven urban growth among Java and the rest of the islands in
Indonesia.

1980 | 1990 | 2000 | 2010

Large cities of 5 million or more

DKl Jakarta | DKl Jakarta | DKl Jakarta | DKl Jakarta

Cities of 1 to 5 million

Surabaya Surabaya Surabaya Surabaya

Bandung Bandung Bandung Bandung

Medan Medan Medan Bekasi

Semarang Semarang Bekasi* Medan

Palembang Palembang Tangerang

Semarang Depok
Tangerang* Semarang
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1980 1990 2000 2010
Depok* Palembang
Makasar
Tangerang Selatan*
Cities of 500 000 to 1 million
Palembang Makasar Malang Batam*
Makasar Malang Bogor Bogor
Malang Bandar Lampung Bandar Lampung Pekanbaru
Padang Padang Bandar Lampung
Surakarta Pekanbaru Padang
Banjarmasin Malang
Denpasar* Denpasar
Samarinda Samarinda

Tasikmalaya*
Banjarmasin
Balikpapan
Pontianak
Serang*
Cimahi*
Jambi
Surakarta

Sources: Calculated from census data of 1980, 1990, 2000 and 2010.
Note : The asterisk indicates the city was a newborn city

Table 6. List of Cities of more than 500 populations in Indonesia from 1980 to 2010

Among the six types of Indonesia cities according to their population, the cities of 500,000 to
one million, cities of 1 to 5 million and cities of 100,000 to 500,000 populations seem to be
the types of cities that have rapid growth of their population (see Table X). The first type of
cities has grown from four cities in 1980 into ten cities in 2010 with nearly 13 million additional
populations and an average rate growth of 3.94% annually. In fact, among the six new member
of this type of cities, there were only Palembang and Makasar (see Table Y) that have grown
and promoted from the cities of less than 1 million in the previous period, while the other four
cities were newborn cities that are created from the pemekaran from its kabupaten, i.e. Kota
Bekasi from the part of Kabupaten Bekasi in 1997, Kota Tangerang and Tangerang Selatan
from Kabupaten Tangerang in 1993 and 2008 respectively, and Kota Depok from Kabupaten
Bogor in 1999. All of these cities created from the main urban areas of their kabupaten. One
important feature of these pemekaran is all of the newborn cities were cities of more than 1
million populations just when the cities created. So, their influence to the population growth
as well as the additional population to the type of cities were very important, as if the
influence of the newborn cities is excluded from the calculation then the annual population
growth of this type of cities will only become 1.35% per year and the additional dwellers only
about 2.9 million urban population, a similar level to those of the large city of Jakarta in the
same period. Similarly, the type of cities of 500,000 to 1 million has also influence from the
creation of newborn cities (see Table Y), as Kota Batam was created in 1999, Denpasar in 1992,
Tasikmalaya in 2001, Serang in 2007 and Cimahi in 2001, and only nine cities that have grown
from the cities of less than 500,000 populations. In this regards, their urban population growth
was only 1.98% annually without the influence of these newborn cities.
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The same influence of the presence of newborn cities has also happen in other types of cities.
Even the cities of 100,000 to 300,000 populations has the biggest number with 25 newborn
cities, while the cities of 300,000 to 500,000 have only four newborn cities, and the cities with
less than 100,000 populations have only six newborn cities. Therefore if we do not count the
influence of the presence of the newborn cities, we will have different figures of which type
of cities that have more rapid urban population growth than others. The analysis shows that
the cities of 100,000 to 300,000 population is the type of cities with the most rapid growth
with an average rate of 2.77% per year, and the cities with less than 100,000 populations is
the next with an average of 2.65% per year, while the cities of 300,000 to 500,000 is the
slowest grown with an average of 1.18% per year. These figures show that the small cities with
less than 300,000 populations could be said as the type of cities that grown fastest.

3. The Formation of Urban Region

In addition to increase the number of cities, particularly the smaller size of cities, urban
population growth in Indonesia has also triggered complex spatial processes that lead into the
formation of urban regions. In Java, the most densely populated region that also the place
where Indonesian urbanization process is concentrated, the formations are not only occurred
in the very big cities like Jakarta, Bandung and Surabaya as the main urban concentration in
the island. The formations are also happened in some much smaller cities, as is shown by the
Table 7 and Table 8. In addition to the very big urban region of Megaurban Jabodetabek that
has nearly 30 million urban populations today, Java has also some large metropolitan, i.e.,
Metropolitan of Bandung Raya and Metropolitan Surabaya that has more than five million
urban populations each, four metropolitans with 2 to 5 million urban populations each
(Semarang, Malang, Surakarta and Yogyakarta), four metropolitans with 1 to 2 million urban
populations, five urban regions with 500,000 to 1 million urban populations, and two urban
regions with less than 500,000 urban populations
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Region Urban Population (people) Grgv:l::r;%) Share (%)
1980 1990 2000 2010  1980-2010 1980 2010
1. Metropolitan Cirebon 459,918 868,330 1,354,999 1,883,821 4.8% 100,0 100,0
In the core areas 223,504 254,477 272,263 296,389 0.9% 48.6%  15.7%
In the peripheries 236,414 613,853 1,082,736 1,587,432 6.6% 51.4%  84.3%
2. Metropolitan Tegal 502,061 1,012,893 1,543,807 1,800,862  4.3% 100,0 100,0
In the core areas 131,440 229,713 236,900 239,599  2.0% 26.2%  13.3%
In the peripheries 370,621 783,180 1,306,907 1,561,263 4.9% 73.8%  86.7%
3. Sukabumi Urban Region 324,370 453,714 760,679 1,279,379  4.7%  100.0% 100.0%
In the core areas 109,898 119,938 252,420 298,681 3.4% 33.9% 23.3%
In the peripheries 214,472 333,776 508259 980,698  5.2% 66.1%  76.7%
4. Cilegon Urban Region 139,984 269,096 753,523 1,224,477 7.5% 100,0 100,0
In the core areas nd nd 294,936 360,125 2.0% 58.0%  29.4%
In the peripheries 139,984 269,096 458,587 864,352 6.3% 60.9%  70.6%
5. Kediri Urban Region 301,201 469,179 761,834 949,221 3.9% 100,0 100,0
In the core areas 221,636 249,538 244,519 268,507  0.6% 73.6%  28.3%
In the peripheries 79,565 219,641 517,315 680,714 7.4% 26.4% 71.7%
6. Pasuruan Urban Region 258,404 408,697 677,415 847,996 4.0% 100,0 100,0
In the core areas 93,366 152,075 162,521 186,262 2.3% 36.1% 22.0%
In the peripheries 165,038 256,622 514,894 661,734 4.7% 63.9%  78.0%
;'e Zf::’ caggniCrken 270,883 432,983 618,151 708,369  3.3% 1000 100,0
In the core areas 132,413 242,874 262,272 274,839  2.5% 48.9%  38.8%
In the peripheries 138470 190,109 355879 433,530  3.9% 51.1% 61.2%
‘:'e Z fg: olinggo Urban 159,696 283,151 432,133 567,142  4.3% 100,0  100,0
In the core areas 100,152 176,906 156,657 196,957  2.3% 62.7%  34.7%
In the peripheries 59,544 106,245 275476 370,185 6.3% 37.3%  65.3%
9. Blitar Urban Region 152,626 271,087 379,242 554,531 4.4% 100,0 1000
In the core areas 78,381 118933 119,372 131,968 1.8% 51.4%  23.8%
In the peripheries 74,245 152,154 259,870 422,563 6.0% 48.6%  76.2%
;Z'g ’,:'de’ graltiten 221,462 291,110 398,438 449,731 2.4% 1000 100,0
In the core areas 123,358 123,213 117,531 118227  -0.1% 55.7%  26.3%
In the peripheries 98,104 167,897 280,907 331,504 4.1% 44.3%  73.7%
11. Madiun Urban Region 206,522 246,802 314,830 364,431 1.9% 100,0 100,0
In the core areas 150,260 170,050 163,956 170,964 0.4% 72.8%  46.9%
In the peripheries 56,262 76,752 150,874 193,467  4.2% 27.2%  53.1%

Sources: Calculated from census data of 1980, 1990, 2000 and 2010.
Table 8. Urban population growth in smaller urban regions in Java from 1980 to 2010

Firman (2016) argues that the period of 1980s to 2000s are the period of mega-urbanization
of Java with the phenomena of development of the Megaurban Jakarta, Bandung and
Surabaya. The high population density that make the concentrated urbanization possible to
be happened in Java and the enormous annual absolute increase bring fundamental basis for
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the occurrence of the development of urban region formation that have based on not only in
big cities in the form of megaurban or large metropolitan formation, but also in some much
smaller cities in the form of small and medium size metropolitan. The development of urban
region formation has shift many of urban activities, especially residential, manufacturing and
services, from the cores into the fringe areas that brought a great expansion of the urban
areas, that later also brought some urban environmental and also issues like traffic jams, flood
problems, high intention of ground water utilizations, the appearance of urban heat problems,
as well as crimes, poverties, social exclusions and other inequalities in the urban life of every
urban region.

Most of the processes are influenced by the limited ability of the core areas in providing space
for activities to the growing population and urban activities in these urban areas. The limited
provision of spaces in the core areas resulted in high prices of land in the areas, which
encouraged many growing activities, especially housing and industrial activities, tend to move
out of the city to find cheaper land prices. In the small city-based urban region formation, the
development of these formations are also influenced by the narrowness of the administrative
area of the city that play as the urban core, which is supported by the availability of regional
roads that provide good access for the growing activities outside the city boundaries. As the
result, the urban areas expanded beyond the city’s boundaries into the peripheries, which are
usually the jurisdiction of neighborhood kabupaten, which is followed by the formation of
small towns and cities in the territory of the kabupaten. Even, in the case of Jakarta and
Bandung, the process has also created newborn big or millionaire municipalities. In this
regard, thus, the formation process of urban region could also be seen as one of the influential
factor for the urbanization process in many kabupaten.

It is also interesting to know that the development of urban region formation outside Java is
not strong as its appearance in Java yet, as today they are only appear in Medan Metropolitan
Region in North Sumatera, Metropolitan Makassar in South Sulawesi, and Metropolitan
Denpasar in Bali. Meanwhile in Java, their emergence is relatively evenly distributed, as the
two largest urban regions, i.e. Jabodetabek and Bandung, are located in western part of Java,
and the third and fifth largest, i.e., Surabaya and Malang, are located in eastern part, and the
other three large metropolitan, i.e., Semarang, Surakarta and Yogyakarta, are located in
central part of Java. In addition, in term of coastal and inland area, even though two out of
the three largest, i.e. Jabodetabek and Surabaya, are located in the coastal area, there is
Bandung that is located in an inland area. Moreover, three out of four other large urban
regions (Malang, Surakarta and Yogyakarta) are located in inland areas, and six out of eleven
smaller urban regions are also not in coastal areas.

4. The Increasing Roles of Non Statutory Towns and Cities in
Kabupaten

Another important feature in recent Indonesian urbanization process is the increasing roles of
the kabupaten in welcoming urban population growth. As shown in Table 9, the high increase
of the number of kota or municipalities was not followed by the increase of their share in
accommodating urban population in their areas. Instead of increasing, the role of
municipalities has declined. The role has decreased from 71.5% of the national urban
population in 1971 to only 44.2% in 2010, even though the number of kota or municipalities
has been double in the periods and the number of urban population of municipalities has also

131



132

Urban Population Growth and
the Growth of Towns and Cities in Indonesia

increased from 15.9 million to 52.3 million. The decreasing role of the municipalities was, in
fact, due to the more rapid increase of the urban population in kabupaten, which increased
from 5.9 million (28.5%) in 1971 to 66.1 million (55.8%) in 2010 (see Table 4). In this context,
itindicates that the process of urbanization in Indonesia brings urban areas in kabupaten have

become the main place for urban population growth in Indonesia.

Year Kabupaten Share (%) Kota Share (%) Total Number of Kota % Urban
1971 5,912,294 28.5 14,852,978 71.5 20,765,272 50 17.5
1980 14,048,324 42.8 18,797,505 57.2 32,845,829 50 223
1990 29,267,080 52.8 26,122,091 47.2 55,389,171 51 30.9
2000 49,083,721 56.7 37,518,129 43.3 86,601,850 63 42
2010 66,059,240 55.8 52,261,016 44.2 118,320,256 94 49.8

Source : Calculated from census data of 1971, 1980, 1990, 2000 and 2010
Table 9. Distribution of urban population and among kabupaten and kota, 1971 - 2010

The increasing urban population in kabupaten has led to the increasing the number of
urbanized kabupaten. According to the result of the national census 2010, there were 33
kabupaten in Indonesia that more than half of their populations reside in their urban places
that consist of 21 kabupaten in Java and 12 kabupaten outside Java. Moreover, there were
also three kabupaten (Garut of West Java, and Malang and Jember of East Java) that have
more than one million urban population although their urbanization level were still less than
50%. Kabupaten Bogor could be considered as the biggest urbanized kabupaten since it has
more 3.8 million urban population in 2010, followed by Kabupaten Bandung (2.7 million),
Tangerang (2.3 million), Bekasi (2.1 million), Sidoarjo (1.7 million), Cirebon (1.6 million), Deli
Serdang of North Sumatra (1.4 million), Karawang (1.3 million), and so on. The existence of
the very big number urban population in their territories could be seen as important reason
that makes them, as well as other urbanized kabupaten, need to have good effort in managing
their urbanization process.

It is also interesting to know that there were 11 kabupaten that have very high urbanization
level with more than 75% of urbanization level that consist of nine kabupaten in Java and two
kabupaten outside Java. The western part of Java, which consists of the DKl Jakarta, West Java,
and Banten Provinces, is the micro region where the urbanization process has much more
been concentrated. This region has biggest number of very high urbanization level kabupaten
with more than one million urban populations, i.e., Bogor, Bekasi and Tangerang that play as
the peripheries of DKI Jakarta, and Bandung and Bandung Barat that play as the peripheries
of Metropolitan Bandung. In fact, these kabupaten have spawned newborn big or even
millionaire municipalities. Moreover, this region has also other kabupaten Cirebon, Karawang
and Garut that have also more than one million urban populations each. Kabupaten Karawang
could be regarded as part of the large corona in the Megaurban Jabodetabek, since it is located
adjacent to Kabupaten Bekasi that is being a part of the peripheries in the megaurban.
Meanwhile, Kabupaten Garut is part of the large corona in the Metropolitan Bandung as its
location adjacent to Kabupaten Bandung, the peripheries in the metropolitan, and Kabupaten
Cirebon is the periphery of Kota Cirebon, in which both of them form Cirebon Metropolitan.
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Number of i
Kabupaten Urbar‘\ Percentage Number of Urban Range of Population
Population Urban Kecamatan Kecamatan Smallest Largest
West Java Province
- Bogor 3,770,213 79.0% 40 31 40,013 309,918
- Bandung 2,673,499 84.1% 31 27 36,529 220,762
- Bekasi 2,108,130 80.1% 23 16 37,253 417,008
- Cirebon 1,587,432 76.8% 40 36 12,888 72,036
- Karawang* 1,268,086 59.6% 30 12 38,817 145,215
- Garut* 1,043,517 43.4% 42 15 25,142 117,726
- Bandung Barat 938,778 62.2% 16 8 53,619 147,797
- Purwakarta* 458,599 53.8% 17 6 29,314 165,447
Banten Province
- Tangerang 2,324,209 82.0% 29 23 38,437 227,634
Central Java
Province
- Tegal 811,372 58.2% 18 10 40,094 109,035
- Banyumas* 807,607 52.0% 27 12 27,894 233,951
- Klaten 759,450 67.2% 26 18 15,233 57,958
- Jepara* 656,570 59.8% 16 8 28,842 98,054
- Pemalang* 636,977 50.5% 14 7 24,201 147,087
- Sukoharjo 632,367 76.7% 12 8 15,348 127,886
- Kudus* 600,965 77.3% 9 7 54,208 99,466
- Pekalongan 433,530 51.7% 19 8 20,435 79,797
Yogyakarta
Province
- Bantul 761,396 83.5% 17 12 26,228 120,015
- Sleman 998,200 91.3% 17 16 18,534 181,490
East Java Province
- Malang 1,166,046 47.7% 33 14 19,861 140,403
- Jember 1,018,122 43.6% 31 10 23,695 116,032
- Sidoarjo 1,772,043 91.3% 18 18 31,373 228,818
- Jombang* 746,272 62.1% 21 12 25,980 137,233
- Gresik 703,912 59.8% 19 8 22,340 112,755
Source : Calculated from result of 2010 census.
Note : The asterisk indicates that the kabupaten is not adjacent of any city.

Table 10. Urban population and it concentrations in urbanized kabupaten in Java, 2010

The regional urbanization process taken place into the kabupaten has also triggered many
town formations in the territory of kabupaten, as results of the population densification as
well as the nonagricultural activities development that lead to rural-to-urban reclassification
process of villages in the kabupaten. Although Firman (2003) argued that the growth of the
urban population in Indonesia has strongly influenced by the growth of large cities in the
predominantly agricultural regions in the corridors of the regional roads that connect the large
cities of Java, the rural to urban reclassification processes are not only happened in villages of
the kabupaten located in adjacent to large cities but also in villages in the kabupaten around
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much smaller size of cities, including in those that are not adjacent to any cities like in
Karawang, Garut and Purwakarta of West Java Province, in Banyumas, Jepara, Pemalang and
Kudus of Central Java Province, and Jombang of East Java Province. The densification process
as well as the development of urban activities changed the previously rural areas into more
urbanized areas and form urban areas in the kabupaten’s territory, in both small and large
size. Firman (2016) said that in Java alone, the number of villages classified as urban village
has increased from 7510 villages in 2000 to 9239 villages in 2010.

Number of Range of Population

Kabupaten Urbar.l Percentage Number of Urban
Population Urban Kecamatan Kecamatan Smallest  Largest

Region of Sumatra

Deli Serdang of North Sumatera 1,355,844 75.7% 22 11 38,201 340,844
Bengkalis of Riau 249,446 50.1% 8 2 37,577 183,567
Belitung of Bangka Belitung 90,557 58.1% 5 1 86,031 86,031
EE:;B:E Timur of Bangka 62,448  58.7% 7 4 7,042 28,922
Karimun of Riau Archipelago 130,443 61.4% 9 4 20,855 39,190
Bintan of Riau Archipelago 86,331 60.7% 10 4 10,633 37,197
Region of Other Islands

Badung of Bali 443,699 81.7% 6 5 52,017 104,934
Gianyar of Bali 322,025 68.5% 7 5 27,021 87,680
Klungkung of Bali 87,651 51.4% 4 2 23,016 46,605
East Lombok of NTB 555,562 50.3% 20 10 24,707 76,741
Berau of East Kalimantan 89,688 50.1% 13 2 14,141 62,725
Mimika of Papua 123,425 67.8% 12 2 10,662 106,529

Source : Calculated from result of 2010 census.
Table 11. Urban population and it concentrations in urbanized kabupaten outside Java, 2010

In terms of town formation, a detail study using three rapidly urbanized kabupaten, i.e.,
Kabupaten Tegal, Malang and Purwakarta show that all of the urban villages in a kabupaten
will not agglomerate into single urban area (Mardiansjah, 2013). The wide area of the
kabupaten’s territory, where the agricultural land is often still dominating the land have made
the reclassification process only occurred in some particular villages that mostly are influenced
by two factors, i.e., the history of the villages as service centers and the potential of the villages
as the place of development. Most of the villages that reclassified as the initial urban villages
are the villages that play role as the place of service center like the market place or other
services like educational or health services. Meanwhile, the availability of regional road that
connecting the villages to the surrounding urban centers as well as its distance, and the
availability of potential economic activities are parts of the potential of the villages as the
place of development. Therefore, instead of to be agglomerated into single urban area, in
most cases, urban villages of the kabupaten agglomerated into some town (urban areas) with
varying sizes of tows.

Table 10 and Table 11 show the number of urbanized kecamatan, a territorial subdivision of
kabupaten, with the range of population size in every urbanized kecamatan for every
urbanized kabupaten. In fact, the number of urbanized kecamatan is not the same with the
number of town formed in the kabupaten. For example Kabupaten Tegal that has 10 urbanized
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kecamatan (see Table 10) has five towns in the territory, since six kecamatan agglomerated
into two relatively big towns with a population of about 200,000 and 300,000 respectively,
and other two other kecamatan agglomerated into one town with 80,000 populations and the
rest two kecamatan form their own town; Kabupaten Malang that has 14 urbanized
kecamatan has nine small and medium sized towns (30,000 to 200,000 dwellers); and
Kabupaten Purwakarta that has six urbanized kecamatan has two small and medium sized
tows ((60,000 and 210,000 respectively). Nevertheless, the number of urbanized kecamatan
could be seen as an indicator that most of urbanized kabupaten have several towns formed in
their territory with varying size but significantly comparable to the population of many cities
in Indonesia.

4.1. Some Important Challenges of Urbanization of Kabupaten in Indonesia

Previous discussion argues that urban population and urbanization process in Indonesia has
not only intensified the urban challenges in large cities but also emerge the in much smaller
size town and cities. The challenge in the small and medium cities is coming from the rapid
growth of its population as well as increasing number of the type of cites, in both types: cities
of 100,000 to 300,000 populations and cities with less than 100,000 populations. Especially
for those located in Java, these type of cities has also experienced a process of urban region
formation, in which the urban population growth take place beyond the city’s border and go
to the surrounding kabupaten that lead into a rural-to-urban reclassification process in some
particular villages where the urban population growth of kabupaten took place. In these
regards, Firman (2016) argues the process is a kind of urban conurbation process of the large
cities that has led the urban population growth occurred not only in the city core area but also
extended to the peripheries, the territory of kabupaten. Firman (2016) also argued that the
rapid growth of urban population in the kabupaten was the part of the mega-urbanization
process in Indonesia (or in Java) that similar to other large cities in Asian countries. However,
the presence of the rural to urban reclassification process has not only occurred in some
kabupaten adjacent to large cities, but also in many kabupaten adjacent to much smaller cities
and even in some kabupaten that are not adjacent to any cities, in Java and outside Java.

The different characteristic of Java to other regions, i.e., a very high population density, has
led into different characteristics of urbanization processes from those outside Java. In Java,
the urban conurbation processes have been occurred in both small and large cities, and even
happened in some particular not-adjacent-to-any-cities kabupaten. These phenomena have
also shown the different characteristics of urbanization in Java as an urbanization process that
has been appeared in a regional level, which then brought significant differences in the
number of urbanized kabupaten as well as in the urban population size among urbanized
kabupaten among in Java and in other regions. In Java, the number of urbanized kabupaten is
much bigger than those outside Java; and also the urban population size (see Table 10 and
Table 11).

In these phenomena, later the role of cities in accommodating urban population growth has
been decreasing. Their role that was receiving more than 70% of urban population until 1971
has decreased into less than 50% in the late of 1980s. In the opposite, the role of kabupaten
in accepting urban population has increased from less than 30% in 1971 to more than 50%
starting 1990, even though it was slightly deceased from 2000 to 2010 as there were some
pemekaran some kabupaten into kota that also reclassified some urban dwellers of kabupaten
into those of kota. Today, there are more than 66 million people live in towns in kabupaten,
while about 52 million people reside in cities in Indonesia.
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The increasing role of kabupaten is considered to bring some important challenges in the
urbanization process. The first challenge is coming from the large number of urban population
involved in urbanization process in the kabupaten, which is not only in terms of the total
number of urban population living in kabupaten, but also in terms of the number of urban
population in some particular kabupaten. According to the result of the 2010 census, there
are ten kabupaten (nine kabupaten in Java and one kabupaten in Sumatra), which have more
than one million urban inhabitants. Some of them have more than two million urban
inhabitants, like Kabupaten Bogor with 3.8 million urban dwellers, Kabupaten Bandung (2.7
million), Kabupaten Tangerang (2.3 million), and Kabupaten Bekasi (2.1 million). There are also
21 kabupaten that have around 500.000 to one million urban inhabitants in their territory.
These figures indicate that many kabupaten, especially those located in Java, could also have
big challenges in dealing with their urbanization process in their territory in order to respond
their urban population growth.

The second challenge comes from the spatial characteristic of urban population concentration
in kabupaten that is different from urban concentration in municipalities. Urban population in
most kabupaten rarely concentrated in a single urban concentration, but commonly in more
than one urban concentration with varying size that each of them is significantly comparable
to that of the municipality. Most of them consist of the capital of the kabupaten and other
urban concentrations, which are developed from existed rural centers (Mardiansjah, 2013).
The large number of urban concentrations in kabupaten will also bring challenges for the
kabupaten’s institutions since they should take care of many towns in their territory in
addition to their obligation in managing their regional as well as rural development processes.

The last important challenge comes from the nature of kabupaten that is designated as the
local government for non-urban region as the complementarity of kota (municipality) that is
designated for the urban region. As the implication, most of the government of kabupaten is
not well prepared to implement well management of urban development processes as well as
their implications. It is indicated by the absent of some institutions or services that specifically
dedicated for managing urban development process such as city planning
department/services, building control and supervision institution, and fire department in
many kabupaten including in the urbanized kabupaten. Usually the functions of the absent
institutions are performed by a division or even a section of certain institution. Thus, most of
the functions are not run well since they are implemented by a lower echelon that means with
smaller staffs, smaller financial resources, smaller technical capacities and also smaller
decision powers.

These challenges come from the nature of towns in kabupaten that can be classified as non-
statutory ones. Since towns in kabupaten are the part of the kabupaten, they do not have
their own authorities as well as their own resources, including human, financial, tools as well
as decision powers, as all of the resources and authorities belong to the kabupaten. Therefore,
all of the towns highly depend on the kabupaten’s institutions that should also take care of
the kabupaten’s regional development as well as the rural development as most of kabupaten
have non-urban areas as the majority of their administrative territory.
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5. Conclusion

Located in the place where global urbanization grows rapidly, the Indonesian urban
population growth and urbanization process become one of the significant processes that
should be better understood and managed in order to take benefit from the inevitable
process. The approach developed in this study provides insights into the importance of
Indonesian urbanization process that has potential to be experienced by other developing
countries in the south: the significant number of urban population involved, the spatial
concentration of urban growth that remains to be concentrated in the main region, and the
small towns and cities, including those the non-statutory, that should be given more serious
attention in order to bring better management in their urban development process.

Although the pace has eased in the last few decades, the challenges brought by the
urbanization process in Indonesia could not be considered to have diminished as well. Instead,
the challenges will be greater in the future, since the number of annual number of new urban
population involved continues to increase until the next decade and will only slightly decrease
in the next few decades. This will bring some important changes in the country, as it has
changed the population of the country into a predominantly urban society and has led
Indonesia to become a member of group of countries that have more than one hundred
million urban populations.

In addition to increase the size of some main urban agglomerations, like Jakarta that has
grown as the Jabodetabek or the Jakarta Metropolitan Region (JMR), the megacity with a
population of more than 25 million of urban inhabitants, including in both in the core and in
the peripheries, there is a great tendency that urbanization process in Indonesia takes also
place in much smaller town and cities that also developing, reforming, and reproducing small
towns in the territory of kabupaten. These phenomena will lead into new challenges in urban
future in Indonesia, as the phenomena do not only involve enormous number of population,
but also large number of kabupaten as well as the number of the towns. The solution is
considered will not only involve a capacity building for the kabupaten in managing their urban
development process, but also need a fundamental political will for political and
administrative rearrangement that provide better authorities, tools and mechanisms,
especially for the urbanized kabupaten, in dealing with their urbanization process and urban
growth. Furthermore, the solution is considered to need spatial affirmative policies that can
accelerate a more balance development and urbanization processes throughout regions in
Indonesia.
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Abstract

Istanbul is a unique part of the world because of not only its history, but also its
function as a bridge from the point of economic, social and cultural interrelations.
There are many cities, which are settled near a water source; however, Istanbul is
the only city that is settled between two continents and two seas. All these features
create some opportunities and threats for the city in terms of hinterland relations
and the spatial structure.

This paper aims to find out the economic, social and cultural impact of globalization
on the spatial structure and the hinterland relations of Istanbul while discussing the
city’s contradictory positions as an edge of Europe and as a bridge between the East
and the West. Within this scope, we made a multiscale analysis considering inter-
regional and inter-urban relations and their socio-spatial imprints within the
boundaries of the city. Firstly, we made a comparative analysis to understand the
changing position of Istanbul in the world in the 21st century by using global and
regional indexes. Secondly we examined the change in the hinterland relations of
the city by investigating the flows of people, goods, services and ideas between
other regions / cities and the city of Istanbul in time. Thirdly, we traced the spatial
imprints of these flows and interactions within the city in terms of relocations and
displacements.

Our study shows the growing importance of the city not only as a part of Europe but
also as a node and bridge for the globalized world while emphasising socio-cultural
and socio-economic tensions within the city as a result of this process.
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1. Introduction

Istanbul is one of the fastest-growing metropolitan areas not only in its region but also in the
world. It functions as a bridge in terms of social, economic and cultural flows and transitions
between continents as well as the cradle of human civilization.

Despite the changing of the capital from Istanbul to Ankara in 1923, Istanbul achieved to
sustain its role as “the nation’s industrial and business centre, greatest port, the focus of
transportation network and the centre of cultural and intellectual life” (Géymen, 2008). For
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the last decades, Istanbul attracts millions of people from different regions in Turkey as well
as from the other near and far countries from Asia to Africa (Table 1).

Table 1: Population change in Istanbul, the Marmara Region and Turkey from 2000 to 2018
(TurkStat, 2019).

2000 2005 2010 2015 2018
Istanbul 11,076,840 | 12,128,577 | 13,255,685 | 14,657,434 | 15,067,724
Marmara Region 17,829,639 | 19,467,417 | 21,285,696 | 23,403,950 | 25,034,570
Turkey 64,729,501 | 68,860,539 | 73,722,988 | 78,741,053 | 82,003,882

Istanbul is located in the middle of the Asia, Africa and Europa. Just in a three hours flight, it
could be reached 1.5 billion people. Besides Turkish Airlines (THY) widens its hinterland and
starts to flight more than 350 destinations in the world. This makes Istanbul more accessible
from any point of the world.

On one hand, Istanbul is an “avantgarde” city for Turkey and its region. Economic impact of
Istanbul is very high. According to the Turkish Statistical Institute (TurkStat), 43% of the total
taxes are collected and 55% of economic activities are produced in Istanbul. Together with
adjacent cities (Kocaeli and Tekirdag) in the metropolitan region, this ratio reaches more
than 50% of taxes and 65% of economic activities in Turkey. Additionally, more than 13
million tourists visited the city in 2018.

On the other hand, not only the city of Istanbul and the rural towns within the boundaries of
the city, but also other cities in Turkey and near countries such as Balkan and Middle East as
well as Africans, which play an essential role supporting and providing resources of foods,
labour, industrial activities, raw materials and so on to the city of Istanbul.

As well as economic situation, social and cultural transition between the different groups
makes the city unpredictable core of the region. Different ethnic/religious groups and
immigrants live in the city together. Beyond all that, Istanbul is a big exporter of the Turkish
TV series to the neighbours of the country especially in the Middle East and the Balkans.

In this paper, we examined how globalization process affected the city’s socio-economic and
socio-political position within the world, and how this change influenced socio-spatial
processes within the city. In the second chapter following the introduction, the most popular
global city indices including Istanbul were picked and the changing position of Istanbul in the
world has been scrutinized. In the third chapter, changing hinterland relations of the city in
terms of flows of people, capital, goods, services and ideas/cultures; and their socio-spatial
imprint within the city were discussed.

2. The Changing Position of Istanbul in the World

Istanbul is included in almost all international studies comparing world cities. The main cities
where Istanbul is compared in various categories in the Global City Indices are New York,
London, Tokyo, Paris, Frankfurt, Zurich, Dubai, Beijing, Seoul, Hong Kong, Bangkok,
Singapore, Sydney, Vancouver and Los Angeles. These cities both share and compete with
each other in the world city network.
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Istanbul attracts people from almost every point of the world. The recognition of a global
city encourages international organizations to think and produce new projects in that city.
According to the Global Power City Index (2018), cities like Doha, Dubai, Beijing and Bangkok
make great efforts to attract people's attention, while Istanbul can naturally attract people
without special effort. Istanbul is the 34th most powerful city in the world, with high global
accessibility and a preferred stopping point for international travel (MMF, 2018). Istanbul is
an advantageous transfer and maintenance point in terms of location for both air passengers
and airline companies in long-distance transfer flights in the east-west and north-south axis
in the world. Istanbul has a strong transportation and communication infrastructure.
Ongoing and planned large-scale regional transport projects strengthen the infrastructure
and renewal of Istanbul and neighbouring cities. The city has something to appeal to
everyone in the world. According to Kearney's Global Cities 2019 Report, Istanbul ranks 26th
among 135 most influential global cities (Kearney, 2019).

The business world in Istanbul is very active and lively. The indices reveal that Istanbul can
attract qualified people from Turkey and abroad. This is a very important feature for
Istanbul, because the performance of global cities is rapidly increasing when it can attract a
qualified young population from the world to live and work. According to the JLL Global 300
Cities Index, Istanbul ranks 17th in terms of population, 13th in terms of economic size and
19th in terms of commercial attractiveness among 300 global cities (JLL, 2019).

Istanbul's foreign trade volume is around 195 billion dollars (TurkStat, 2016). According to
the data of the Ministry of Commerce, Istanbul exported USD 34 billion and imported USD
57 billion in 2018 (Ministry of Commerce, 2018). With these characteristics, Istanbul is one
of the 20 most important business and trade cities in the world according to the 2016
Commercial Attraction Index. In addition, for many years, Istanbul has been shown as one of
the leading investment cities by all credit rating agencies. According to World Bank 2015
data, with an economic size of 349 billion dollars, Istanbul has a larger economy than 130
countries in the world (for example, Pakistan, Chile, Ireland, Finland, Portugal and Greece).
Having a stock exchange in global city indices is shown as an element that reveals the
economic impact power of a global city. In this context, the presence of BORSA iSTANBUL
adds a great strength to the economic attractiveness and image of the city. The cost of living
in Istanbul is relatively low compared to many global cities (eg Dubai, New York, etc.). In the
2018 survey of the Mercer company, which ranked 209 global cities according to the high
cost of living, Istanbul was ranked 154th. According to UN Habitat Urban Data 2016 data,
food and clothing prices, urban transportation costs, urban utility bill costs and leisure time
costs are among the factors that reduce the cost of living.

The quality, speed and environment of hospital services in Istanbul are better than all other
global cities (Numbeo, 2019). The number of visitors to the city to receive qualified health
services and treatment has increased in recent years. Compared to many global cities, there
are many historical and natural areas to visit in Istanbul (and nearby neighbouring cities).
These features make Istanbul stand out in the global competition and make it strong.

According to the global city index data, there are two important issues that have left Istanbul
weaker in global competition. First, Istanbul is not yet able to produce sufficiently effective
projects and projects on environment, energy and waste. There is a need to make strong
moves in the city in terms of clean energy, environment and recycling, not only in order to
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be ahead of the economic race, but also to make Istanbul a liveable place for both people
and other living things. Evaporation increases, scarce ground and surface water resources
decrease, water quality decreases, vegetation cover changes, and seasonal imbalances in
temperature and rainfall amounts occur due to global climate change and global warming.
Like many other world cities, Istanbul is also affected from changing environmental
conditions. Protecting natural resources and nature should be kept on the agenda as much
as economic development in Istanbul in order to prevent Istanbul from being affected by
climatic changes and global warming in a longer term. Turkey has its signature under the
international agreement on global climate change. Therefore, the country must adopt a
strong attitude on this issue. The lack of open and green spaces in the city and the intense
structuring in Istanbul are the major factors that downgrade Istanbul in global city indices.

Second, Istanbul (including patent, utility model, trademark, industrial design and
registration) is unable to produce enough original information and manage the global flow of
information. According to the Networked Society City Index 2016, which researches the
sustainable development of global cities in the information and communication sector,
Istanbul is the 22nd most integrated city in the global network and its performance in this
area is rapidly increasing (Ericsson, 2016). The inability to keep the circulation of useful
information around the world is the biggest obstacle for Istanbul to become a leading and
efficient city in the world in terms of R & D studies and patents.

Istanbul, whose transportation and communication infrastructure has been renewed,
strengthened and expanded year after year, has the potential to be a central city that
manages all global flows between the three continents. Anatolia and Turkey's European
territory of the new road, sea, rail and air are connected with the new projects. This
facilitates and accelerates the flows of people, goods, services, information and finance
between Europe, Asia and Africa.

Not only in terms of land transportation, but also in terms of air transportation, Istanbul has
a great importance both at national and international level (Eren, 2018). Turkey's air cargo
operations are mainly carried out via Istanbul and Marmara region. Istanbul Atatiirk Airport
ranks 30th in the airport rankings according to cargo traffic in the world. Due to its location,
Istanbul can reach most of the continents of Asia, Europe and Africa within a short flight
distance of three hours. Istanbul New Airport will make Istanbul the centre of both the
country and the region in terms of air cargo logistics. With an annual cargo capacity of 6
million tons, the new airport crosses Hong Kong, Memphis, Shanghai, Seoul, Dubai, Tokyo
and Frankfurt airports in terms of volume. The fast connection of the new airport by road
and sea, and the strong integration of transportation in the city are of great importance in
terms of the international competitiveness of the new airport.

There are many large-scale transportation and infrastructure investments in Istanbul. These
investments increase the interaction and trade relations of Turkey with Asia, Middle East,
Mediterranean and the European countries and relieve Istanbul's urban transport and
traffic. Istanbul is a consumption and distribution focus where 53% of the production of
logistics activities occurs in Turkey. These activities contribute 32 billion TL annually to the
national economy (IBB, 2017). Therefore, Istanbul is the most important locomotive city in
the development of trade, industry, finance and tourism sectors.
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With the Istanbul Stock Exchange, Istanbul is Turkey's main financial centre. However, the
city aims to become an international financial centre. This objective is clearly emphasized in
the 2009 Strategy and Action Plan, the Vision 2023 document and the 10th Development
Plan. In line with this objective, the international financial centre, which has a physical
infrastructure in Atasehir, is expected to provide new jobs for 30,000 people. In 2016,
104,000 people are employed in finance and insurance activities in Istanbul. Therefore, there
are 7 jobs per 1000 people in the financial sector in Istanbul. This ratio is below the average
standard in international financial centres. Therefore, the financial sector in the city needs to
be expanded by following a special strategy. If the financial and insurance sector in Istanbul
grows by 4.7% each year, in 2036 a total of 261,000 people will become employable in the
sector. When Istanbul's capacity in the financial sector increases, this will also help the
growth of other sectors in the country.

Istanbul has the potential to become a headquarters for financial investors in the Arabian
Peninsula, the European Union and Russia. This can be achieved by creating the most
advanced technological infrastructure in Istanbul, facilitating access to innovative technology
and reducing costs.

For foreign investors, Turkey is considered as a country that is difficult to do business. The
World Bank Ease of Doing Business Index based on 2017 data, Turkey is ranked 69 among
190 countries. Unfortunately, the new investment incentive system does not include
incentives for the rapid growth and internationalization of high value added sectors such as
finance and IT in Istanbul.

Istanbul is a national and international trade centre. 69 out of every 1000 people in the city
are employed in wholesale and retail trade sector. This ratio shows that Istanbul is behind
Dubai (94) but ahead of Hong Kong (68) and Singapore (63) to become a global commercial
centre. Istanbul is also very close to its competitors in the food and beverage sector. In 2016,
284,000 people are employed in this sector in Istanbul. Therefore, 19 out of every 1000
people work in this sector. 25 out of every 1000 people in Singapore and 29 out of 1000
people in Dubai are employed in this sector. Istanbul has the potential to attract many more
international students in the higher education sector. Today, 25,000 teaching staff is
employed in this sector.

To sum up, Istanbul has a number of strong points/advantages to compete with other global
cities such as its location, transport infrastructure, young population, and lower costs of
living while it has some weaknesses to eliminate such as its environmental conditions,
quality of life and lack of innovations to lead the world.

3. The changing hinterland relations and socio-spatial organization

3.1. Flows of people: Demographic transition

Turkey was mostly “a country of emigration” during the second half of the 20t century.
From the beginning of the 21% century, the country has become a cross-road point not only
for irregular migrants from Asian countries such as Afghanistan, Pakistan, Bangladesh, Iraq,
Iran but also for EU specialist and retirees and regular/irregular migrants from the former
Soviet Bloc countries.
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Turkey signed Convention Relating to the Status of Refugees in 1951. Today, Turkey, known
as migration and asylum country for many years due to policies, are faced with difficulties.
However, Turkey's traditional immigration policy nowadays, nation-building concerns, and
maintaining a homogeneous national identity was largely shaped by efforts. Turkey's
immigration policy in recent years, necessitate the replacement of traditional policies
(Kirisci, 2007).

In 1923 (the proclamation date of the Turkish Republic) the city of Istanbul had a nearly
700.000 population. Its growth continued relatively until the 1970s, when it reached about
two million (TurkStat, 2018). After that, accelerated economic development, which fuelled
strong internal migration especially from the middle and eastern Black Sea and Eastern
Anatolia regions of Turkey, led to a rapid expansion of both population and built-up area. By
the end of 2018, the city had a population of more than 15 million on a territory that covers
5.461 km?2. Currently, about two-thirds of the population (9 million) live on the European
side, and one-third (6 million) across the Bosporus on the Anatolian side (TurkStat, 2018).

While there were 20 universities and 198.612 students (associate-bachelor-master-
doctorate) in Istanbul in the 2000-2001 education period, the number of universities
increased to 57 and the number of university students to 774.350 in 2018-2019 (YOK, 2019).
The number of university students in Istanbul corresponds to 41% of the total number of
university students in Turkey (1.888.557 in total). In the 2017-2018 period, the number of
foreign students studying at the universities in Istanbul is 35,735 which refers the 28.5% of
all foreign students in Turkey (YOK, 2019).

According to the TurkStat, 46.509.314 tourists and sojourners have visited Turkey in 2018. Of
these, 18.643.175 visited Istanbul as a tourist/visitor (TurkStat, 2019a). There are 1.013.618
foreigners with a residence permit in Turkey, and 517.997 foreigners (51.1% of total
foreigners) are located in Istanbul (DGMM, 2019a). Similarly, there are 3.62 million Syrians
under temporary protection in Turkey; and 547.535 Syrians (15% of total Syrians in Turkey)
are settled in Istanbul (DGMM, 2019b).

While the number of international immigrants migrating to Istanbul in 2000 was 54.644, as
of the end of 2017, this number reached 166.044. Of the 166.044 people who came to
Istanbul in 2017 by international migration, 148.722 were foreign nationals. In 2017,
international net migration to Istanbul was 90.195 (TurkStat, 2019b). As it is seen, Istanbul
has attracted 35% of all international immigrants (466.333 all over Turkey) in 2017. In
addition, 42.4% of international net migration was realized in Istanbul.

In terms of internal migration, the opposite is the case. In 2015-2018, the emigration from
Istanbul is higher than immigration to the city. In this period, net migration was realized as -
287.600 (TurkStat, 2019b).

Table 2: The population / visits and the share of Istanbul in Turkey

(Year, Source) Istanbul Turkey %
Population (2018, TurkStat) 15067724 82003882 18,37
University Students (2018-2019, YOK) 774350 1888557 41,00

International Tourists / Sojourners (2018, TurkStat) 18643175 46509314 40,08

Temporary residents (2019, DGMM) 517997 1013618 51,10
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International Immigrants (2017, TurkStat) 166044 466333 35,61
International Net Migration (2017, TurkStat) 90195 212693 42,41
Temporary Protection (Syrians) (2019, DGMM) 547535 3626820 15,10
Domestic Passengers (Airports) (2018, DHMI) 41795577 112911108 37,02
International Passengers (Airports) (2018, DHMI) 60780029 97587056 62,28

As can be seen from the Table 2, the gravity of Istanbul, which hosts 18% of Turkey’s
population, is much higher than its population. The city has become a centre of attraction
for university students, tourists, sojourners, international immigrants and refugees. This
attraction has dramatically changed the demographic structure of the city. In the central
areas of the city, some of the dwellings inhabited by local residents have been converted
into motels / pensions / dormitories, and some have been converted into dwellings where
students and refugees reside. The fact that housing stock in the central areas of the city is
older than the peripheral areas while the rental and sales values are higher in addition to the
parking and security problems in these areas influenced the preferences of the local people,
who can find new apartment buildings or reside in gated communities in the peripheral
areas. As a result, the demographic structure that emerges in the central areas of the city
causes the alienation of the citizen to the city.

The number of universities in the city has increased rapidly in the last 15 years and most of
the new universities are concentrated in Fatih, Beyoglu, Besiktas, Sisli, Uskiidar, Kadikdy
districts, where can be described as the historical core of the city (Figure 1). Fatih district is
also the most preferred area for international immigrants and Syrians under temporary
protection. Fatih and Beyoglu are also the centres of touristic activities.
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Figure 1: Distribution of Higher Education Campuses in Istanbul by District-2015 (Arli, 2016a).

In addition, gentrification zones have started to be formed in the central areas of the city,
especially in some districts of Beyoglu, Sisli and Besiktas. The transformation in these regions
also resulted in the displacement of the old inhabitants of the city.
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In summary, Istanbul's adventure of being a centre of attraction and a global city on an
international level has led to a change in the demographic structure of the city. The
movement of the city dwellers from the centre to the periphery and out of the city,
increasing visibility of tourists, students, expats, intellectuals, single white-collar employees
in the central areas of the city. In addition, low-quality houses in the central areas of the city,
where have not yet been transformed, has become a shelter for the Syrians under
temporary protection.

3.2. Flows of capital, goods and services: spatial re-organization

Despite numerous headwinds, unsuccessful military coup and adverse shocks, “Turkey's real
GDP has grown by more than 34% over the past 5 years, faster than any other OECD country
except for Ireland and only slightly less than China and India”(OECD, 2019). Turkey's business
sector showed one of the highest investment rates in the OECD countries. However, even
there is a big economic fluctuation in the second part of 2018, which triggered a recession in
the second half of the year (Figure 2), strong fiscal and quasi-fiscal stimulus have moderated
the contraction in early 2019.

Istanbul is the capital of economy in Turkey informally. All financial centres, banks, insurance
companies etc. are located in the city. It has provided more than 40% of Turkish taxes and
nearly 55% of economic activities in Turkey (IBB, 2017).

Annualised g-o-q % changes’ Annualised g-o0-q % changes’

13 1.5
— . Real GDP

12 o  Employment — 6.0

9 4.5

6 3.0

3 1.5

o
<]

0.0
-3 \ A

2015 2016 2017 2018

1. Three-quarter moving average.
Source: OECD Economic Outlook 105 database; and Refinitiv.

Figure 2: Turkeys’ real GDP and employment distribution between 2015 and 2018.

Thanks to rapid economic growth, numbers of immigrants from all parts of Turkey and from
neighbour countries migrated to Istanbul in one of the world's fastest migration rate. This
flow of migrants put the physical infrastructure of the city under great pressure and caused
great congestion costs. As Goymen points out in his study, the generally unqualified waves
of migrants continued to come to Istanbul, putting pressure on housing stocks and physical
and social infrastructure; Increased congestion forces the environmental bearing capacity to
its limits. (Goymen, 2008).

Istanbul is also one of the main cities of media and cinema industries in Turkey. The ongoing
boom period, which remains largely unknown to the majority of casual viewers in the West,
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began in 1999. Since then, Turkish drama serials have been seen across the rest of the world
by billions of people. To put this surge into context, in 2004 Turkish TV exports were worth
$10,000. That figure grew to $350 million by 2017. The aim is to hit the eye-watering sum of
$2 billion by 2023 with TV dramas expected to make up over half that total (Looch, 2019).

Human movements and demographic changes in the city have progressed in parallel with
goods, services and capital flows. These trends have led to significant changes in the spatial
organization of the city.

The traditional business centre of the city (Historic Peninsula-Beyoglu) first expanded
northward (Sisli-Levent-Maslak); later, a financial centre was established on the Anatolian
side of Kadikdy-Atasehir-Kozyatagi axis. As a result of the expansion of the traditional centre
and the formation of new centres, the number of skyscrapers has started to increase rapidly
in the central areas of the city and sub-centre areas. On one hand, newly constructed
skyscrapers have an impact that strengthens Istanbul's global urban image. On the other
hand, they have been criticized for their negative impact on the city's historical skyline, as
well as the traffic load it brings to the city and deepening the socio-spatial differentiation in
the city. The rapid increase in the number of skyscrapers brought about the Dubaization /
Manhattanization discussions.

Global brand chains spread from the centre to the peripheral areas thanks to the rapidly
increasing number of shopping malls in the city. The number of shopping centres in the city,
which was 25 in 2004, reached 80 in 2014. Sisli, Beylikdlizli and Esenyurt on the European
side, Atasehir and Umraniye on the Anatolian side were the most preferred districts of the
new shopping malls (Cakir Zeytinoglu et al., 2016).

The fact that this trend and increasing land values in the city started to put pressure on the
industrial areas within the city resulted in the decentralization of the industry in the east-
west direction (Kocaeli-Bursa-Tekirdag). As an important industrial axis of the city, Basin
Ekspress Road today is mostly used with services such as shopping centres, hotels, offices
and residences.

The symbols of change and transformation in the integration process of Istanbul to the
global world appear as “mega projects”. Yavuz Sultan Selim Bridge (the 3™ Bosporus Bridge),
which was completed in 2016, the Istanbul Airport, which was put into service in 2018, and
Kanal Istanbul (the waterway project) planned to be constructed as an alternative to the
Bosporus are the three most important and most debated mega projects in this period. All
three projects were supported by advocates of economic integration with the global world
and criticized for increasing the pressure on the city's natural resources and shifting the
direction of development towards forest areas in the north. These projects have become
important platforms in which socio-political tensions in the city have come to light (Bas et
al., 2018).
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Figure 3: Planned / Announced mega projects in Istanbul between 1998-2008 (above) and
2008-2018 (below) (IstanbulSMD, 2019).

The mega projects announced to the public between 1998 and 2018 are shown on the map
of Istanbul (Figure 3). In the first decade, mega projects envisaged both in the centre of the
city and on the east-west axis. However, the number of these projects has boomed as the
integration process into the global world has accelerated; and the location of these projects,
both growing in number and area, shows that the direction of development of the city has
also changed.

It is also possible to follow the rapid development and change of the city through the land
use data of CORINE (Coordination of Information on the Environment) shared by the
Ministry of Agriculture and Forestry. It can be read from the 2018 data that mobility started
with the new airport and highways / bridges in the north of the city (Figure 4).
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Figure 4: The changing land use of Istanbul between 1990 and 2008 (CORINE Land Use
Data) (TOB, 2019).

To sum up, Istanbul's integration with the global world has led to socio-spatial
transformations in the central areas of the city, and to the expansion of the city in the east-
west and north directions and forcing natural thresholds.

3.3. Flow of cultures and images: socio-cultural transition

In addition to the flows of people, goods, capital and services, it is seen that Istanbul is on its
way to becoming the centre of the cultural industry and expanding its area of influence.
Cultural interaction has occurred in two ways. First, a mutual cultural exchange has become
possible through numerous cultural events, exhibitions, festivals and congresses; and
second, thanks to the Turkish TV series, a cultural hinterland has been formed in a wide
geography especially in the Balkans, the Middle East and Latin America.

Turkish TV series have created a cultural hinterland in the geographies where they are
exported, and the interest and curiosity of the audience watching the series has increased.
According to Ozcan and Anaz, Turkish TV series and films have positively impacted Turkey's
visibility abroad (Ozcan and Anaz, 2016). Moreover, there are some touristic organizations
organized only to visit the sets (Melamed, 2019; Girmen, 2016; Sobecki, 2010).

Turkish TV series are also very effective in the Middle East and the Asian countries. For
instance, A study conducted in Pakistan revealed that exposure to foreign culture by
watching its series and programs, had a profound impact on Pakistani youth, thus affecting
cultural identity, norms and values. (Raza, 2015).
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Magnificent Century (Muhtesem Ylizyil), an epic historical drama launched in 2011, that
found audiences beyond Latin America and the Middle East. At its peak the series, which
tells the story of 16" century Ottoman sultans, was broadcast in over 40 countries with
more than 200 million viewers worldwide (Looch, 2019). Ertugrul Resurrection (Dirilis
Ertugrul) is one of the most popular Turkish TV series all over the world. It has shown in
more than 50 countries as well as in Netflix.

The city was selected as the European Capital of Culture in 2010. According to the
International Congress and Convention Association (ICCA), Istanbul is one of the most
important destinations that host international congresses. Although Istanbul, one of the top
10 cities hosting the most international community in the world in 2008-2012, declined by
ten places as a result of the terrorist incidents and coup attempt in 2013-2017 period, the
city has still an important attraction power (Table 3).

Table 3: Number of international meetings per city between 1963 and 2017 (ICCA, 2018).

Rank Country 63-67 68-72 73-77 | 78-82 | 83-87 | 88-92 | 93-97 | 98-02 | 03-07 08-12 | 13-17
1 | paris | o0 o5 125 | 152 | 178 | 261 | 299 | 393 | 605 B85 | 1,079
"2 | vienna | s0 41 | 72 | 92 | 119 | 182 | 231 | 280 | 536 760 | 950
3 | Berlin 19 21 38 66 96 148 | 169 | 278 485 683 | 945
4 | London | s8 108 | 110 | 143 | 162 | 167 | 176 | 273 | 383 | 657 | 945
5 | Barcelona 12 24 19 31 68 121 | 18e | 280 @ 458 | 750 | 918
6 | Singapore [ 2 10 21 | 46 | 88 | 114 | 159 | 234 | 432 | 638 | 795
7 | Madrid | 2 35 53 | 62 | o7 131 | 127 | 200 314 403 | 782
8 | Lisbon |8 11 12 | 26 | s2 o1 | 139 | 209 | 358 | 521 | 692
"9 | seoul | a & | 17 | 28 | 55 | 103 | 154 | 231 | 383 | 586 | 691
10 | Prague | 33 29 24 | 25 | 30 | 81 | 153 | 227 | 399 536 | 688
11 | Amsterdam | 20 49 73 | 84 | 100 172 | 190 | 257 344 550 | 652
12 | Copenhagen | as 32 65 | 75 | 105 | 131 | 222 | 266 | 335 @ 543 | 631
13 | Brussels | 29 47 s6 | 79 | 113 | 121 | 129 | 161 | 225 | 483 | 585
14 | Beifing 0 0 o | 5 | 38 91 137 | 197 | 428 644 | 582
15 | Hong Kong [ 2 12 8 | 27 | 41 | 82 | 153 | 208 | 312 | 461 | 580
16 | Dublin 14 29 28 46 62 74 104 | 126 = 271 369 | 563
17 | Rome | 39 43 4 | 49 | 76 99 117 | 211 | 314 490 | 560
18 | Budapest | 18 35 26 | s4a | 97 149 | 220 @ 216 | 381 481 | 558
19 | Istanbul 8 15 11 9 18 a1 o5 114 | 281 | 598 | 557
20 | BuenosAires | 5 19 31 | 33 | 6 90 | 100 | 165 276 466 | 531
Other 1,197 1,906 @ 3,004 | 4,434 6,265 8768 12,055 18,195 28,213 42,655 51,282
Total 1,729 2,569 3,827 | 5,566 7,925 11,217 15,318 22,722 35733 54,249 65,566

4. Conclusion

Istanbul is a city with high recognition in the world. Today, Istanbul has a certain positive
brand value that has naturally emerged in the fields of geography, finance, services, trade
and tourism. The city has some important advantages and disadvantages compared with
other global cities. The main advantages of the city are its location/accessibility, historical
background, cultural heritage, transport infrastructure, young population, cost of living, and
healthcare services. The main disadvantages of the city are environmental conditions, lack of
open spaces and green areas, and insufficient R&D studies and patents. In addition, the most
obvious realities of the city, overcrowded construction, crowded population and traffic
congestion create a very strong negative image and perception among the people who look
at the city from outside and make the city's many positive features and beauty unnoticeable.
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Istanbul after the year of 2000 is a city whose global integration tendencies are
getting stronger but consequently its internal tensions increase (Arli, 2016b).

These internal tensions are leading to the dichotomy of global integration/local segregation.
Human mobility in Istanbul is a good example of these tensions, and it shows social
relocation and displacements within the city. While domestic immigrations to the city have
always been higher than emigration from the city until 2015, there has been a reverse trend
since 2015. In the last three years, the city's residents tend to migrate to other metropolises
and cities in the country. However the city remains a point of attraction for students,
international immigrants, tourists, sojourners and refugees.

The presence of international immigrants means for Istanbul to hold global labour power.
The fact that international immigrants prefer Istanbul is a positive contribution to the global
attractiveness of the city. It is useful to consider in detail how global labour power can be
exploited in the upper and lower levels of Istanbul. While establishing a population policy for
Istanbul, it should be taken into consideration that the city would always be a point of
attraction for international immigrants. In this context, regular scientific
researches/measurements on the qualifications and capabilities of permanent/temporary
refugees should be carried out and the social integration policies pursued in the city should
be sustained. Following such an approach on international migrants will bring about
improvement in the socio-economic structure of the city.

As pointed in the previous chapters, Istanbul's efforts to be integrated with the global world
have also triggered socio-spatial transformations in the central areas of the city, and to the
expansion of the city in the east-west and north directions towards natural thresholds. The
city needs to empower its position among other global cities without destroying its social
fabric and transcending its natural thresholds.
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Abstract

Urbanization has caused the outflow of rural population, leading to the depression
in rural areas. However, out-migrate elites (OMEs) are found involving in rural
affairs in China's coastal areas and contributing to the rural development. This
paper questions what is the role OMEs play in rural development. We undertake the
research with the participatory research method: taking the practice of village
planning as the opportunity to conduct in-depth interviews, questionnaires, and
observations in the planning processes. The analysis concludes the binary nature
that OMEs have: both “rural” and “urban”. OMEs’ kin, geographical and economic
relations with the village derived from their rural experience, are the motivation of
their participation in rural affairs, while their urban life experience contributes to
the significant human, physical and social resources that the village is lack of. On
this basis, OMEs deliver resources to the village in the process of participating in
rural development. Through the delivery of knowledge and physical resource, they
provide diversified ideas and funds for the village. Meanwhile, they bring long-term
influence to the villagers by affecting their values and building endogenous capacity
for the village. Furthermore, OMEs help expanding the social network of the village
by introducing their personal social resources from cities into the village, bringing
developing opportunities for the village.

Keywords

Out-migrate elites, Rural-urban link, Rural development, Village planning

1. Introduction

The rapid growth of urbanization and industrialization in China in recent decades has
brought about the prosperity of the whole nation, but also accompanied by the large
population flowing into the city from rural areas. The proportion of rural population to total
population decreased from 82.1% in 1978 to 41.5% in 2017 (National Bureau of Statistics,
2018). Most of the rural population who have moved to the city are young and middle-aged
people aged from 15 to 50 years old with greater ability. In such way, urbanization has
caused the outflow of rural population, as well as the productivity, capital, and knowledge
resource, leading to the depression in rural areas. Thus, unbalanced urban and rural
development come to be a significant problem around metropolis in this era. On the other
hand, however, diverse subjects in cities are involved in rural areas in different ways as the
rural villages are increasingly open, which could be seen as the rural urban interaction,
supplying the rural endogenous power (Douglass,1988; Sabet and Shahryar, 2017). Especially
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in coastal metropolitan areas where cities are in high degree of aggregation with strong
economy, with the increasing integration of urban and rural areas, individuals and
organizations from cities participated in the development of the rural villages and affected
them. In this rural-urban interaction, we recognized a type of people and we call them “out-
migrate elites” (OMEs). They were born in the village and now live in the cities, but till keep
contact to the village and bring opportunities to the village.

There have been some discussions about this group of people. It’s found that new
generation of rural elites who go out to work have improvement their abilities and insights in
the process of earning a living and employment, thus making up for the lack of resources,
projects and leaders in the village (Chen, 2015). It is also concluded in the study that more
than half of the “County sage” had experience in migrant work, contributing to their “elites”
property (Xu, 2015). Having a strong sense of self is an important attribute of the village elite,
which is related to the experience of having more education and working and living outside
(He, 2000). These researches further proof the value of OMEs, but they simply discuss the
elite attributes of the persons who are out of the village. The value of OMEs in village
development has not been systematically studied. What is the role OMEs play in rural
development? Specifically, what characteristics do OMEs have? Why do they keep contact
with the villages? And on those basis, in what way do they affect the rural villages? These
are the questions we are going to explore in this research.

2. Definition and methodology
2.1. Definition of Out-Migrate Elites

In order to carry out the research, we need to have a preliminary definition of the OMEs.
Though there is no generic concept and title accepted by academia, scholars have
recognized the existence and value of this group of people. Luo described them “the third
force”, representing people who went out from villages and work in administrations and
enterprises but still care about village development and try to deliver resources for the
village (Luo, 2002). Ren (Ren, 2003) named these former villagers who were seeking
development outside the village but participate in the village life crossing space barriers as
“outflow elites”, with the meaning of the potential of elites’ return and the long last contact
with the village.

Learning from the above literature, we use the term “out-migrate elites” here, aiming to
directly express the identity of our research objects, especially the attributes comparing to
the normal villagers who live inside the village. “Out-migrate” describes the status of grown
up in the village but going out to study or work, and often living outside the village. “Elite”
means that he or she can help the village public affairs because of the resource advantages.
Actually “out-migrate” determines the attribute of “elite”: the small-scale peasant economy
situation in China determines that it is difficult for the rural areas to achieve the affluence of
most people simply through traditional agriculture. Those who come to the town and city
through employment, business, military participation, and further studies have the ability to
make a living in the city through their efforts, gradually escaping from the way of relying on
land to survive. In conclusion, OMEs in this paper are defined as “the original villagers who
migrate to cities to make a living but still care about the development of the village and have

155



Out-migrate Elites
as Rural-Urban Link

the ability to provide certain resources to the village”. This includes, but is not limited to,
civil servants, entrepreneurs, engineers, and the alike who works outside the village.

2.2. Participatory research method

In order to answer the questions mentioned before, we undertook the research with the
participatory research method, with the opportunities provided by the village planning
projects in coastal areas of China. Village planning aims to promote rural socio-economic
development through industry planning and spatial strategies, based on the investigation
and communication with villagers (Li, 2019). As a part of public policy of rural areas, the
planning compilation is normally authorized by government and is always supported
positively by villagers. With the support of village planning projects, we have little difficulty
to get access to the village and to contact villagers and OMEs, being able to gain trust with
them so as to collect information and to conduct in-depth interviews and questionnaires.
Moreover, as a typical tool to promote village development, the planning process reflects
the OMEs’ participation in rural development. Thus, we got the chance to organize meetings
and discussions so that it was possible to make observations in the planning processes of
initiation, design, decision-making, and implementation (see figure 1).

Figure 1 Group meeting of village planning process in case study villages

2.3. Case study villages

Figure 2 The location of case study villages (left: in China, middle: in Fujian, right: in Zhejiang)

Explicitly, three rural villages (figure 2) in the coastal areas of China, Leishan Village (L village),
Pucheng Village (P village), and Tangxi Village (T village), were studied as example, from 2014
to 2017. They belong to Ningbo (L village and T village) and Fuzhou (P village), two well
developed large municipalities, at the administrative level. Though through different ways,
OMEs in those villages participated in the planning process in diverse forms. Besides to the
basic information like geographical and cultural resources of the villages, we collected data
through the observation in group meetings and semi-structure interviews and
guestionnaires with OMEs. Different village planning projects were initiated for different
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reasons and therefore were accompanied by different participants, so the research method
applied in those cases were not exactly the same.

T village belongs to Yuyao, Ningbo, with the distance of 86 km to Ningbo city centre, 71 km
to Yuyao city centre and 11 km to the town, with around 1280 people in 2014. Its village
planning was initiated in the 2014 by the villagers, looking for an avenue to better village
industry to improve the villagers’ income. So that the funding of planning was shared by the
village and government. The village has very proactive leaders, who recognized the value of
those people “who has quite good status in cities but always contact the village as well” and
thus organized a series of activities attached to the village planning to enrol them in the
process. In addition, a Wechat (a social media app) group was built for the instant
communication between villagers, OMEs and planners. In T village, we mainly collect
information about OMEs via the village head and through the observation in the planning

discussion meetings and the group discussion via social media.

P village is located on the southwest of Fuzhou, with the distance of 80km to Fuzhou city
centre and 22km to Yongtai county centre. It is composed of three administrative villages
with continuous built-up area and with the villagers sharing same ancestors so that they
treat the villages a whole from a cultural identical perspective. P village is very large because
of the mentioned reason with around 7000 villagers, 49% of whom migrated to the large
cities, mainly being in business. The village planning project started in 2016 because of the
OMEs’ willing to improve the living environment of the aged and the project fund was
shared by OMEs and government. While the main initiator of the planning project was the
OMEs group and the amount the the OMEs is considerable, we did semi-structured
interview with some OMEs and did a questionnaire through the internet with the help of an

OME who was the main contact of the project.

L village is located in Fenghua, Ningbo, with the distance of only 32 km to Ningbo city centre.
Different from the former two villages, the planning of L village started in 2017 was not
actually an official statutory planning but was a voluntary project attached to the activity
“nostalgia economy +” organized by city government which aimed to improve the rural
village development though community building. Because the village is very close to the city,
many people still lived within the village. The village head didn’t realize the value of OMEs,
but she accepted our suggestions and contacted the OMEs to participate in the planning
discussion, which was the main channel for the data collection.

3. Profile of Out-Migrate Elites

3.1. Basic characteristics of OMEs

In terms of age, OMEs are mainly young and middle-aged people. In P village, the average
age of OMEs is 44 years old, and the average age when they migrate is 19 years old. The
OMEs who are older than 60 years old often have weaker physical capacity and the less
desire for struggling due to their age, and they miss the village life and choose to return to
the village. As Lin S, OME in P village stated: “The first generation of villagers who came to
Shanghai to make a living have been in Shanghai for 30 years. Take my parents as an
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example, they came to Shanghai in 1988 and now they chose to go back to live in the village.
My father and mother have returned to the village, and they are not willing to work so hard
here. (In the city) Although they don't have to do much thing, they feel bored. In the village,
the circle of communication is bigger, while in the city they can only share a small family. My
mom lived very close to her sister in Shanghai, but they meet at most two times a month.
However, in the village, friends meet everyday”.

Different from the occupational status in village where people mainly work in agriculture,
the professions of OMEs are diversified because of the opportunities provided by the city. In
P village, the professions of OMEs include at least civil servant, entrepreneur, engineer,
university teacher, middle school teacher, and bank staff. In T village, more than 54 OMEs
own the leading positions in their working area.

As for the geographical distribution, most of the OMEs live in cities not far from the village,
normally in the same metropolitan area. As shown in figure 3, OMEs in P Village and T Village
are mostly located in the county-level cities (Yongtai County/Yuyao City) and municipal-level
cities (Fuzhou/Ningbo City) where the village belongs to in the administrative level and mega
cities like Shanghai.

Other cities
13%

Fuzhou city

and Yongtai city
23%

0.5-1hour by car

4hour by plane
Ghour by train

2hour by car
Other cities

23%

Yuyao city
and other town in Yuyao
69%
1.5hour by car

Shanghai and
the surrounding cities
64%

Figure 3 OMEs geographical distribution and time distance (left: P village; right: T village)

3.2. Resource characteristics of OMEs: based on the comparison of villagers

The above information about OMEs provides us with a view to understand their resource
characteristics, especially with the comparison of villagers who stays inside the village. This
characteristic will be described from the human resource, physical resource and social
resource (Lin, 2005). In terms of human and physical resource, generally the most labour
intensive age and the ability to set up a career in a more developed city are the support of
OMEs’ richness in resources, as well as the broad vision and ideas gained from the
experience in the city. While many OMEs have also achieved business success, most of the
people in the village are still peasants with an annual income of 7,500 yuan in average,
relying on the economic support of the OMEs. Moreover, occupation, especially
occupational status, is more indicative of the OMEs’ rich resources. They have obtained
professional skills and organizational skills related to their professions, and accumulated
corresponding physical resources due to those skills. A considerable number of OMEs are
leaders of government departments or management personnel of the company, which
means relatively higher wealth, power and prestige resources (Lin, 2005).
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As for the social resource, figure 3 presents the comparison of the social network of a typical
villager and an OME: the ability to access a wider range of resources. The village is a “society
of acquaintance” which means that people are familiar with each other and have similar job
occupation. Therefore, social relations are limited to small-scale primary relations and

people's interactions are often repeated with homogeneous resources, as shown in figure 2a.

On the contrary, OMEs live in towns and cities and have developed various secondary
relationships in social interactions. Thus, the social network is open and wide with rich
heterogeneous resources, as shown in figure 2b. The latter may acquire a wider range of
resources due to the opening of social networks (Lin, 2005).

Natural boundary of village
— — -

classmate

a: villagers’ close social network b: OMESs’ open social network
Figure 4. Comparison of social network of villagers and OME in P village

3.3. OMEs’ Participation in rural affairs

In the era when transportation and internet infrastructure are not well developed, the OMEs
keep in touch with the village by sending money to the family (Li and Xue, 2014). With the
improvement of those infrastructure, the contact between those who migrated out and the
village comes to be easier. 44% of the OMEs in P village keep contact with the village every
week, while the remaining 36% keep monthly contact with the village. The frequency of
visiting the village is determined by the geographical location. OMEs living in the county area
always visit the village 20-30 times a year, while those who live in municipal-level cities go to
the village about 10 times a year, and those who live in other cities return to the village 1-8
times a year. In the village planning projects, though in different ways, there are OMEs
involved in the all those villages. OMEs in P village gathered together spontaneously with the
consensus goal of making the village better for living. 44 OMEs in Shanghai and more than
20 OMEs in Fujian province were involved in the settlement of “Beautiful Village Committee”
and were distributed with tasks by each person’s advantages. In T and L village, more than
half of OMEs came to attend the village planning discussion after the call from the village
head.

Other than the actual participation, the willingness of OMEs also reflects their possibility of
participation in village affairs. In P village, 68% of OMEs are willing to give suggestions for the
village development; 36% of them would donate for the village construction if needed; 32%
of them would like to get policy and funding for village with their social resources; and 16%
of them are willing to bring friends to consume in the village. OME in L village who was doing

business in Ningbo believes that the development of the village still depends on young OMEs.
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He was not likely to return to the village to make a living and work, but he could invest
money to the village.

4. Social Relationship: the motivation of OMEs’ participation in
rural areas

The participation of OMEs to the village has been presented, further, it’'s necessary to
understand why they are involved in the village issues. When we treat OMEs as a kind of
exterior resource of the village, the social capital theory is helpful to explain their
participation. In the theory, social relation, resource and action are the components of social
capital (Lin, 2005). We have discussed the action and resources of the OMEs, so we try to
explain the motivation of their behavior through their social relationship with the village.

4.1. Kinship: rooted relationship of OMEs and the village

There is a strong “family” concept in Chinese culture especially in rural areas. Fei described it
as "the differential mode of association", which means that the most intimate relationship is
with relatives such as parents, and as the kinship goes weaker, the social tie becomes
weaker (Fei, 2006). Many young and middle-aged OMEs have parents who still live in village
because of the difficulties in adapting the lifestyle in cities, which is the reason why OMEs
have intimate contact with the village. In P village, 76% of the OMEs visit the village for their
parents and relatives, composing the main reason for why visiting the village. For those
OMEs, they care about the living environment of village because the infrastructure and
environment is strongly related to the living quality of their parents and relatives.

In addition, OMEs have clan relations with the village, which is derived from the sense of
belongings based on kinship, and 60% of the OMEs expressed that they will visit the village
for ancestors’ worship festival. Ancestral halls and activities are active till now, for which
hundreds of OMEs came back to the village in the worship festival day in 2016 even though
it was not in vacation.

4.2. Geographical relationship: OMEs’ willingness to return to the village in
the future

While the kin relationship leads to the connection between OMEs and the individual villagers,
the geographical relationship brings the connection between OMEs and the village itself.
80% of the OMEs in P village indicated that they would like to return to the village for
vacation or after retirement.

The natural environment, cultural environment and friendly social interaction atmosphere in
the village are important parts of the OMEs growth, composing the beautiful memory and
the nostalgia of their life. In P Village, the OME Zhang MH introduced the traditional house
with deep emotion as "I always dream of this place." Zhang ML expressed his love for
hometown as "The landscape and scenes of the village have always been a beautiful thing
for us. We should keep those good memories." Lin JY, the OME who was doing business in
the county, expressed her emotion for the village through the willingness to repair the
ancestral home: “I come back here three to four times a year. My best memories are about
here. | want to come back and repair the old house...Then | can bring my child here to live
and for vacation." Tang YJ in T village and Lin S in P village expressed most OMEs’ willing to
return to the village after retirement that “/ will go back to the village within five years in the
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future. My wish is to have a room to stay in the village.” Though qualified to migrate Hukou
to cities, some people chose not to do so just for keeping his land property in the village.

4.3. Economic relationship: property relations and industry opportunities

Most of OMEs have property related to house and land in village. In terms of land and house
property, due to the collective ownership of village land in China, the property distribution
of the village is closely related to the household registration (Hukou). The OMEs with their
Hukou in the village still have the property of farmland, homestead, and cooperative shares.
Moreover, there are some situations that OMEs still owns property in village though their
Hukou migrated out. In general, almost every OME have property rights inherited from their
parents and other relatives. For example, Lin JY, the OME of P village has been working in
the city for decades with her Hukou in the city, will inherit a traditional house owned by his
uncle. Further, if the land property has been confirmed before the migration of OMEs’
Hukou, OMEs will have farmland property for a certain number of years. For example, P
village has already done land rights confirmation about 30 years ago and the OMEs who
moved out of his Hukou to the city after the confirmation still has a homestead and farmland.
For another scene which can be seen in T village, with the permission of villagers, some
OMEs have the shareholding of the cooperative whatever his/her Hukou is in the village or
not. These are strong and long lasting ties between OMEs and the village, promoting OMEs
paying attention to the village issues, which are related to their private property.

Another aspect of economic relation is about the industrial development. For those OMEs
who want to operate a company, there is an advantage in the low cost of both land price
and human labour for developing industry (a farm or a resort for example) in the hometown
village. In addition, due to the demand for social network in business, people who go out to
do business often operate industries that are related to the village and gather in
neighbouring cities. For example, P Village has a traditional industry that produces dried fruit,
and later OMEs who went out for business are mainly engaged in the food industry and
gathered in Shanghai and surrounding cities for mutual support. This kind of link promotes
OMEs to link each other closely so that they always have a sense of belongings of the
hometown village.

I"

4.4. The binary “rural” and “urban” nature of OMEs

Based on the description of the resources and social relationships of OMEs, a diagram
depicting the social relations of OMEs and the village is drawn as shown in Figure 5, from
which we conclude the binary nature of OMEs: the “urban” characteristic and “rural”
characteristic. The “urban” characteristic presents the resource heterogeneity due to OMEs’
occupational and workplace differentiation from their city living experience. This can be seen
from the comparison outside and inside the natural boundary in figure 5. The latter “rural”
property is reflected from the strong social link between OMEs and the village as well as
within the OMEs group, which can be seen as “strong tie” because those are within the

cultural boundary of the village shown in figure 5.

The social capital theory refers to the relationship between the strength of the relationship
and the acquisition of resources. The weak tie theory believes that infrequent contact “weak
tie” brings heterogeneous resources that are not easy to get in normal life (Granovetter,
1973), emphasizing the importance of heterogeneity of resources, though meaning the
difficulty of the access of the resources. On the other hand, Chinese scholar Bian proposes
that China is a strong relation-based society and the success of action depends not on the
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breadth of information that weak ties can bring but on the certain help that strong ties can
provide (Bian, 1998), underlining the importance of strong ties, though accompanied with
less resources. However, when we talk about OMEs, this group could be treated as the
combination of “strong tie” and “heterogeneous resources”, thanks to the binary nature it
contains. This characteristic indicates the convenience of getting diversified resources from
OMEs. Especially when OMEs gather together, they cooperate and deliver integrated
resources gained from the city to the rural village.

Legend (‘\‘
Natural boundary of vilage - 3 J
A beundary of village &

== =" economic relation

Outward relation of OMES /. Samsema, NS,
S/ %
& ®

Figure 5 Diagram of the social relation network between OMEs and village (P Village)

5. OMEs’ contribution to rural development: the delivery of urban
resources to rural community

5.1. Delivery of information, knowledge and physical resource

Based on their own professional knowledge and long-term experience in cities, OMEs have
developed diversified ideas for the village development. For example, in the discussion of
industrial development in T Village, the OME Tang W working in the county government
department proposed the idea to produce of agricultural and handicraft products in the
coming years and to develop sports and health related projects in the long run, based on his
knowledge of policy environment and economic situation in the county; while entrepreneur
Tang ZG, based on his business management experience, recommended that the village
could diversify its financing forms such as attracting private capital, crowdfunding, and
shareholding. In terms of living facilities improvement, because OMEs have experience in the
city and also have their own actual needs for the village facilities, they have put forward very
specific ideas and suggestions for the improvement of the living environment, such as
“constructing the waterfront road with the roadway 6 meters wide and the sidewalk 2
meters wide, along with the houses with shops on the ground floor...” and the OME who has
gained training about urban planning even drew the section of the waterfront road to guide
the construction. Those are ideas not be recognized by villagers and could be good
opportunities for the village.
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Moreover, those ideas are able to be achieved because of OMEs’ involvement and operation
in the project. For individual behaviour, this is reflected in the investment of funds and
human labour by OME individuals. Based on the improvement of village environment and
the development of individual industry, they provided funds by themselves for village
construction and development. For instance, Lin Z, OME in P village devoted money for the
construction of village pavilion and main road. In T village, Tang ZY wanted to invest in the
hotel located in the village and was in the process of negotiation. Chen SH came up with the
idea of developing local specialty for the village and has put it in practice with the result of
well designed tea product, using the village’s name as its brand name. For the village
construction fundraising, the OME representative Lin ZJ expressed the general idea of OMEs
as: “We are obliged to pay for the village construction...The people living outside of the
village are wealthier and ought to do something for the village.” As for the public projects
which requires large amount of funding, programs are more implementable with the OMEs’
participation. Taking the waterfront road project of P village as example, the project's
proposal, initiation, design, and implementation fundraising were all driven by the operation
of the OMEs. They planned the project based on their own expertise, estimated the budget,
and contacted the design company. In the fundraising phase, they apply government funds
through their channel and invest their own money and goods for the project. Lin Z ,
entrepreneur who was in charge of the fundraising told us how the money raising was
planned: "how to gather more than 9 million yuan for this project? First of all, we should
apply for the money from government in the name of the ‘beautiful village construction’,
which could get about 2 million yuan, and then it is not difficult for us to raise 1 or 2 million
from individuals". In those ways, OMEs introduces information, knowledge and physical
resources into the village to provide ideas and development conditions for village
development.

5.2. Delivery of values and capacity building

In their experience in large cities, OMEs have cultivated the values to understand the
precious value of traditional culture and natural environment of rural areas. In the process of
participating in the development of the village, the values were imported into the village and
affected villagers. Taking the traditional landscape conservation as an example, in all those
three villages, when the villagers proposed to demolish the traditional buildings and build
the European-style houses, OMEs emphasized the preciousness of the tradition and
proposed the necessity to protect traditional features. They suggest that the buildings
should keep old style and should not use cement and steel in construction. As the authorized
elites, they have influenced villagers and led their value orientation in the process.

In addition, as OMEs have broaden their horizons, accumulated knowledge, and fostered the
consciousness of modern citizenship (Yang, 2008), combined with the authority of their elite
roles and the ability to integrate village interests (Luo, 2002), they bring about the
consciousness of modern governance to the rural village and promote the capacity building
by encouraging the villagers through directly participating in village management and the
organization of public activities. Research on rural social information dissemination points
out that when information sources are homogenous to recipients, that is, when they have
the same intention, subculture, language, and personal and social characteristics, the effect
of communication to gain knowledge or change attitude is obvious (Rogers and Berger,
1988). The OMEs act as the “source of information” — comparing to the external subjects
such as planners and government, the same cultural and linguistic background of OMEs and
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the villagers determines the efficiency of communication with the villagers. At the same time,
because of knowledge and occupation, they have prestige and authority among the villagers,
thus being more effective in delivering information to the villagers. Taking L village for
example, the new head of Chen SH, also as the senior executive of a big company in Ningbo,
introduced the “5S Management Rule” into the village. He invited the old authorized
villagers to give suggestions and make decisions and regulated the reimbursement system of
the collective expenditure, modifying the governance model. Based on the introduction of
those values and the consciousness of modern governance, the villagers have been
fundamentally promoted, thus affecting the development of the village in the long run.

5.3. Expanding social network of the village: bringing developing
opportunities for the village

The OMEs' participation has also expanded the social network for villages, through their own
social resources, to attract more attention and development possibilities. These social
resources include top-down government resources, potential investment subject resources,
related technical organizational resources, and so on. In L Village, OME believed that the
village had potential to attract investment, so he organized social media group with the
entrepreneurs he made friends in business to introduce potential investors to the village. In
P village, civil servants (those who were retired and who were serving in the occupation),
entrepreneurs, teachers and other OMEs working in the local or other cities were organized
as a committee. The civil servants and the member of the chamber of commerce usually
have the social relations with government officials so that they were in charge of the contact
with the government officials to gain policies, funds, and information support from the
special bureaus such as traditional village conservation office. OMEs in the enterprise have
social relations with the local propaganda company so that they are required to contact local
TV station to film the tourism video for the village. OMEs brings more attention to the village
and more development possibilities by introducing their social resources to the countryside.

6. Conclusion and discussion

We conclude the “binary” nature that OMEs have. To the standpoint of OMEs’ relation with
cities, the experience of working and living in the city contributes to the significant human,
physical and social resources of OMEs. From the perspective of OMEs’ tie with villages, the
kin, geographical and economic relationship is found as the fundamental connections. The
“binary” characteristics and the development of metropolitan area, especially the
construction of highway and internet infrastructure, make it possible for OMEs to maintain
close contact with the village. Meanwhile, OMEs' appeal to the countryside, which is based
on their relationship with the village, and the environmental thrust from the cities, prompts
them to participate in village affairs. It is in this process that OMEs deliver resources from
urban to rural areas, promoting village development. Taking the rural planning process as
the example, OMEs serve as the rural-urban link and provide a novel way for rural
development by building endogenous capacity for the village. Through participating in public
issues, OMEs bring the values and information from city into the village, diversifying ideas to
the village development, and exchanging information with villagers to enhance their abilities.
Furthermore, OMEs help expanding the social network of the village by introducing their
personal social resources from cities into the village.
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There are still some issues that need further discussion. First of all, as an important resource
of the village, what kind of ways can promote the participation of OMEs in rural
development? In addition, what kind of organization can strengthen the role of OMEs? As a
link between urban and rural areas, in addition to playing a positive role in the countryside,
can OMEs' actions in the countryside also have a positive impact on the city, so that this link
is reciprocal? These are issues that need to be explored in the future.
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Planning for liveable places and healthy cities for
people is critical. In the face of the climate crisis
andincreasinginequalities,planningliveableand
healthy cities and communities is not a luxury.
On the contrary, evidence shows the relation
between vulnerabilities amongst the most
deprived and the built environment. Therefore,
a global call for city planning supporting health
outcomes is appropriate. In a way, the urban
planning practice needs to reinvigorate the
historic roots of urban planning, that has been
promoted for more than 200 years in modern
times as the public policy that ensures cities’
public health, safety and liveability standards.

Realigning planning priorities and the course
of action is needed, in order to be sure that
planning solutions and strategies will truly build,
manage, or promote healthy and liveable cities
for people. Three key areas in which collective
action and synergies with other sectors is
promising, emerged from presentations,
sessions and discussions:

1. City planning must support
citizen planning

Planning for metropolitan growth entails
equitable investments at the smallest scale
of neighbourhood, where public spaces and
collective facilities turn into places, if they are
co-designed, co-produced and managed with
citizens, especially with children.

2. Urban planning must focus
on equity and urban health.

Considering the demographic dividend in Asian
cities, with a significant proportion of young
population and a remaining gender gap, urban
planning needs to focus on spatial equity,
and use rigorous, data-driven analytical and
monitoring tools, embed them in urban design,
policy and financing cycles.
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3. Urban planning must focus
on multigenerational mobility

In order to provide healthy, safe and prosperous
urban environments for children and women,
with places inclusive for all generations,
it is imperative to enhance walkability
and connectivity, social safety, and clean
transportation that allows access for all to the
city and its opportunities.

The opening session: Children and cities,
planningforthefutureandthesession2:Planning
and design for collective space and transport
for children and communities highlighted the
three areas of collective action and synergies in
planning healthy, liveable cities for the future.
From the two sessions, a key message emerged:
planning for and with children more than often
implies planning for and with all generations.
Yet, children are a meaningful lens in terms of
analysis of needs and solutions. The message
was reiterated in the third and fourth sessions as
well.

Creative engagement in Session 3 Participatory
planning and multi-generational well-being and
Session4 Planning sustainable urban childhoods
for the youngest reinforced the key message of
opening day’s sessions. These engagements
echoed the need for transition from participatory
planning that invites citizens to respond during
specific isolated moments in processes, into
citizen planning in which citizens themselves
lead parts or entire planning process.

It was interesting to note throughout the eight
sessions of Track 3 that, when it comes to
planning healthy cities and liveable communities
beyond metropolis, citizens lie at the core of
city planning and management. Some planning
projects follow this approach, some aim to
and several others do not. Some of these
projects and practices showcased in Session 5
Sustainable mobility and streets for people and
Session 7 Public space, public life, reiterated
the need to re-connect people to basic services,
city infrastructure and public spaces on short
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distances. Despite the potentials of sustainable
mobility or public life, public spaces are too
often dominated by private vehicles. Therefore,
planners need to claim back public spaces for
people together with those who need them
most.

Itis indisputable that when it comes to planning
for healthy, liveable cities and communities no
single one answer or solution fits across all levels
of space, time and governance. We explored
these varied solutions from a technological and
technical perspectiveinsession 6 Data,indicators
and new paradigms of public health. Real time
data and data led innovative planning practices
showcased potentials for better planning and
management of healthy and just cities.

The track ended with back to basics in session
8 The right to adequate housing and livelihoods
that highlighted that many people lack access
to urban services, from the basic access to water
and sanitation, to healthy food.

In the end, we left Jakarta with an altered
perspective, enriched knowledge and a way
forward to plan cities and communities beyond
the metropolis, starting from the perspective of
the community and the neighbourhood, where
no one and no place is left behind.

Track 3 - Selected Papers

1. Mews G., ‘Realising the Potentials of a Design-
dividend Towards a Loveable Urban Future’

2. Green D., ‘Healthy Districts: Creating Healthy
Cities’

3. Chaveneau C., Dilip H., Dubucs H., Montagne
C., Kyriazis A., Qamar S., Zahid A., ‘Urban
Morphology and Behavioural Mapping in
Abu Dhabi’s Public Spaces. Informality as an
Interaction of Cultural Context and Urban
Form’
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Case Study / Project

Realising the potentials of
a design-dividend
towards a lovable urban future

Gregor MEWS

Abstract

Australia is one of the most urbanised countries in the world. At the same time, it is one of the
highest per capita emitters of global greenhouse gas emissions. Despite of its material wealth,
evidence in relation to the state of children health indicate that growing up in cities is of deep
concern to ensure long term prosperity on societal level. The present generation are the least
fit and the fattest they have ever been. Spatial fragmentation, social marginalisation, mental
health issues and serious cardio-metabolic disorders have been on the rise in adolescence
and early adulthood. As it stands, future generations will be off for worse. The problem that
Australia finds itself in is created in part by our own actions. Currently we are still operating
either in institutional regulatory silos, within technological harsh market competition,
ecological unsustainable development patterns, and under enormous fiscal constraints within
academia and organisations operating in the civil/societal fields. In absence of a national urban
policy and political resistance on cohesive climate change policy, the argument for change
within an individualistic society require a reframing. For example, a design-dividend provides
benefits to positive financial uplift for development interests resulting from human-centred
urban design to ensure liveable and healthy urban future for all. Good design generates a
range of public benefits. Capitalisation of a design-dividend starts by addressing the needs
of children and young people in the design process. The contribution will introduce some of
Urban Synergies Group global key initiatives and collaborative thought leadership with the
University of Canberra, Health Research Institute in the nexus of improving health outcomes
for children and young people in urban systems.

Critical reflection on the applied systems approach in relation to safe independent childhood
mobility (walking and cycling), encounters with nature in public spaces and designing
connected play spaces for all will open up space for an engaging discourse on the need for a
paradigm shift in the way we continue to shape healthy communities. About Urban Synergies
Group Urban Synergies Group to date have been working in the global arena, particularly in
contributing to the New Urban Agenda and advocacy of the Sustainable Development Goals
(SDG) 3- Good Health and Wellbeing, 11- Sustainable cities and Communities, SDG- 13 Climate
action and SDG 17- Partnerships for the goals. We believe that now is the time for to engage
in international goals and to realise the potential of a paradigm shift from urban liveability to
urban lovability that leaves no one behind.
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&

REALISING THE POTENTIALS
OF A DESIGN-DIVIDEND
TOWARDS A LOVABLE URBAN
FUTURE

. Presented by: Gregor H Mews Date and Place: ISOCARP Worldcongress 2019, Jakarta, 9-13 September 2019

shaping healthy communities
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Why urban design and design dividend?
% ﬁ§ Proven to provide benefits

New Urban Agenda (grounded & healthy urban design)

Business as usual approaches —

(developmentrl):d) (non-linear and holistic/ integrated approach)

(linear and reductionist approach) /
/ Add-value design approach
1. Paradigm shift (add-value 2. Apply system thinking/ co-design processes
approach) with urban > (human-centred) to identify tangible actions

lovability in its heart (health that can make an impacts with the sense of

and well-being) immediacy

Exemplar initiatives
Children and young people (health and well-being)

$iRaes

“While good urban design by itself
cannot guarantee positive financial
returns, and lack of attention to good
design principles can still result in a
financially successful project, it is also
clear that it substantially enhances a
project's likelihood of becoming a
financial winner.” p. 3
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_ Why urban design?
SHies

“Because good urban design enhances a project's performance in itself as well as within
its surroundings. Good architecture can mean greater longevity, better internal
performance and higher symbolic and aesthetic value, but in itself cannot guarantee that
the project connects well with its surroundings in the sense that it utilises the wider setting
as an asset - and becomes an asset to its context in turn.” Property Council of Australia.
(1999). p.3

“Good urban design can provide a competitive edge in a flat economy, and it can
advantage a building in a bearish market.” Property Council of Australia. (1999). p.3

“Does excellent design cost more?

DOGS QOOd We found that the opposite can be

design cost tue’
morer) Property Council of Australia. (1999),

p.3
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&ies

* Healthcare - A well designed hospital will help patients get better more quickly.

» Education Environments - A well designed school will improve the educational achievement

of its pupils.

* Housing.

» Crime Prevention - A well designed neighbourhood will benefit from lower crime and higher

house values.

» Business - Good design will significantly increase a business’ bottom line including their

productivity and innovation.

(Source: Becker, Frank, Cornell University)

Development led

ies i

Business as usual )

P

Source: USG image

Scholars: Ed Glaeser and Richard Florida

Low quality densification (few housing typologies)
reduction of public spaces and natural open spaces
Urban sprawl

Traffic congestion and poor accessibility

CBD focused agglomeration

Car- centric

Socio- economic segregation

Disparity in housing affordability

Heat island effect

Flood risk and disaster prone

shaping healthy communities  #UrbanSynergiesGroup @usgthinkers
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. » Sullivan/Wright—"“form follows
a‘hﬁﬁ function”; “form and function are
one”

Traditional,

historic and/or |
conventional » “Standard of Practice”

concepts of ° Case Study Investigations
design . Bottom Line

performa_nce » Health, Safety, & Welfare
evaluation:

* Precedence-based design

g I Achievement (%)
g I Limited 9.6
Partial 61.4
. Satisfactory 23.6
Current fitness standards High 5o
based on 22.000 ”W\
measurements il ”-I'fh“hm L L |

% Achievable fitness standard

Source: Prof. Tom Cochrane, University of Canberra, Centre for
Research and Action in Public Health

shaping healthy communities  #UrbanSynergiesGroup @usgthinkers
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-
Endocrine and circulatory disease admission
rates/100,000 in 0-24 year olds - Canberra public
hospitals
500 83% increase in 5 years
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g [
5 [
g 300 T T
(=]
8 I
o
S 200 |
H
[
T 100

21st century health g

prospects in decline? o ‘ ‘ ‘ ‘ ‘

Y2007 Y2008 Y2009 Y2010 Y2011 Y2012
Year
Source: Prof. Tom Cochrane, University of Canberra, Centre for
Research and Action in Public Health
shaping healthy communities  #UrbanSynergiesGroup @usgthinkers
11/42

» Consumption of antidepressants

Defined daily dossge per 1 000 inhabitants per day, 2016 and 2000 (or Iatest year)

B 2015 or latest year

We are material
wealthy, but are :
we happy or truly
healthy?

shaping healthy communities

Sawrce: DECD Hesm Stmivics 2016
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Student Physical Activity
Increases Neuroelectric
(or Brain) Activity
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shaping healthy communities

e tn"?;]j,,.mg | “Children today walk
| chilirem > less than ever before in
are our future,"" the history of
Unlass L humanity”
e Stll]l ham (Roberts and Edwards, 2010, 39)

now!"

Source: Urban Synergies Group q

shaping healthy communities  #UrbanSynergiesGroup @usgthinkers
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,A state of complete physical,
o mental and social well-being
Definition and not merely the absence
of health of disease or infirmity.“
(WHO, 2003)

15

shaping healthy communities

» Total expenditure on mental iliness to be
é&k&h% at least $28.6 billion AUS Dollars
(Source: 2013 Medibank Private Limited
and Nous Group)

 Cost burden of physical inactivity on the
Australian economy was $805 million,
including $640 million in direct costs and
$165 million in productivity losses. (Ding,
et.al. 2016)

16

shaping healthy communities
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17

29.4 BILLION
AUS DOLLARS PER
YEAR

Price for not prioritising what makes live worthwhile

shaping healthy communities

’It takes a whole
village to raise a
child.”

African proverb

shaping healthy communities  #UrbanSynergiesGroup @usgthinkers
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Focus on Urban Design and Planning
-
ﬁ§ Principle 100: “We will support the provision of well-
designed networks of safe, inclusive for
- all inhabitants, accessible, green, and quality public
!‘:‘;‘:%:1{’_”””’3{{’!. spaces and streets, free from crime and violence,
"‘:‘1 "’:: including sexual harassment and gender-based violence,
-‘} T~ considering the human scale and measures that allow for
’_: NEwW ' ” the best possible commercial use of street-level floors,
VI‘ URBAN 'Iﬂ fostering local markets and commerce, both formal and
'I“ AGENDA ”ﬂ informal, as well as not-for-profit community initiatives,
L'i. — 'r,'.-_'-" bringing people into the public spaces, promoting
':,"‘ ' ' ,] walkability and cycling towards improving health and
g: —_— f,"'% well-being.”
7 iy,
H”!Ii}:{ii ;{'."1!' The Role of Participatory and “Bottom-Up” Practices
Source: http://habitat3.org/ Innovation, Data and Technology ;
19
shaping healthy communities
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 19/42

Source: USG image

shaping healthy communities

Grounded and healthy city

+ High quality densification (building design)

» Strategically planned growth (compact and resource sensitive)

» Biophilic design (open space and nature integrated where possible)

» Public transport & Eco-mobility (walking & active travel = good mobility
choices)

» Social cohesion and inclusion (public spaces for interaction, local culture)
» Poverty eradication (resource sharing and caring)

» Social justice (child, gender, age and minorities friendly) -> co-designed,
co- produced and co-created!

» Climate change mitigation and adaptation (across infrastructure
investments)

» Adistributed and circular economy (20 minute city, reuse and recycle)

Scholars: Richard Sennett, Tim Beatley, Brendan Gleeson, Stephen Boyden,

20
Paul Tranter, Rachel Davey, Setha Low, David Harvey :

#UrbanSynergiesGroup @usgthinkers
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->Contemporary advances to design
alb!ﬁ]ﬁ performance evaluation:

* Life-cycle cost analysis

. . * Value engineerin
Holistic Jineerng
D . * Return on Investment (ROI)
es'Qn- » Post-occupancy evaluation (POE)

d iVidend » Value-added design
approaches

é&k . - “Benefits of better urban design
alb!ﬁﬁ are increasingly acknowledged
across all key stakeholder

_ groups, albeit in different ways
Value-adde and forms” Carmona, M., De

d deSlgn Magalhaes, C., & Edwards, M.
(2002)

* Emphasis on “value”




181

Selected Case Study Paper
Mews G.

«Production of space”
Henri Lefebvre

Conceived space Lived space

Your perceived reality

Source: https://upload.wikimedia.org/wikipedia/commons/1/11/Battle_of_Bosworth_Field_diorama.jpg

shaping healthy communities

a%!% You in your reality!

Birth:

Name:

Education:

Income:

Respect:

First & last bath:

After your death your property and belongings:
Funeral service:

Now think about your impact that you can have on others around you! 24

shaping healthy communities
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. 1. Shift the design paradigm to
alb!ﬁﬁ an add-value approach with
urban loveability in its heart

Two 2. Apply system thinking/ co-

g design processes (human-
tanglble centred) to identify tangible

pathways actions that can make an
impacts with the sense of
immediacy.

1. Shift the design paradigm to an
add-value approach with urban
lovability in its heart

26 :

shaping healthy communities
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Urban
Livability

Liveable environments integrate physical and
social well-being parameters to sustain a
productive and meaningful human existence;
productive in the sense that the social clustering
of humans yields considerably more than the
sum total of individual productivity, and
meaningful in the sense that humans need, by
their very nature, to participate in forming
successful and self-sustaining social
systems (Asia-Pacific Economic Cooperation,
2015).

27

shaping healthy communities

&ies
Critic of

urban
livability

“Urban livability must consider urban morphology
as an “incubator” of social and economic functions.
Therefore, economic and physical development decisions
must be coordinated to develop socially and

culturally responsive environments. This process
provides a healthy environment that can emancipate the
abilities of people and fulfill their need to become a part of

sustainable social systems. Therefore, cities that strive
to achieve livability must create a governance
model that supports the civic ecology of
participatory democracy.”

Kashef, M. (2016). Urban livability across disciplinary and

professional boundaries. Frontiers of Architectural Research,
5(2), 239-253. doi:https://doi.org/10.1016/j.foar.2016.03.003
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é&k _ Definition: Urban lovability
a'lm (add value approach)

“The concept can be defined as a positive, voluntary, EXPLORING NEW HORIZONS FOR
and intrinsic feeling, or compassionate affection, SPACE IN SIERRA LEONE
turned into an actuality. It uplifts the individual as well as

the collective human spirit as part of everyday life,
offers an inclusive approach to our collective state of
human existence, and can improve subjective well-being
with a sense of immediacy. By linking everyday life
experiences with the concept of 'urban lovability’,
collective human existence becomes meaningful.”
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uuuuuuuuuuuuuuuu

é&k ) > Shifting the paradigm:
alb!ﬁlﬁ * Quality discourse

» Quadruple Bottom Line

Reframing:  Best practice (human-

innovation centered urban design
and —>focus children and young

experimental people)
approaches
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2. Apply system thinking/ co-design
processes (human-centred) to identify
tangible actions that can make an
impacts with the sense of immediacy.
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Employment
Food security

Housing
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Secure housing and safety Societal Child development &
Food and recreation access . roares sion
Transport provision determinants Life Szcigl o skills
Walkability/ Cyclability of health
Health care and access Social & community
Health literacy Social norms & networks
Lifestyle choices Trust and cohesion
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shaping healthy communities

Rediscover the

magic in our
communities and co-
create “sticky” spaces
and places!
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éﬁk Systems approach

L ies
W4
z‘ « Safe independent childhood
Q mobility (walking and
24 cycling)
* Encounters with nature in
public spaces and

» Design connected play
spaces for all.
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SHAPING SPACES FOR GEN Z
International Forum Report

Canberma, Australia
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&Raies

1. Add value approach works! If, you
identify the shared and lived values as
early as possible in the development
process and measure them through
indicators (qualitatively and quantitatively)
in design performance evaluation!

37

shaping healthy communities  #rbanSynergiesGroup @usgthinkers

2. Treat everyone with
respect, take time and
really learn to listen! The
development project
needs to demonstrate
this through co-design!

38 :
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3. Celebrate each moment
to its full potential and
compassion! Its not going
to come back - |
immediacy!

: 39 :
:  Source: Mews (2016) Right to the city: an exploration in pictures. :
shaping healthy communities  #UrbanSynergiesGroup @usgthinkers
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of a Design-dividend

ShReRses
5. Use positive experiences and

evidence as an agent for change!
(joy through play)

- Liveable to Lovable

41

shaping healthy communities  #{rbanSynergiesGroup @usgthinkers

&Raies

“We are all designers
of a future that needs
shaping in the

Contact

Email:
Gregor@urbansynergiesgroup.org
Mobile: +61 4 22 183 747

Web: www.urbansynergiesgroup.org
Twitter: @usgthinkers

LinkedIn: @GregMews

shaping healthy communities
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Creating healthy cities

David GREEN, Perkins&Will; USA

Abstract

This paper addresses trends in research related to health in urban environments. It
is focused on how regulations control development and the resulting public health
outcomes. Regulations significantly impact public health and as such there should
be legal and scientific mechanisms to monitor the efficacy of adopted regulations.

Cities are critical to the efficient operation of society. Beyond just issues of quality
of life, they are large consumers of natural resources. There is a growing concern
that the form of cities may have a profound effect on public health: chronic diseases
related to obesity, heart disease, and asthma, among many others. But in general,
governments are making decisions about their development in the absence of
critical data and analysis that provides direction for these actions. There is a clear
need to establish research that provides a scientific basis for rationalizing city
planning and urban design. This is an opportunity to use the protocols driving
research to inform the methodology of urban and city design.

An internationally supported system of testing and evaluation protocols, both for
proposed regulations and adopted regulations, is still absent from planning and
urban design processes. Jurisdictions continue to rely on theory and precedents
alone when adopting new regulations. Because of the significant impact that the
built environment has on the health, safety and well-being of the general
population, it seems logical that the profession would adopt scientific research
protocols.

In addition, this paper will examine several specific cases across the globe,
regulated and designed by a diverse group of professionals, that articulate the
issues outlined above and provide methodologies to frame a scientific method for
planning and urban design at a consistent, international level.

Keywords

public health, development regulations, health, safety, welfare, zoning,

1. Introduction

1.1. Analytical Rigor

We have, for the past eighty years, used a quasi-scientific set of criteria to direct and
regulate the design and construction of our cities and districts towns and suburbs. From the
very beginning, pseudo-scientific measures formed the foundation of the professional
planning movement. In this process, however, the rigors of basic research and scientific
methods have been remarkably absent in reflection on the efficacy of planning’s impact on
the built environment. Abstract planning principles are translated into operational



192

Health Districts
Creating Healthy Cities

regulations without a basic protocol for testing, evaluating, and modifying assumptions
based on the results of evidence. The reticence of the profession to test and evaluate is
further complicated by the fact that planning is ultimately implemented through a series of
legal documents — regulations. Once adopted, regulations are notoriously difficult to change,
both due to the precedential nature of the legal system itself and the seemingly inherent
credibility bestowed upon regulation by virtue of its own adoption.

At its core, the planning profession is charged with creating rules and guidelines for the
development of urban and suburban places through constitutional police powers: to provide
for the health, safety and welfare of the general public. Ultimately, effectiveness of planning
means, such as zoning, can and should be measured. For example, Justice George Sutherland
states that plans and their regulations must “expand or contract to meet the new and
different conditions which are constantly coming within the field of their operation” in the
seminal Supreme Court case, Village of Euclid, Ohio v. Ambler Realty Co. (Village of Euclid,
Ohio v. Ambler Realty CO, 1926). He went on to say that, “in a changing world it is
impossible that it should be otherwise.” What Sutherland knew as a fact, and the planning
profession seems unwilling to address, is that planning is only as good as its ability to
positively affect the health, safety and welfare of the people in places it impacts. And, if our
impacts are not positive, we are obligated by the law to improve our regulations.

The creation of an internationally supported system of testing and evaluation protocols,
both for proposed regulations and adopted regulations, is still absent from planning and
urban design processes. Jurisdictions continue to rely on theory and precedents alone when
adopting new regulations. Because of the significant impact that the built environment has
on the health, safety and well-being of the general population, it seems logical that the
profession would adopt scientific research protocols. To avoid doing this would be analogous
to the pharmaceutical industry, in the absence of the Food and Drug Administration,
releasing new drugs to the public without trials and then turning a blind eye to potentially
negative outcomes.

2. Regulations
2.1. The Birth of Regulations

The impetus for regulating the built environment came from conditions that we can hardly
imagine today. In the second half of the nineteenth century, people were living in conditions
that were extremely unhealthy. For example, extreme population density grew in the Tenth
Ward of lower Manhattan without infrastructural support — population densities were as
high as 1000+ people per acre, or roughly 50 times the density of Manhattan today. (Allen,
2010) Most of this population lived in tenement houses with little natural light, open pit
latrines, and no air circulation. With the publication of books such as Jacob Riis’s “How the
Other Half Lives,’ the public began demanding reform through regulation and local
jurisdictions responded. (Riis, 1970) One of the most important steps forward was New York
State’s adoption of the 1901 Tenement House Act. Figure 1 illustrates the impact of
regulations as demonstrated by the evolution of houses themselves. The Tenement House
Act served to open living quarters to light and air, and set the conditions for healthier living
environments.
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While the 1901 Tenement House Act is representative of the changes that were affecting
individual building form and execution, it was with the adoption of the 1916 Building Zone
Resolution of the City of New York that the role of regulations addressed what is commonly
understood as zoning. The catalyst for this action was the completion of the Equitable
Building in the financial district of the city. The building was reputed to cast a seven-acre
shadow across the district at certain times of the day and year, with significant detrimental
effect upon those other buildings in the affected area, and upon the general health and
welfare of residents and office workers in the district. As a response, the city of New York
adopted the Building Zone Resolution. The resolution provided for a number of
requirements, including the zoning of the city into areas for residential, commercial and
unrestricted uses, the requirements of yards for light and air, and restrictions on the height
and form of buildings to ensure natural light and air for the district in general, not solely for
the individuals occupying the buildings. The regulation had a significant impact on the
quality of the city as demonstrated in Figure 2, the height and setback requirements for
buildings permitted under the new resolution. Further, the regulations were easily tested
and evaluated to determine the efficacy of their providing more light and air into the city
streets and parks. (Building Zone Resolution, 1916)
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1. Old Knickerbocker dwelling. 6. The double-decker, where the civic conscience
2. The same made over into a tenement. began to stir in 1879.

3. The rear tenement caves. 7. Evolution of double-decker up to date.

4. Packing-box tenement built for revenue only.

5. The limit; the air shaft— first concession to tenant.

Figure 1 Tenement Transformation

Figure 1 above shows the evolution of the Knickerbocker tenement house type leading up to
the 1901 Act and subsequent to the Act. The transformation from 5 to 6 demonstrates the
direct, positive effect the Act had on the living conditions of the residents; in this case, the
diagram illustrates shafts for natural light and air included on sidewalls between the
buildings, which were lined up in rows.
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Figure 2 Diagram, 1916 Building Zone Resolution

Figure 2 above demonstrates the logic and application of new building design from the 1916
Building Zone Resolution. It specifically describes the setback requirements for new buildings
to ensure light and air reaches the streets below. (Building Zone Resolution, 1916)

This original ordinance was updated and modified thousands of times over the course of 45
years until the 1961 Zoning Resolution superseded it. The adoption of this ordinance
signaled the acceptance of a radically transformed understanding of the way regulations
operated. Instead of relying on simple, straightforward guidelines that were easily tested,
the newly adopted regulations were much more reliant on formula-driven criteria for
development. This transformation created a scenario in which it was almost impossible to
project the physical outcome resulting from the regulations because each project was easily
manipulated based on local and site-specific conditions. This is demonstrated in Figure 3, a
seemingly simple calculation to determine building massing and spacing that opened the
process to infinite possible results, most of which led to unintended consequences such as
degradation of the surrounding public space in terms of light and ventilation at the street
level. In addition, there was almost no incremental testing of the proposal to ensure that it
would garner the desired results and that those results would meet the constitutional
guarantees of health, safety and welfare. While the specifics of the 1961 Resolution were
not copied verbatim into other ordinances across the country, the logic of regulating the
development of cities and towns and suburbs was predicated on this Resolution almost
universally. The following section demonstrates two very specific regulations that were
adopted, generally, throughout the country without testing and evaluation, and the impact
they have had and continue to have on the built environment. (1961 Zoning Resolution,
1961)
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s i8 the required Lp is the length
minimum dis- of building A,
tance between as defined,

a wall of

building A and Lp is the length
a wall of of building B,
building B. as defined.

ILLUSTRATIONS OF SECTION 23-T11
Figure 3 Diagram, 1961 Zoning Resolution

Figure above illustrates the fundamental change with the adoption of the 1961 Zoning
Resolution. It describes the calculations for meeting building spacing requirements. (1961
Zoning Resolution, 1961)

The 1961 Zoning Resolution had profound impacts on the way we plan and construct cities.
At the time, none of the assumptions upon which the new Resolution was based were
tested; not prior to the adoption of the new code, nor after its adoption.

The impact this and other regulations had on the built environment and ultimately on public
health can be demonstrated through numerous examples, two of which are outlined below.

2.2. Regulating Local Streets

In the seminal United States zoning case, Euclid v. Ambler, the core issue before the court
was the question of protection of single-family neighborhoods. The case was brought to the
court in a time, the 1920’s, when questions of appropriate uses in these neighborhoods
were critical. It was not uncommon to find toxic uses, such as rendering plants,
slaughterhouses and tanneries, interspersed with people’s dwellings. At the time of the case,
there was a clear need to separate these extremely unhealthy operations from the districts
where families lived. (Village of Euclid, Ohio v. Ambler Realty CO, 1926) Over the course of
subsequent decades, however, the protection of single-family neighborhoods expanded
greatly. This is demonstrated in a number of regulations adopted, especially through the
1950s, that include minimum lot sizes for single-family homes, and extreme restrictions on
corner groceries, neighborhood restaurants and other uses that had historically been a part
of the rich mixture of a healthy neighborhood. While there are many examples of
regulations that were adopted that have, and continue to have, negative impacts on the
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health, safety and welfare of the general public, there are some that stand out especially as
clearly demonstrating the need for scientific study to determine the true impact they have.
Further, they demonstrate the legal implication of the enactment of such regulations.

A specific example of this can be found in the subdivision ordinance adopted by the City of
Atlanta in 1957. It included, as did many other ordinances adopted throughout the country
at the time, a seemingly simple, clear and intelligent requirement that cut-through traffic
(traffic moving through a particular geographic area with no intention of stopping in that
area) should be minimized, or if possible, eliminated from single-family developments. The
statement, “Local streets shall be so laid out that their use by through traffic will be
discouraged,” was a prominent element of the Atlanta Ordinance. (Part 15 Subdivision
Regulations, 1957) The requirement has led to a very particular development pattern as
demonstrated in Figure 4. Individual suburbs are designed and developed in such a way that
there is absolutely no connectivity between the subject development and other contiguous
or proximate developments (residential or commercial). This seemingly benign requirement
has had enormous impact on the lives of the inhabitants of the communities developed
under this ordinance.
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Figure 4 Diagram, Typical Street Pattern

When this ordinance was originally adopted, it was not tested or evaluated, and so no
determination could be made about its ability to actually provide a healthy and safe
environment for its occupants. Today there is mounting evidence that instead of being a
healthy and safe development strategy, it is actually causing unhealthy and unsafe results for
the inhabitants of the areas developed under the regulation. (Ewing, R., et al, 2003) Certainly
further investigation is warranted to expand and verify the initial research, but this
expanded research is extremely slow in coming. As with all regulations and laws, changing
these ordinances is extraordinarily difficult.

It is here, in the evaluation of regulations, that the practice of following a scientifically
dictated protocol for research would prove beneficial. If basic research provided the data
and subsequent interpretation to correlate a regulation with specific health or safety issues,
including obesity, asthma, heart disease, pedestrian and vehicular deaths and injuries,
elevated crime rates, or even long-term house values (an issue of welfare), the professionals
charged with creating and adopting such regulations would have much greater certainty that
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they were creating healthier, safer and more economically vibrant developments, and they
would be fulfilling their professional obligation to ensure the constitutional guarantees upon
which Justice Sutherland based the ruling that made the regulations constitutional in the
first place. Further, from a legal standpoint, it would be much easier to modify existing
regulations if there was compelling scientific research to back up the proposed
modifications.

2.3. Regulating Block Size

Current research indicates that walking provides health benefits; that areas of cities with
more pedestrians (people walking) are safer; (Ozbil, A., et al, 2015) and that areas of cities
with more pedestrian traffic, particularly commercial, are more economically robust.
(Boarnet, M. G., et. al, 2008) (Litman, T. A., 2017) As with most current information
regarding cities, towns and suburbs, and the efficiency of their operation, more research is
needed to understand correlations between walking and urban planning. But taking the
premise that more people walking in cities promotes the health, safety and welfare of the
general population, current regulations can be evaluated based on their efficiency in
producing developments that are conducive to pedestrian activity.

Throughout the United States, the single most difficult element to incorporate into new
development, redevelopment, and other forms of modifications to a jurisdiction’s physical
layout is the creation of new streets. This difficulty stems from several issues: maintenance
costs borne by the jurisdiction, a pre-conceived notion that more streets are less
environmentally beneficial, and, as demonstrated in Section 2.0, a general belief that more
streets lead to more traffic. Each of these issues demands additional research, but it is
extremely difficult to replicate the highly connected street systems of cities and towns
constructed in the pre-regulatory era. In this specific case we are focusing on expanding
pedestrian activity, and the effect the street system and the regulations that drive street
locations have on the efficacy of providing pedestrian activity.

As a basis for researching the correlation between street layout and pedestrian activity, the
first step is to identify areas that seem to promote pedestrian activity and those that seem
to suppress it. An example of the former is New York, arguably one of the most pedestrian
cities in the world. In New York, specifically Manhattan, the streets are highly connected,
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with resulting block sizes of 200 feet in the north-south direction, and block sizes generally
between 500 and 800 feet in the east-west direction. In this system, there appears to be a
correlation between the size of the block face and the level of comfort in walking similar
distances. As demonstrated in Figure 5, a walk in the north south direction of 10 blocks is
perceptually different from a walk in the east-west direction of the same distance. This
begins to identify the possibility that the physical distribution of streets has a direct effect on
the comfort of the pedestrian, and further on the efficacy of the system to produce the
desired result, more pedestrian activity. It is generally perceived to be easier to walk the
half-mile uptown than the same half-mile crosstown. A similar observation was made by
Jane Jacobs in her book The Death and Life of Great American Cities, in which she advocated
for the use of short blocks to increase the number of potential route choices for pedestrians
and to avoid monotonous streets. (Jacobs, 1961)

The research on block dimensions and its correlation to a supportive system for pedestrian
activity is not the end, however. It is merely an analytical method for providing cities with
the tools to create more energy-efficient and healthier overall systems. The increased
number of people who walk due to myriad factors will have a direct impact, we assume, on
the reduced use of fossil fuels for automobiles. It should also create a more efficient overall
system for distribution of utilities and a more resilient infrastructure layout, which minimizes
rebuilding when single buildings are reconstructed or newly constructed. In addition,
increased walking should correlate, again, we assume, to decreased numbers of health
problems such as early onset diabetes, heart disease and asthma. However, the basic
research to prove or disprove this is currently almost nonexistent. Cities are, in aggregate,
among the largest users of energy, and home to the greatest number of people, yet the
national planning community and the funded research within which it is engaged, is minimal.
There is a clear need for an increase in research in these areas.

The physical layout and efficiency of the pedestrian system in this case is tied directly to the
original regulation that dictated where and how streets would be laid out as Manhattan
developed. In this case, it was the Commissioners’ Plan of 1811, a survey and plan that
identified the location of streets as the city grew. The power of the regulation in this case
was in the certainty of the outcome, and, in retrospect, the value of the plan for producing
(or allowing) significant pedestrian activity. (Bridges, 1811)

Throughout the twentieth century, however, the methodology for the laying out of streets
changed radically. As indicated in Example 1, connected streets were discouraged or
prohibited. (Part 15 Subdivision Regulations, 1957) (Ozbil et al, 2011) (Peponis et al, 2008)
(Peponis et al, 1997) (Peponis et al, 1998) (Christova et al, 2012) Further, streets were no
longer identified in a specific plan, which might guarantee short block faces and highly
connected system, but instead were placed project-by-project based on capacities of
individual projects and the demands those projects would place on the vehicular efficiency
of the system. The resulting pattern of development is indicated in Figure 6. It clearly shows
the physical implications of the regulations, including limited intervening public streets,
expanded parking requirements, and significant building setbacks, among other
requirements that led to the disappearance of the connected system of pre-regulatory cities.
The outcome of these regulations is development patterns that deter inhabitants from
walking. There appears to be a direct correlation between the sizes of blocks (or the
frequency of streets) and the level of pedestrian activity. This is further indication of the
need for a rigorous research platform for the investigation of these issues.
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Figure 6 Block Dimensions Suburban Atlanta, Perimeter Center

2.4. Correlation Between Regulations and Development Patterns

The first trajectory is exemplified through a simple analysis of the relationship between
regulations in place and block sizes. Assuming the hypothesis offered in the previous section
that “walking provides health benefits” is accurate, then what was the correlation between
regulations in place and the resulting block sizes, and by extension frequency of streets?
Figure 7 below indicates the results of a cursory investigation into the relationship between
the existence of subdivision regulations and the size of blocks. In this statistically limited
sampling, the data suggests that there is potentially a significant correlation between the
mere presence of a regulation and the efficacy of creating small, consistent block sizes.

The conclusion derived from this limited investigation is that there is an inverse correlation
between the degree to which regulations are implemented and the efficiency of creating
consistency; the stated goal of the regulation. If this is verified through further research, it
implies that the regulations adopted to provide for health, safety and welfare are resulting in
development patterns that are inconsistent with the goals of the regulations.

Looking more closely at a sub-set of projects, we can start to see how recent design and
planning work compares to these more broad findings. A look at over 50 projects completed
around the world within the last 10 years demonstrates that, despite the best intentions of
the designers, the average block size for these modern district and campus plans is even
larger the post-1928 block size, at 7.71 acres. When only research district projects are taken
into account, the average block size is similar, at 7.59 acres (Table 1). This could be the result
of the traditional “buildings in a park” typology, only recently falling out of favor for a more
urban format, or it could be influenced by something else entirely. Without a rigorous
analysis process it is very difficult to understand the causes and effects of design decisions.

This early work supports the proposal that there should be regional, and even national,
systems in place to track these issues. The computing power and much of the data already
exists, but the planning profession is slow in making moves to identify critical data that
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would form the foundation for a more rigorous and directed national research agenda. (Al-
len, 2010)

Observation 2: the standard deviation of average block size in the following selected cities has increased from .79
to 6.14 from pre-1928 subdivision to post -1928 subdivision.

Pre 1928 Block Size Post 1928 Block Size

ave. max avg max

acres acres acres acres
1 Atlanta, GA 370 826 1 Atianta, GA 22.87 44.49
2 Boston, MA 3.09 413 2 Boston, MA 9.45 l4.46
3 Baltimore, Md 3.29 | 5.78 ‘ 3 Baltimore, Md 14.93 22.72
4 Charleston, S.C, 412 6.07 4 Charleston, 5.C 16.89 25.25
5 Chicago, Illinois 351 496 5 Chicago, Illinois 1474 19.10
6 Los Angeles, CA 4.41 7.89 6 Los Angeles, CA 8.01 16.08
7 New York, N.Y. (Manhattan) 2.60 3.67 7 New York, N.Y. (Manhattan) 7.72 1331
8 Omaha, Nebraska 434 826 8 Omaha, Nebraska 8.27 13.42
9 Partland, Oregon 192 372 9 Portiand, Cregon 2.69 424
10 Philadelphia, Pennsyivania 3.07 633 10 Philadelphia, Pennsylvania 5.03 5.88
Average 31 591 11.06 17.90
Median 3.40 593 8.86 1527

Std. Dev 0.79 1.80 6.14 1142

Figure 7 Statistical analysis provided by Douglas Allen, Georgia Tech. (Allen, 2010)
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2.5. Tracking and Projecting Data

Once we begin to understand the interaction of regulations and development historically,

the next step is applying this knowledge to current and future projects and places. To do this

involves first developing a method of recording baseline data for such projects. Perkins+Will

have recently undertaken such a program for all of their urban design-scale projects. The

program, called PlanMetrics, lays out 9 key metrics captured for each project greater than 5

acres. The associated data (figure 8) is then collected, compared, contrasted, and subjected

to further inquiry.

The database grows as more projects are completed. In this way, Perkins+Will have begun a

system of testing whether or not their own projects meet their stated intent, both defined

by the clients, planners, and designers involved, but also by the regulatory context in which

they are created. Data collected and referenced in Table 1 includes project area, right of way

area, total public blocks, and number of intersections, for example, along with other vital

statistics. With more advanced analysis, information such percentage of park area or

intersection density, can be recorded and compared. An example of this level of analysis on

both a single project, as well as cross multiple projects, can be seen in figures 9 and 10.
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Figure 8 Sample Project Datasets from PlanMetrics

The database grows as more projects are completed. In this way, Perkins+Will have begun a
system of testing whether or not their own projects meet their stated intent, both defined
by the clients, planners, and designers involved, but also by the regulatory context in which
they are created. Data collected and referenced in Table 1 includes project area, right of way
area, total public blocks, and number of intersections, for example, along with other vital
statistics. With more advanced analysis, information such percentage of park area or
intersection density, can be recorded and compared. An example of this level of analysis on
both a single project, as well as cross multiple projects, can be seen in figures 9 and 10.

This method is not limited to Perkins+Will projects — any district, neighborhood, city, or
region around the world can be analyzed using the same method of metric collection,
thereby establishing a comparable set of baseline information for projects that are
anecdotally deemed “successful”

|II

or “unsuccessfu
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Tota! Project Area @ [acres) 606
Tolai Block Ares. @ 499
Total RoW Area @ 107
Total Public Block Area @ 0
Total Development Area @ 499
Total Buiidable Area @ 434
Total Bullding Area @ 65
Total Roadway Area @ 12
Tolal Podestrain Area @ 95
Length of Centeriines @ (mies) 6
Total Number of Blocks @ 35
Total Number of Intersections @ 23
Langth of 10 w. par unit area full project 0.01
Area of row per unit area full project 0.18
Area of park pet unit area 0.00
Asea of sdewalk per unit area 0.16
Aroa of development per unit area 0.82
Area of bulldable srea por unit arsa 0.82
Area of bulidng footprint per und atea 0.11
Intersections per unit ates 0.04
Blocks per unit area 0.82
Area of roadway per area of row 0.11
Asea of padestrian area per area of row 0.89
Area of park 1o developablo 0.00
Area of buildable per area of deveiopable 0.82

Figure 9 Sample Project Analysis from PlanMetrics
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Figure 10 Project Analysis from PlanMetrics

One particular project type that lends itself to this analysis method is the research
environment. Often owned (or at least operated) by a single entity, these projects are
complex districts with multiple building types, public (or publicly accessible) streets and
open spaces, and often their own set of governing regulations. Increasingly, research
environments are districts integrated seamlessly into the larger city and thus have many of
the same opportunities and challenges as the neighborhoods outlined in previous sections.
Beyond the practical advantages, these places of research should be laboratories for
understanding the impacts of the design standards and regulations that create them.

An example of this approach of collecting baseline data and projecting project performance
is the infrastructure plan for Innovation Square in Gainesville, Florida (figure 11). The
research and innovation district is located at the heart of downtown Gainesville, and is
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owned and operated by the University of Florida. This complex interaction of municipal and
institutional interests led to challenges in project coordination, but also interesting
opportunities for learning from the project. A key concern for the stakeholder group was
understanding the potential for energy efficiency onsite, as well as coordinating a complex
system of utilities and public realm features. First, the team developed a coordinated
strategy for they physical layout of utility infrastructure based on project goals as well as site
constraints. An analysis of baseline and efficient utility use in comparable buildings was then
performed to create a framework of understanding for project performance (figures 12-13).
While not directly related to testing of regulations per se, this example serves as a powerful
precedent of a methodology to test potential impacts of design and policy decisions before
final construction has taken place.

3. Case Study One

3.1. Innovation Square

One particular project type that lends itself to this analysis method is the research
environment. Often owned (or at least operated) by a single entity, these projects are
complex districts with multiple building types, public (or publicly accessible) streets and
open spaces, and often their own set of governing regulations. Increasingly, research
environments are districts integrated seamlessly into the larger city and thus have many of
the same opportunities and challenges as the neighborhoods outlined in previous sections.
Beyond the practical advantages, these places of research should be laboratories for
understanding the impacts of the design standards and regulations that create them.

An example of this approach of collecting baseline data and projecting project performance
is the infrastructure plan for Innovation Square in Gainesville, Florida (figure 11). The
research and innovation district is located at the heart of downtown Gainesville, and is
owned and operated by the University of Florida. This complex interaction of municipal and
institutional interests led to challenges in project coordination, but also interesting
opportunities for learning from the project. A key concern for the stakeholder group was
understanding the potential for energy efficiency onsite, as well as coordinating a complex
system of utilities and public realm features. First, the team developed a coordinated
strategy for they physical layout of utility infrastructure based on project goals as well as site
constraints. An analysis of baseline and efficient utility use in comparable buildings was then
performed to create a framework of understanding for project performance (figures 12-13).
While not directly related to testing of regulations per se, this example serves as a powerful
precedent of a methodology to test potential impacts of design and policy decisions before
final construction has taken place.

From this, the project team created a system for projecting energy use based on various
options, in this case both block-by-block, and by different phasing scenarios. The resulting
dashboard compares these potential build-out scenarios to conventional and energy-
efficient baselines, as well as the various options to each other. (Figures 14-16)
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By projecting and analyzing this information in context (Figures 11-13) the project team was
able to make better decisions about the balance of building types and the importance of an
energy efficient scenario based on actual data, rather than intuition or standard practice.

In this situation, the scenarios tested were independent from regulation, and were limited to
shifts in the balance of building typologies. However, the process of defining success, testing
scenarios, and ultimately adapting design and policy based on observed outcomes in this
smaller controlled environment demonstrates one potential method for developing similar
tools to evaluate these and other metrics as a more comprehensive research protocol
evolves.

The proactive approach to understanding utility capacity led to a unique investment model
specific to this site, based on the evidence provided by rigorous analysis of the various
options and the resulting detailed understanding of the preferred design scenario. Scaled up,
this type of approach has the potential to influence our understanding and thus design of
many aspects of research environments that we currently take for granted, as well as district
and neighborhood planning and design more broadly.

4. Conclusion

4.1. Future Research Plan

Moving forward it will be key to incorporate lessons learned from the methods outlined
above into a comprehensive research strategy. The approach of such a strategy should be
three-fold: first, no progress can be made until there is a consistent and reliable way to
gather and record data about existing and planned places. A well-defined but simple data set
should be the base for informed decision-making. Second, for both society and the
profession, there needs to be further study into what constitutes “success” in the various
aspects of the built environment. This can include health, safety, comfort, energy
consumption, and any number of other metrics which have value for the lives of people in
cities and towns. Data without a contextual metric is essentially meaningless. Finally, to fully
capture the power of the data, tools and systems for projecting impacts of planned designs
and regulatory changes, as well as tracking progress in real time after they are realized, are
crucial to verifying hypotheses about “success.” In this way a system of trial and adjustment
can be created to ensure that regulations are indeed having the impact they are intended.
To this end, regularizing a key set of questions about the performance of place in relation to
the regulations that shaped that place is imperative in creating better laws and guidelines.
While there may not yet be a mechanism for a national or international research program,
individual jurisdictions and the designers and planners who work with them can begin to ask
these questions and build the database that will eventually inform a larger conversation, as
well as adopt and further develop tools such as those presented in Section 3. The more data
that is collected and shared, the easier it will be to make the case for more universal
participation in research activities, as well as changes to law and regulations that shape our
physical environment.

4.2. Concluding Remarks

This paper examined the current and future trends in research as it pertains to city planning
and urban design. It is intended to demonstrate the need to reconsider the methodology
used in planning cities, towns, districts, and suburbs. There is a significant lack of scientific
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rigor in the research protocols, and further a lack of research in general, in these arenas. The
paper poses questions and identifies potential fundamental problems with the current
system, and further identifies the need for support for these efforts.

Regulations drive the pattern of development almost to the exclusion of all other influences.
They are legally binding and not easily susceptible to change. However, the method through
which current and future regulations, and the environment in which they are created, can
change is through the implementation of stringent protocols for basic research. The built
environment affects our health, safety and welfare, and the rigor with which we investigate
the effects on the public should be commensurate with those efforts.

Many of the questions that need to be addressed such as the relationship between urban
form, pedestrian movement, and public health cannot be adequately addressed because we
do not have a database of sufficient size and depth on the variables of urban configuration
to adequately research the issues. Is there a relationship between energy consumption,
public health, and the configuration of urban infrastructure? The same questions remain
unanswered for energy consumption, and especially re-use of existing infrastructure in light
of land use changes over time. What configurations offer the greatest accommodation of
change? The aim of this paper is to propose that these efforts are in the national interest of
the citizenry, and that as we regulate for the development of cities, we should create a
research base to align the regulations that dictate our actions with scientific evidence.
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Abstract

Abu Dhabi’s galloping growth is shepherded by a stringent set of standards and
guidelines for both the public space and the built environment. Its urban form that
follows the main characteristics of most new Arab cities (automobile dependency,
modernist grid and monotonous suburban sprawl) has already started gaining the
attention of scholarly research. However, that research body still misses a critical
analysis of the dynamic interaction between the qualitative quotidian practices and
the produced urban form. Such an analysis could shed light on the relationship
between socio-ethnic groups and urban space programming and appropriation.

This paper presents findings from an ongoing research program for the search of a
link between the design and use of public spaces, and the surrounding urban
morphologies within the diverse sociocultural context of Abu Dhabi. Fourteen public
spaces of the city (both formal and informal ones) were examined in terms of their
typology, functions and social profile, as well as for the correlation with their urban
context and the public transportation networks. In situ methodological approaches
such as behavioural mapping, impromptu discussions and photography were
applied in order to shed light on the intricate particularities and qualitative
properties of public spaces. The mapping of the public spaces was conducted under
the prospect of comparability, either between themselves or with future studies in
similar cities in the Middle East and beyond.

The research program — albeit not completed yet — amplifies the importance of
informality as an indicator of urban health and as a reminder of insufficient urban
planning programming and urban design practices. It also underlines the
importance of preserving or even pursuing informality as a catalyst of social
cohesion, cultural flexibility and inclusivity. Furthermore, certain urban
morphologies, related more to a higher and a more organic degree of pedestrian
connectivity seem to optimally contribute to a more diverse and successful public
space.

Future phases of the program could also reveal relations on the metropolitan scale
with regard to mobility, public transportation needs, strategic approaches and the
need to control urban sprawl! and densities. This case study of Abu Dhabi could then
become of valuable guidance on rewriting public space design manuals and on
exporting urban doctrines.
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1. Researching Abu Dhabi

1.1. Introduction to context

While often dwarfed next to Dubai in terms of scholarly attention, Abu Dhabi is emerging as
a paradigm of a new Arab city in the Gulf region. Its transformation from a seasonal fishing
post to a contemporary global hub — as fuelled by the oil boom — has been achieved under a
consistent and pragmatic political will (Kyriazis, 2017). Its five decades of history, although
shallow compared to most cities, were enough for the city to grow to the extent that
construction moratoriums were issued twice in order to allow the city life to catch up
(Elsheshtawy, 2008). Automobile dependency still dominates and shapes the urban form
(Montagne, 2016) resulting an expensive sprawl against both urban fronts: the desert, with a
post-modernist suburban lifestyle and significant horizontal segregation; and the waterfront,
through constant reclamation on a sensitive marine ecosystem and the production of
exclusive expatriate-based resort-like developments (Kyriazis, 2018). Catalyst to that is the
effort of the city to keep up with the latest trends on global urban design and real estate
developments while pushing for high targets in tourism that led to emphasis on security and
public space privatization (Samarrai, 2018). The urban and architectural scales are controlled
by a meticulous set of manuals, partially aligned with the local cultural and climatic
conditions. Especially with regard to the public space, it is the analytical manuals,
privatization and an almost Orwellian level of security that generate a sense of over-
management (Kyriazis, 2019).

1.2. The research project

In a city that was created in a tabula rasa for the sake of modernization (Al Fahim, 2014) and
where the built environment is renewed to the degree of risking to eradicate even those
shallow layers of modernist history (Menoret, 2013 and Elsheshtawy, 2008), its citizens —
expatriate in majority — are a permanent testament of its temporality. A labor/sponsor
based residency system underlines this property. However, they provide a pulse to the city
as well as a seemingly uninterrupted collective memory that ensures the continuity of its
existence (Elsheshtawy, 2019). The public space is their field of action. The street, the
square, the alley; a space of interaction without which urban life would not exist (Lefebvre,
2003).

It is this space and its interaction with its users and the urban form that is under research. A
city-wide behavioural analysis that would highlight social parameters and could associate
them with the urban morphology. In this light, the research team combines forces from two
institutions and three disciplines: Architecture, Sociology and Human Geography.
Documenting the behavioural profile of public spaces and superimposing it to the urban
form and mobility patterns would answer questions related to the genesis and impact of
informality, to the consequences of zoning practices and to the interconnectivity of the
public realm (Kyriazis, 2019).
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Quotidian urbanism has been studied thoroughly in many cities for the last decades,
following the influence of Jane Jacobs, William Whyte, Kevin Lynch, Jan Gehl and others.
Middle Eastern cities were also examined, as their pre-modern, organic urbanity highlights
the importance of randomness and spontaneity (Elsheshtawy, 2011; Robabecciah, 2018;
Alawadi, 2019). However, this meticulous study of Abu Dhabi is critical, as the role of
informality is tested — and eventually becomes essential — against a condition of over-
management and overregulation. Aspects of Abu Dhabi’s daily patterns have already been
studied (Alawady, 2019; Elsheshtawy, 2019), but this project includes the entire
metropolitan area, aspiring to juxtapose the intricate urban morphologies with the public
space users and their diverse sociocultural backgrounds.

1.3. Methodology

Achieving comparability and representativeness within that mega-scale was a key target for
the research project. Comparability regarded the formal/informal dualism, different
neighbourhoods of the city as well as with other cities in the region. This hypothesis raised
the issue of splitting the city to major parts with distinct urban/social characteristics.

The analysis of urban and statistical data would precede the social/behavioural one.
However, since access to any statistical and demographic information was limited, the
observational part should involve an upgraded empirical analysis, supported by impromptu
discussions with public space users (instead of a formal questionnaire). Simultaneously, the
role of photographic documentation became even more critical for both parts. Public space
photography was a sensitive issue concerning privacy and socio-cultural particularities and
special techniques were applied (Kyriazis, 2019).

Observations covered morning-afternoon-evening time slots for both weekdays and
weekends, thus adjusting to quotidian religious practices and labour patterns. Furthermore,
due to the extreme climatic conditions of Abu Dhabi, most daytime observations were
conducted during winter. They include description of actions, brief profiles of public space
users (nationality, occupation, commuting means and origin etc.) and mapping of their
pathways and actions within that space. This mapping would get superimposed to the urban
analysis for a spatial visualization of the observational grid. Furthermore, those profiles will
be used to reveal mobility patterns at the metropolitan scale.

2. Analysis - Observations

2.1. Selection of studied public spaces
A first effort to pinpoint all existing public spaces in Abu Dhabi highlighted the volatility of
the informal ones as well as the necessity of acquiring information of any elusive yet
remarkable activities around the city (figure 1).
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Figure 1: Map of public spaces in Abu Dhabi. Formal spaces are in green (sized after their
importance/impact) and informal spaces are in red.

For addressing issues related to observations’ time management and comparability without
compromising its scientific principles, the city was divided in seven zones with distinct
morphological characteristics and ethnic distribution (in numerical order): the downtown
superblocks, the mid-island low-rise villas, the institutional Maqta channel, Khalifa City, the
industrial suburbs, the desert sprawl suburbia and the waterfront expatriate free zones
(figure 2).

Two public spaces were chosen from each zone; a formal and an informal one. This way,
observations from all fourteen spaces in various timings and days would secure a
representative enough reading with comparable results. Special attention was given to
issues that could affect the objectivity of the observations, such as the intricate climate of
the region and major religious events (i.e. the holy month of Ramadan).

Figure 2: Map of the selected public spaces to be studied.
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2.2.  Urban Analysis

A layered urban analysis was necessary both for comprehending the morphological
distinctions that the aforementioned grouping induced and for becoming the basis upon
which the behavioural mapping will take place. All fourteen chosen spaces are depicted in
thematic layers of urban morphology, namely Built-up space, building heights, land uses
(ground floor and overall), pedestrian space and road network (figure 3).

Tl imbaes. Sl

Figure 3: Urban thematic maps of the fourteen assigned spaces (as numbered in Figure 2 with
“f” and “I” standing for Formal and Informal). All mapped areas are 1x1km in dimensions.

The theme maps alone reveal patterns of relations between the studied spaces and their
urban surroundings. Density, heights and plots’ shapes consist a first level of reading related
to walkability, accessibility and porosity.

3. Observation findings

3.1. Behaviour mapping

While only few observation slots remained at the time this paper was authored and most of
the digital mapping process is still under way, several significant findings have already
emerged. These findings are a fruition of activity observations, qualitative information from
the public space users and from the mapping itself.

The research team sought for both formal and informal activities — regardless of the
formal/informal status of the site itself. This distinction was elusive (especially in formal
spaces) but clear once occurred. However, activities on informal public spaces also display
timing and usage patterns, thus highlighting the absence of formal public spaces or the
absence of specific uses/activities within them, in major parts of the city.

However, this project focuses not only on the public spaces themselves, but also on their
relation with the surrounding urban morphology. The mapping of pathways and activities
(figure 4) focuses more on the latter.
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Figure 4: Mapping of pathways and activities of public space users (source: authors).

3.2. Formal Public Spaces

The formal public spaces chosen in this project can be divided into three categories, in terms
of design sequence: The ones that were created and designed at an ad-hoc basis, like the
famous Corniche downtown park (as part of the waterfront regeneration). The parks with
plots allocated by Master Plans that got developed later in an isolated fashion (like the parks
of areas 4f, 5f and 6f shown on figure 4). Lastly, the parks that were created in residual
urban spaces i.e. within highway junctions (like the park on area 3f).

Observations showed that in most of these public spaces, informal actions were less than
few and they were usually hinging on alternative use of sport courts (due to overpopulation
in other, popular sports), small-scale and time-limited occupation of playground equipment
(by sleeping Municipality workers or smoking youth) and arbitrary car parking at unpaved
edges of the areas. Security personnel assigned by the Municipality however rapidly quench
most of these cases. Other surprises like trash collectors searching on bins and users of
quad-bikes inside grass-landscaped areas were rare.

Regardless of the size and importance of the public spaces, it seems that their success
depends on the presence of flexible areas within them; areas devoid of a program, areas
open to experimentation, adaptation and customization. In the studied cases, this is
manifested by open areas of greenery that can easily adapt to cultural particularities and
habits (i.e. family pic-nicks) but also absorb extra demand in popular segments of the park
(i.e. football courts etc.). Furthermore, such spaces are also capable of accommodating local-
scale attractions introduced by individuals that rent their needed space from the
Municipality. Thus, some revenue comes back to the local authorities (or to park managers)
and at the same time, initially unforeseen uses enrich activity options.
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3.3. Informal Public Spaces

The informal spaces chosen are either underdeveloped (or not developed at all) public
spaces or undeveloped private plots. While many informal spots of Abu Dhabi have
established some kind of permanence — albeit a delusive one — many others disappear or
appear at surprisingly frequent rates, underlining a condition of temporality. Practically
speaking, figure 1 would need constant updating.

Informal spaces usually serve in absence of formal alternatives in a neighbourhood.
Therefore, they highlight the deficiencies of the preceding master plans in supplying public
spaces in general or specific facilities that could address demand from local residents. This
also indicates a gap on the usually top-down urban planning processes and their inability to
reflect on the social dynamics of the city. Abu Dhabi — as well as many of the Arab cities of
the Gulf — is highly ethnically diverse with the indigenous population occupying only 19% of
the total (SCAD, 2018), the majority being from the Indian subcontinent (India, Bangladesh
and Pakistan). In this light, it is not surprising to witness so many spontaneous cricket games
(especially in sectors 3, 4, 5 and 6). Other sports performed are volleyball (mostly by Indians
in the 5i spot), badminton (on pedestrian sidewalks of the 1i area) and football.

In most of these cases, informal gatherings function as community condensers. The Indian
volleyball gatherings on area 4f resonated as friends’ meetings after working hours, to end
up in running neighbourhood championships. Similar settings appear in cases like the
Bangladesh square (Elsheshtawy, 2019). Such post-work ethnic gatherings also display a
sense of resistance to the daily routine, to labour anxieties and transience.

However, the expatriate communities are not the only ones that express their quotidian
anxieties this way. The local youth (including other Arabs) also try to unwind themselves and
socialize in manners related to automobiles and engine sports in general, a phenomenon
frequently met in the region (Menoret, 2013). The Bateen beach (sector 2i) is a hot spot for
impromptu jet ski races during the sunset. To this direction, the informal cases of the areas
4i and 6i are indicative of the consolidation of the private car as a personality extension as
well as of the profound impact of the monopoly of this means on shaping the city’s urban
morphology. The car is used to shortcut big-sized, dirt/sand-covered city blocks and to stop
at canteen stations for drive-through dinner orders. Canteen stations are an upcoming trend
in Abu Dhabi: apart from following major events in the city (about sports, concerts and the
like), they also make self-organized groups, occupying informal public spaces next to
highway entrances to the residential suburbs. This trend is so vibrant that the Municipality
have been trying to settle the canteen groups in temporarily formalized areas.

3.4. lllegality Vs Informality

The use of unfenced vacant private plots and the performance of several actions in formal
public spaces have often been the subject of criticism from local authorities. After raising
issues of security and socio-cultural particularities, informal behaviour is sometimes
demonized or even penalized (Gulf News, 2018). However, wide scholarly research has
shown that security issues truly arise in the absence of street life and informal urbanism
(Jacobs, 1961). In addition, such measures tend to strengthen the sense of segregation and
temporality and actually function as a catalyst for informality and a reply to oppression
(Menoret, 2013).
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Interestingly, there is also the issue of a proper definition of informality and illegality by both
local authorities and designers. This became apparent on many of the formal spaces through
the popular action of barbequing. While barbequing is a favorite task for many park visitors
(mostly with an Arabic background), the official parks’ signage was clearly prohibiting it.
Some of the parks were later equipped with special built-in barbeque stations but the
signage remained. Fishing is another popular but occasionally controlled activity.
Conversations with Pakistani and Indian fishermen found in the 7i site implied a matter of
public space clarity and quality in terms of preserving a high-end image of a public space and
matching it with the “values” of its urban surroundings.

3.5. Informality and Space Privatization

The need to issue special permits for photography in the sectors 2f and 7f reminded the
research team of other impactful space-generating for