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13.	 This is consistent with the global trend of coal technologies continuing to dominate the growth 
in power generation and the reason why the amount of CO2 emitted for each unit of energy 
supplied has fallen by less than 1% since 1990 (IEA, 2013b).

14.	 In some Southeast Asian countries a large share of the population is still without an electricity 
connection. The share of the population without electricity is 66% in Cambodia, 51% in 
Myanmar, 30% in the Philippines, 27% in the Indonesia, 22% in Lao PDR, 4% in Viet Nam, 
1% in Thailand and Malaysia. Brunei Darussalam and Singapore enjoy a 100% electrification 
rate (IEA, 2013a).

15.	 This is a non-exhaustive list, drawn from the online IEA’s database on renewable-energy policy 
instruments available at www.iea.org/policiesandmeasures/renewableenergy/.

16.	 China and Myanmar are also partners of the MRC.

17.	 Unbundling exemptions are when operators are allowed to keep the ownership and 
management of the physical network while at the same time being able to sell services over the 
network; the main principle is to separate these two activities.

18.	 Stocks are proxied by production data. Under well-functioning markets, minerals production 
should be a good proxy of stocks. Exceptions are economies such as Myanmar, where 
extractive industries are not yet well developed and therefore production underestimates actual 
minerals’ stock.

19.	 Minerals included in the calculation are tin, gold, lead, zinc, iron, copper, nickel, silver, 
bauxite, and phosphate.

20.	 See www.asean.org/news/item/asean-declaration-on-environmental-sustainability.

21.	 However, the right type of taxation and regulation can generate the same outcome as direct 
government participation (Sims, 1985).

22.	 For instance, asymmetric information about production costs imply that the government does 
not observe the actual costs for operators; disclosure rules can help alleviate but not eliminate 
this problem. Also, uncertainty about discovery and development coupled with high tax rates 
can make projects unprofitable, damaging incentives for further investment.

23.	 Mason et al. (2012) provide evidence on this vicious cycle for some endangered species.

24.	 More information can be found at www.naturalcapitalcoalition.org/about/how/natural-capital-
protocol.html.

http://www.iea.org/policiesandmeasures/renewableenergy
http://www.asean.org/news/item/asean-declaration-on-environmental-sustainability
www.naturalcapitalcoalition.org/about/how/natural-capital-protocol.html
www.naturalcapitalcoalition.org/about/how/natural-capital-protocol.html
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Annex 3.A1 
 

Mineral, oil and gas resources in ASEAN countries

Southeast Asian countries have conspicuous fossil fuel energy resources, especially in 
coal and gas. These are concentrated in Brunei Darussalam, Indonesia, Malaysia, Thailand 
and Viet Nam, which in 2011 accounted for more than 90% of the 537 million tonnes of oil 
equivalent (mtoe) of fossil fuel production. A large share of ASEAN countries’ fossil fuel 
deposits are still unexplored, with almost two-thirds of recoverable oil resources and over 
three-quarters of recoverable gas resources still untapped. Cambodia, Lao PDR, Myanmar, 
Singapore and the Philippines lack sizeable fossil fuel deposits. However, Myanmar 
appears to have large and largely unexplored gas reserves, while Cambodia, Laos, and 
the Philippines – in addition to Myanmar – have substantial renewable energy potential, 
mainly in the form of geothermal and hydro.

Coal is concentrated in a few countries

In 2011, Southeast Asia had 2.7% of the world’s total coal reserves (IEA, 2013a). 
Viet  Nam and Indonesia are the ASEAN countries with the largest coal reserves 
(recoverable coal resources under current technologies), accounting for more than 90% of 
the region’s reserves (Table 3.A1). Their share in the region’s total coal resources is even 
more significant, at 98%.

Table 3.A1.1. Coal resources by country and type
Billion tonnes, 2011

Country
Hard coal 
reserves

Hard coal 
resources

Brown coal 
reserves

Brown coal 
resources

Total coal 
reserves

Total coal 
resources

Indonesia 13.5 73.3 9.0 19.0 22.5 92.3
Viet Nam 3.1 3.5 0.2 199.9 3.4 203.4
Rest of ASEAN 0.4 2.4 1.7 2.2 2.1 4.6
Total ASEAN 17.0 79.2 11.0 221.1 27.9 300.3

Share of ASEAN in 
world total 2.30% 0.50% 3.90% 5.30% 2.70% 1.40%

12 http://dx.doi.org/10.1787/888933168290

Note: Total coal reserves and resources are calculated as the sum of hard coal and brown coal reserves and 
resources. Hard coal includes anthracite and bituminous coal; brown coal includes sub-bituminous coal and 
lignite. Steam coal, also known as thermal coal, refers to anthracite, bituminous coal not used as coking coal 
and sub-bituminous coal.
Sources: BGR (2012), Energierohstoffe 2012, Reserven, Ressourcen, Verfügbarkeit, Tabellen (Energy Resources 
2012, Reserves, Resources, Availability, Tables), BGR, Hannover, Germany; IEA (2013a), Southeast Asia Energy 
Outlook, OECD/IEA, Paris.
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Oil and gas are more evenly spread but oil reserves are dwindling

Southeast Asia is a mature oil-producing region, with most countries facing decline 
in large mature fields and limited prospects of new discoveries. Its share of proven oil 
reserves is only 0.8 % of the world total (IEA, 2013a). Oil resources are more evenly 
distributed across the region than coal resources with five countries accounting for more 
than 95% (Table  3.A1.2). Viet  Nam and Malaysia each own around one-third of these 
reserves, followed by Indonesia, Brunei Darussalam and Thailand. Oil reserves per capita 
are the highest in Brunei Darussalam, almost 20 times as high as in Malaysia and more 
than 50 times as high as in Viet Nam. In addition to meeting the country’s energy demand, 
oil reserves are the main export commodity in Brunei Darussalam.

More than half of ultimately recoverable oil resources in Southeast Asia are located in 
Indonesia, which has also the largest remaining recoverable stock.1 Malaysia, Viet Nam 
and Thailand each have over 10% of remaining recoverable resources. At the same time, 
cumulative production of oil to date has been three to four times higher in Malaysia than 
in Viet Nam and Thailand. Malaysia’s domestic demand for oil is forecast to overtake its 
production by the end of the decade.

Southeast Asia is also rich in natural gas. In 2012, Southeast Asia had 7.5  trillion 
cubic metres of proven gas reserves, representing 3.5% of the world total (Table 3.A1.2). 
The distribution of gas deposits within the region follows a similar pattern as oil. Notably, 

Table 3.A1.2. Oil and gas resources by country
end 2012

Oil 
(billion 
barrels)

Gas
(trillion 
cubic 

metres)

Oil 
(billion 
barrels)

Gas
(trillion 
cubic 

metres)

Oil 
(billion 
barrels)

Gas
(trillion 
cubic 

metres)

Oil 
(billion 
barrels)

Gas
(trillion 
cubic 

metres)
Brunei Darussalam 1.1 0.4 8.4 1.4 3.7 0.4 4.7 1.0
Indonesia 2.7 3.1 61.4 17.7 24.3 2.1 37.1 15.7
Malaysia 4.0 2.4 17.9 7.3 8.2 1.1 9.7 6.2
Philippines 0.1 0.1 1.3 0.4 0.2 0 1.1 0.3
Thailand 0.5 0.3 9.9 1.2 2 0.5 8 0.7
Viet Nam 4.4 0.7 12 1.6 2.2 0.1 9.7 1.5
Rest of ASEAN 0.1 0.5 2.7 1.5 0.6 0.2 2.1 1.3
Total ASEAN 12.9 7.5 113.6 31.0 41.2 4.3 72.3 26.6

Share of ASEAN in 
world total 0.80% 3.50% 1.70% 3.50% 3.30% 4.00% 1.40% 3.40%

12 http://dx.doi.org/10.1787/888933168304

Notes: Proven reserves are usually defined as discovered volumes having a 90% probability that they can be 
extracted profitably. Ultimately recoverable resources comprises cumulative production, proven reserves, 
reserves growth (the projected increase in reserves in known fields) and as yet undiscovered resources that 
are judged likely to be ultimately producible using current technology. Remaining recoverable resources are 
equal to the ultimately recoverable resources less cumulative production.

Source: BGR (2012), Energierohstoffe 2012, Reserven, Ressourcen, Verfügbarkeit, Tabellen (Energy 
Resources 2012, Reserves, Resources, Availability, Tables), BGR, Hannover, Germany; Oil & Gas Journal 
(2012), “Worldwide Look at Reserves and Production”, Oil & Gas Journal, Pennwell Corporation, Oklahoma 
City, OK, United States; USGS (2000), World Petroleum Assessment, USGS, Boulder, United States; USGS 
(2012), “An Estimate of Undiscovered Oil and Gas Resources of the World”, Fact Sheet FS2012-3042, USGS, 
Boulder, United States; IEA (2013a), Southeast Asia Energy Outlook, OECD/IEA, Paris.
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Indonesia owns more than half of the remaining recoverable gas resources in the whole 
ASEAN, even if the vast majority of this has not yet been proven to be profitably extractable. 
Malaysia owns a quarter of recoverable gas resources remaining in the ASEAN, of which a 
third are proven reserves. Many of Southeast Asia’s profitably extractable gas resources are 
located offshore and there is also potential for unconventional gas.

Note

1.	 Ultimately recoverable resources comprise cumulative production, proven reserves, reserves 
growth (the projected increase in reserves in known fields) and as yet undiscovered resources 
that are judged likely to be ultimately recoverable using current technology.
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Chapter 4 
 

National policy options for managing the impact of urbanisation on 
green growth

ASEAN countries are becoming ever more urban – by 2050, 65% of the region’s 
population (over 500 million people) are expected to be living in urban areas. Poorly 
managed and unsustainable urban development will have many negative economic, 
environmental and social implications for the region. This chapter focuses on three 
specific urban challenges with serious implications for national green growth: 1) air 
pollution from urban transport; 2) vulnerability to climate change; and 3) the growth 
of informal settlements. It argues that national leadership is needed to make sure 
urban action is effective and consistent with national green growth objectives. This 
includes improving national-local policy coherence and building local capacity.
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Moving towards green growth in Southeast Asia will require attention to the region’s 
growing cities. Cities represent both a problem and an opportunity for green growth. 
Depending on how it is managed, urban growth can help or harm efforts to adapt to and 
mitigate climate change, deliver clean air and water and provide the poorest with access to 
basic services. A crucial question for national governments interested in pursuing green 
growth is how to help cities respond to these environmental challenges in a way that 
sustains local and national growth over the medium to long term, while also delivering 
benefits to the poor in the short term. When applied to cities in developing countries, 
the concept of green growth can be understood as de-linking urban population and GDP 
growth from increases in pollution, resource use and risk from climate-related natural 
disasters, while aligning growth with urban well-being. Green growth may also present 
opportunities for cities to stimulate growth through activities that reduce environmental 
externalities and resource consumption (OECD, 2013a). However, for fast-growing urban 
areas in Southeast Asia, the first priority should be to grow in ways that are less harmful 
to the environment and human well-being.

This chapter first presents trends in urbanisation in the ten member countries of the 
Association of Southeast Asian Nations (ASEAN, also referred to as Southeast Asia in 
this report), and then makes the case that the cost of unsustainable growth in cities is high, 
particularly in terms of air pollution, vulnerability to climate change and lack of access 
to basic services. This is followed by a discussion of policy levers national governments 
can use to influence and manage urban development so that it contributes to, rather 
than undermines, green growth. The recommendations focus on national government 
policy levers, as the aim of this chapter is to address why and how national green growth 
strategies should take urban activities into account. Urban-level policy makers may also 
find the recommendations of use, as they point to how national governments can more 
effectively foster green growth in cities.1

4.1. Most Southeast Asian countries are urbanising rapidly

The impact of urban development on national green growth goals is already high 
in some Southeast Asian countries and will increase across the region as cities grow. 
Urbanisation rates in ASEAN countries – apart from Singapore and Brunei Darussalam – 
are still low compared to other regions in the world, but they are growing rapidly 
(Figure 4.1). In 2010, the share of urban population in Southeast Asian countries was 45% 
(compared to 46% for less developed regions overall), and by 2050 this share is expected 
to grow to 65%, surpassing the average for less-developed regions worldwide (63%) 
(UN DESA, 2014a). The region is likely to add over 100  million new urban residents 
between 2010 and 2025, and by 2050 the urban population will reach over 500 million, 
close to double the 266 million in 2010 (UN DESA, 2014b). There are large variations 
between countries: in 2010 the highest urbanisation rates were in Singapore (100%), 
Brunei Darussalam (76%) and Malaysia (71%), while only 20% of Cambodia’s population 
was urbanised. Several low and middle-income countries are clustered around a 30% 
urbanisation rate: Viet Nam (30%), Myanmar (31%) and Lao People’s Democratic Republic 
(hereafter “Lao PDR”) (33%), while Thailand (44%), the Philippines (49%) and Indonesia 
(50%) are close to the regional average (UN DESA, 2014a).

The low overall urbanisation rate in some Southeast Asian countries can understate 
the importance of cities. For example, while urbanisation rates are relatively low in 
Viet Nam and Thailand, roughly 25% or more of the population resides in cities of over 
5 million people (Figure 4.2) (UN DESA, 2012a). Indonesia is home to the greatest cluster 
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of cities: in addition to Jakarta, it has six cities of between 1-5 million people and 11 cities 
of between 0.5-1 million people (Figure 4.3) (UN DESA, 2012b). These data may even 
underestimate city sizes, as they are based on administrative boundaries rather than the 
actual size of urban agglomerations. For example, one estimate of the world’s largest urban 
agglomerations, based on labour markets and related criteria, puts the population of greater 
Jakarta at 27 million people in 2014 (compared to the UN 2015 projection of 10.5 million 
people for the province of Jakarta), greater Manila at 22.5 million people (compared to 

Figure 4.1. All Southeast Asian countries are urbanising, but at different rates
Share of population at mid-year residing in urban areas, 1980-2050
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Note: Shaded area indicates projections from 2015-2050.
Source: Author’s calculations based on UN DESA (2014a) “File 2: Percentage of Population at Mid-Year 
Residing in Urban Areas by Major Area, Region and Country, 1950-2050”, World Urbanization Prospects: 
The 2014 Revision, CD-ROM Edition, United Nations, Department of Economic and Social Affairs, Population 
Division, New York.

Figure 4.2. Share of urban population by city size in Southeast Asia
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Social Affairs, Population Division, New York.
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compared to the UN 2015 projection of 12.9 million people for the city of Manila), greater 
Bangkok at 14.9 million (rather than 9.3 million in UN 2015 projections) and greater Ho 
Chi Minh City at 8.1 million (compared to 7.3 million people in UN 2015 projections) 
(Brinkhoff, 2014; UN DESA, 2012c).

This chapter separates countries in Southeast Asia into three categories: (1) urban 
nations (Brunei Darussalam, Singapore); (2) nations with large cities or a high rate of 
urbanisation (Indonesia, Malaysia, Philippines, Thailand, Viet  Nam); and (3) nations 
with a low rate of urbanisation and few large cities (Cambodia, Lao PDR and Myanmar) 
(Table 4.1). In the first and second categories, the very high rates of urbanisation already 
justify including urban activities in national green growth plans and targets. However, 
even in countries with lower rates of urbanisation or few large cities, urban activities will 
have an increasing impact on overall environmental performance. This means that the 
policy mechanisms in place now, and the patterns of urban development and infrastructure 
investment over the coming years, will have a large impact on these countries’ opportunities 
to pursue green growth.

Figure 4.3. Number of cities classified by city size
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Note: Data for Brunei Darussalam not available.
Source: Author’s calculations based on UN DESA (2012b), “File 17b: Number of Cities Classified by Size 
Class of Urban Settlement, Major Area, Region and Country, 1950-2025”, World Urbanization Prospects: The 
2011 Revision, CD-ROM Edition, United Nations, Department of Economic and Social Affairs, Population 
Division, New York.

Table 4.1. Southeast Asian countries fall into three urban groups

Urban nations High urbanisation or large cities Low urbanisation, few large cities
Brunei Darussalam Indonesia Cambodia
Singapore Malaysia Lao PDR

Philippines Myanmar
Thailand
Viet Nam
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4.2. The costs of unsustainable urban development are high

Unsustainable urban development will have many negative impacts on national 
economic, environmental and social outcomes in Southeast Asian countries. This section 
focuses on three specific challenges with serious implications for national performance:

1.	 air pollution from urban transport
2.	 vulnerability to climate change
3.	 the growth of informal settlements that lack access to water and wastewater 

sanitation services.
Rapid urbanisation has many other environmental impacts, including growing rates of 

solid waste generation, industrial pollution, and urban ecosystem degradation. The above 
three challenges, however, are particularly pertinent, while also offering some feasible 
policy solutions. To understand the economic and social costs of these urban environmental 
challenges, it is necessary to understand how cities in the region are expanding. These 
patterns of urban expansion are discussed next.

Unmanaged urban expansion threatens sustainability
To understand the economic and social costs associated with urban environmental 

challenges in Southeast Asia, it is necessary to understand how cities in the region are 
expanding. Urban spatial growth patterns are not the only contributor to the environmental 
impact of urbanisation, which also include a trend towards higher rates of resource 
consumption, particularly energy, and concentrations of industrial activity. However, 
it is worthwhile focusing on urban expansion patterns as they affect both the degree of 
environmental impact – in the form of air pollution, climate vulnerability, and inadequate 
water quality and sanitation services – and the degree to which these trends can be 
reversed. Rapid, unmanaged development on the urban fringe can lock in infrastructure 
and development patterns that will be costly to reverse.

In response to the impacts of urban expansion, some local and national policy makers, 
particularly in OECD countries, have advocated more compact forms of development, which 
favours denser residential development and urban infill so as to discourage urban sprawl 
(OECD, 2012a).2 However, for those cities in developing countries that are growing rapidly, 
the notion of compact development must allow room for some urban expansion. This calls for 
urban expansion that is well managed and focused on connecting new urban developments to 
transport, water, sanitation and other necessary infrastructure (Angel, 2012).

Cities in the ASEAN region are tending to expand with minimal public planning 
through spatially-segregated, low-density developments on the urban fringe. Urban areas’ 
physical expansion tends to outpace their population growth (Figure 4.4), though this may 
be necessary in some cities to correct historically high densities. Nonetheless, since the 
1990s, the suburban population of Jakarta has been greater than that in the city core, which 
grew at a much lower rate. Developments in Jakarta’s suburbs tend to be characterised by 
low-density developments in communities that are gated or otherwise characterised by 
restricted access (Hudalah and Firman, 2012). This can limit options for public transport 
services and encourage the use of personal vehicles. In Kuala Lumpur, the core urban 
areas have experienced strong growth (77% between 1980 and 2010), but suburban areas 
are still growing more quickly (280% over the same period), and are also characterised by 
low-density, car-based communities (Cox, 2013). While Kuala Lumpur’s inner city is quite 
dense (6 700 people/km2), the suburban areas are very spread out, similar to the suburbs of 
Los Angeles in the United States (2 600 people/km2) (Cox, 2013).



TOWARDS GREEN GROWTH IN SOUTHEAST ASIA – © OECD 2014

152 – 4. National policy options for managing the impact of urbanisation on green growth

Urban development visions and plans tend not to have a strong impact on actual 
urban development patterns in many Southeast Asian countries, making it difficult for 
the public sector to align urban form with environmental or economic goals. In many 
cities, the public sector has limited influence over land development decisions, being 
driven instead by the priorities of private sector developers (McGee, 2005; Percival and 
Waley, 2012; Porio, 2009). In the Jakarta Metropolitan Area, for example, some private 
developers manage urban development in the place of municipal authorities, and private 
neighbourhoods provide urban amenities and services that in OECD countries are more 
likely to be provided by municipal governments (Firman, 2004b; Zhu, 2010). In Indonesia, 
land permits are easily obtained by private developers even when the developments conflict 
with existing urban plans (Firman, 2009). This can result in “leapfrog” development, where 
urban land “leaps” over undeveloped land. Development and building permits tend to be 
used as revenue-raising tools rather than mechanisms for managing land use (Firman, 
2004a). In Hanoi, the lack of strategic urban planning has contributed to the location 
of industrial zones in the rural fringe of the city and irregular expansion of housing 
development into suburban villages (Quang and Kammeier, 2002).

Unmanaged, unstructured urban expansion can result in areas that are poorly served 
by infrastructure. In richer neighbourhoods, this can take the form of infrequent public 
transport service, while in poorer areas this is more likely to take the form of inadequate 
access to drinking water and sanitation facilities. A lack of transport connecting poorer 
and richer areas can also reduce the size of the local labour market by making it difficult 
for low-income residents to travel to jobs located in high-income areas (OECD, 2014b).

Figure 4.4. Urban expansion in Southeast Asian cities tends to outpace population growth
Cities ranked by difference in built-up area growth rate compared to their population growth rate, 
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Notes:	 (IDN) Indonesia, (MYS) Malaysia, (PHL) Philippines, (THA) Thailand, (VNM) Viet Nam.
	 Start dates range from 1989-1994; end dates range from 1999-2002.

Source: Author’s calculations based on Angel, S., J. Parent, D.L. Civco and A.M. Blei (2010), Atlas of Urban 
Expansion, Lincoln Institute of Land Policy, Cambridge, MA, available at www.lincolninst.edu/subcenters/
atlas-urban-expansion/, last accessed 9 May 2014.
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Air pollution imposes high costs on cities in Southeast Asia
Poorly managed urbanisation can result in increased levels of air pollution, which 

has long-term impacts on human health and economic growth. Rapid urban expansion 
contributes to air pollution when it outpaces investment in public transport infrastructure 
and creates areas that are costly to serve through public transport. Increases in air pollution 
are also related to a trend throughout the region towards greater use and ownership of 
private vehicles.

While urban air pollution rates in ASEAN are lower than in the People’s Republic of 
China and India, in all countries but Brunei Darussalem the levels of particulate matter 
less than 10 microns of diameter (PM10) and less than 2.5 microns of diameter (PM2.5) 
are still higher than World Health Organization (WHO) guidelines (Figure 4.5 and see 
Chapter 1). Particulate matter contributes to premature death from cardiovascular disease 
and lung cancer, among other diseases, and PM2.5 is of particular concern as these smaller 
particles are able to reach deep into human lungs (OECD, 2012b). PM10 and PM2.5 levels in 
the largest cities in the region are generally on a par with their national averages for urban 
areas, thus exceeding WHO standards (Figure 4.6).

Air pollution has long-term and wide-ranging health and economic impacts. For 
example, it can have measurable effects on earnings potential, primarily in terms of a 
decrease in labour force participation. One study found that high air pollution levels in 
the year of a person’s birth affect their earnings nearly 30 years later (Isen et al., 2014). 
This was based on an analysis of counties in the United States whose air pollution levels 
significantly declined after enactment of the US Clean Air Act of 1970: children born one 
to three years before the act took effect had lower earnings as 29-30 year-olds than children 
born one to two years after the act took effect (Isen et al., 2014).

Figure 4.5. Air pollution levels exceed WHO standards in most cities
Annual mean concentration (micrograms/m3) of urban PM10 and PM2.5 levels in ASEAN, China and India, 
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Notes:	 Data not available for Cambodia and Lao PDR.
	� PM10 is particulate matter of less than 10 microns of diameter and PM2.5 is particulate matter of less 

than 2.5 microns of diameter.

Source: Author’s calculations based on Ambient Air Pollution Database, WHO (World Health Organization), 
May 2014, available at www.who.int/phe/health_topics/outdoorair/databases/cities/en/, last accessed 13 May 2014.
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Estimates of the overall cost of air pollution to local and national economies are often 
based on costs associated with premature death and willingness to pay to reduce the risk of 
premature death (Kan and Chen, 2004; Quah and Boon, 2003; Resosudarmo and Napitupulu, 
2004). The OECD has developed a methodology to estimate the costs of air pollution in 
individual countries, based on calculations of the value of a statistical life derived from a 
meta-analysis of surveys of individuals’ willingness to pay and linked to national GDP levels 
(OECD, 2014c; OECD, 2012c). Here we use the OECD methodology to analyse WHO data 
on deaths from outdoor pollution. This reveals that in 2010 the costs of outdoor air pollution 
(from all sources) was nearly USD 50 billion in Indonesia, over USD 27 billion in Thailand 
and over USD 20 billion in Viet Nam (Figure 4.7). While these costs correlate in part with 
levels of national GDP, it is worth noting that the share of the urban population who died 
from causes related to air pollution tended to be highest in countries with the lowest rates 
of urbanisation – Cambodia, Myanmar, Lao PDR and Viet Nam, perhaps because reducing 
urban air pollution could be a lower priority in countries where fewer people live in cities. 
The exception is Singapore, whose higher share of urban deaths from air pollution may be 
explained in part by the fact that its entire population is urban (Table 4.2) (Institute for Health 
Metrics and Evaluation, 2013; UN DESA 2014b).

Air pollution is related in part to rates of car ownership, which have been rising 
across Southeast Asia (Figure 4.8). Malaysia has the highest rate of vehicles as a share 
of the population, which reached 693 vehicles per 1 000 people in 2010 (Clean Air Asia, 
2014). The rates of growth in the share of vehicles between 2001 and 2010, however, 
were generally inversely related to urbanisation rates in 2010, with the share of vehicles 
quadrupling in Lao PDR, tripling in Viet Nam and doubling in Indonesia (Figure 4.9).

Figure 4.6. Pollution levels in the region’s largest cities
Annual mean concentration (micrograms/m3) of PM10 and PM2.5, cities over 5 million inhabitants, 
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Note: PM10 is particulate matter of less than 10 microns of diameter and PM2.5 is particulate matter of less than 
2.5 microns of diameter.

Sources: Author’s calculations based on Ambient Air Pollution Database, WHO (World Health Organization), 
May 2014, available at www.who.int/phe/health_topics/outdoorair/databases/cities/en/, last accessed 13 May 
2014; UN DESA (2012c), “File 12: Population of Urban Agglomerations with 750,000 Inhabitants or More in 
2011, by Country, 1950-2025”, World Urbanization Prospects: The 2011 Revision, CD-ROM Edition, United 
Nations, Department of Economic and Social Affairs, Population Division, New York.
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Southeast Asian cities are increasingly vulnerable to climate change impacts
Poorly managed urban expansion can increase cities’ vulnerability to climate change, 

which in turn can undermine national economic performance, particularly when cities play 
an important role in the national economy. Adaptation to climate change contributes to green 
growth by improving human well-being and protecting the natural and economic assets that 

Figure 4.7. Air pollution costs are high in the region
Deaths from outdoor pollution and associated costs, 2010
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Note: Pollution includes ambient PM10 pollution and ambient ozone pollution; costs based on the value of 
a statistical life using methodology from OECD (2014), The Cost of Air Pollution: Health Impacts of Road 
Transport, OECD Publishing, http://dx.doi.org/10.1787/9789264210448-en.
Sources: Author’s calculations based on data extracted from Institute for Health Metrics and Evaluation 
(2013), The Global Burden of Disease (GBD) Visualizations: GBD compare. Institute for Health Metrics and 
Evaluation, Seattle. http://viz.healthmetricsandevaluation.org/gbd-compare/, last accessed 17 June 2014.

Table 4.2. Deaths from air pollution as share of urban population
2010

Country
Number of deaths from PM10 and 

ozone combined (WHO data)
Deaths as share of 

national urban population
Share of national population 

living in urban areas, 2010
Singapore 30 959 0.61% 100.0%
Cambodia 4 518 0.16% 19.8%
Myanmar 20 777 0.13% 31.4%
Lao PDR 2 470 0.13% 33.1%
Viet Nam 30 959 0.11% 30.4%
Thailand 24 590 0.08% 44.1%
Indonesia 64 182 0.05% 49.9%
Malaysia 5 956 0.03% 70.9%
Philippines 8 283 0.02% 45.3%
Brunei Darussalam 13 0.004% 75.5%

12 http://dx.doi.org/10.1787/888933168313

Sources: Author’s calculations based on data extracted from Institute for Health Metrics and Evaluation (2013), 
The Global Burden of Disease (GBD) Visualizations: GBD compare. Institute for Health Metrics and Evaluation, 
Seattle. http://viz.healthmetricsandevaluation.org/gbd-compare/; UN DESA (2014a) “File 2: Percentage of 
Population at Mid-Year Residing in Urban Areas by Major Area, Region and Country, 1950-2050”, World 
Urbanization Prospects: The 2014 Revision, CD-ROM Edition, United Nations, Department of Economic and 
Social Affairs, Population Division, New York; UN DESA (2014b) “File 3: Urban Population at Mid-Year by 
Major Area, Region and Country, 1950-2050”, World Urbanization Prospects: The 2014 Revision, CD-ROM 
Edition, United Nations, Department of Economic and Social Affairs, Population Division, New York.
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are necessary for growth over the long-term in an urban context (e.g. forests, mangroves). 
Because adaptation reduces vulnerability, it has the potential to improve the lives of the 
poorest as they tend to be most hard-hit by disasters; thus, green growth strategies that 
include cities’ adaptation to climate change can contribute to poverty reduction and social 
equity (OECD, 2013b). Urban areas deserve attention in national adaptation and disaster 
risk reduction efforts, as they are likely to be particularly vulnerable to flooding due to their 

Figure 4.8. Car ownership is rising in Southeast Asia
Total number of vehicles per thousand people, 2001-2010
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Note: Data for Brunei Darussalam, Cambodia and Myanmar not available. Data for Thailand are for 2002-10.
Source: Author’s calculations based on Clean Air Asia (2014) “Motorization Index (Total)”, Transport Indicators, 
CitiesACT database, Clean Air Asia, Philippines, available at http://citiesact.org/data/search/transport-indicators, 
accessed 15 May 2014.

Figure 4.9. Car ownership is rising fastest in countries with the smallest share of urban dwellers
Growth in number of vehicles per 1 000 people and urbanisation rates
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Note: Data for Brunei Darussalam, Cambodia and Myanmar not available. Data for Thailand are for 2002-10.
Sources: Author’s calculations based on Clean Air Asia (2014) “Motorization Index (Total)”, Transport 
Indicators, CitiesACT database, Clean Air Asia, Philippines, available at http://citiesact.org/data/search/
transport-indicators, accessed 15 May 2014; UN DESA (2014a) “File 2: Percentage of Population at Mid-Year 
Residing in Urban Areas by Major Area, Region and Country, 1950-2050”, World Urbanization Prospects: 
The 2014 Revision, CD-ROM Edition, United Nations, Department of Economic and Social Affairs, 
Population Division, New York.
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tendency to be located near coasts and waterways, to experience higher temperatures than 
surrounding rural areas, and to house concentrations of low-income populations, many in 
informal settlements that tend to be located in hazardous zones, such as floodplains and 
other low-lying areas (OECD, 2010).

Cities in Southeast Asia are already more vulnerable to flooding than those in other 
regions. While 34% of cities with over 750 000 inhabitants worldwide are at high risk of 
flooding, 63% of those in Southeast Asia are at high risk (UN DESA, 2012d). In the region, 
Indonesia is home to the greatest number of cities at high-risk of climate-related flooding, 
while three cities in the Philippines are at high risk for both climate-related flooding and 
cyclones (Table 4.3). Viet Nam is also home to cities at risk of floods and/or cyclones. 

Table 4.3. Southeast Asian cities at high risk for climate-related natural disasters
Urban agglomerations with 750 000 inhabitants or more in 2011 cities in top three deciles in 2011

Country Flood Cyclone Drought

Cambodia Phnom Penh

Indonesia Bandung
Batam
Bogor
Jakarta
Malang
Medan
Pekan Baru
Semarang
Surabaya

Lao PR Vientiane Vientiane

Malaysia Johore Bahru
Klang
Kuala Lumpur

Myanmar Mandalay
Nay Pyi Taw
Yangong

Philippines Cebu
Davao
Manila

Cebu
Davao
Manila

Singapore Singapore

Viet Nam Can Tho
Da Nang
Hà Noi
Ho Chi Minh City

Da Nang
Hai Phòng

Note: An area is classified as being at “high risk” of a particular natural disaster if it is located in grid cells 
ranking in the top three deciles of the global risk distribution in terms of frequency of occurrences of one or 
more specified natural hazards. No cities over 750 000 inhabitants in Thailand or Brunei Darussalam were 
in the top three deciles.
Source: Adapted from UN DESA (United Nations, Department of Economic and Social Affairs) (2012d), 
World Urbanization Prospects: The 2011 Revision, File 23: Coastal status, Type of drylands ecosystem, 
Number of multi-Hazards, Risk decile by type of hazard for Urban Agglomerations with 750,000 Inhabitants 
or More in 2011, CD-ROM Edition, United Nations, Department of Economic and Social Affairs, Population 
Division, New York; based on data from Natural Disaster Hotspots: A Global Risk Analysis (Dilley et 
al., 2005) produced by the Center for Hazards and Risk Research (CHRR); Center for International Earth 
Science Information Network (CIESIN), Columbia University; International Bank for Reconstruction and 
Development / The World Bank (www.ldeo.columbia.edu/chrr/research/hotspots).
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While few cities in the region are at high risk of drought, it is worth that noting that the 
three cities that are at risk are all located in Myanmar.

In 12 global port cities in Southeast Asia in 2005, a total of over 5 million people were 
located in areas at risk of a 100-year flood event (Table 4.4). Five of these cities rank among 
the top 25 global port cities (out of 136 cities studied) in terms of population currently 
exposed to flooding (Hanson et al., 2011; Hallegatte et al., 2013b). Six of the region’s cities 
are expected to rank among the top 25 globally by 2050 under a scenario involving socio-
economic change, subsidence, sea level rise of 20cm and adaptation measures that maintain 
2005 flood defences and constant flood probability. Scenarios that do not take into account 
adaptation to climate change are not realistic, because the projected losses would greatly 
exceed what populations and economies can absorb (Hallegatte et al., 2013a).

While the number of people exposed to flooding is projected to decrease when 
flooding defences are taken into account, the economic loss due to flooding is nonetheless 
expected to greatly increase over 2005-50, due mainly to a projected increase in wealth. 
Under a 2050 scenario,3 average annual losses due to coastal flooding in Southeast Asia 
are expected to reach USD 6 billion in 2050, up from roughly USD 300 million in 2005 
(Table 4.5) (Hallegatte et al., 2013a; Hallegatte et al., 2013b).  In this study, three Southeast 
Asian cities figure in the top 20 coastal cities for flood risk in 2005: Ho Chi Minh City, 
Jakarta and Bangkok. Palembang, Indonesia joins the top 25 under the 2050 scenario. 

Table 4.4. Number of people in Southeast Asian port cities exposed to a 100-year flood event, 
2005 and in a 2050 scenario

Urban agglomeration

2005 2050 scenario
Population exposed 
to a 100-year flood 

event, 2005
with maximum 

estimated protection

Rank among 136 
global port cities – 

exposed population, 
2005

Population exposed 
to a 100-year flood 

event, 2050 with 
maximum estimated 

protection

Rank among 136 
global port cities – 

exposed population, 
2050

Ho Chi Minh City 1 931 028 5 0 133
Bangkok 906 519 13 95 951 11
Hai Phòng 793 927 16 48 257 16
Jakarta 513 185 21 114 618 7
Rangoon 510 417 22 166 673 6
Kuala Lumpur 269 897 35 9 571 45
Palembang 126 697 48 40 889 20
Manila 112 641 53 33 400 23
Surabaya 52 767 68 12 109 41
Singapore 16 266 96 28 131
Ujung Pandang 6 852 118 2 486 69
Davao 2 546 130 1 104 85
Total 5 242 743 525 086

12 http://dx.doi.org/10.1787/888933168322

Note: Shaded areas indicate top 25 of 136 global port cities studied. 2050 scenario is characterised by socio-
economic change, subsidence, sea level rise of 20cm by 2050 and adaptation measures that maintain 2005 
flood defences and constant flood probability. Maximum protection refers to the higher bound of estimates 
for current flood protection, which is assumed to be maintained over 2050.
Sources: Adapted from Hallegatte, S., C. Green, R. Nicholls and J. Corfee-Morlot (2013b), “Future flood losses 
in major coastal cities: Supplementary information”, Nature Climate Change, vol. 3, pp 802-806; Hanson, 
S. et al. (2011), “A global ranking of port cities with high exposure to climate extremes”, Climatic Change, 
vol. 104, pp. 89-111.
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Jakarta is expected to experience the greatest increase in average annual losses in the 
region between 2005 and 2050 (54%), ranking it among the top  10 global port cities 
in terms of increased risk (Hallegatte et al., 2013b). Five Southeast Asian Cities rank 
among the top 25 for relative risk (losses as a share of GDP in 2050): Ho Chi Minh City, 
Palembang, Hai Phòng, Jakarta and Rangoon. This measure is important as it points to the 
toll that coastal flooding could take on the local economy (Hallegatte et al., 2013a).

Ho Chi Minh City, Jakarta and Bangkok are also at risk of significant land subsidence, 
which influences local sea level and exacerbates flood risk in 2050 (Hallegatte et al., 
2013a). In the case of Bangkok, land subsidence is a bigger contributor to urban flooding 
than climate change risks, and is expected to account for nearly 70% of the increase in 
flooding damage costs between 2008 and 2050 (World Bank, 2010). Subsidence is usually 
caused by the unsustainable use of local groundwater resources, emphasising the need 
to take a systemic view of all environmental challenges in order to fully manage risk. 
Settlements in delta areas, a common feature in Southeast Asia, are particularly vulnerable 
to subsidence, as the natural subsidence that occurs in deltas is exacerbated by water 
extraction and diversion, and the use of dams (Jha et al., 2012).

Overall, these data point to the high vulnerability of Southeast Asian coastal cities 
to climate-related flooding. The increase in asset values brought about by urban growth 
and rising incomes means that even with adaptation measures that maintain 2005 flood 

Table 4.5. Absolute and relative annual losses due to coastal flooding in 2005 and in a 2050 scenario
Southeast Asian port cities

2005
2050 scenario with a 20 cm sea level rise and subsidence and 

adaptation measures that maintain flood frequency at 2005 levels

Urban agglomeration

Mean annual loss 
(Million USD) with 

maximum estimated 
protection

Rank out of 
136 port cities 

(average annual 
losses 2005)

Mean annual 
loss (Million 

USD)

Rank out of 
136 port cities 

(average annual 
losses 2050)

Mean annual 
loss  

(% city GDP)

Rank out of 136 
port cities (average 
annual losses per 

GDP 2050)
Thành-Pho-Ho-Chí-Minh 
(Ho Chi Minh City) 104 13 1 953 9 0.83% 5

Jakarta 73 20 1 750 11 0.22% 23
Krung_Thep (Bangkok) 42 24 734 18 0.09% 37
Palembang 27 36 506 21 0.48% 9
Manila 23 39 329 30 0.06% 48
Hai Phòng 19 41 383 27 0.44% 10
Rangoon 10 48 202 40 0.21% 24
Kuala Lumpur 5 66 63 62 0.04% 60
Surabaya 5 67 110 52 0.06% 47
Ujung Pandang 1 112 12 92 0.02% 73
Davao 0.50 119 6 110 0.01% 87
Singapore 0.26 127 2 127 0.00% 135
Total 309 6 050

12 http://dx.doi.org/10.1787/888933168332

Note: Shaded areas indicate top 25 of 136 global port cities studied. 2050 scenario is characterised by socio-economic change, 
subsidence, sea level rise of 20cm by 2050 and adaptation measures that maintain 2005 flood defences and constant flood 
probability. Maximum protection refers to the higher bound of estimates for current flood protection, which is assumed to be 
maintained over 2050.
Sources: Adapted from Hallegatte, S., C. Green, R. Nicholls and J. Corfee-Morlot (2013a), “Future flood losses in major coastal 
cities,” Nature Climate Change, vol.3, pp. 802-806; Hallegatte, S., C. Green, R. Nicholls and J. Corfee-Morlot (2013b), “Future 
flood losses in major coastal cities: Supplementary information” Nature Climate Change.
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probability, annual losses will increase in absolute terms – and, very probably, relative to 
local GDP – unless even greater steps are taken to reduce the likelihood of flooding over 
time (Hallegatte et al., 2013a).

Poorly serviced areas, including slums, increase cities’ vulnerability
Another consequence of unmanaged urban expansion is the growth of informal 

settlements, such as slums. These often lack access to adequate water and sanitation and 
can hold back long-term economic growth and environmental quality of life. UN-Habitat 
(2010a) defines slums as dwellings that lack access to one or more of five amenities (i.e. a 
permanent structure that protects from extreme climate conditions, no more than three 
people sharing a room, access to improved water, access to improved sanitation, and secure 
tenure). Because data on secure tenure are rare, only the first four conditions are used to 
measure the share of people living in slums (UN-Habitat, 2010a).

According to UN-Habitat, the share of urban slum dwellers in Southeast Asia’s urban 
areas has declined considerably – from 50% in 1990 to 31% in 2010 – slightly above the 
average decline in developing regions as a whole (Figure 4.10) (UN-Habitat, 2010b). Within 
the region, there is wide variation in the percentage of urban dwellers living in slums. Lao 
PDR and Cambodia, which have the lowest overall urbanisation rates, have the highest 
share of urban population living in slums (Figure 4.11)

While UN-Habitat defines slums based on five criteria, this section will focus on the 
two criteria that most directly relate to environmental performance: access to improved 
water and sanitation. Access to these two services in urban areas across Southeast Asia 
has improved since 1990, with the share of the urban population with access to improved 
drinking water sources increasing from 90% to 95% from 1990-2012, and access improved 
sanitation growing from 69% to 80% in the same period. Access to improved sanitation in 
Southeast Asia in 2012 was greater than in Eastern Asia (76%), Oceania (76%), Southern 
Asia (64%) and Sub-Saharan Africa (41%) (WHO and UNICEF, 2014).

Figure 4.10. The share of the urban population living in slums is declining worldwide
Proportion of urban population living in slums 1990-2010

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1990
1995

2000
2005

2007
2010

Sub-Saharan AfricaEastern AsiaLatin America and the Caribbean

Developing RegionsSouthern Asia Southeast Asia Northern AfricaWestern Asia

12 http://dx.doi.org/10.1787/888933168115

Note: Slum dwellers defined as people living in household that lack either improved water, improved 
sanitation, sufficient living area (more than three persons per room), or durable housing. Trends data are not 
available for Oceania.
Source: Author’s calculations based on UN-Habitat (United Nations Human Settlements Programme) (2010b), 
The State of Asian Cities 2010/2011, UN-Habitat, Fukuoka, Japan.
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The proportion of urban dwellers with access to improved water and sanitation varies 
greatly across the region (Figures 4.12 and 4.13), though all countries improved access 
between 2000 and 2012. Relatively lower rates of access to sanitation still exist: less than 
80% of the urban populations of Indonesia (71%) and the Philippines (79%) had access to 
improved sanitation in 2012, though this is still an improvement over 2000 access rates of 
66% and 74% respectively (WHO and UNICEF, 2014).

Figure 4.11. Southeast Asian cities vary in the prevalence of slums
Share of urban slum population and urban share of population, 2005
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Note: Data not available for Brunei Darussalam, Malaysia and Singapore.
Sources: Author’s calculations based on UN-Habitat (2010b), The State of Asian Cities 2010/2011, UN-Habitat, 
Fukuoka, Japan; UN DESA (United Nations, Department of Economic and Social Affairs) (2012), World 
Urbanization Prospects: The 2011 Revision, File 2: Percentage of Population Residing in Urban Areas by 
Major Area, Region and Country, 1950-2050, CD-ROM Edition, United Nations, Department of Economic 
and Social Affairs, Population Division, New York.

Figure 4.12. Use of improved water drinking sources within Southeast Asia
Percentage of the urban population, 2000 and 2012
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Note: Data not available for Brunei Darussalam.
Source: Author’s calculations based on WHO and UNICEF (World Health Organization and United Nations) 
(2014), Progress on Drinking-Water and Sanitation: 2014 Update Tables, WHO/UNICEF, available at http://
www.wssinfo.org/data-estimates/tables, last accessed May 2014.
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Poor access to sanitation has direct economic costs. The World Bank (2008) found 
that the economic costs of poor sanitation in Cambodia, Indonesia, the Philippines and 
Viet Nam were USD 9 billion annually (based on 2005 prices). This corresponds to 1.3% of 
gross domestic product (GDP) in Viet Nam, 1.5% in the Philippines, 2.3% in Indonesia and 
7.2% in Cambodia. These costs include direct financial losses (such as health expenditures 
or income losses due to poor sanitation), plus losses related to the overall impact of poor 
sanitation on welfare – including time spent gaining access to clean water and adequate 
sanitation facilities, impact on education, and reduced revenue from tourism. Direct 
financial losses amounted to 0.44% of annual GDP in the four countries on average (World 
Bank, 2008).

4.3. National policies can guide urban development towards green growth

To address the cost of unsustainable urban growth, a range of tools and mechanisms 
are available to national governments in Southeast Asia. These are best understood within 
a framework for national action on green growth in developing countries (see Chapter 2). 
The OECD has identified three major elements of such a framework: 1)  establishing 
leadership, setting the vision and planning for green growth; 2)  designing, reforming 
and implementing policies that stimulate green growth; and 3)  governing, developing 
capacity and resources, and learning (Figure 4.14; OECD, 2013b). This section discusses 
opportunities for national action within each element, and Table  4.10 at the end of the 
chapter summarises them. While many cities in Southeast Asia are already pursuing green 
growth on their own, co‑ordinating national and local-level policies is essential for urban 
areas to effectively contribute to national green growth strategies (OECD, 2014a).

This section first assesses existing national-local co‑ordination in Southeast Asia on 
green growth, including incorporation of urban activities into national plans and financing 
mechanisms. It then discusses national policy mechanisms that could work in Southeast 
Asia to manage urban expansion, increase resilience to climate change, reduce air pollution 
from urban transport, and increase access to basic water and sanitation services.

Figure 4.13. Use of improved sanitation facilities within Southeast Asia
Percentage of the urban population, 2000 and 2012
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Source: Author’s calculations based on WHO and UNICEF (World Health Organization and United Nations) 
(2014), Progress on Drinking-Water and Sanitation: 2014 Update Tables, WHO/UNICEF, available at http://
www.wssinfo.org/data-estimates/tables, last accessed May 2014.
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National-local co‑ordination is necessary for urban green growth
National policies play a decisive role in the extent to which urban development contributes 

to or undermines green growth. National policies establish the regulatory framework within 
which local governments operate and determine the degree to which cities have authority to 
regulate and raise revenues for activities within their borders (OECD, 2013a; OECD, 2014b). 
It is important for national governments to design and, if necessary, reform policies to enable 
urban activities to align with national green growth goals. Three principles should guide the 
national-local co‑ordination necessary for green growth (OECD, 2013a):

1.	 ensure national-local policy coherence and create simple policy packages to reduce 
the risk of incompatible and perverse incentives

2.	 take a holistic approach to ensure that national green growth regulations, particularly 
those related to taxes and social benefits, do not adversely affect the urban poor

Figure 4.14. An agenda for national action on green growth in developing countriesAN AGENDA FOR NATIONAL ACTION ON GREEN GROWTH IN DEVELOPING COUNTRIES
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 plans and budgets
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• Capacity development and institutional reform
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Source: OECD (2013b), Putting Green Growth at the Heart of Development, OECD Green Growth Studies, OECD Publishing, 
http://dx.doi.org/10.1787/9789264181144-en.
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3.	 understand the contributions made to green growth by each level of government 
(e.g. national policies can include price signals or taxes; local policies can shape the 
built environment to respond to national standards and price signals).

Southeast Asian countries have taken urban activities into account in their green 
growth, climate change and sustainable development plans to varying degrees (Table 4.6). 
At one end of the range are countries such as Viet Nam and the Philippines, which identify 
urban sustainability as a key strategy or outcome in their national plans and have referred 
to urban issues throughout. Indeed, Viet Nam has specifically addressed the integration of 

Table 4.6. Countries vary in their attention to urban policies in national green growth, climate 
change and sustainable development plans

Green growth plans Climate change plans Sustainable development plans
Cambodia “Land Use and Ecologically Sound 

and Healthy Urban Environment” is 
one of nine long-term interventions

Urban areas only mentioned as regards 
transport

Indonesia Urban areas are not a specific focus but 
mentioned when relevant to sectoral 
plans, particularly transportation and 
other infrastructure

Lao PDR Urban development is a key strategic 
priority

Malaysia Showcases “Green Technology 
Cities” and guidelines for “Green 
Townships”

Urban areas are not mentioned under the 
policy’s five main strategic principles, but 
a working committee on transportation 
was established

Myanmar Urban areas are not a specific focus, 
but they are referred to under goals for 
transportation, water, sewage and waste 
infrastructure

Philippines Urban areas mentioned under 
environmentally sustainable transport 
and climate-proofing infrastructure; green 
cities and municipalities are one of three 
outcomes of the National Strategic Priority 
on Climate-Smart Industries and Services

Includes an action agenda for “urban 
ecosystems”, with eight issue areas 
and 26 strategies for making urban 
ecosystems more sustainable.

Singapore Urban issues are integral to strategy Urban issues are integral to blueprint
Thailand Supporting the development of cities and 

communities is a key approach of the 
“Mitigation of greenhouse gas emissions 
and increase of greenhouse gas sinks” 
strategy

Viet Nam Sustainable urbanisation is seen 
as a solution

Sustainable development of urban areas 
specifically mentioned as a goal, with 
other mentions of urban areas regarding 
water infrastructure and air pollution.

Urban areas mentioned throughout

Note: Light blue refers to weak incorporation of urban policies; darker blue refers to strong incorporation of urban 
policies; blank cells mean no mention of urban policies.
Sources: Cambodia Ministry of Environment (2009); Cambodia, Royal Government of (2013); Indonesia, Republic 
of (2007, 2011); Indonesia Ministry of National Development Planning (2009); Lao PDR Department of Environment 
(2010); Malaysia Ministry of Natural Resources and Environment (2010); Malaysia Ministry of Energy, Green 
Technology and Water (2012); Myanmar Ministry of Forestry (2009); Philippines Government (1996); Philippines 
Office of the President (2010, 2011); Singapore Ministry of the Environment and Water Resources and Ministry of 
National Development (2009); Singapore National Climate Change Secretariat (2012); Thailand Ministry of Natural 
Resources and Environment (2012); Viet Nam Government (2011); Viet Nam Government (2012a, 2012b).
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urban activities into national green growth and climate change plans in two national policy 
decisions (Box 4.1). Among the other rapidly urbanising countries, Thailand and Malaysia 
both include significant references to urban issues. Indonesia, however, only mentions 
urban issues when relevant in sectoral plans, such as transport, water and sanitation.

National governments also play a decisive role in cities’ ability to finance green 
growth. Firstly, they help channel official development assistance (ODA) and international 
climate finance towards activities such as adaptation to climate change, air pollution, the 
provision of basic services, and the reduction of greenhouse gas emissions. For example, 
in the Philippines climate finance will help fund the Cebu Bus Rapid Transit (BRT) 
project by using the Clean Technology Fund (an international climate investment fund) 
for the construction of BRT stations and control systems. An OECD review of bilateral 
ODA marked for adaptation deployed in urban areas of over 10 000 inhabitants revealed 
that two of the top five recipients are in Southeast Asia, with Viet Nam being the largest 
(Figure 4.15). In total, 38% of bilateral urban adaptation-related development co‑operation 
targets countries in Southeast Asia (OECD, 2014d). In terms of total aid for both climate 
mitigation and adaptation, Viet Nam receives more than the other countries in the region 
combined (Figure 4.16). While Thailand is not among top recipients of ODA for urban 
adaptation, it does receive a significant amount for urban mitigation activities, putting it 
in second place for total urban climate ODA. It is interesting to note that some countries 
rely almost exclusively on grants – Thailand and Cambodia (for adaptation only), and the 
Philippines and Lao PDR (for mitigation only) (OECD, 2014d). 

National policy changes may be needed, however, to deploy aid for urban green growth 
more effectively. The 2013 Global Forum on Using Country Systems to Manage Climate 
Change Finance concluded that local governments play an important role in the deployment 
of climate finance, but that this role was not receiving enough attention (Partnership for 
Climate Finance and Development, 2013). An Asian exception is Nepal, whose National 
Adaptation Plan for Action includes a target for 80% of climate finance resources to be 
spent at the village/municipal level (Partnership for Climate Finance and Development, 
2013). A 2013 survey of 32 climate finance specialists and stakeholders found that while 

Box 4.1. Viet Nam is incorporating urban policies into its green growth and 
climate change strategies

Two recent policy decisions in Viet Nam have addressed the role that urban activities 
should play in national climate change and green growth policies.

The Approval of Scheme of Urban Development of Viet Nam Responding to Climate 
Change for the Period of 2013-2020 (Decision No.  2623/QD-TTg) by the Prime Minister on 
31 December 2013 includes provisions to evaluate the impact of climate change on urban systems; 
to minimise the risk of climate change and sea level rise to construction and urban development; 
and to fund and assign ministries, sectors and localities to co‑ordinate implementation.

The Approval of National Action Plan on Green Growth for the Period of 2014-2020 
(Decision No. 403/QD-TTg) by the Prime Minister on 20 March 2014 sets out action plans for 
every sector to connect with the national green growth strategy. Recognising the importance 
of the urban sector, urban development is meant to be one of the implementation goals of the 
action plans.
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engagement with local governments on climate finance was considered effective practice, 
co‑ordination among national and local levels was often a challenge. Direct channelling of 
external funding to local governments was generally not considered effective as it would 
operate in parallel with national funding (Ockenden and Zou, 2014 forthcoming).

Secondly, national budget transfers are a much-needed source of funding for 
environmental activities in cities, and can be used to align green growth activities at the 
local level with national objectives. For example, while the highly decentralised national 
government in Indonesia has limited influence over urban policy, it can still provide 

Figure 4.15. Two ASEAN countries are among the top five recipients of 
adaptation-related ODA in urban areas
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Source: Author’s calculations based on OECD Development Assistance Committee Creditor 
Reporting System data, July 2014, available at www.oecd.org/dac/stats/rioconventions.htm.

Figure 4.16. Viet Nam receives the lion’s share of ODA for urban adaptation and mitigation
2010-2012, Million USD (left axis); share of grants or loans (right axis)
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financial incentives through the Specific Allocation Fund (DAK) of the national Balancing 
Fund to encourage urban investment in reducing air pollution, increasing climate change 
adaptation, improving basic services, and other activities contributing to green growth 
(Indonesia Ministry of Finance, 2014).

Finally, national governments can help build local-level capacity for gaining access to 
funding (whether national or international funding), for taking on debt, and for managing 
expenditures (including evaluating their impact). Viet  Nam’s national government – 
primarily through the Prime Minister and the Ministry of Construction – is supporting the 
development and implementation of urban green growth strategies, for example. National 
support includes capacity building, providing guidelines on local green growth strategies, 
and channelling ODA funds, which are allocated through a separate central budget. The 
Viet Nam Urban Forum, made up of national ministries, city governments, development 
co‑operation agencies, and representatives of the private sector and civil society 
organisations (CSOs), plays an important role in providing support to cities pursuing green 
growth (Viet Nam Ministry of Construction, 2014).4

National-local co‑ordination can also help to ensure that urban green growth addresses 
poverty reduction. In developing countries, national policies addressing urban environmental 
challenges need to be designed with poverty reduction in mind. It is important to consider 
how to manage any short-term trade-offs that may affect poorer populations (OECD, 2013b). 
Any potential impacts on the poor should be addressed primarily at the national level, 
particularly through the tax and benefits system (OECD, 2013a; OECD, 2014b). National 
government policies also determine to a great extent the limits of cities’ abilities to address 
environmental and social equity challenges (OECD, 2013a; OECD, 2014b).

National governments can improve how urban expansion is managed
National government policy can help determine the degree to which urban expansion 

is planned and managed, particularly in terms of setting minimum standards for basic 
infrastructure in new urban areas before they are developed (OECD, 2014b). However, 
as noted above, urban expansion in Southeast Asia tends to be driven by the short-
term interests of private developers with little consideration of long-term social costs 
and benefits. Given the relative weakness of the public sector in urban planning, few 
instruments exist to internalise the costs imposed by private development on infrastructure 
services (transport, water, sanitation) or to align any development with climate change 
adaptation plans.

Efforts to better manage urban expansion in Southeast Asia should not however aim 
to contain urban growth. Rather, national mechanisms could provide a framework for 
improving the planning and management of Southeast Asian cities. This can be done 
by anticipating infrastructure needs and directing “trunk infrastructure” towards areas 
that can handle increased development (Fuller and Romer, 2014). Strict urban growth 
boundaries are not practical and may lead to “leapfrog” development and more informal 
settlements. It is advisable, therefore, to identify credible urban growth boundaries that 
move outwards over time, and which protect areas at high risk from natural disasters or 
areas providing important ecosystem services from being developed (Angel, 2012).

Setting objectives for urban areas in national green growth plans and incorporating 
green growth considerations into urban development plans is one way in which national 
policy can seek to shape urban expansion so that it contributes to green growth objectives. 
It is particularly important to include green growth in national guidelines for the 
development of local spatial plans. Most national governments are involved with local 
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spatial planning to some degree, but the extent to which national guidelines influence 
local level planning and the actual process of permitting development projects, varies 
greatly (OECD, 2014b). One priority for national governments interested in making urban 
expansion consistent with green growth objectives is to strengthen national oversight and 
guidance of local-level land-use planning and land development decisions, and to build 
capacity at the local level for land-use planning and development permits. Malaysia’s 
National Physical Plan 2 aims to do this, by requiring new developments to conform to the 
plan and allowing for updates every five years in order to ensure its relevance. This will 
help to closely align local plans with national green growth objectives and environmental 
and economic performance targets more broadly, and could limit “race-to-the-bottom” 
competition among municipalities.

Another important role for national governments is to support co‑ordination among 
municipalities in the same metropolitan region on urban planning and land-use permit 
decisions. Large metro regions in ASEAN countries are usually comprised of multiple 
municipalities, and may even spread across provincial boundaries. This makes collaboration 
among governments in the metro region difficult. At the same time, a metro-regional 
approach is needed to manage the impacts of rapid urban development effectively, including 
increased vulnerability to climate change, air and water pollution, and informal settlements.

Metropolitan areas across the OECD pursue a range of governance approaches, which 
generally fall into four categories: 1)  informal/soft co‑ordination; 2)  inter-municipal 
authorities; 3) supra-municipal authorities; and 4) special status of “metropolitan cities” 
(Table 4.7) (Kim et al., 2014 forthcoming). National governments can provide incentives for 
metropolitan governance, which most commonly take the form of contractual arrangements 
and financial transfers. Contractual arrangements generally involve national governments 
conferring special benefits, such as grants or greater authority to raise revenues, to 
metropolitan areas in exchange for stronger co‑operation among the municipalities in 
those areas. In the case of financial transfers, national governments may provide grants to 

Table 4.7. Four broad categories of metropolitan governance bodies in 
OECD metropolitan areas

a. �Informal/soft co‑ordination. Often found in urban areas with multiple urban cores 
(polycentric urban development), lightly institutionalised platforms for information sharing 
and consultation are relatively easy both to implement and to undo. They typically lack 
enforcement tools and their relationship with citizens and other levels of government tends 
to remain minimal.

b. �Inter-municipal authorities. When established for a single purpose, such authorities 
aim at sharing costs and responsibilities across member municipalities – sometimes with 
the participation of other levels of government and sectoral organisations. Multi-purpose 
authorities embrace a defined range of key policies for urban development such as land use, 
transport, and infrastructure.

c. �Supra-municipal authorities. An additional layer above municipalities can be introduced 
either by creating a directly elected metropolitan government, or with the upper governments 
setting down a non-elected metropolitan structure. The extent of municipal involvement and 
financial capacity often determines the effectiveness of a supra-municipal authority.

d. �Special status of “metropolitan cities”. Cities that exceed a legally defined population 
threshold can be given the special status of “metropolitan cities”, which puts them on the 
same footing as the next upper level of government and gives them broader competencies.

Source: Kim, S.J., A. Schumann and R. Ahrend (2014 forthcoming), “What governance for metropolitan 
areas?” OECD Regional Development Working Papers, OECD Publishing, Paris.
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inter-municipal bodies or directly to municipalities to encourage the adoption of similar 
policies across the metropolitan area or to facilitate co‑ordination on planning or service 
provision (Kim et al., 2014 forthcoming).

National governments can also shape green urban investment by modifying investment 
frameworks to mobilise low-carbon, climate-resilient investment by the private sector. 
Although green infrastructure is not necessarily more costly than traditional “brown” 
infrastructure when life-cycle costing and maintenance are taken into account, private-
sector investment has not yet occurred on a scale sufficient to meet green growth and 
climate change mitigation and adaptation goals. Public involvement is still needed to 
catalyse private investment and overcome barriers, such as lower rates of return and higher 
risks (Corfee-Morlot et al., 2012).

National governments can also use national tax policy to enable or encourage 
municipalities to use property taxes and development fees to offset environmental and 
infrastructure costs and encourage more efficient development patterns. How property 
taxes are structured affects the form that urban expansion will take (OECD, 2013a; Merk 
et al., 2012). Contiguous or infill development within the urban core – rather than on the 
fringe  – can be encouraged through taxes that are based on land value rather than on 
the value of the buildings on the property (which may discourage building on properties 
in the urban core). Charging fees to developers can also help to offset the costs of the 
infrastructure investments needed to serve new areas of development, including transport 
and sanitation services. To discourage sprawling, low-density expansion, however, fees 
need to be set higher for developments that are further from urban cores (OECD, 2013a; 
Merk et al., 2012).

National governments concerned about rapid expansion on the urban fringe should 
consider addressing security as a sustainability issue. A primary attraction of the private 
“new towns” growing around the outskirts of ASEAN cities such as Jakarta is increased 
security for residents, whether real or perceived (Firman, 2004b; Firman, 2009). Security 
also comes in the form of the predictability that private developments can offer in terms of 
adjacent land uses and the relatively high incomes of neighbouring residents (Hudalah and 
Firman, 2012). Unless ASEAN cities are able to provide public spaces and residential areas 
in the urban core in which residents feel safe, it will be difficult to reverse or even slow 
the development of private communities on the urban fringe. National governments can 
contribute to the development of safer spaces by supporting local police forces and creating 
high-quality, safely managed open spaces.

National standards for building energy efficiency affect the energy intensity of the 
expanding built environment, and can reduce pressure on energy resources. While there 
are examples throughout the world of municipal governments that have created building 
energy efficiency standards that are stricter than national standards, these municipal 
efforts are often limited in scale and impact. National-level building energy efficiency 
standards have the benefit of having a large-scale impact and creating a minimum standard 
for all municipalities (OECD, 2010). This still leaves cities the freedom to innovate in 
implementing these standards in a variety of local contexts, and to apply stricter standards 
when needed. It is also necessary for building energy efficiency standards to be adequately 
enforced.
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Air pollution calls for national attention
Air pollution from urban transport is a localised problem with national consequences. 

The rapid growth of private developments with limited access to public transport leaves 
city dwellers increasingly reliant on private vehicles for travel. For example, in Kuala 
Lumpur the share of travel by mass transit fell from 35% in 1985 to 10-12% in 2010, despite 
the opening of three metro lines, a monorail and three commuter rail lines (Cox, 2013). 
The current share of mass transit use in Kuala Lumpur is actually lower than in the major 
cities in Western Europe, although it is still higher than cities in the western United States 
(Cox, 2013). In Metro Manila, where development has focused along highways on the 
urban fringe, between 1980 and 1996 average trip lengths for residents rose from 5.3 km 
to 6.4 km and average commuting times to work rose from 36 to 51 minutes (Lebel et al., 
2007, citing Lasco et al., 2005).

A primary way for national governments to address urban air pollution from transport 
is to create a national-level strategy and framework for national-local co‑ordination. For 
example, the Philippines’ National Environmentally Sustainable Transportation Strategy 
has been developed jointly by the Department of Transportation and Communications and 
the Department of Environment and Natural Resources, along with representatives from 
12 national departments and agencies, the Metro Manila Development Authority, CSOs, the 
private sector and academia (Lontoc, 2014). It is important for such national strategies to be 
mainstreamed into other national development plans, as has happened in the Philippines, 
as well as to include mechanisms for national-local co‑ordination.

The degree of co‑ordination on transport policy among municipalities in the same 
metropolitan area also has a real impact on air quality. In Santiago, Chile, for example, lack 
of inter-municipal co‑ordination on air quality has contributed to high levels of air pollution 
(OECD, 2013c). Likewise in many Southeast Asian cities, co‑ordination mechanisms 
are not sufficient to respond to the pace of urban development. For example, while the 
Metropolitan Manila Development Authority is legally responsible for traffic management 
in the metropolitan region, in practice it does not undertake metropolitan planning, has little 
authority to co‑ordinate the municipalities in the region, and depends on municipalities for 
its funding (UN-Habitat, 2010b, citing Laquian, 2002b). Its impact on traffic co‑ordination 
and, by extension, air quality is understandably limited, though this may change given the 
national effort to create a National Environmentally Sustainable Transportation Strategy 
mentioned above. The Greater Kuala Lumpur Area has achieved greater co‑ordination of 
its transport systems, thanks in part to the establishment of the area as the federal territory 
of Putrajaya, and to national government establishment of task forces and co‑ordinating 
mechanisms (UN-Habitat, 2010b citing Jusch et al., 2009 and Muhamed, 1997).

National governments could do more to ensure transport and air quality co‑ordination 
among urban municipalities by providing incentives or requiring such co‑ordination. 
For example, urban areas in the United States are required to designate a Metropolitan 
Planning Organization to receive and manage federal transportation funds (AMPO, 2013). 
Some of these organisations have expanded their activities to include inter-municipal 
co‑ordination of spatial planning, as in the case of the Chicago Metropolitan Agency for 
Planning, although these plans are not legally binding (OECD, 2012d). Such examples, 
though from outside developing and emerging Asia, highlight ways in which even federal, 
decentralised governments can create incentives for inter-municipal co‑ordination.

National governments also have an important role to play in enabling public transport 
investment at the local level. Of the many actors involved in financing urban public 
transport investments (Table  4.8), national governments are unique in that they set 
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the regulatory framework for allocating national budgets (including support provided 
through ODA and climate finance) to local-level transport projects (Ang and Marchal, 
2013, citing Sakamoto et al., 2010b). They are also able to remove any national barriers 
to local governments’ ability to raise revenues and set taxes and fees to finance transport 
investment (OECD, 2014b).

Public intervention is needed to enable public and private investment in low-carbon 
climate-resilient public transport investment. Traditional sources of financing are hard to 
attract to sustainable transport infrastructure projects given their high upfront capital costs, 
low returns, and long development and payback periods compared to more traditional 
transport investments such as toll highways (Ang and Marchal, 2013; Corfee-Morlot et 
al., 2012). National governments can help enable and co‑ordinate the use of innovative 
financing tools, including public-private partnerships, green bonds and climate finance 
(Table 4.9).

Land-value capture tools merit particular attention. These allow local governments to 
finance transport investments by taxing or charging private sector developers for a share 
of the increases in real estate value expected from their investment (OECD, 2013a; Merk 
et al., 2012). These tools have the advantage of generating revenues up front and reducing 
the degree to which local governments take on debt. They include tax increment financing 

Table 4.8. Many actors are involved in financing urban public transport systems in 
developing countries

Key actors Role

Development co‑operation agencies/ 
international organisations

•	 Providing financing, e.g. through official development assistance (ODA)
•	 Promoting good governance
•	 Providing technological support

Local city administrations •	 Raising local financial resources
•	 Co-ordinating funding and implementing policies
•	 In some cases, operating public transport systems

National and regional governments •	 Raising national resources
•	 Setting rules for allocation and distribution at national and local level

Public transport authorities •	 Securing the provision and development of public transport services, 
including through planning, infrastructure provision and traffic management

Citizens •	 Users of public transport systems
•	 Funders by paying taxes, charges, fees and fares
•	 Voters

Private sector •	 Operating public transport
•	 Manufacturing vehicles
•	 Providing infrastructure

Private financiers •	 Acting as equity investors or providers of loans and grants

Sources: Ang, G. and V. Marchal (2013), “mobilising private investment in sustainable transport: the case of 
land-based passenger transport infrastructure”, OECD Environment Working Papers, No. 56, OECD Publishing, 
http://dx.doi.org/10.1787/5k46hjm8jpmv-en; Sakamoto, K. and S. Belka (2010b), “Financing sustainable urban 
transport”, Module 1f in Sustainable Transport: A Sourcebook for Policy-makers in Developing Countries, 
Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ) GmbH, www.sutp.org/index.php/component/
phocadownload/category/23-1f?download=23:1f-fsut-en.
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districts and assessment districts; development charges, impact fees and transportation utility 
fees; transferable development rights from the rent of sales of public property land or building 
rights; developer land sales; joint public-private property development (e.g. Hong Kong); and 
additional revenues from ancillary real estate development (Ang and Marchal, 2013; Merk et 
al., 2012; Peterson, 2012).

In addition to planning, co‑ordination and financing, by setting standards – particularly 
vehicle emissions standards – national governments can also affect urban air pollution levels 
significantly. Southeast Asian countries are generally improving their vehicle emissions 
standards, but many are still far behind those of the European Union. Some countries do not 
have firm plans to move beyond Euro 2 vehicle emissions standards (Figure 4.17) (CAI-Asia, 
2011a). The exceptions are Singapore, Thailand, Malaysia, the Philippines and Viet Nam, 
whose governments approved a new motor vehicle emission standard in 2011 that would 
require automobiles to comply with Euro 4 emission standards and motorcycles to comply 
with Euro 3 emission standards by 2017 (CAI-Asia, 2011b). Most countries in Southeast 
Asia have also been slow to reduce the levels of sulphur in diesel fuel – a major contributor 
to particulate matter (PM) pollution (Figure 4.18). Exceptions are Singapore and Thailand, 
whose efforts to reduce sulphur in fuel have corresponded to lower levels of PM10, carbon 
monoxide and nitrogen dioxide (CAI-Asia, 2011a).

Finally, national government support is often needed to help build local capacity 
for transport planning. Providers of development co‑operation are active in this area. 
For example, the German development agency Deutsche Gesellschaft für Internationale 
Zusammenarbeit  (GIZ), in partnership with ASEAN, provides technical assistance and 
capacity building for air quality management and the development of clean air action plans 

Table 4.9. A range of financing tools can channel private investment in sustainable transport 
infrastructure

Type of instrument Level of governance Benefits for the private sector

Public-private partnerships Local/national Share and mitigate risk for private 
actors

Land value capture tools Local/national Reduce investment risk

Grants and loans International/ national/ local Reduce upfront capital costs for 
private sector

Loan guarantees and credit 
enhancement

International/ national/local Reduce financing risk, lower the cost 
of capital

Green bonds National/local Access capital from institutional 
investors for large-scale rail and 
metro projects

Climate finance International/national Leverage private finance, access 
resources from IFIs and gain political 
support from local governments

Source: Adapted from Ang, G. and V. Marchal (2013), “Mobilising private investment in sustainable 
transport: the case of land-based passenger transport infrastructure”, OECD Environment Working Papers, 
No. 56, OECD Publishing, http://dx.doi.org/10.1787/5k46hjm8jpmv-en.
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to smaller cities in the ASEAN region. GIZ provides funding and technical expertise, while 
national governments are expected to help support the implementation of cities’ clean air 
action plans through legislation, funding and human resources (ASEAN-German Technical 
Co-operation, 2013).

National action can build urban resilience to climate change
As we saw above, many cities in Southeast Asia are vulnerable to the impacts of 

climate change. The degree to which urban expansion is managed will have a direct impact 
on cities’ vulnerability, particularly to flooding. Although the impacts of climate change 

Figure 4.17. ASEAN ambition is generally low for new light duty vehicle emissions standards
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Note: Data not available for Brunei Darussalam, Cambodia, Lao PDR and Myanmar.
Source: Adapted from CAI-Asia (2011a), “Road map to cleaner fuels and vehicles in Asia”, CAI-Asia Factsheet No.  17, 
September 2011, Clean Air Initiative for Asian Cities Center-Asia, Pasig City, Philippines.

Figure 4.18. Reductions in diesel sulphur levels have been slow
Current and proposed sulphur levels in diesel in Asia, EU and US, parts per million
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Note: Data not available for Brunei Darussalam, Lao PDR and Myanmar.
Source: Adapted from CAI-Asia (2011a), “Road map to cleaner fuels and vehicles in Asia”, CAI-Asia Factsheet No.  17, 
September 2011, Clean Air Initiative for Asian Cities Center-Asia, Pasig City, Philippines.
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tend to be locally concentrated, national government action is still crucial. This begins with 
national leadership; in a meeting of urban-level leaders in climate adaptation from around 
the world, participants highlighted the importance of a national political commitment to 
urban climate adaptation. Even simple national statements in support of adaptation were 
considered useful, although participants did note that mandates, policies and laws were 
important to turn these statements into action (Carmin et al., 2013). Other roles for national 
government include spatial planning, channelling funds for adaptation actions and slum 
upgrading, providing information and building local capacity, discussed in turn below:

•	 Spatial planning. National governments can enable local-level action on adaptation 
through the spatial planning system. For example, in Indonesia the World Bank 
has introduced a three-part framework for building urban resilience. The first 
part involves incorporating disaster and climate change risk into land-use and 
infrastructure investment planning (World Bank, 2014). This approach involves 
using regional spatial plans (Rencana Tata Ruang Wilayahi, RTRW) as the 
starting point to subsequently develop more-detailed spatial plans (Rencana Detail 
Tata Ruang, RDTR) in priority development areas and areas of high risk. Some 
Indonesian cities have already incorporated disaster and climate risks into their 
RTRWs, including Balikpapan, Denpasar and Yogyakarta (World Bank, 2014).

•	 Finance provision. City governments in many cases depend on national governments 
to channel climate finance and other international funds for adaptation to the local 
level. As mentioned above, Southeast Asia is an important recipient of development 
co‑operation for urban-level adaptation. In Southeast Asia this mainly targets water 
supply and sanitation; environmental policy and capacity building; transport and 
storage; and disaster risk reduction and response (Figure 4.19). This indicates that 
providers of development co‑operation place high importance on access to basic 
services for urban populations vulnerable to climate change (e.g. water supply and 
sanitation, transport and storage), but that they are also aware of the particular 
vulnerability of Southeast Asian cities to natural disasters exacerbated by climate 
change. For example, Southeast Asia receives 75% of all urban adaptation-related 

Figure 4.19. Access to services is a high priority for urban adaptation ODA in 
Southeast Asia

2010-12 total, bilateral commitments, Million USD, constant 2012 prices

General environment
protection

38%

Transport and storage
32%

Water supply
and

sanitation
20%

Reconstruction relief
and rehabilitation

8%

Disaster prevention
and preparedness

2%

Other sectors
0%

12 http://dx.doi.org/10.1787/888933168199

Source: Author’s calculations based on OECD Development Assistance Committee Creditor 
Reporting System data, July 2014, available at www.oecd.org/dac/stats/rioconventions.htm.
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bilateral ODA destined for disaster risk reduction and response, and 88% of the urban 
adaptation-related ODA aimed at “general environmental protection” (which includes 
support to building environment-related capacity and policies) (OECD, 2014d).

•	 Slum upgrading. The lack of basic services and adequate structures in most 
informal settlements make them particularly vulnerable to climate risks, including 
flooding and seawater storm surges. An important part of green urban development 
involves the upgrading of slums and other informal settlements to improve access 
to clean drinking water and adequate sanitation, as well as to strengthen their 
resilience to natural disasters. As discussed previously, poor water and sanitation 
affects human well-being and has high economic costs. This is due in part to health 
costs, as well as increased vulnerability to natural disasters. While providing 
access to drinking water and sanitation services is generally the responsibility of 
sub-national governments, national governments can help improve the extent and 
quality of services in the least-served areas by making slum upgrading a priority, 
attracting international investment in water and sanitation, and monitoring and 
evaluating slum upgrading activities (see Box 4.2).

Box 4.2. Upgrading slums to build climate resilience

Several Southeast Asian countries have successfully implemented large-scale improvements 
in slum areas. These include Indonesia’s Kampung Improvement Programme, and Manila’s 
Tondo Urban Development Project. Factors contributing to the success of slum upgrading 
across the Asia-Pacific include awareness raising and advocacy for the needs of slum residents, 
including community input; long-term political commitment; policy and institutional reform; 
careful implementation and monitoring; and scaling up of successful projects. The share of slum 
dwellers across the Asia-Pacific is declining, but at a slower rate than poverty, in part due to 
unaffordable housing costs.

Monitoring and evaluation merit particular attention, and Indonesia and Viet Nam have 
used monitoring systems and indicators to identify trends and improve slum upgrading 
efforts. Collecting and using data on land tenure and living conditions can also be a form of 
community empowerment, as in Phnom Penh, where CSOs have been involved in surveys of 
low-income communities and opportunities for development of vacant land.

National governments can also help to improve slum conditions by granting tenure to 
inhabitants of informal settlements. Giving residents secure tenure creates incentives for 
improving their homes and neighbourhoods, thus further contributing to the upgrading of 
slum areas. In the Philippines, land proclamations have been made to regularise the tenure of 
inhabitants on public land and to commit to the improvement of social services. Between 2000 
and 2002 alone, this benefited over 645 000 families.

Financing slum upgrading remains a challenge. For example, international aid is no longer 
available to fund the Indonesian Kampung Improvement Programme, thus limiting its ability to 
meet the needs of a growing slum population. As shown in Figure 4.20 above, the water supply 
and sanitation sector receives a fifth of urban climate adaptation-related ODA in Southeast 
Asia. Framing slum upgrading in terms of urban adaptation to climate change may open up 
new opportunities to use climate finance and climate-related aid to improve living conditions 
for Southeast Asia’s urban poor.
Source: UN Habitat (2010b).
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•	 Capacity building. National governments can provide the information necessary 
for local governments – and local people – to assess climate risks and plan for 
adaptation (OECD, 2010; Corfee-Morlot et al. 2012). Local government officials 
tend not to have the capacity or technical resources needed to identify and prepare 
for climate-related disasters. For example, fewer than 20% of all cities in Asia and 
the Pacific have conducted climate risk assessments (ADB, 2013, citing Carmin 
et al., 2012). National support can provide the policy frameworks, minimum 
standards, resources and technical information needed for cities to adapt to climate 
change (Carmin et al., 2013; OECD, 2010). This may be done with the support of 
development co‑operation providers and can be anchored in building local research 
capacity. For example, a partnership led by the Indonesian National Disaster 
Management Agency (BNPB) and the Australian development agency AusAID 
organised participatory risk mapping in Jakarta for flood contingency planning. 
Led by the Province of Jakarta’s Disaster Management Agency, the mapping effort 
involved over 500 people representing all 267 urban villages in the metropolitan 
area. BNPB is now replicating this effort in other high-risk Indonesia cities (Jha 
and Stanton-Geddes, 2013). International networks of cities are also a good way to 
develop and share innovative solutions to urban climate risks (Box 4.3).

•	 Information provision. Information on climate risks, when made available to the 
public, can also improve enforcement of building codes and other standards for 
development in high-risk areas. Many Southeast Asian countries already have 
adequate building standards for areas at risk of flooding and other natural disasters 
such as earthquakes, but they are poorly enforced. Putting risk assessments out into 
the public domain can enable CSOs and individuals to identify developments that 
do not meet risk standards. National governments can also enable private sector 
risk-sharing, for example through insurance markets, but this is only possible in 
areas where markets function well.

Box 4.3. The 100 Resilient Cities programme

The 100 Resilient Cities, a network initiated by the Rockefeller Foundation, helps cities 
increase their resilience to both “shocks”, such as natural disasters, and “stresses”, such as 
inefficient public transport services or water shortages. Cities participating in the network 
receive the resources needed to create a “roadmap to resilience”. Southeast Asia is home to four 
of the first 32 cities selected for the network:

•	 Da Nang in Viet  Nam has established early flood warning systems and improved 
urban planning to increase resilience to climate change

•	 Semarang in Indonesia has reduced the risk of tidal and flash floods in part through 
rehabilitating mangroves and establishing early warning systems

•	 Bangkok in Thailand has developed a flood management manual for the city

•	 Mandalay in Myanmar is incorporating resilience into city planning

Source: Rockefeller Foundation (2014).
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4.4. Conclusion: Now is the time to lock in sustainable urban development

In most Southeast Asian countries, urban activities already have the potential either 
to undermine – or contribute to – national green growth. Over half of the countries in 
Southeast Asia have a pronounced urban character, and the urban population across the 
region is growing rapidly. Countries now have a window of opportunity to lock in urban 
development patterns that are sustainable over the long term. These include managed urban 
expansion through providing adequate infrastructure and reducing reliance on personal 
motorised vehicles; planning and investing in infrastructure that is resilient to climate 
change impacts; reducing air and water pollution levels even as urban populations grow; 
and formalising and improving informal settlements (Table 4.10).

National leadership is needed to make sure urban action is effective and consistent 
with national green growth objectives. While urban green growth takes place in cities, 
national frameworks determine the actions cities can take. Incorporating cities into national 
climate change and green growth strategies can make it easier for local leaders to attract 
political and financial support to develop sustainably, including adapting to climate change. 
National tax policies need to reviewed to ensure that they do not favour growth on the 
urban fringe, or limit cities’ ability to collect fees from developers to fund infrastructure 
services. Governance structures that provide clearly defined national and local roles, and 
increase capacity at the local level, are needed to initiate and sustain a shift towards green 
growth.

Notes

1. This chapter
in Dynamic Asia, which builds on the previous OECD Green Growth in Cities project (see
OECD (2014a) Urban Green Growth in Dynamic Asia: A conceptual framework, available at
www.oecd.org/regional/regional-policy/Urban-GG-Dynamic-Asia-report.pdf). The chapter’s
focus on national policies complements that project’s conceptual framework, which primarily
covers urban-level activities to pursue green growth.

2. Urban sprawl can be defined as low-density urban expansion in which land uses are separated
and development “leaps” over undeveloped land (OECD, 2012a).

3. Characterised by socio-economic change, subsidence, sea-level rise of 20cm by 2050 and
adaptation measures that maintain 2005 flood defences and constant flood probability.

4. Several provincial cities are well advanced in the development of their green growth strategy:
Ha Long (province of Quang Ninh), Bac Ninh (province of Bac Ninh), Thanh Hoa (province
of Thanh Hoa), Hoi An (province of Quang Nam), Ben Tre (province of Ben Tre), Da Lat
(province of Lam Dong), Ha Tinh (province of Ha Tinh), Phan Rang, Thap Cham (province
of Ninh Thuan), Binh Thuan (province of Binh Thuan), Hue (province of Thua Thien Hue),
Vinh Yen (province of Vinh Phuc), Ha Giang (province of Ha Giang) (Viet Nam Ministry of
Construction, 2014).
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