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Summary
Global warming and climate change challenge is real and urgent in Southeast Asia. Southeast
Asia is one of the world’s fastest growing regions. This paper presents the desktop review of
the state of climate change research and policy in Southeast Asia. It will highlight the
challenges, knowledge gaps as well as promising practices, with specific focus on urban
planning interventions to increase the cities’ resilience to climate change. The discussion will
seek to reflect on how urban form and planning can support people’s sustainable choices in
terms of transportation, housing and leisure activities, and convey the drivers and barriers to
urban planning as a strategy of climate proofing. Issues that can be addressed through
appropriate urban policy, planning, design and governance will be highlighted.
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CLIMATE CHANGE AND URBAN PLANNING IN SOUTHEAST ASIA
I.

INTRODUCTION

Southeast Asia is a sub-region of Asia. It is located south of China and east of India,
extending more than 3,300 km from north to south and 5,600 km from east to west. Much of
Southeast Asia is within the tropical climatic zone with temperatures above 25 deg C
throughout the year. The region is strongly influenced by the Asian monsoons, which bring
significant amount of rainfall to parts of Southeast Asia. There are 11 countries in Southeast
Asia, of which 10 are members of the regional economic organization, the Association of
Southeast Asian Nations (ASEAN).1 Timor-Leste is expected to join ASEAN in the near
future. Economic cooperation and socio-cultural exchange aside, ASEAN offers a regional
framework to discuss major issues faced by Southeast Asia, including climate change.
As with the rest of Asia-Pacific, Southeast Asia has witnessed strong population, urban and
economic growth in recent decades. Its population has more than trebled from 178 million in
1950 to 560 million in 2006. Accounting for 8.6 per cent of the world’s population, Southeast
Asia has a land area (4.5 million square kilometers) that is 3.1 per cent of world’s land area.
It has a combined gross domestic product (GDP) of US$1,100 billion and a total trade of
about US$1,400 billion (2006). There are huge variations between countries, in terms of land
and population size, economic performance, governance practices, cultural traditions, ethnic
groups, religions and languages. Indonesia is the largest country, both in terms of land area
(1.89 million square kilometers) and population (236 million). It ranks 5th in world
population.
Southeast Asia also contains several post-conflict states (for example, Cambodia and TimorLeste) and some of the world’s poorest countries (for example. Myanmar and Lao PDR).
Much of Southeast Asia is low-income despite economic growth in recent decades. Only two
countries, Brunei Darussalam and Singapore, are high-income economies. A third (38.6 per
cent) of Southeast Asian population lives with less than US$2 a day while 7.4 per cent lives
with less than US$1 per day. The Gini coefficient, a common indicator of income inequality,
has increased in some economies, for example, from 30.4 in 1992 to 34.6 in 2002 in Lao
PDR, from 42.9 in 1994 to 46.1 in 2000 in the Philippines and from 35.7 in 1993 to 37.5 in
2002 in Vietnam. These socioeconomic circumstances often spill over to the environment and
impact on the climate, for example, problems of fire (such as when the poor uses fire as part
of their land management), haze and biodiversity damage from unsustainable resource use.
This paper presents the desktop review of the state of climate change research and policy in
Southeast Asia. The next section (Section 2) will review the climate challenges of rapidly
developing Southeast Asia. Section 3 will examine the state of climate change research and
policy in Southeast Asia. It will identify the knowledge gaps as well as promising practices,
with specific focus on urban planning interventions to increase the cities’ resilience to climate
change. Section 4 will seek to reflect on how urban form and planning can support people’s
sustainable choices in terms of transportation, housing and leisure activities, and convey the
1

ASEAN was established on 8 August 1967 in Bangkok by the five original Member Countries, namely,
Indonesia, Malaysia, Philippines, Singapore, and Thailand. Brunei Darussalam joined on 8 January 1984,
Vietnam on 28 July 1995, Lao PDR and Myanmar on 23 July 1997, and Cambodia on 30 April 1999.
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drivers and barriers to urban planning as a strategy of climate proofing. Issues that can be
addressed through appropriate urban policy, planning, design and governance will also be
highlighted.

II. SOUTHEAST ASIA AND ITS CLIMATE CHALLENGE
While Southeast Asia is one of the world’s least urbanized regions, its urban population is
growing at unprecedented rates, 1.75 times faster than the world’s urban population (Table
1). Human settlements and the pressure from human activities and economic growth have
expanded with urbanization. On a local basis, these factors have the potential to increase the
vulnerability of ecosystems and communities to climate change. In 2006, 38 per cent of
people in Southeast Asia lived in urban areas. By 2030, this proportion is projected to
increase to 56.5 per cent (United Nations, 2004). In some countries, for example, Brunei,
Indonesia, Malaysia and the Philippines, the urban proportion may rise beyond 60 per cent.
Singapore is 100 per cent urbanized. In the process, villages have become towns and in some
cases, mega-cities,2 expanding rapidly often without proper planning.
Table 1: Southeast Asia Urbanization

World
Brunei
Cambodia
Indonesia
Lao PDR
Malaysia
Myanmar
Philippines
Singapore
Thailand
Timor-Leste
Vietnam

Level of urbanization
Estimates and projections
Rate of change
(%)
(%)
1990
2000
2010
2020
1990-2010
2010-2020
43.0
46.7
50.8
55.1
0.83
0.82
65.8
71.1
75.7
79.3
0.70
0.48
12.6
16.9
22.8
29.6
2.96
2.61
30.6
42.0
53.7
62.6
2.81
1.53
15.4
18.9
22.6
27.6
1.91
1.99
49.8
61.8
71.8
78.1
1.83
0.84
24.9
28.0
33.9
41.0
1.55
1.89
48.8
58.5
66.4
72.3
1.54
0.85
100.0
100.0
100.0 100.0
0.00
0.00
29.4
31.1
34.0
38.9
0.72
1.36
20.8
24.5
28.7
34.0
1.60
1.71
20.3
24.3
28.8
34.7
1.77
1.84

Source: UN-HABITAT (2007a), p 352.

Rapid urbanization strains the municipality’s capacity to meet infrastructure and other urban
service demands. Some 28 per cent (57 million) of the region’s urban population is living in
slums. In some large, primate cities such as Phnom Penh, Jakarta and Manila, it is not
uncommon to find a quarter or more of the population living in informal settlements. In
metro Manila, for instance, 61 per cent of its people are squatters. These informal settlements
are often located in unsafe areas, which generate further risks to life, health and property,
leaving them vulnerable to climate change. The region faces a range of urban environmental
2

Jones (2002) has estimated that 11 per cent of Southeast Asian population lives in mega-urban regions. The
population of Greater Jakarta, Manila and Bangkok each exceeds 10 million and growing.
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challenges, from rapidly expanding but poorly planned cities to forest fires, polluted air and
water, inadequate water supply, sanitation and energy, deficient drains and flooding fears.
Increasingly, as much as 80 per cent of national gross domestic product is generated within
urban areas, usually through industrialization and foreign direct investment. Southeast Asia,
like the rest of developing Asia, until the recent global economic slowdown, has been rapidly
expanding its economy, leading to tremendous environmental changes. The economic growth
of Singapore – one of 4 Asian tigers – through industrialization and increases in foreign
direct investment, is occurring in the ‘second tier’ countries of Thailand, Indonesia,
Philippines, Malaysia, and more recently, Vietnam. In many cases, the industrialization-led
economic growth based on the development approach of ‘grow first, clean up later’ has been
synchronous with rapid urban population growth, land use change and major environmental
problems, including pollution and contamination of inland and coastal waters, deforestation
and overexploitation of water resources and biodiversity, eroding the region’s environmental
sustainability. The United Nations Environment Program (UNEP) has ranked Jakarta,
Indonesia and Bangkok, Thailand, among the world’s most polluted mega-cities.
Environmental degradation is a major challenge in the region. Institutional responsibilities for
urban environmental management are often unclear and weak, especially over problems of
cross-boundary pollution (UN-HABITAT, 2003; von Einsiedel, 2004). Besides weak
governance, the other contributing factors include economic development and new lifestyle,
which has seen an explosion in the demand for private cars and energy consumption. Rising
energy demands are currently being met by the burning of fossil fuels that pollute and
generate increasing volume of greenhouse gases (GHG) emission. Energy production and
consumption in Southeast Asia remain largely ‘business as usual’, generating enormous
quantities of wastes into the environment. In 2006, the greater proportion, 71.4 per cent of
electricity and 92.4 per cent of heat production in Southeast Asia is from coal (Table 2). At
the same time, many people (59.2 per cent) in Southeast Asia still have no access to
electricity, especially in the rural areas (International Energy Agency, 2002). Much of
Cambodia, for example, has no electricity. Phnom Penh, the capital, uses about 85 per cent of
the country’s electricity production, leaving the rest of the country with the remaining 15 per
cent. Blackouts are a regular feature in many of its towns.
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Table 2: Electricity and Heat Production in Southeast Asia, 2006
Production from
Coal
Oil
Gas
Biomass
Waste
Nuclear
Hydro*
Geothermal
Solar PV
Solar thermal
Wind
Tide
Other sources
Total Production

Electricity
(GWh)
2,575,094
141,906
251,490
5954
2638
94,713
515,702
17,126
109
0
4147
0
0
3,608,878

Heat
(TJ)
2,311,306
109,762
67,219
12,697
0
0
0
0
0
0
0
2,500,984

Source: International Energy Agency Statistics,
http://www.iea.org/Textbase/stats/electricitydata.asp.
Notes: * Includes production from pumped storage plants.

Southeast Asia as a whole has a low per capita emission of carbon dioxide when compared
with the developed world over the medium term. Its emission by 2030 is expected to be 4.2
tons per capita compared with 6.7 in China, 10.8 in Japan, 21.9 in Australia and 23.0 in the
United States (APERC, 2006). The low per capita emission is consistent with its low per
capita income level. However, the per capita emission on a regional basis masks national
variation. Two of its 11 countries, namely, Indonesia (0.48 per cent) and Thailand (0.24 per
cent) are among the world’s top 10 countries of historical responsibility for global carbon
dioxide emissions (1850-2000).3 Their emissions are comparatively small against that of the
United States (29.6 per cent) and European Union (27.1 per cent). In 2002, Singapore’s per
capita carbon dioxide emission was 12.2 tons and expected to reach 18.8 tons by 2030.
Energy production and consumption in Southeast Asia are projected to produce a fourfold
increase in total carbon dioxide emissions from 2002 to 2030, assuming status quo in energy
production and consumption pattern. The emission figure will be twice that of Japan, almost
a third that of USA and a quarter that of China in 2030. Control of GHG emissions is crucial
for Southeast Asia. Additionally, wet rice agriculture produces methane, which contributes to
GHG emissions. Forest fires related to the 1997-98 El Nino event have released
approximately 1.2 billion tons of carbon to the atmosphere (Van der Werf et al, 2004).
According to the United Nations Environment Program, these forest fires are among the most
damaging in recorded history. The loss of natural forest and tropical forest dieback will vastly
increase global carbon emissions. Typically, clearance of 1 hectare of tropical forest will
release about 500 m3 of carbon into the atmosphere (Jones et al, 2003).
The region contains some of the world’s major biodiversity such as the lowland rainforest of
the Indo-Malayan archipelago. Forests are commonly converted to cropland, paddy and
3

Data obtained from the Climate Analysis Indicators Tool of the World Resources Institute. Available at:
http://cait.wri.org/.
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pasture to respond to growing population and urbanization needs or lost through illegal
logging. Areas affected include Kalimantan and Sumatra of Indonesia, Sarawak and Sabah of
Malaysia and the mountainous areas of Mekong region in Vietnam, Cambodia, Laos,
Myanmar and Thailand. Indonesia, for example, has lost 60 per cent of its total forest (64
million hectares) over a period of 50 years, from 1950 to 2000, and the loss is continuing at
the rate of 2 million hectares per year. Biodiversity is under threat. Hundreds of mammal and
bird species have been declared threatened (UNEP, 1999). Widespread bleaching of coral
reefs has been reported in Indonesia, Thailand, Cambodia and Malaysia (Preston et al, 2006).
Forest under legal protection is not safe; some 56 per cent of protected lowland forest in
Kalimantan, Indonesia, has been wiped out in recent years, from 1985 to 2001.
Without effective management, rapid urban growth is expected to exacerbate existing
problems of poverty, slums, pollution, water, sanitation, etc. With few exceptions, most
municipalities cannot cope with the challenges of rapid urbanization. All the countries in
Southeast Asia, with the possible exception of Singapore, are developing countries with little
capacity to manage urbanization and climate impacts. Many are struggling to cope with the
current climate variability to which they are exposed, including cyclone, earthquake, tsunami,
rainfall extremes, floods and droughts with severe damage and loss of life (Table 3). Take the
Nargis cyclone (2 May 2008). Its winds exceeding 190 kilometers per hour swept through
Myanmar’s biggest city, Yangon, for more than ten hours, flattening homes, uprooting trees,
destroying power lines and creating a disaster of a scale that the country has not dealt with
before. In Indonesia, some 75 to 80 percent of all natural disasters during the period of 200306 were linked to climatic change (The Brunei Times, 2008). Elsewhere, heavy rainfall and
typhoon in 2008 have led to flooding in many Southeast Asian countries, including the
Philippines, Indonesia, Lao PDR and Vietnam.
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Table 3: Some Major Disasters, 1980-2000, in Selected Countries

Cambodia
Indonesia
Lao PDR
Malaysia
Myanmar
Philippines
Thailand
Vietnam

Cyclones
Number of
Loss of lives
events
Annual
Annual
Per
average
average
million
…
…
…
…
…
…
0.19
2.67
0.6
0.1
12.86
0.6
…
…
…
5.57
863.19
14.35
0.71
30.24
0.54
2.24
435.24
6.4

Cambodia
Indonesia
Lao PDR
Malaysia
Myanmar
Philippines
Thailand
Vietnam

Earthquakes1
Number of
Loss of lives
events
Annual
Annual
Per
average
average
million
…
…
…
1.62
193.24
1.04
…
…
…
…
…
…
…
…
…
0.57
120.57
2.03
…
…
…
…
…
…

Droughts
Number of
Loss of lives
events
Annual
Annual
Per
average
average
million
…
…
…
0.29
60.29
0.34
…
…
…
…
…
…
…
…
…
0.24
0.38
0.01
…
…
…
…
…
…
Number of
events
Annual
average
0.29
2.48
0.43
0.43
0.29
1.76
1.33
1.00

Floods
Loss of lives
Annual
average
48.52
120.29
3.29
4.43
9.05
75.71
78.52
137.90

Per
million
4.08
0.67
0.75
0.24
0.20
1.22
1.37
1.98

Source: UN-HABITAT (2007a), p 369.
Notes:
1. Include events equal or greater than a magnitude of 5.5 on the Richter scale.
… denote no information.

If global climate modeling is correct, the region’s annual temperature will increase in the
order of 0.4-1.3 deg C by 2030 and 0.9-4.0 deg C by 2070 while winter rainfall is projected
to decrease (less than 10 per cent by 2030 and approximately 20-30 per cent by 2070). The
effect of a rise in global sea level on the region may be as much as 3-16 cm by 2030 and 7-50
cm by 2070. The region’s coastal communities would experience climate damages in the
decades ahead (Table 4). Several of the Southeast Asian countries are island-states or in lowlying river deltas. The Mekong river delta of Vietnam and many small islands in Southeast
Asia are most at risk. The cost for protecting Southeast Asia against sea-level rise of more
than half a meter is estimated to be US$300 billion (Preston et al, 2006). According to the
Asia Times, 26 May 2007, Southeast Asia is possibly one of the most vulnerable areas in the
global climate-change scenarios. Extreme climate events are expected to occur more
frequently. The Philippines, Vietnam, Cambodia, Lao PDR, Thailand and Indonesia are
among the countries identified as climate change ‘hotspots’ (Yusuf and Francisco, 2009).
They are particularly vulnerable to some of the worst manifestations of climate change
expected in the coming decades.
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Vietnam

Timor-Leste

Thailand

Singapore

Philippines

Myanmar

Malaysia

Lao PDR

Indonesia

Cambodia

Climate change impacts

Brunei

Table 4: Estimated Impact of Climate Change to Southeast Asia

✔1

Sea-level rise < 30 cm
Sea-level rise 30-50 cm2

✔

✔

✔3

✔

✔

✔

✔

✔

✔

✔4

Sea-level rise >50 cm

✔

✔

✔

✔5

✔

✔

✔

✔

✔

✔6

Temperature rise <2ºC7

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

Temperature rise 2-4ºC8

✔

✔9 ✔10, 11 ✔9

✔

✔9 ✔12

✔

Temperature rise >4ºC

✔

✔

✔

✔

✔

✔

✔

✔

✔9,13 ✔11 ✔9
✔

✔

✔

Source: Preston, L B, R Suppiah, I Macadam and J Bathos (2006).
Notes:
1. About 69 – 91 per cent of land area in Mekong Delta, Vietnam affected by sea-level rise during flood
season (Wassmann et al, 2004).
2. About 29,808 km of shoreline affected in Southeast Asia with direct costs of US$226 million per year
(Darwin, 2001).
3. About 34,000 km2 of land area lost in Indonesia affecting 3.1 million people (UNEP, 2006).
4. About 86 – 100 per cent of land area in Mekong Delta, Vietnam affected by sea- level rise during flood
season (Wassmann et al, 2004).
5. About 7,000 km2 of land area lost in Malaysia affecting about 500,000 people (IPCC, 2001).
6. About 40,000 km2 of land area lost in Vietnam affecting 26.9 million people (UNEP, 2006). About 15
per cent of dry land lost in Vietnam and 8 per cent of GDP (Tol, 2004).
7. Large-scale damages to coral reef ecosystems in the region (Hoegh-Guldberg, 1999). Coastal
southeastern Asia becomes suitable for malaria transmission (Rogers and Randolph, 2000). Epidemic
potential for malaria, and dengue in Southeast Asia changes by +7 – +45 per cent, and +24 – +47 per
cent, respectively (Martens et al, 1997).
8. About 4 – 8 per cent of species extinct in tropical woodlands and forests (global estimate) (Tol, 2004).
Population at risk for malaria in Southeast Asia declines by 1 million (van Lieshout et al, 2004).
Number of people experiencing increase in water stress in Southeast Asia increases by 0 – 10 million
(Arnell, 2004).
4
9. Number of people experiencing increase in water stress in Greater Mekong increases by 0 – 105
million (Arnell, 2004).
10. US$64.5 billion in cumulative health costs associated with treatment of infectious disease in
Indonesia; total climate change losses equivalent to US$766 billion in Indonesia (Asia Development
Bank, 1994).
11. Vegetation biomass in southern Southeast Asia (Hadley Centre, 1999).
12. Change in runoff of -12 – +7 in Lake Lanao Reservoir and -12 – +32 in Angat Reservoir, Philippines
(Jose and Cruz, 1999).
13. About 1.1 – 3.5 per cent decline in Thailand’s GDP (Mendelsohn et al, 1998).

4

The Greater Mekong Subregion (GMS) comprises Cambodia, the People’s Republic of China, Lao People's
Democratic Republic, Myanmar, Thailand, and Vietnam.
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III. CLIMATE CHANGE RESEARCH AND POLICY
Sustainable development remains a critical urban challenge. Unlike many developed
countries, sustainable development is not particularly hot in Southeast Asia given the general
desire to ‘grow’. Most Southeast Asia countries still do not have much action on climate
change and GHG emission even though 10 of the 11 countries have ratified the 1997 Kyoto
Accord to the 1992 United Nations Framework Convention on Climate Change (Table 5).
Equally, the United Nations Climate Change Conference in Bali, Indonesia, Dec 2007 has
reiterated, among others, the need for enhanced action on climate change efforts. Economic
development seems to remain the top priority on developing country government’s agenda,
including Singapore. None of these countries has mandatory obligations to reduce GHG
emission. Public awareness and concern on climate change appear not as strong as those in
the developed world. In Indonesia, the largest country in Southeast Asia, for example, climate
change is perceived more as an international concern rather than a domestic matter
(Williamson, 2007). In post-conflict countries such as Timor-Leste where up to 70 per cent of
its infrastructure has been destroyed during the violence, the pressing concerns are security
and economic reconstruction to rebuild its infrastructure and strengthen government and civil
institutions. Climate change is not seen as a priority in Timor Leste and not mentioned on the
government website. The region has to urgently shift towards a sustainable development
model of ‘green growth paradigm’.

Philippines

Singapore

Thailand

Timor-Leste

Vietnam

✔

✔

✔

✔

✔3

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

Ratification of the 1997 Kyoto
Accord to the 1992 United
Nations Framework Convention
on Climate Change

✔

✔

✔

✔

National climate change strategy
or actions plan

✔1

✔2

✔

✔4

✔

✔5

✔

✔

Climate change actions

National climate change
committee or inter-agency task
force

Brunei

Malaysia

✔

Lao PDR

✔

Indonesia

✔

Cambodia

Myanmar

Table 5 - Climate Change Actions

✔

Development plan mentions
climate change
Green building movement

✔

✔

✔

Green neighborhood

✔

Eco-city planning

✔

9

✔

Urban planning policy for
climate change
Clean air policy

✔8

✔

✔

✔7

✔

✔

✔

✔

Vietnam

✔

Timor-Leste

✔6

Thailand

✔

Singapore

✔

Philippines

Implementation of CDM

Myanmar

✔

Malaysia

✔

Fifth Urban Research Symposium 2009

Lao PDR

Indonesia

Study of vulnerability to climate
change

Climate change actions

Brunei

Cambodia

Climate Change and Urban Planning in Southeast Asia

✔

✔

✔

✔

✔

✔

✔

Energy efficiency policy

✔

✔

✔9

✔

✔

✔

Building control act for climate
change

✔

✔

✔

✔

✔

✔

Promotion of renewable energy

✔10

Clean & renewable energy
research and development

✔

✔11

✔

✔
✔

✔
✔12

Develop resilient water resource

✔
✔

✔

✔

Source: Country, city council, renewable energy and green buildings movement websites.
Notes:
1. The Ministry of Environment (2001) has developed the National Action Plan on Climate Change. In
August 2003, CCCO started implementation of a new project, the National Adaptation Program of
Action to Climate Change with financial support from GEF through UNDP.
2. Indonesia released the National Action Plan for Climate Change Mitigation and Adaptation at the end
of 2007. The document still demands revision by related sectors, academics and experts. See The Brunei
Times, 10 July 2008
http://www.bt.com.bn/en/opinion/2008/07/10/tackling_climate_change_the_finest_way.
3. Funded by USAID.
4. The Ministry of Environment has set up a separate office called Cambodia Climate Change Office
(CCCO) in June 2003.
5. Science, Technology and Environment Agency has a key role to coordinate across all ministries and
local authorities to manage the overall environment throughout Lao PDR.
6. An ADB climate change project in 1991 assessed Philippines’ vulnerable sectors and areas to climate
change including agriculture, water resources and coastal areas.
7. Pragmatic integrated transport plans for the main urban centre and the formulation of an overall
urban transport policy including the possibility of mass public transport are high priority of Lao PDR
government facing rapidly increasing volumes of motorized traffic in urban centers.
8. Brunei has national programs include improvements of transportation infrastructure to reduce traffic
congestion, cogeneration power station to reduce emissions of pollutant gases, and full use of unleaded
gasoline to reduce air pollution. http://www.wpro.who.int/NR/rdonlyres/64F00DEF-F568-4A03-885513C2958D0B4B/0/BRU.pdf.
9. Energy efficiency programs in the Philippines are directed by the Department of Energy and guided
by an Energy Plan that currently covers the period from 2002 to 2011. See Renewable Energy and
Energy Efficiency Partnership http://www.reeep.org/index.php?id=9353&text=policydb&special=viewitem&cid=72.

10

Climate Change and Urban Planning in Southeast Asia

Fifth Urban Research Symposium 2009

10. Renewable Electricity Action Plan 2002–2012. See Renewable Energy and Energy Efficiency
Partnership http://www.reeep.org/index.php?id=9353&text=policydatabase&special=viewitem&cid=30.
11. A World Bank-assisted project in 1997 has demonstrated renewable energy technologies as off-grid
electrification options to reduce inefficient use of fossil fuels in diesel generators in rural areas.
12. Solar energy desalination project in North Jakarta district.

Climate change, major drought and flooding are refocusing attention on the environment and
sustainable development. Increasingly, more initiatives have been taken, particularly postAgenda 21 and with international aid, for example, the International Council for Local
Government Initiatives (ICLEI) Cities for Climate Protection in Southeast Asia and UNHABITAT Sustainable Cities Program to make Southeast Asian cities more sustainable.
Grants (technical assistance) and loans (for example, GEF funds) are the dominant type of
project funding. Many cities in Southeast Asia, including medium-sized cities such as Penang
in Malaysia now have sustainable development initiative. This is an encouraging
development, especially as Roberts and Kanaley (2006, p437) pointed out, “Asia’s future is
urban. It is in developing sustainable cities.” In this regard, ASEAN provides an important
inter-governmental framework for regional cooperation on climate change and sustainable
development. A milestone is the ASEAN Declaration on Environmental Sustainability signed
by the country leaders at ASEAN 40th anniversary and 13th ASEAN Summit (Nov 2007) in
Singapore. The Declaration recognizes the need to encourage the development of an ASEAN
Climate Change Initiative and support the development of environmentally sustainable
cities.5 In the area of climate change, the following are stated in the Declaration:
•
•
•
•

•
•

To work closely with the international community to better understand and adapt to
the adverse impacts of climate change, including, in particular, the related issues of
greenhouse gas emissions and carbon sinks;
To agree that the pursuit of climate change and energy security policies should avoid
introducing barriers to trade and investment;
To intensify cooperation on the joint research, development and deployment of low
emission technologies for the cleaner use of fossil fuels, recognizing that fossil fuels
will continue to play a major role in our energy mix;
To take concrete measures to promote the use of renewable and alternative energy
sources such as solar, hydro, wind, tide, biomass, bio-fuels and geothermal energy, as
well as, for interested parties, civilian nuclear power, while ensuring safety and
safeguards that are of current international standards, and environmental sustainability
throughout the full life cycle of production and use;
To improve energy efficiency in key sectors of energy use through capacity building
and information sharing of best practices in managing energy use and the adoption of
appropriate technologies and practices;
To undertake effective measures towards open and competitive regional and
international markets geared towards providing affordable energy at all economic
levels to facilitate the adoption of energy-efficient and low-emission technologies.

While progress is being made, especially among countries with higher income, the state of
sustainable urban development and climate knowledge in Southeast Asia remains largely
patchy. There are major differences within and across countries. The countries with relatively
low adaptive capacity include the poorer countries of Cambodia and Lao PDR while
5

http://www.aseansec.org/21060.htm.
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Thailand, Malaysia and Vietnam are countries with relatively high adaptive capacity (Yusuf
and Francisco, 2009). International development agency project/program-based activities
provide an important source. Many of these activities relate to capacity building, data
gathering and policy development in specific project/program interest areas. They generally
reflect specific project/program scope and are designed to improve project management and
implementation rather than capacity development per se. Capacity development is absolutely
pertinent to bringing change to Southeast Asian cities. Improving the effectiveness and
cooperation between organizations in setting priorities and developing capacity that is less
donor-driven and more demand responsive is needed. The knowledge gap is real.
Of the 28 planning schools in Southeast Asia, apparently none has teaching program on
climate change. Education on planning for climate change is urgently required. Very few are
having research on sustainable urban development. Many of the existing climate research are
in the field of technologies, for example, air quality, water and energy such as fuel cells, bioenergy and bio-fuels. A focus on technology though common is too narrow for Southeast
Asia. There are signs of change. In the face of rapid urbanization and global warming, the
case for sustainable city research is strong and fast emerging as an important agenda. As
Blakely (2007, p9) argues in the wider urban planning literature, “Sustainability is now
firmly part of the lexicon of planning and is the best grounding for climate change research.”
Post-tsunami has seen the setting up of disaster risk management and geo-technology
research center in Indonesia.
Several regional networks (for example, the Partnerships for Disaster Reduction Southeast
Asia, the Asian Cities Climate Change Resilience Network) and research centers have been
set up. More funding is being put into research on the environment, climate change and city
including at the national level. Knowledge has become urgent as more and more Southeast
Asian cities seek the development of a sustainable city for future urban living. LESTARI at
the Universiti Kembangsaan Bahasa and National Hydraulic Research Institute of Malaysia
(NAHRIM) Research Centre for Water Resources, Government of Malaysia, the latest
regional water knowledge hub for climate change adaptation, and the National Environment
Research Institute set up in 2007 at National University of Singapore, Singapore, are some
examples of the new kind of interdisciplinary research institutions set up in Southeast Asia
to research the issues of sustainable city.
Even private sector has joined the arena. For example, Siemens Singapore in April 2009 has
set up a Siemens city of the future exhibition and solutions center to profile innovative
solutions and technologies for city management of future smart, safe and mobile cities. New
holistic and interdisciplinary research results on Southeast Asian sustainable urban
development can be expected in the years ahead when the actors get into doing the
interdisciplinarity and disseminate their findings. In the frontline of dynamic and
unprecedented growth, urban research needs to break new ground, refocus on the
interdisciplinary economic, social, technological/environmental issues of sustainable city,
and seek holistic, integrated, multi-disciplinary solutions to the urban and climate challenges
of Southeast Asian cities. The conventional ‘business as usual’ mode will not work;
‘business unusual’ suggests thinking outside the box---thinking, approaching, organizing
and also funding sustainable urban development research in new ways.
Even as individual countries and the regional body of ASEAN have declared the need for
improving energy efficiency, use of clean energy technologies and renewable and research,
only one country, Singapore, presently seems to have more activities on climate change and
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lead the region in seeking more regional efforts over this issue. Singapore has started to
promote climate change related research and development after signing the Kyoto Accord in
late 2006. It is master planning and developing an eco-city in China in partnership with the
Chinese government. It is promoting water technology and renewable energy by investing in
R&D, including the establishment of research institutes, provision of funding and testbedding platforms to improve their performance and cost-effectiveness. It has set up an
Energy Efficiency Singapore Program Office (E2PO) comprising members from the relevant
government and research institutions. E2PO has developed a national plan to promote energy
efficiency, comprising actions in several areas:
•
•
•
•

Promoting the adoption of energy efficient technology and measures by addressing
the market barriers to energy efficiency;
Raising awareness to reach out to the public and businesses so as to stimulate energy
efficient behavior and practices;
Building capability to drive and sustain energy efficiency efforts and to develop the
local knowledge base and expertise in energy management;
Promoting research and development to enhance Singapore’s capability in energy
efficient technologies.

Energy production is a major consideration. Several other countries have also started to
converge on renewable energy. Malaysia, the Philippines and Thailand have all established
renewable energy strategies and targets. Malaysia, for example, has a Five Fuel
Diversification Policy since 2000, a small renewable energy power program, Biogen program
with a target (2005) of 5 per cent or 500 mw of power capacity. The Philippines renewable
energy policy framework 2003 includes a target (2003-2013) of 100 per cent increase of
renewable energy power capacity while Thailand’s strategic plan for renewable energy
development 2003 sets a target by 2011 of 9 per cent renewable energy share in primary
energy and 4 per cent renewable energy power capacity.
Energy efficiency policy in Thailand appears one of the most advanced in ASEAN. The
driver is the Thai government’s vision to establish Thailand as the Regional Energy Centre
for Southeast Asia. It has implemented a Strategic Plan for Renewable Energy Development.
Solar, wind, biomass, biogas, hydro, bio-fuels, geothermal and fuel cells are included in the
Strategic Plan as well as energy efficiency (Australian Business Council for Sustainable
Energy, 2005). Its Department of Energy Development and Promotion and Energy Policy
Office are pursuing activities such as consumer education, industrial energy audits,
thermal/electricity energy efficiency demonstration projects and end-use studies. In the
Philippines, the case of integrating GHG emission reduction and avoidance strategies into the
city’s operations of waste management, land use planning, transport improvement and
building retrofits such as in the Cagayan de Oro, Philippines ICLEI project could serve as a
promising practice for other cities (ICLEI, 2009). Cagayan de Oro is greening its energy
supply and making demand-side improvements with the target to reduce GHG emissions by
10 per cent against forecasted emissions growth.
There are increasing efforts, both commercially and promoted by government, to develop and
expand bio-fuel production; bio-diesel from palm oil is especially favored. Although bio-fuel
is often pitched as a sustainable energy source, there is concern that the rush to develop it
may result in more destruction of old forests to clear the way for oil-palm plantations,
contributing to the problem of slash and burn, and haze. There is also a regional shift towards
more natural gas, which is desirable in terms of its lower carbon-dioxide emissions. By 2006,
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78 per cent of Singapore’s electricity was generated by natural gas using highly efficient
combined cycled technology, one of the highest in the world. But natural gas has its
obstacles, including delays in constructing pipelines and issue with upstream production,
which often releases carbon dioxide unless engineering measures are taken to re-inject the
gas.
More hydropower is likely to be used, especially in the Mekong region. But, again there are
environmental concerns as to the impact of the river damming on downstream river life and
communities vulnerable to drought. Vietnam, in particular, is finding this a major problem,
with its exceptionally dry seasons during the past two to three years, leading to low water
levels in the reservoirs behind hydro-dams and competition in supply for farmers down river
for rice irrigation and for power generation. Nuclear power has also emerged as a serious
possibility in several countries, including Vietnam, Indonesia, Thailand and Myanmar.
Again, there are many issues here, ranging from economic feasibility to safety and weaponsproliferation concerns that require research and policy development to address. Policies and
mechanisms conducive to knowledge dissemination and technology transfer among countries
including between advanced developed countries and Southeast Asia are clearly required.

IV. URBAN PLANNING INTERVENTION
Even though global climate change awareness has been around for some time, it is only in
recent years that cities and urban planners in the region appear to consider the environment in
their planning of competitive and livable cities. Many countries have begun to address
climate change issues in different ministries. Some have even formulated national climate
change policy (see Table 5). Increasingly, environmental sustainability is mentioned in
development plans. In 2008, ASEAN presented the first ASEAN Environmentally
Sustainable City award to 10 cities/townships/districts in ASEAN that have made exemplary
effort towards environmental sustainability. These 10 cities are: Brunei Darussalam:
Temburong District, Cambodia: Municipality of Phnom Penh, Indonesia: Palembang City,
Lao PDR: Luang Prabang District, Malaysia: North Kuching City Hall, Myanmar: Taungyi
City, Philippines: Puerto Princesa City, Singapore: South West Community Development
Council, Thailand: Bangkok City, Vietnam: Ha Long City. By and large, climate change is
not mainstreamed in development plans.
Mainstreaming of climate change in development planning is critical. UN-HABITAT
(2007b) has reiterated that urban planning is important in managing climate change because
well-planned cities provide a better foundation for sustainable development than unplanned
cities. Both adaptation and mitigation actions of environmental change require urban
planning. Among others, urban planning and development control could help to mitigate the
urban heat island effect by creating open spaces and parks as heat sinks in urban areas, reduce
the urban ecological footprint by planning for more efficient, compact and mixed use city
forms and a shift to public transport-based movement. In the urban and planning literature,
there is a gradual shift of focus on mitigation actions to a concern with longer term adaptive
measures of, for example, preventing flooding and landslides, protecting or relocating
vulnerable settlements, improving drainage and preventing new developments in areas likely
to be affected by sealevel rise or floods, among others. The integrative planning of a future
climate regime has significant implications for Southeast Asian urbanization, especially in
mega-cities and vulnerable areas. Raising the policy profile of climate change within the
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context of sustainable development is crucial in realizing the vision of a sustainable Southeast
Asia.
Land use change has impact on the carbon balance of ecosystems. Practices that detract
environmental sustainability cannot be promoted. At its simplest, the common planning
typology of land use zoning determines land cover types. Land cover types affect energy and
water consumption as well as waste and traffic production and GHG emissions (Pauleit and
Duhme, 2000). In many developing countries, local authorities lack the mandate and human
capacity to handle urban planning and its enforcement mechanisms. As the Asian
Development Bank (2008) concluded in its review of managing Asian cities, capacities are
deficient in key areas of urban management, economic and social planning and
environmental management in many Asian cities, Southeast Asian cities included. The
comparative newness and unprecedented scale of urbanization has accentuated the problem.
Improved technical competence in urban planning is required at all levels of government.
Beyond the demand for professional urban planning education, most developing countries in
the region are facing the problem of weak capacity of local or municipal government. Visions
are lacking. Planning is generally short-term, physically oriented and unable to respond
effectively to change. Newer and more innovative planning approaches are in order. There is
also the issue of plan implementation. Plans that reflect sustainable development principles
carry no meaning if they are not implemented. There is an urgent need to strengthen the
institutional capabilities that are prerequisite to effective plan implementation. More attention
has to be given to the functioning of the planning system and as such, to legislation,
regulations and processes that are out of date or are insufficiently reformed to be able to deal
with the major challenges of the 21st century. Strong government leadership is indispensable,
particularly where there is a need to create policy conditions and a multi-stakeholder process
for plan implementation. Proper modalities should also be developed to monitor plan
implementation and ensure its continued relevance to changing conditions and dynamics.
Well-planned cities are not only efficient but also make sustainable use of resources
including space, energy and water. Take Singapore. The strong state commitment to planning
has transformed the city from ‘third world to first world’ (Lee, 2000; Yuen 2004). Its
comprehensive, integrative planning has led to the efficient use of space, clustering many
people in a relatively smaller land area, often through high-rise high-density settlements.
Research has indicated that denser urban areas emit less radiant heat energy per parcel than
do more expansive developed areas (Stone and Rodgers, 2001). The co-location of high-rise,
high-density urban form, services and employment is purposefully designed to configure a
hierarchy and location of community facilities that reduce or minimize travel by private car
and enhance walking and usage of public transportation while enhancing quality of life. Its
deliberate greening policy at the building, neighborhood and city levels gives careful
consideration to the relationship between the built and natural environments, creating a
garden city and increasing the cooling potential of its built-up areas. Additionally, since
2007, green buildings have been encouraged. These buildings adopt various energy efficiency
ways and designs to minimize impact on climate change, including the use of recycled or
recyclable materials for construction.
Singapore is building its first eco-friendly precinct of 700 public housing flats, expected to
complete by 2011, to promote sustainable green living. There will be more greenery
provision, which is expected to lower the surrounding temperature by as much as 4 deg C.
Solar panels on the roof of buildings will power the common corridors, improving energy
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resource utilization and saving 80 percent of the energy used. On the industrial front, it has
built an industrial park on Jurong Island planned on the principle of industrial symbiosis
where the waste or by-product of one enterprise becomes the resource or input of another.
While Singapore may have its unique characteristics, its strong commitment to planning
bears testimony to planning in action. In the era of climate change, cities must be planned to
develop sustainably from the start.
More than ever, sustainable urban development is now the key theme of urban planning and
is fundamental for climate change policy. Energy efficient buildings and built form,
renewable energy sources, climate responsive design and standards together with open space
and green areas are important to ensure a sustainable neighborhood. Cities can take proactive
measures to reduce emissions from vehicles. Motor vehicles - a major source of carbon
dioxide emissions - are set to increase in Southeast Asian cities. In per capita terms, car
ownership is still low. But, in large urban areas, growing car ownership continues to congest
cities, pollute the atmosphere and endanger community health through vehicle exhaust.
Alternative urban form aside, better public-transport systems, from buses to rail and
sustainable transport options are clearly critical. Bangkok, Thailand, long notorious for traffic
jams and air pollution, is now benefiting from its light rail and underground rail system as
well as stricter standards and controls on gasoline quality. In Vietnam, the fastest-growing
economy in the region, there are plans for mass-transit systems for the large and fast-growing
cities of Hanoi and Ho Chi Minh.
Urban planning, though essential is not sufficient, in addressing climate change. Population,
economic development, technology advancement and government policies on energy and
environment are key drivers of GHG emissions and interlinked in a complex web of
interactions. Energy production and use, for example, are sensitive to changes in the climate.
The climate change effects on energy supply and demand will depend not only on climatic
factors but also on the patterns of economic growth, land use, population growth and
distribution, technological change and social and cultural trends that shape individual and
institutional actions. Understanding these major driving forces will enable the setting of
corresponding adaptation strategies and policies to address climate change. To succeed,
climate proofing requires concerted action across all sectors. This includes cooperation and
joint programming on population, economic growth, GHG emissions control, R&D,
application of clean technologies, renewable energy and eco-city policies to ameliorate GHG
emissions, among others.
Collaboration across planning, enforcement and compliance regimes can strengthen the
integration of environmental concerns into the wider development agenda. As demonstrated
by the Singapore experience, the government plays a critical role in the coordination
approach and creating policies, incentives and disincentives and plans that encourage
sustainable urban development, in environmental education and training, and enforcement of
policies and regulations. To improve the resilience of Southeast Asian cities to climate
change, it is imperative to also implement institutional strengthening and capacity building to
ensure that the institutions and human capital have the knowledge on climate change and are
able to make effective decision, allocate resources and manage risk and implementation.
V. CONCLUSION
The challenge of climate change in Southeast Asia is real and urgent. Climate change is
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likely to amplify some of the existing urban and environmental stresses and vulnerabilities of
its urban communities, many of which are living in coastal and low-lying areas and rapidly
expanding mega-cities. A business-as-usual scenario is unlikely to support a sustainable
Southeast Asia. Measured against this situation, Southeast Asian responses to date have been
largely inadequate even though several important steps have been taken and a number of
essential foundations, both at country and regional levels, have been established for further
action. For example, ASEAN leaders have recently signed the Declaration on Environmental
Sustainability and the ASEAN cooperation in environment has established a common agenda
and forged consensus on some policy goals for sustainable development as well as action to
address trans-boundary haze pollution, nature conservation and biodiversity, marine and
coastal environment problems. Another milestone is the establishment of the ASEAN subregional climate review meeting in 2000 to closely monitor the weather condition especially
during the dry seasons to prevent and mitigate the damages from recurrent fires and haze.
Yet, its forests, rivers and land remain environmentally vulnerable.
While there is no standard model solution and sustainable development may be more
complicated than the commonly acknowledged economic, social and environmental
dimensions in practice, the importance of sustainable development as the guiding principle to
climate proofing cannot be neglected. The mainstreaming of climate issues into national
strategies and development planning is crucial. In all cases, planning offers an important
entry point, shaping urban form in very particular ways with implications on climate change.
The proactive development of newer and innovative planning is essential for better
environmental management and sustainable development in this vein. The emergence of
planning’s central role has reinforced the need for truly cross-sectoral integration to be in
place as well as capacity development so as not to overburden the already weak
implementation capacity.
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