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1. Introduction.   

The geography of the ASEAN region is made up of two sub-regions -- mainland Southeast Asia 
(SEA) and maritime SEA. Mainland SEA includes Cambodia, Lao PDR, Myanmar, Thailand and Viet 
Nam (known as the Mekong region). The Maritime Southeast Asia, also referred to as the Malay 
Archipelago, includes Brunei Darussalam, Indonesia, Malaysia, the Philippines and Singapore.  
The total area of the region is about 4.46 million square kilometres (km2), accounting for 3% of 
the world’s total land area. Singapore has the smallest land area (710 km2) and Indonesia the 
biggest (1.9 million km2). 

The latest State of the Environment Report from the ASEAN Secretariat (ASEAN, 2017), identifies 
a number of important environmental considerations to the region.  Perhaps the most important 
is its natural disposition to climate variability: its climate is affected by the El Niño and La Niña 
phenomena that often alter the seasonal monsoon cycle and cause wide-ranging changes in 
weather patterns. Also, given its location the region, it is exposed to various natural hazards 
including earthquakes and tsunamis, volcanic eruptions and typhoons. The region has always 
experienced periodic and seasonal episodes of both floods and droughts, but the frequency and 
intensity of climatological disasters has been increasing over the last 50 years and is expected to 
increase further with climate change.   

Other environmental concerns that the region´s secretariat has identified are the following: 

• Air quality, especially in its major cities.  Transport and energy generation are important 
contributors along with land and forest fires. 

• Loss of forest and biodiversity. Land erosion and soil fertility loss from forest conversion 
continue to be urgent concerns. Biota and ecosystems of all types are under threat from 
various pressures including deforestation and other land-use changes, habitat 
degradation and alteration, invasive alien species, genetic erosion, and over-exploitation 
of certain wildlife species. 

• Pressures on freshwater where growing demand is outstripping supply.  The problem is 
likely to be further aggravated in some locations by climate change through alteration of 
river flow regimes, loss of wetlands and floodplains, and salinity intrusion in river deltas 
due to sea level rise. 

• Pressure on marine resources, which are of economic importance to the region but are 
being overfished and degraded. As the ASEAN report notes: “key ecosystems such as 
coral reefs, mangroves, and seagrass meadows are under threat from overexploitation 
and climate change. Coastal development is increasingly affecting the health of the seas; 
marine debris pollution is a serious issue alongside climate change and overfishing 
(ASEA; 2017, p.19).” 

• Rising amounts of waste and its management.  This poses a serious challenge for most 
member states, especially concerning plastic bags, e-waste and food waste. Landfill is 
still the main disposal method for all kinds of waste and levels of reuse and recycling are 
still relatively low across the region. 

 
1 I would like to thank Sarla Murray for her research assistance in preparing this paper and Jane Lichtenstein 
for carefully reading an earlier draft and making many edits and helpful suggestions.  



This chapter focuses on one key factor that relates to most of the problems listed above, namely 
climate change.  The effects of changes across all sectors of the economy are looked at in detail 
and the expected costs estimated to 2030.  Possible measures to reduce these impacts are 
discussed. Addressing climate change is a global challenge to which of course all countries have 
to contribute and ASEAN states are no exception.  The chapter reports on member state 
commitments to reducing greenhouse gases to meet the Paris accord of limiting global 
temperature rises to 2ºC by the end of this century and evaluates how they stack up compared 
to the shared contribution they should make to meet the Paris goal. 

In addition, the chapter reviews progress on areas not directly related to climate change but that 
have also been identified as important by the secretariat.  These are: waste management, air 
quality, land and biodiversity and marine ecosystems. 
 
2.  Climate change and its impacts in ASEAN.  

An assessment of the consequences of climate change in SE Asia by the Potsdam Institute for 
Climate Change (PIK) (World Bank, 2013) identifies decreases in agricultural production, damage 
from extreme events, damage to marine ecosystems (especially coral reefs, with implications for 
tourism among other ecosystem services), and effects on fisheries-based livelihoods, as the 
major impacts2.  A clear distinction is made between the magnitude of these impacts if the 
world is on a trajectory towards stabilizing global temperatures by the end of the century at 1.5-
2ºC, compared to the case where it is on a trajectory towards a 4ºC increase.  Studies show 
major differences between these trajectories in terms of impacts on the environment, society 
and the economy.  The PIK report cited above summarises the key areas where negative impacts 
rise sharply with higher temperatures as: sea level rise; unprecedented heat waves; water 
availability; agricultural yields and nutritional quality; and major damages to coral reef systems 
and losses in fish production, at least regionally.  

Agriculture and aquaculture, which are two key sectors in the economies of most countries in 
the region, will be affected by higher temperatures as well salinity intrusion and coastal erosion, 
and more frequent and more intense cycles and other extreme events.  Under the 2ºC pathway 
the Mekong Delta´s rice production is expected to decline by about 11 percent of its 2011 level.  
Under a 4ºC pathway these effects would be reached much earlier and would suffer greater 
losses in the longer term.  For aquaculture, studies indicate that the costs of this activity could 
rise significantly leading to a decline in present sites that are viable. 

The major urban coastal agglomerations in the region are already huge and expected to grow 
even more in the coming decades through migration. In the ASEAN region all countries except 
Lao PDR and Cambodia have at least one major city/coastal agglomeration, including the mega 
cities of Bangkok, Jakarta, Singapore and Metro Manila, More frequent and more intense 
extreme events, such as storms and sea creating surges, combined with sea level rise, will result 
in much more damage unless major programs are undertaken to protect them against such 
events.  In 2005, 3.9 million people in the region were exposed to coastal flooding.  The PIK 
study cites research estimating that a 50cm sea level rise plus its associated increase in extreme 
events, will affect more than 28 million people.  Such an increase could happen by the 2050s, or 
possibly earlier in some cities. Jakarta, Yangon, Manila, Bangkok, and Ho Chi Minh City are 

 
2 The report defines South East Asia as Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Papua New Guinea, the 
Philippines, Singapore, Thailand, Timor-Leste, and Vietnam. Specific attention is given to Vietnam and the Philippines.  Thus 
it covers the ASEAN region plus Papua New Guinea and Timor-Leste. 



projected to be among the cities in South East Asia most affected by sea-level rise and increased 
storm surges.  Apart from the cities, sea level rise threatens rural livelihoods in the main deltas 
of the region.  Three where the impacts will be huge are the Irrawaddy in Myanmar, the Mekong 
in Vietnam and the Chao Phraya in Thailand. 

Coastal and marine ecosystems are important in the region, not only for aquaculture but also for 
capture fisheries and tourism and other ecosystem services.  In this context mangroves are an 
important ecosystem for most ASEAN countries, providing the following: provisioning services 
(timber, fuel wood, and charcoal), regulating services (flood, storm, and erosion control and the 
prevention of saltwater intrusion), habitat services (breeding, spawning, and nursery habitats for 
commercial fish species and biodiversity), and cultural services (recreation, aesthetic, non-use).  
With climate change a large loss of such wetland areas (possibly 30% by 2100) is being 
projected, with the largest declines in Indonesia, Malaysia and the Philippines. Coral reefs in 
South East Asia are also an important part of the marine ecosystem, estimated to 
cover 95,790 km².  Climate change risks posed to reefs include ocean acidification and a greater 
frequency and duration of ocean temperature anomalies.  The impacts through these channels 
are expected to be very large. The PIK study reports on research estimating that with 1.5ºC up to 
89% of reefs will experience severe bleaching; with 2ºC this goes up to 100%.  The eastern 
Philippines is the most threatened coral reef area of the Coral Triangle in the region.  These reefs 
are critical to small-scale fishing activities for a number of countries in ASEAN, especially 
Vietnam and the Philippines, which each have between 100,000 and 1 million reef fishers. 
Coastal and reef-associated communities are thus likely to suffer major social, economic, and 
nutritional impacts as a result of climate change. 

Capture fisheries more widely are also an important part of the economy of most ASEAN 
countries.  The shifts in catch potential for different countries with climate change is complex. 
Cheung et al. (2010) look at the effect of sea-surface temperatures, primary productivity, 
salinity, and coastal upwelling zones in different regions. They estimate that, under a scenario 
of 2°C warming by the 2050s, the western Pacific displays a mixed picture. The changes range 
from a 50 percent decrease in maximum catch potential around the southern Philippines, to a 16 
percent decrease in the waters of Vietnam, to a 6 – 16 percent increase in the maximum catch 
potential around the northern Philippines.  This study does not include the effect of ocean 
acidification and hypoxia (a lack of oxygen) that would lower catch potential further, possibly by 
20 - 30 percent with lots of local variations.  

The other major sector to be potentially impacted by climate change is tourism, which is growing 
in most economies in the region.  According to the World Travel and Tourism council, travel and 
tourism’s total contribution to regional GDP was estimated at 10.9 percent in 2011.  The region´s 
tourism sector has been identified as one of the most sensitive to climate change: Perch-Nielsen 
(2009) found that when sea-level rise, extreme weather events, and biodiversity losses are taken 
into account, Thailand, Indonesia, the Philippines, Myanmar, and Cambodia rank among the 
most vulnerable tourism destinations in the world.  

Lastly it is important to note that inevitable economic changes, along with the increases in 
temperature, the alterations in precipitation and the increased frequency of cyclones and floods, 
will have an effect on the health of the people in the region.  These climate-based hazards feed 
back into one another: climate change will cause an increase in water- and vector-borne 
diseases and diarrheal illnesses, which will be compounded by flooding and extreme weather 
events that (more frequent and of increased severity), disrupting sanitation and health services.  
Heat extremes can also have significant impacts on human health. As the PIK report says, the 



elderly and women are considered to be the most vulnerable to heat extremes. South East Asia’s 
populations are rapidly aging making this a growing concern. 

A detailed assessment by country of these climate impacts in terms of loss of life and, of course, 
in economic terms has been made for 2030 by DARA, (2012), through the climate vulnerable 
forum (http://www.thecvf.org/ covering 184 countries).  This report is not focused on economic 
impacts in themselves, but economic reversals serve as an effective proxy for disruption of 
people’s lives in the short term (as extreme events unfold) and in the longer term (as their route 
to well-being is stalled, and ultimately reversed as climate impacts escalate). 

The DARA methodology consists of estimating a baseline scenario without climate change and 
then estimating a second scenario in which the same economic and environmental structures 
face climatic changes.  The estimates of losses and gains with climate change are the difference 
between the two scenarios.  The economic valuations in each case draw on a wide economic 
literature, which has used a mixture of methods, including economic models as well as a range 
of engineering cost models.  To be sure, the numbers for the 2030 projections have considerable 
uncertainties, but they are based on the best assessment methods available and provide a good 
guide of where climate impacts will be most felt even if the magnitudes are difficult to estimate 
precisely. The categories of unavoidable cost/loss and damage include: 

I. Habitat Change 
a. Biodiversity loss (losses in ecosystem services and values of risks from extinction) 
b. Land degradation (losses from soil erosion, flooding etc.) 
c. Heating and cooling (increased demand for cooling, decreased demand for heating) 
d. Labor productivity (people working at higher temperatures are less productive, 

especially outdoors or without air conditioning) 
e. Sea-level rise (damages as described above) 
f. Water (losses due to a decline in timely water availability, primarily for agriculture, 

compounded by intermittent flooding, sea water surges and introduction of brackish 
water to fresh-water aquifers) 

II. Industry Stress 
a. Agriculture (losses due to declines in yields, floods, droughts and salination in 

coastal areas) 
b. Fisheries (changes in catch potential and costs of aquaculture) 
c. Forestry (changes in growth of species and productivity of forests) 
d. Hydro energy (changes in water flow rates in rivers) 
e. Tourism (damages as described above) 
f. Transport (landslides, damages to roads, railways) 

III. Health Impact from various diseases as well as extreme temperatures. 
IV. Environmental Disasters 

a. Floods and landslides (damages as described above) 
b. Drought (losses other than to agriculture from droughts) 
c. Storms (damages as described above) 
d. Wild fires (damages to land and property) 

Table 1 gives estimates of costs in US dollars (in 2020 prices) for each category (except health), as 
well as the costs as a percent of GDP in 2010 and 2030.  For health it gives an estimate of expected 
deaths due to various health impacts.  Deaths related to environmental disasters are also included in 
the reported figures. 

http://www.thecvf.org/


The analysis shows that climate variability was already having a significant impact on countries in the 
region in 2010 and this is expected to increase by 2030.  Excluding Brunei and Singapore, losses in 
2010 were around 3-4 percent of GDP; by 2030 the percentage figure is projected to double or 
more, and to be in the range of 5-15% of a larger GDP, with the greatest proportionate impact in 
Cambodia and Myanmar, and the highest costs arising in Myanmar, Malaysia and Laos PDR.  The 
total projected cost of these impacts across the region is projected to increase eight-fold from 103 
million dollars per year to almost 900 million. Looking at specific impacts one finds: 

a. Under habitat change: the biggest losses are from sea level rise and loss of labor 
productivity.  Indeed, labour impacts, reflecting the lower output of workers who operate in 
non-climate controlled environments, dominate the total, with the largest impacts in 
Indonesia, Malaysia, Philippines, Thailand and Vietnam.  Sea-level rise affects the same 
group of countries, as well as Myanmar. Vietnam is the most severely impacted.  Water 
supply changes are actually expected to improve over the period to 2030, resulting in a gain 
(fewer droughts) in most countries. 

b. Under industry stress: fisheries, followed by agriculture, are the major loss areas.  Countries 
most affected are Indonesia and Thailand but almost all the countries suffer significantly.  
Forestry is impacted notably in Indonesia and Myanmar. 

c. Environmental disasters: the loss of human life is the main impact, and disasters do not 
account for a large amount of economic losses (compared with other impacts listed above).  
The major source are cyclones and related floods and storms.  

d. Loss of life from climate related disasters was about 22,000 in 2010 (Indonesia, Malaysia and 
Philippines representing the three largest losses).  This is expected to rise to about 29,000 by 
2030, with environmental disasters and health impacts from water and vector borne 
diseases accounting for most cases.  If temperature rises do not level off at 1.5 degrees 
above pre-industrial levels, then these figures will continue to rise inexorably as the 21st 
Century unfolds.  
 



Table 1: Costs and Impacts of Climate Change in the ASEAN Region 

 

 

2010 2030 2010 2030 2010 2030 2010 2030 2010 2030 2010 2030 2010 2030 2010 2030 2010 2030 2010 2030 2010 2030
Habitat Change
Biodiversity 24 179 48 536 595 4,463 36 357 417 3,273 54 417 113 893 12 83 417 2,975 83 893 1,797 14,066
Desertification -5 -50 -1 -5 -35 -80 -650 -80 -850
Heating and Cooling 6 60 30 595 179 2,083 12 298 77 1,190 89 1,488 238 3,570 71 1,190 238 3,570 179 4,463 1,119 18,505
Labor Productivity 1 18 1,071 11,008 35,700 297,500 536 5,653 11,900 113,050 2,678 17,850 11,900 101,150 30 238 17,850 178,500 9,520 101,150 91,185 826,116
Sea Level Rise 60 119 298 2,083 3,273 17,850 0 0 1,071 6,843 2,083 11,305 1,012 5,653 12 65 1,785 8,033 4,760 47,600 14,351 99,549
Water -65 -536 -18 -179 -1,131 -8,925 -83 -893 -952 -7,140 -89 -714 -54 -417 -298 -2,380 -357 -2,678 -119 -1,190 -2,856 -25,050
Industry Stress
Agriculture 89 774 119 1,785 1,488 11,305 107 1,190 595 4,760 238 1,785 655 5,355 0 0 1,488 11,900 655 7,140 5,432 45,994
Fisheries 1 36 179 3,570 774 9,223 6 179 595 6,843 714 8,925 536 5,950 1 12 833 10,115 1,785 29,750 5,422 74,601
Forestry 0 0 12 179 36 428 6 119 0 0 60 714 1 36 0 0 119 1,785 1 24 236 3,284
Hydro energy 0 0 0 0 -12 -89 0 0 -12 -77 -1 -18 -12 -89 0 0 -12 71 -36 -357 -84 -559
Tourism 0 0 0 0 1,488 11,900 0 0 1,488 11,900 12 113 0 0 0 0 0 0 0 0 2,987 23,913
Environmental Disasters 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Droughts 1 6 6 71 48 238 1 6 24 95 1 12 24 101 12 48 48 238 48 417 212 1,232
Floods and Landslides 0 0 24 238 89 774 1 18 24 238 6 48 36 357 1 6 119 1,190 179 2,380 478 5,248
Storms 0 0 0 0 -60 -476 -6 -42 -1 -12 1 24 18 119 0 0 -6 -42 -6 -89 -60 -518
Wildfires 0 0 0 0 -24 -179 0 0 0 -1 0 0 0 0 0 0 0 0 0 0
TOTAL 115 655 1,767 19,885 42,435 346,022 615 6,883 15,224 140,960 5,838 41,906 14,466 122,677 -159 -738 22,426 214,741 833 6,278 103,560 899,270
As % of GDP 0.5 0.7 4.9 12.3 3.5 7.0 3.5 7.1 3.6 7.3 6.6 12.8 3.5 7.1 0.0 0.0 3.6 7.2 3.5 6.7
No of Deaths 1 1 600 700 9,325 11,930 261 276 126 236 7,185 10,430 2,170 2,735 26 26 1,240 1,900 850 750 21,784 28,984

Philippines Singapore Thailand Vietnam Total
Country

Brunei Cambodia Indonesia Laos Malaysia Myanmar



3. What Role for ASEAN in the global transition to a low carbon world?  

The challenge of climate change to countries is in part to adapt to the impacts described in the 
previous section, some of which are already felt, and many of which are already unavoidably ‘in 
the pipeline’.  However, the further challenge is to contribute to reducing the global amount of 
greenhouse gas (GHGs) emissions, so that the planet can meet the target of limiting 
temperature increases to 2ºC (or ideally even 1.5ºC) by the end of this century.  This was the 
agreement made at the Paris climate summit in 2014.  The 1.5 ºC target was added to the 
commitment because world leaders recognised that the impacts of even 2ºC would be very 
serious  for humanity – stalling and reversing well-being gains very rapidly, and rendering many 
parts of the planet uninhabitable – including several areas in the ASEAN region.   

ASEAN member states participated in the Paris negotiations, and subsequently ratified the 
resulting agreement.  As a key part of the implementation of the Paris agreement each ASEAN 
member has agreed to make target CO2 emissions reductions (when compared with a modelled 
business as usual (BAU) scenario).  The commitments are set out in each country’s Intended 
Nationally Determined Contribution (INDC)3.   

Emissions from ASEAN member states in 2015 are shown in Table 2 and Figure 1, which also 
give: (a) the projected changes in emissions to 2030 under current policies (or BAU), (b) the 
target level of emissions in 2030 as stated in the INDCs and (c) for some countries, what would 
be a fair contribution to the required reduction to be on track to meet the Paris temperature 
goal4.   For their INDCs, some developing countries offered two targets: one is unconditional and 
the other dependent on receiving financial and technical support from the international 
community.  In the case of the reductions compatible with the ‘fair sharing’ rules, the figures are 
based on over 40 studies used by the IPCC (chapter 6 of the WG III Fifth Assessment report and 
Höhne et al. 2013), plus additional analyses performed by Climate Action Tracker to complete 
the dataset. These sources cover very different viewpoints of what could be fair, including 
considerations of equity and historical responsibility, capability, and equality.  Two criteria are 
used to calculate the reported figure. One is an allocation of ‘emissions rights’ based on an equal 
per capita allocation, along a path that reaches its goal at some date in the future.  The second is 
an allocation based on ‘development rights’ allocated on the basis of a country´s responsibilities 
for past emissions, and on its capability to reduce future emissions5.   

The first thing to note is the relatively small share of global emissions from the region.  ASEAN 
accounted for about 5 percent of global emissions with about 8.6 percent of the world´s 
population, implying per capita emissions that are comfortably below the global average.  There 
are, however, some countries with very high per capita emissions, notably Brunei, which 
occupies 3rd place on the global list (though it is a small country, so its cumulative percentage 
impact is modest).  

 
3 The current commitments made by countries in their INDCs to reduce GHGs are not sufficient to achieve the 
Paris target.  If that is all that is done temperatures are likely to increase by 2.6 to 3.1ºC by the end of this 
century (https://www.nature.com/articles/nature18307/figures/2). 
4 Data on projections and trends have been assembled by the University of Melbourne in collaboration with 
the Potsdam Institute.  They have quantified emission levels (in absolute terms) of nearly all NDCs in a set of 
factsheets that draw on national and international studies. See http://climatecollege.unimelb.edu.au/ndc-
indc-factsheets. 
5 Details can be found in https://www.mitigation-contributions.org/ 

https://www.nature.com/articles/nature18307/figures/2
http://climatecollege.unimelb.edu.au/ndc-indc-factsheets
http://climatecollege.unimelb.edu.au/ndc-indc-factsheets
https://www.mitigation-contributions.org/


Collectively the region would increase emissions from 3,130 million tons CO2 per annum in 2015 
to 5,140 million tons per annum in 2030, i.e. by 64 percent, if no further actions were taken (at 
which point its per capita emissions would be about 7.2 tons CO2 per annum a level similar to 
that projected for the EU for 2030).  If the INDCs are followed the increase is mitigated: to 30 
percent above 2015 levels in the unconditional case and to 7 percent in the conditional case, 
where international community support is available.  Even this modest 7 percent increase, 
however, is inconsistent with global tracking towards the 2ºC target (never mind the 1.5 ºC that 
is urgently needed for the future well-being of the region).  According to the Climate Action 
tracker, the world needs by 2030 to reduce global emissions by 22 percent relative to 2010 
levels.  This equates to an ASEAN reduction from 2,774 tons per annum in 2010 to 2,163 tons in 
2030. 

Another comparison that puts the role of the region in perspective is to look at the figures in per 
capita terms.  To have a reasonable chance of meeting the 1.5ºC stabilization target by the end 
of this century global emissions should not exceed 25 gigatons of CO2 by 2030.  For a 2ºC target 
they should not exceed 40 gigatons6.  Given the projected population of 8.5 billion at that date 
the per capita emissions targets become 4.7 and 2.9 tons per capita respectively.  As noted 
above, ASEAN as a region will be well above that, at 7 tons, and would need to reduce its total 
by about one-third from BAU. 
 
As countries in the region vary considerably in their capacity to make reductions without 
compromising other development goals it is reasonable to expect their aims to be different. The 
following provides a brief statement for each country with fair share estimates for some 
countries (these were not available for all). 

Brunei: Emissions are expected to rise by a quarter from 2015 to 2030.  As figure 1 shows, the 
INDC target requires further mitigation measures, to reduce emissions from the business as 
usual path by 28 percent.  Its ´fair share´ emissions, however, are much lower than the INDC 
target and would require a further reduction of 30 to 48 percent. 

Cambodia: Emissions are stable from 2015 to 2030.  The country is on track to meet its 
unconditional INDC target.  Its conditional target would imply a further reduction of 27 percent 
in emissions.  That would also mean its emissions would meet the ´fair share´ objectives. 

Indonesia: Emissions are expected to rise by 57 percent from 2015 to 2030.  The business as 
usual projection for 2030 is 41 percent higher than the unconditional INDC and 28 percent 
higher than the conditional INDC.  Thus there is a lot to be done to reduce GHGs in the coming 
decade to meet that goal.  ´Fair share´ emissions levels for 2030 are even lower, at a third to half 
the 2030 projections. 

Lao PDR:  Emissions are stable from 2015 to 2030. There is no INDC target for the country.  The 
2030 projections are for virtually no increase in emissions relative to 2015.  

Malaysia: Emissions are expected to grow by nearly 90 percent between 2015 and 2030, to 577 
million tons CO2. That is also the level of the unconditional INDC; the conditional INDC would 
require a further reduction of about 17 percent.  ´Fair share´ levels for 2030 are only 30 to 44 
percent of the 2030 business as usual figures, which would imply huge and impractical further 
reductions.  

 
6 https://www.unenvironment.org/resources/emissions-gap-report-2018. 

https://www.unenvironment.org/resources/emissions-gap-report-2018


Myanmar: One of the few countries to project an actual decline (of 30 percent) between 2015 
and 2030.  The 2030 projection is also the INDC target.   

Philippines: The country expects an increase in emissions by 2030 of 26 percent over 2015 levels, 
which is also the unconditional target.  The conditional target with international support is much 
lower, with a 62 percent reduction from 2015 levels.   

Singapore: Emissions are projected to increase by 26 percent between 2015 and 2030, to 110 
million tons CO2 under business as usual. The INDC target is to keep them at 81 million tons, 
which is what they were in 2015.  Its ´fair share´ levels, however, demand a much greater 
reduction, to between 23 and 45 million tons CO2 by 2030. 

Thailand: Emissions are projected to rise by about 55 percent between 2015 and 2030 under 
business as usual.  The unconditional INDC aims to keep the increase down to 24 percent and 
the conditional INDC would get it down to 17 percent.  No information is available on the ´fair 
share´ levels. 

Vietnam: Emissions are projected to rise by 120 percent between 2015 and 2030 under business 
as usual. The unconditional INDC aims to keep the increase down to 102 percent and the 
conditional INDC would get it down to 65 percent.   

Table 2: GHG Emissions for ASEA Member States: 2015-2030 

 
http://climatecollege.unimelb.edu.au/ndc-indc-factsheets. 

Notes:  
PC Emissions: Per Capita Emissions. BAU: Business as Usual. INDC U/C:  Unconditional Intended Nationally 
Determined Contributions. INDC C:  Conditional Intended Nationally Determined Contributions (normally 
depending on external support). 
 
The overall picture shows most countries increasing emissions over the coming decade 
(Cambodia, Lao PDR and Myanmar are exceptions, for good reasons) which does not square with 
the global target.  Those countries that have fair share targets, show them to be well below the 
INDCs.  Indeed, INDCs for Indonesia, Thailand and Vietnam do not even make a reduction in 
emissions from 2015 levels.  Some countries have conditional INDCs that depend on getting 
support from external sources.  Notable on their dependence on such support and where it 
makes a big difference are Cambodia, The Philippines and Vietnam. 

World Rank In 2015 In 2030 In 2030 In 2030
PC Emissions BAU INDC U/C INDC C

Brunei 3 16 20 14 14 0.0
Cambodia 138 13 12 12 8 0.1
Indonesia 106 1839 2881 2039 1708 2.1
Lao PDR 153 53 54 - - 0.0
Malaysia 28 305 577 577 477 0.8
Myanmar 141 10 20 21 21 0.3
Philippines 151 100 126 126 38 0.4
Singapore 19 81 110 110 81 0.2
Thailand 88 357 555 444 416 0.8
Vietnam 112 358 787 724 591 0.7
Total 3,132 5,142 4,067 3,355 5.2

Country

Emissions of GHGs MtCO2eq 2015 
Emissions as % 

of Global

http://climatecollege.unimelb.edu.au/ndc-indc-factsheets


Possibly the biggest issue is the planned use of coal in the region.  Several ASEAN economies are 
planning to expand their coal plant capacity rapidly, despite the need to phase out coal-fired 
power globally by 2050 to meet the Paris Accords, as shown by the IPCC.  These include 
Philippines, Thailand, Myanmar, Indonesia and Cambodia. The research center Climate Analytics 
estimates that the ASEAN region´s coal generated electricity will rise nearly three-fold by 2040. It 
notes: “countries will need to reverse the current trend of expanding coal-fired generation 
capacity and instead consider how to implement policies to enable a rapid coal phase out from 
the electricity mix, whilst expanding renewable energy and advanced storage systems. The 
economic conditions for enabling such a switch have never been more favorable, with ongoing 
rapid reductions in renewable technology costs, and with these costs projected to continue to 
decrease.” (Climate Analytics, 2019, p. 6)) 

 
Figure 1: Carbon Emissions Projections and Targets for ASEAN Countries 

 

 

 

 



 

 

 
In addition to reducing the use of coal, and switching to renewables for electricity, measures to 
increase efficiency in the use of fossil fuels for transport, cooking and cooling will have to play a 
part.  As demonstrated below, these measures will also contribute significantly to improving air 
quality, which is a major environmental health problem across the region – thereby offering a 
‘quick win’ in the well-being of the population. With significant emissions from agriculture, 
especially in Indonesia and Malaysia, the region also has a special role to promote the reduction 
of agricultural emissions, especially from rice cultivation.  Technology exists for this to be done 
through a system of rice intensification that is being developed.  Studies have demonstrated that 
reduced emissions per kilogram of rice from 1.97kg CO2 equivalent to 0.8kg CO2 equivalent, a 
reduction of 60 percent (Hasanah et al., 2019).  Implementing the program on a large scale, 
however, will require a major effort and a large allocation of human and financial capital. 
 

4. Other Areas of Environmental Concern 

As stated earlier, climate change touches most sectors in the economy and its impacts on these 
will be largely negative.  Measures to address these pressures will need to be taken in 
agriculture, marine ecosystems, infrastructure, water management and disaster risk 
management. Other areas where the region is facing environmental problems are the circular 
economy, air quality and forests and biodiversity.  This section discusses the trends and issues 
arising in each of these. Coastal and marine environmental problems, which are also a major 
concern, were discussed under climate change and are also referred to in part under the circular 
economy. 
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The Circular Economy 

A widely acknowledged planetary challenge is to move away from the present model of a linear 
economy, in which materials extracted from the earth are used to produce goods and services 
and subsequently disposed of, to a circular one in which products are recycled and materials 
reused.  Globally the world is considered to be only about 9 percent ´circular`: each year about 
8.4 gigatons of materials used in production are recycled, while 84.4 percent are extracted7.  
Related to recycling in this sense are the other two ´R´s: of reducing the use of raw materials in 
production through increased efficiency, and reusing products to lower the amounts of waste 
generated.  Such waste, plus the processes of resource extraction, are known to create 
environmental burdens that degrade ecosystems with a wide range of harmful impacts. 

As the ASEAN secretariat report (ASEAN, 2017) states, on average the ASEAN region consumes 
3.5 kilograms of materials to produce one dollar of GDP. This is slightly higher than the average 
amount in Asia and the Pacific and well above the rest of the world, where only one kilogram is 
needed per dollar. The good news is that, as a whole, the material intensity in Southeast Asia has 
decreased but there is a lot of room for improvement. Lao PDR needs the most materials to 
produce one dollar – 12 kilograms, followed by Cambodia and Viet Nam that require 10.8 and 
9.8 kilograms respectively.  This demonstrates the opportunities for more efficient production 
offered by increased economic activity. 

How does the ASEAN region compare with others in these areas?  A UNEP report (UNEP, 2017) 
examined these issues and noted the following: 

a. Per capita waste generation in the region is 1.14kg/day, compared to a global average of 
0.74kg/day and a regional average for East Asia of 0.56 kg/day.  Singapore and Brunei 
Darussalam are the highest MSW generators, followed by Malaysia, Thailand, Viet Nam, 
Indonesia, Lao PDR, Cambodia, Myanmar and the Philippines. 

b. Some open dumping and open burning of waste is practiced in the majority of ASEAN 
countries. Composting and anaerobic digestion of organic wastes, and recovery of valuable 
recyclables such as plastic, metal and paper are common in ASEAN. Recycling, however, is 
more at the hands of the informal sector, the exception being Singapore. 

c. Plastic waste that ends up in the oceans is a major problem in the region and one that will 
have serious ramifications on the health of our oceans if nothing is done. The top 20 
countries ranked by size of mismanaged plastic waste include six AMS (Indonesia, 
Philippines. Vietnam, Thailand, Malaysia and Myanmar in order of ranking). This shows that 
the region is an overwhelming source of global marine litter pollution (ASEAN, 2017). 

d. The rapid growth of volumes of waste, and a complex waste composition with new and 
emerging waste streams, is a prominent challenge. 

There is no estimate for overall material recycling for the ASEAN region but the World Bank 
(2018) estimates a rate for East Asia as a whole (which covers all 10 ASEAN) countries and 27 
others of 9 percent, which would put it at the same level as the world as a whole.  There would 
appear to be considerable scope to raise this rate in the coming decade. 

The whole picture could be one of opportunities if ASEAN countries shift to understanding that 
‘waste’ is ‘resource.’ While augmenting the waste recycling rate and waste to energy (WTE) 
technology, attention should be given to mechanisms for waste reduction/prevention such as 
sustainable consumption and resource management. From the partnership angle, encouraging 

 
7 See: https://www.circularity-gap.world/ 

https://www.circularity-gap.world/


private sector (and small-and-medium sized enterprises) into waste value chains will help pool 
resources and gather shared responsibilities for waste management.  ASEAN countries have 
many untapped opportunities for leading global changes in this area. 

Air Quality 

A growing concern throughout the world is increased levels of air pollution, causing daily misery, 
short- and long-term health problems, and premature deaths to millions of people.  Among the 
many pollutants, particulate matter with diameter less than 2.5 microns (PM2.5) is a particular 
cause of health problems.  The WHO has recommended a standard for the average annual 
concentration of this pollutant to be less than 10 micrograms per cubic metre (10μg/M3). In fact, 
most cities in most countries exceed that level.  Globally air pollution is the 4th most important 
risk factor in deaths: after metabolic risks, dietary risks and tobacco. The result in terms of loss 
of life has been estimated, as has its welfare cost (which places a value on the premature 
deaths) and loss of productivity (owing to the fact that people have to take time of work as a 
result of respiratory and related illnesses).  The Institute of Health Metrics and the World Bank 
estimated these losses by country for 1990 and 2013, along with the measured concentrations 
of PM2.5.  The data for the ASEAN countries (except Myanmar) are given in Table 3 for 1990 and 
2013.  

The figures show concentrations increased in five of the nine countries with reported data 
(Brunei, Cambodia, Lao PDR Thailand and Vietnam) and decreased in four of them (Indonesia, 
Malaysia, Philippines and Singapore).  Deaths over this period, however, went up in all of them 
except Singapore, as a result of a larger population being exposed to the concentrations.   Total 
deaths per year due to air pollution in the region went up from 289,000 to 371,000, or 5,900 
people per 100,000 of population.  This makes the death rates in the region among the highest 
in the world (second after South Asia) according to the IHME report.  Losses measured in welfare 
terms are very significant: ranging from one percent of GDP in Brunei to eight in Cambodia. 
Losses of productivity are smaller, ranging from 0.05% in Brunei to 0.7% in Lao PDR. 

Measures to reduce concentrations include changes in transport to more fuel efficient vehicles 
and greater use of public transport, less generation of electricity from coal, and careful 
management of the burning of agricultural wastes and wild fires: all of these have immediate 
benefits for health and well-being, and long term benefits for contributing to a global reduction 
in CO2 emissions.  The design of measures should be made at an´ air shed `level. Such an area is 
one defined so that sources of emissions within it remain largely inside its boundaries, taking 
account of the transportation of emissions.  A key factor to bear in mind is that most measures 
that reduce pollutants such as PM10 also reduce greenhouse gases thus providing significant co-
benefits.  Indeed, many studies have shown that when the air pollution reduction benefits have 
been taken into account, a lot of policies to switch to a low carbon transport and energy system 
have very low (or even negative) costs because of the health and consequential economic 
benefits that automatically follow. (Markandya et al., 2018)8. 

 
8 During the current COVID19 crises concentrations of PM and NOx have fallen sharply across the world, 
including in the major ASEAN cities.  In Philippines’ capital city, fine particulate matter — the world’s deadliest 
air pollutant — dropped by 180% since quarantine measures were imposed in Metro Manila on March 16, 
according to the Environmental Pollution Studies Laboratory of The Institute of Environmental Science and 
Meteorology.  This clearly has benefits to human health but previous episodes of declines in economic activity 
are quickly reversed once the crisis is over.  In fact, emissions can rise above pre-crises levels as measures are 



Table 3: Deaths and Costs of Air Pollution in ASEAN Countries 

 

The ASEAN state of the environment report lists a number of measures being taken to address 
air pollution, starting with better monitoring of concentrations, and going on to develop 
frameworks for sustainable transport, as well as a Roadmap on ASEAN Cooperation towards 
Transboundary Haze Pollution Control.  Action on reducing dependence on coal, however, is 
much more limited.  In 2014 about 76 percent of the region´s energy came from coal (ASEAN, 
2017).  This will need to decline, both for the climate targets to be met and for air quality to 
improve in the region.  This is a priority area for cross-ASEAN consideration and action if it is to 
gain some of the triple wins of economic, social and environmental sustainability that must 
accompany successful economic growth. 

Forests and Biodiversity 

The loss of forest cover in the region is well documented. It has some of the highest rates of 
forest cover loss globally with the greatest losses occurring in peat and mangrove forests.  As 
ASEAN (2017) notes: “Former major drivers such as rotational clearing of farmland and fallow 
forest areas have now been superseded by forest conversion for commercial agriculture… While 
some concerted conservation efforts have reversed forest clearing trends in some areas, it is 
unable to reverse the decline in primary and natural forests.”   

Major losses are also being recorded in peatlands and mangroves.  Around 60 percent of the 
world’s tropical peatlands are in the ASEAN region. They are invaluable for habitat and 
ecosystem services, and as a store of carbon. Only 34 percent of peatlands in the region remain 
intact and 20 percent have been converted to commercial plantations. Similarly, mangrove 
forests in the ASEAN region, home to 42 percent of the world’s mangrove forests, are also under 
severe threat from being converted into plantations, being cleared at rates three to five times 
higher than other types of forest. 

 
taken to restart the economy.  It will be important to try and avoid this in the post COVD19 phase by 
promoting to the extent possible a strategy of Green Recovery. 

1990 2013 1990 2013 1990 2013 1990 2013
Brunei 7.91 9.47 14 42 0.49 0.94 0.04 0.05
Cambodia 10.18 19.74 9,935 19,595 .. 8.16 .. 0.66
Indonesia 21.02 14.77 140,373 162,410 5.28 5.15 0.95 0.49
Lao PDR 14.64 27.48 5,211 7,251 6.3 7.63 1.25 0.74
Malaysia 18.49 14.4 4,452 7,612 1.98 2.45 0.23 0.18
Myanmar .. .. .. .. .. .. .. ..
Philippines 9.09 8.6 38,676 57,403 4.17 4.31 0.87 0.45
Singapore 49.8 16.68 1,634 1,601 5.66 2.66 0.18 0.07
Thailand 17.24 22.36 31,173 48,829 4.07 6.29 0.31 0.23
Vietnam 19.09 25.47 57,774 66,314 4.8 5.18 0.45 0.34
Total 289,242 371,057
Source: IHME/World Bank (2016)

Mean Annual Conc. 
PM2.5 (μg/M3)

Deaths from Air 
Pollution

Total Welfare loss 
as %GDP

Total Labor Loss 
US$ PPP as % GDPCountry



ASEAN Member States (AMS) are responding to these pressures through better forest 
management, and conservation finance schemes such as payment for ecosystem services or 
REDD+ programs9, but positive impacts on overall deforestation rates are still hard to discern.  

5. Concluding Remarks.  (~200 words) 

The ASEAN region is an extremely diverse region, with both very high and relatively low income 
countries.  This review has focussed on one factor, namely climate change, that will play a major 
role in the lives of people of the region, both through their health and their livelihoods.  It has 
also looked at the role ASEAN member states can play in supporting the planetary goal of 
stabilizing global temperature increases to no more than 2ºC and preferably 1.5ºC.  Three other 
areas of major concern have also been examined: the move to a circular economy, the costs of 
air quality on human health, and the state of the region´s forests and biodiversity.   

The impacts of climate change will work through many channels and action to adapt to these 
impacts, especially so as to ensure that the most vulnerable are protected will be critical.  A huge 
amount of work shows that climate change impacts most on the poor, with women and children 
being particularly affected.  The most important actions are to avoid mitigate the loss of labour 
productivity, protect against sea level rise and extreme events, and provide support to the 
communities’ dependent on agriculture and fisheries.  For fisheries, action at the regional level 
will be needed, as models indicate that some zones will gain from fish movements and some will 
lose.  In the developing countries of the region spending on adaptation to climate change needs 
to be ramped up significantly and urgently to prevent the costs identified in this chapter. 

The region can also play a greater role in the shift to a global low carbon future.  The present 
commitments are modest, and more is needed from a number of the countries in reducing 
emissions.  Particularly important here will be to reduce the role of coal as a source of fuel; 
unfortunately, a few countries currently have plans for expansion for the use of this fuel over the 
critical period to 2050.   

There will be opportunities created by mitigation actions which ill generate economic benefits as 
well, including a shift to renewables such as solar and development of new technologies for 
climate smart agriculture where member states can take the lead.  The move to a low carbon 
pathway will also contribute significantly to improving air quality, which is a matter of growing 
concern in cities in the region. 

The other areas where the ASEAN secretariat is making some effort to promote the move to 
sustainable development are the circular economy and management of its forests and 
biodiversity.  On the use of minerals and materials there is an acknowledged potential to 
increase efficiency, recycle more and better manage waste sites.  The growing problem of plastic 
pollution, which is among the highest in the world also needs serious attention.  With regard to 
forests and biodiversity rates of loss are very high and while many actions are being taken, their 
impacts are still hard to discern at a national scale. 

There is much at stake and time is short: action is urgently needed to avoid growing economic, 
social and health problems that arise from a mismanagement of the region´s natural resources.   

 

 
9 REDD+ is a global initiative in which organizations or nations are paid for protecting forest and reducing 
carbon dioxide (CO2) emissions. 
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