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Synopsis 

Increasing climate vulnerability has made adaptation a critical matter for Asian cities. Several 

urban adaptation strategies, such as engineering solutions or climate resilient planning and 

land use regulations, have been largely tested. Climate adaptation contribution of a Transit 

Oriented Development (TOD) has however hardly been assessed, highlighted and tapped into. 

Yet, the advantage of a TOD approach lies in its capacity to come as a co-benefit to other 

major urban improvements: containing urban sprawl, reducing air pollution, GHG emissions 

and the urban heat island effect, mainstreaming mixed land use and generating public spaces, 

boosting the economy  and improving the overall quality of life. With the same investments, 

TOD significantly contributes to climate adaptation in terms of both managing and preventing 

disaster risks.  

This paper builds the case of TOD as a climate adaptation strategy for Asian cities. It outlines 

major features of TOD and demonstrates how these are relevant to strengthening climate 

adaptation. Learnings from successful TOD implementation models such as Hong Kong, Seoul 

Copenhagen and Singapore are examined. 

Compact development model facilitates Asian cities’ climate adaptation  

Asia has been rapidly urbanising from 0,3 billion urban dwellers in late 1950s, the region 

moved to 2,1 billion in 2015, which is projected to reach 3,3 billion by 2050 (Worldometers, 

2018). Over 60% of world megacities are likely to be located in the region by 2025 (UN, 2018). 

The rapid infrastructure development accompanying this trend came at the cost of significant 

vulnerabilities. Over 40% of South Asian urban population lives in slums (UN Habitat). Basic 

infrastructure and housing needs are tremendous: ADB estimates that between 2010 and 2020 

over USD 8 trillion need to be invested into infrastructure in Asia (ADB, 2009). 

Climate change and increasingly intense and frequent extreme weather events 

exacerbate the already high urban vulnerabilities and create a major threat in the region: 6 out 

of 10 most climate change affected nations are located in Asia-Pacific; 410 million urban 

dwellers in Asia will be at risk of coastal floods by 2025 and South Asia alone is projected to 

annually lose 1.8% of GDP by 2050 due to natural disasters. Climate change adaptation is 

hence a critical and urgent matter for Asian cities. 
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The urban sprawl urban development 

model, largely dominating in Asia, is 

however not up to the challenge. Urban 

sprawl is commonly defined as a dispersed, 

segregated land use and automobile-

oriented urban-fringe development (NCE 

Cities, 2015, p. 10). Urban dwellers in 

sprawling cities depend on motorised 

vehicles for most activities: work, 

education, health, grocery, access to 

recreation areas, etc. Increasing 

purchasing capacity in Asian cities, more 

affordable car ownership and fuel subsidies 

in some countries further nourish the 

model. Between 2000 and 2010, Manila’s 

urban area grew from 1,800 km2 to 2,300 

km2. Most of the expansions occurred in 

neighbouring provinces rather than Manila 

itself. The core municipality attracted only 10-20% of the urban growth between 1950 and 1980 

and virtually 2% of the growth from 1980-2010. As per the 2010 data (Cox, 2011), over 50% 

of Manila’s urban population lives in the inner suburbs and 40% in the outer suburbs. The 

satellite imagery below shows how this development pattern reflected upon green and blue 

spaces. After 50% of the city was flooded in 2012, experts referred to an unplanned city 

expansion, extreme pressure on existing resources and mismanagement of natural resources 

as reasons for the disaster to occur (de Leon, 2012). 

In addition to a well-known harmful pollution, GHG emissions, congestion, economic and 

overall liveability impact, urban sprawl hence significantly compromises urban climate 

adaptation. Indeed, car oriented cities require vast spaces for parking and roads, which 

encroach upon valuable natural urban ecosystems such as agricultural lands, wetlands, parks 

and forests. For example, in the Los Angeles central business district, parking areas (including 

1:  self-reinforcing cycle of increased automobile 
dependency and sprawl. Source: (NCE Cities, 2015, 
p. 16) 

2: Manila 1988 and 2014. Source: (NASA, 2015) 
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large multi-storey parking garages) 

equal to 81% of the total land area 

(Zhao, et al., 2016, p. 5). Sprawl 

typically increases per capita land 

consumption by 60-80% and motor 

vehicle travel by 20-60% (NCE 

Cities, 2015). Resulting 

encroachments upon lakes, rivers, 

streams, wetlands and coastal 

areas severely damage urban 

areas’ flood and heat control 

capacities and reduce ground 

water tables. The scale, intensity 

and duration of floods have 

increased in Asian cities while these face severe water scarcity. Bangalore, India, once a city 

of 2,500 lakes, has tripled its size over the last 4 decades, with only 80 lakes remaining in 1993 

(Murali, 2016) (Seth, 2012).  As a consequence, 78% of the city surface is impervious to water 

(Nagar, 2018) and the city faces severe floods regularly since 2000 (IISC, 2017), while it is 

expected to run out of ground water by 2020 (NITI Aayog, 2018). Similarly, urban sprawl is 

associated with increased surface temperatures in cities and intensity of heat waves. 

Bangalore’s average temperature has risen by 2° to 2.5°C between 1995 and today (Vidal, 

2017).  

Largely criticised and gradually abandoned in the West starting from the 1960s, the 

model prevails in the Asian region (Zhao, et al., 2016). Night lights data analysis shows that 

South Asia’s urban areas have annually expanded by 5% between 1999 and 2010. This 

despite the population only grew by 2.5% a year. Therefore, cities’ territories grew twice as 

fast as their population, which is a clear indicator of urban sprawl (Ellis & Roberts, 2016, p. 3).  

Urban policies have largely contributed to urban sprawl development and automobile 

dependency directly or indirectly. Examples of such policies include master plans that 

favoured urban expansion over increasing core densities, restrictions on building density and 

heights, minimum parking space and setback requirements, transport planning that favoured 

automobile commute, utility pricing and tax rates that failed to reflect higher costs of providing 

public services in sprawled locations (NCE Cities, 2015). For example, Thailand used tax 

rebates on car purchase, which has encouraged settlements in the outskirts of Bangkok and 

increased road congestion (Saengpassa , 2013).  As a result, Bangkok grew by 30% between 

2000 and 2010 and its suburban provinces grew by 66%. Much of this new development has 

been townhouses and detached housing in areas accessible only by cars, typical of the sprawl 

model (Cox, 2012). 

Such policies reduced housing and transport options in the core city while they 

increased economic and environmental costs. Urban sprawl costs the American economy 

over USD 1 trillion annually: greater spending on basic services such as water supply and 

sewage pipelines, solid waste management facilities or roads. Americans living in sprawled 

communities hence directly bear an astonishing USD 625 billion extra costs (NCE Cities, 

2015). 

 

3: Los Angeles 1964 from the Griffith Observatory. Source: 
(Murphy, 2017) 
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Finally, urban sprawl poses a major social equity concern: 

 The urban poor are at a loss in car dependent cities because a significant share of 

public investments goes to automobile-related facilities while these are used by a small 

share of the population (NCE Cities, 2015), taking resources away from activities that 

could benefit the majority of citizens.  

 Informal settlements tend to crop up in environmentally vulnerable areas: river or 

lake banks, steep slopes or low lying coastal zones as in Jakarta (map below).  

 Disaster related costs for the urban poor are tremendous because these citizens lack 

health and property insurance. The quality of their housing is the poorest and least 

resistant to extreme weather events (Feiden, 2011). 

 

 

 

  

 

 

Climate resilience and climate adaptation advantages of the compact urban 

development model over the urban sprawl model have largely been demonstrated. A 

compact urban development model is commonly defined as a dense development pattern, well 

linked by mass transit systems and maintaining an easy accessibility to local services and jobs. 

Compact development usually reduces the impact of development on the environment by 

limiting urban expansion (OECD, 2012).  Compact cities are viewed as resource-efficient and 

less dependent on the use of private cars (UN-HABITAT, 2013). Transit Oriented 

Development (TOD) is a form of a compact development model built around existing or 

planned transit stops, hubs and corridors supporting light rail, train, or bus ridership. Hong 

Kong has supported compact transit oriented development since 1960s, which allowed the city 

to host a population of over 7 million by building on only 24% of its total land area, reaching an 

average population density of 7,000 people per sq.km and yet maintaining an overall high 

quality of life (LEGCO, 2016).  

Compact city policies promote investments in mass transit and integrate active mobility 

(such as walking and biking) to make the transport system comprehensive. Such policies 

hence provide the urban poor with a better access to job opportunities and services promoting 

equity and inclusiveness. In parallel, such policies reduce the share of required impervious 

4: Potential climate-change related vulnerabilities in Jakarta: Challenges and 

current status. Source: (Firman, T. et al. 2011) 
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land in urban and peri-urban areas which, combined with adequate land use regulations, helps 

preserve natural ecosystems to divert and absorb flood water, replenish ground water tables 

and reduce heat. Through compact development, Hong Kong has been able to maintain 76% 

of its land as natural ecosystems, comprising of grasslands, woodlands, farmlands, wetlands 

and water bodies (LEGCO, 2016).  

All major internationally adopted guidelines highlight climate advantages of the 

compact development model versus the sprawl model. The New Urban Agenda highlights 

the benefits of integrated planning and compact development in paragraphs 51, 52, 69 and 98, 

making an emphasis on transit oriented development (TOD) and integrated mobility in 

paragraphs 114 (b) and 118.  Sustainable Development Goal 11 highlights that by 2020 

countries must substantially increase the number of cities that adopt and implement integrated 

policies towards climate change adaptation in line with the Sendai Framework for Disaster Risk 

reduction 2015-2030. “The role of transit in sustainable urban development is increasingly 

being recognized and promoted as a way to moderate climate change and increase the 

mobility of the poor” (Suzuki, et al., 2013, p. 25).  

Let us compare an example of an urban sprawl versus a compact city model. With a similar 

population of about 5 million, Barcelona has a significantly lower spatial coverage and carbon 

footprint than Atlanta: 7,692 versus 648 km2 and 1,2 versus 6,9 tonnes per capita respectively. 

Over 20% of trips made by Barcelona citizens are walked (UN-HABITAT, 2013). This is a result 

of a longstanding commitment to planning and designing transit oriented compact, mixed-use 

walkable neighbourhoods.  

Transit Oriented Development as a strategy for urban climate adaptation 

Based on considerations above, identified while the author assisted a number of Asian cities 

with strengthening climate adaptation, the present paper initiated exploring direct and indirect 

linkages between TOD and climate adaptation. The objective of this exploration is to help 

5: Sprawl vs. compact transit oriented development for same population figures. Source: LSE Cities 
2014 
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vulnerable Asian cities obtain significant socio-economic, environmental and climate co-

benefits through optimising their scarce territorial, natural, economic, human and financial 

resources. The topic revealed hardly explored by academic and policy literature, which is both 

the value and the limitation of the present paper, in particular when it comes to quantifying 

climate adaptation benefits of adopted TOD strategies. While direct author’s experience of 

working with cities feeds considerations and conclusions of the research, specific city related 

data often cannot be publicly disclosed. The paper hence presents results of an on-going 

research, which will lead to further data collection and analysis.  

 

Transit-oriented development (TOD) is commonly defined as an urban planning model that 

promotes compact, high-density, mixed use development within a walking distance (one 

kilometre) to transit stations and high quality public transit services (BRT systems, trams, 

underground trains). A TOD block consists of a mixture of housing, offices, retail and/or other 

amenities organized in a compact walkable neighbourhood (Suzuki, et al., 2013). Key 

components include: 

 Mixed use neighbourhoods minimize the necessity to use motorized transportation by 

placing all key daily activities within a walking/cycling distance: housing, office spaces, 

schools, shops, green and recreational spaces. Major components of mixed land use 

neighbourhood development are mixed functions buildings, vibrant ground floors, open 

public spaces, dedicated pedestrian and cycling paths, limited car speed, limited roads 

and parking spaces.  

 The neighbourhood is dotted with pedestrianized public spaces, designed in a way to 

create a public realm and provide ample interaction opportunities. The overall quality 

of life is uplifted by increasing free usage spaces. These make individual residential 

spaces’ size somehow less critical and help creating compact areas.  

 While walking and cycling is encouraged at the neighbourhood scale, rapid inter-

neighbourhood transit is provided between neighbourhoods. This transit consists of 

rapid efficient public transportation and transit nodes located at a walking distance in 

all major points, which encourages citizens to shift from cars to public transport. Often, 

private car usage is additionally discouraged at policy and infrastructure levels: reduced 

parking lots and increased parking cost, city entrance fee, congestion charges/ taxes.  

This combination favours a gradual shift to non-motorized and public transport 

mobility.  

A number of the above-listed TOD features directly contribute to climate adaptation, 

although not often viewed as such. While reducing traffic loads, creating recreational green 

areas and public spaces, they seamlessly adapt the city to climate change and extreme 

weather events. These features preserve and strengthen natural urban and peri-urban 

ecosystems, which is a key element of climate adaptation in the long run; enhance urban food 

security; locate densely populated areas in safest zones of the city; improve accessibility and 

evacuation networks; and de facto often benefit to the urban poor and vulnerable populations. 

These components can be examined on the example of a few successful Asian cities’ cases 

(Hong Kong, Singapore, Seoul) and selected Western cities’ models (Copenhagen, 

Stockholm, Houston).  
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 TOD preserves and strengthens natural urban and peri-urban ecosystems.  

Containing urban sprawl and reducing road space through TOD frees up urban and peri-

urban land areas for green and blue spaces (parks, forest, agricultural land, water bodies, 

etc.) that act as buffers during extreme weather events (floods, heat waves, climate change 

resulting potable water stresses). Compact development can indeed save up to 1/3 of land 

development and infrastructure costs (Gar-on Yeh, 2002).  

Hong Kong opted for a highly compact development and prioritized regeneration and 

reclamation of existing urbanized territories while developing TOD rather than expanding into 

green-field areas. Over 45% of Hong Kong’s land is legally protected as a country-park since 

the 1970s, (the Mass Transit Railway Corporation ordinance leading to TOD planning was 

passed in 1975) while another 30% remain undeveloped and subject to various degrees of 

protection under a hierarchy of preserved areas (Salat & Ollivier, 2017). Interestingly, such a 

development mode did not affect but rather, on the contrary, enhanced real estate 

development opportunities. Through its R+P (Rail plus Property) TOD model: developers have 

been allotted suitable land and FAR rights that have been demarcated in the overall land use 

planning by the MTR and other planning bodies. For example, revenues from R+P 

developments around stations along the MTR’s Tseung Kwan O line financed the extension of 

that line to serve a new town, which has since grown to a population of 380,000 (Yifan, 2017). 

MTR makes sure that all new developments adhere to guidelines for urban design, pedestrian 

circulation and public amenities. Today, the city’s resilience and quality of life index rank 

amongst the top 5 in Asia. Hong Kong promotes knowledge and experiences across 

government departments as well as private sector to maximise opportunities that create 

sustainable urban ecosystems and make Hong Kong more climate-ready.  

Urban green and blue spaces cool the air and provide shade limiting the urban heat 

island and heat waves effects. This is of a particular importance to low income communities, 

which can hardly afford artificial cooling. TOD principles includes providing green areas next 

to high density major transportation nodes, which make important natural buffers in high 

density zones. Learning from Singapore, cities with large footprint buildings can adopt block 

policies to provide well landscaped and ventilated pedestrian and bike routes, permeable 

pavements and green intermediary spaces that mitigate UHI (Urban Heat Island). Studies in 

Singapore have demonstrated that green areas reduced the average air temperature by 1.3°C 

(Aflaki, et al., 2016).   

Natural ecosystems also play an important role in reducing flood risks by retaining flood 

waters and allowing water absorption thereby recharging ground water tables and 

increasing the fresh water quantity, quality, and reliability (Erwin, 2018). At Singapore’s Bishan 

Park, a 2,7 km straight concrete drainage channel was restored into a sinuous, 3,2 km long 

natural river in 2012, which meanders through the park. After redevelopment, the naturalised 

river’s carrying capacity increased by 40%. The river system now accommodates fluctuating 

water levels and protects surrounding built up areas from flooding during heavy precipitations 

(Zheng, 2017). As part of its Sponge Cities program, China increasingly focuses on revitalising 

natural ecosystems to collect and manage storm water:  restored wetlands, rain gardens or 

bio swales, permeable pavements and subsurface detention systems all facilitate the natural 

movement of water, and help runoff and infiltration into the ground (Gallego-Lizón, 2017). 
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Pioneering TOD interventions in Europe, the celebrated ‘Finger Plan’ of Copenhagen and the 

‘Planetary Cluster Plan’ of Stockholm, both defined corridors for channelling overspill growth 

Copenhagen TOD policies for long term sustainable urban development 

An example of long-range planning visions shaping TOD, which in turn shaped urban 

growth, comes from Copenhagen, with its celebrated “finger plan” that was proposed as 

early as 1947. Planners identified corridors for channelling overspill growth from the urban 

centres. Rail infrastructure was built, often in advance of demand, to steer growth along 

desired growth axes. Copenhagen has adopted a 3/3 mobility policy: at least 1/3 of trips 

are to be made by public transport, at least 1/3 by bike, and at most 1/3 by car (Als, n.d.). 

More importantly, designated greenbelt lands were set aside as agricultural preserves, 

open spaces, and natural habitats and accordingly major infrastructure was directed away 

from these districts (Curtis, et al., 2009). Copenhagen takes full advantage of its forests, 

farmlands and open green spaces by limiting development along transit corridors, thereby 

maintaining a favourable ecological urban environment and mitigating urban sprawl. 

Integrating transit and land use and discouraging private car use has been an important 

step in land-constrained, low-lying Denmark that is vulnerable to the rising sea levels 

because of climate change (Suzuki, et al., 2013, p. 189). After the 2011 ‘100 year 

cloudburst’ that caused damage totalling more than DKK 6 billion, a long term Cloudburst 

Management Plan 2012 has been devised to be fully adaptive with the TOD and other 

infrastructure initiatives such as new roads, bridges, or public spaces as well as green 

and blue climate initiatives, to ensure a common plan can be implemented (Climate-Adapt 

EEA, 2016). 

 

6:  Finger Plan 1947-2007. Source: (Als, n.d.) 
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from the urban centres early in the planning process, and rail infrastructure was built in 

advance of the demand to steer growth along desired growth axes. 

Natural ecosystems preserved through TOD planning - Singapore 

In Singapore, the Concept Plan is a strategic, long-term integrated land use and 

transportation plan that guides the city development for 40 to 50 years, reviewed every 

10 years. The Concept Plan holistically maps out Singapore’s urban development: it 

determines locations for major infrastructure projects (e.g. the MRT Network, reservoirs), 

future housing, commercial and industrial clusters. Green and blue spaces (e.g. nature 

reserves, parks and open spaces) are safeguarded as part of the Concept Plan (Bin, 

2013). The first Concept Plan was prepared in 1971 and the MRT network opened in 

1987. Subsequently, the task of revising the Concept Plan and taking up further TOD 

development was placed under a single authority founded in 1989: the Urban 

Redevelopment Authority.   

TOD allowed Singapore to preserve its natural ecosystems while directing development 

to low risk zones. Green cover increased by 1/3 between 1986 and 2007 (NParks , 

2016). This approach helped Singapore reduce its flood prone area from 3,178 ha in 

1970s to only 34 ha in 2013 (IWRM, 2014). The ND Gain index, which ranks countries on 

their ability to leverage investments and convert them to climate adaptation actions, 

places Singapore on the top of the list (ND-GAIN, 2018). 

 

7: Flood prone zones in Singapore 1970 and 2013. Source: (Hill, 2013) 

 

8: Remote Sensing Images of Greenery Cover in Singapore. Source: (NParks , 2016) 
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 TOD ensures better food security 

Compact development measures contribute to preserving urban agriculture. In the 

Chinese Pearl River Delta, massive agricultural land was consumed by urban development in 

the early 1990s. For example, ‘paddy production in Dongguan in the Pearl River Delta in 

Southern China dropped by 63% in 1979-94’. Nearly 25% of the total area of Dongguan had 

undergone changes in 1988-93. In contrast, only 3.2% land use change occurred in transit 

oriented compact development Hong Kong between 1987-95 (Gar-on Yeh, 2002). Hong Kong 

used 10% of its total area to produce 45% of fresh vegetables, 15% of pigs, and 68% of chicken 

consumed by its population in the 1990s. Singapore grew 25% of the vegetables consumed 

by its population, in the same period (Yeung, 1988). As a co-benefit, urban agriculture 

contributes to disaster risk reduction and climate adaptation by reducing water runoff, keeping 

flood plains free from impervious built surfaces, reducing urban temperatures, capturing dust 

and CO2. This comes along with a major mitigation benefit: growing fresh food close to 

consumers reduces energy spent on freight, cooling, processing and packaging, whilst 

potentially reusing urban organic waste and wastewater productively (RUAF Foundation, 

2018). 

 TOD helps locate major transportation nodes, high density areas and critical 

infrastructure in less vulnerable areas 

A TOD design requires a thorough holistic assessment of the city: not only densities, 

mobility patterns, activity hubs but also topography, hydrology, climate and related potential 

vulnerabilities. Since TOD calls for major investments, present and future vulnerabilities are 

thoroughly taken into consideration when laying out transportation nodes and roads. This 

approach leads a number of climate adaptation benefits: high population densities can divert 

to less hazard exposed areas and these can provide refuge to more exposed citizens or, if 

required, people located in highly connected zones can, on the contrary, shift to a safer location 

faster (Salat & Ollivier, 2017).  

 TOD improves accessibility and evacuation networks 

Accessibility may prove critical when a disaster hits the city. As demonstrated above, major 

transit routes are usually located in safer city areas and are efficiently linked to more 

remote neighbourhoods. This structural set up can be very effectively complemented with non-

structural components. For example, transit control rooms for metro networks or bus traffic 

monitoring systems can be linked to emergency operations centres so that they circulate real-

time information on the movements of both passenger vehicles and buses, and identify 

chokepoints during disasters.  
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Houston’s transportation authority, METRO, has set up an agreement with the neighbouring 

island town of Galveston stating that in the event of a hurricane, METRO will help evacuate 

Galveston residents located in vulnerable storm surge zones. During hurricane Rita (2005), 

METRO evacuated individuals from Galveston and Houston, arranged for supplementary rail 

services using other regional passenger rail agencies Amtrak and Trinity’s (Dallas commuter 

rail) railroad facilities for evacuations, provided support to stranded motorists on freeways, 

and offered shelter and basic amenities to METRO’s affected employees and their families. 

METRO used 500 buses and 500 other vehicles to transport 20,000 individuals to safe areas 

in 4,500 trips. (TRB, 2008, p. 85).   

To take an Asian example, residents of R+P developments in Hong Kong value the fact that 

they can commute without getting wet during typhoons and storms (Leong, 2016). Given high 

typhoon vulnerability of several coastal cities in Asia, TOD developments that address 

evacuation processes and emergency relief can notably minimise damages for its vulnerable 

populations. 

 TOD investments are de facto pro-poor and pro-vulnerable populations’ 

investments. 

  

Housing infrastructure through TOD investments mitigates climate vulnerability of poor 

urban dwellers who often choose to be located in vulnerable areas in order to remain within 

an easy access to job opportunities. Indeed, high land value does not allow poor and informal 

settlers to rent accommodation in well protected areas, however often these areas are 

surrounded with low land value vulnerable areas. The matter is worsened by the use of cheap 

and non-adapted to climate hazards construction materials. In Bangkok’s Khlong Toei slum, 

100,000 poor urban dwellers live in makeshift tin shack houses just minutes away from 

luxurious malls, expat bars, high-end hotels, parks and its Stock Exchange that provide them 

livelihood opportunities. Khlong Toei is extremely susceptible to floods due to its location in a 

low lying port area, inadequate storm water drainage and substandard living conditions 

(Sapsuwan, 2014). As a result, the poor pay the highest part of the burden related to extreme 

weather event damages. In the Philippines, poor urban households suffered 90% of the USD 

4.3 billion damages caused by Typhoon Ketsana in 2009. Similarly, during the 2011 floods, a 

third of Bangkok’s population was directly affected, but this included two-thirds of the city’s 

poor (UN-HABITAT, 2014).   

TOD connects low income populations to jobs by providing an efficient, rapid and 

affordable transportation on one side and through creating more equitable socially mixed 

neighbourhoods on the other side. The Housing and Development Board (HDB) website 

reports that over 80% of Singapore’s population reside in publicly governed and developed 

housing. These residential complexes are part of planned transit oriented districts (IBI Group, 

2014). In addition, developers are provided incentives such as density bonus, parking space 

reduction or higher FARs to include mixed income housing.  

 Climate adaptation through TOD carries a large number of co-benefits 

Climate adaptation through TOD comes with valuable co-benefits, such as optimisation of 

local spendings, climate mitigation, reduction of air pollution and congestion, improved health, 

placemaking and wellbeing.  
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Creating networks of dense, walkable communities greatly reduces the energy consumption 

in cities. A family moving from a drivable suburban house to a walkable urban place can reduce 

its energy usage and GHG emissions by 50-80% (Leinberger, 2012). 

TOD helps local governments optimise scarce municipal funds by saving on building roads, 

flyovers and parking spaces, and even helps generate additional revenues. For example, land 

value capture in Hong Kong brought in about HKD140 billion revenues between 1980 and 

2005, and unlocked land for 600,000 public housing units (Salat & Ollivier, 2017). Cities that 

introduced TOD tend to increase and concentrate real estate values in the best-connected 

areas and are more competitive than other cities, as a result of agglomeration effects. At the 

city level, transit investment can have twice the economic benefit than a highway investment. 

A double-track light rail system occupies 50 times less urban space than highways and 

parking needs for cars. (Newman & Kenworthy, 1996). At the household level, disposable 

incomes saved on buying a car can be channelized towards household level adaptation and 

mitigation measures such as rain water harvesting systems or solar panels. This approach 

works even better when incentivised by government support, such as subsidies or tax 

incentives. 

Mixed land use coupled with a continuous passenger flow near transit stations allow for a range 

of daytime and night-time amenities, creating active streets throughout the day. This means 

‘more eyes’ on the street, making cities safer for women and children. Community amenities 

such as shops, cafes, groceries and open spaces on the ground floor of residential buildings 

mean greater convenience for those living around, along with more opportunities for 

neighbours to meet and interact with one another adding to the urban social fabric. These are 

only some co-benefits that TOD brings to urban environments. As a result, planners and 

urbanists have been worldwide recognised TOD as a viable development model for cities in 

developing cities.  

Conclusion 

As demonstrated above, TOD interventions have a number of features that directly contribute 

to strengthening climate adaptation. Investments made into TOD are investments made into 

an overall socio-economic environmentally sustainable development, which is an essential 

priority for developing Asian cities. These are hence synergized investments, which makes it 

easier to address the funding challenge. Looking at TOD as a climate adaptation strategy may 

therefore be considered as a pragmatic and achievable model.  

Successful TOD implementation requires strong management and governance, co-ordination 

between stakeholders and significant financial investments over time. These pose political, 

fiscal and operational challenges in low and middle income Asian nations that may face 

difficulties with the above due to complex inter-governmental structures, political economy, 

weak leadership and a narrow access to funding. These challenges and potential solutions are 

examined in more details in the up-coming related paper. Meanwhile, learning and strategizing 

based on successful TOD business and operating models while targeting climate adaptation 

can be adopted in association with private investors and international development institutions. 
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