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Introduction 

1

The Greater Mekong Subregion (GMS) 
Economic Cooperation Program (the 
GMS Program), facilitated by the 
Asian Development Bank (ADB), and 

implemented through 11 flagship programs, 
aims to accelerate development in the six GMS 
countries. A development strategy based on 
promoting greater integration and intercon-
nectivity is being applied to specific sectors 
including transport, telecommunications, 
tourism and energy. Ongoing and planned 
major investments totaling about $30 billion1 
are being directed along specified geographic 
“economic corridors” within the GMS.

During the period 1992 to 2006 the GMS 
countries made significant socioeconomic 
progress (Figure 1). If economic growth con-
tinues at its current rapid pace, gross domestic 
product (GDP) can be expected to increase 
substantially over present levels. The challenge 
is how to make this growth sustainable—by 
balancing economic, social and environmen-
tal dimensions—and equitable, thus lifting 
the majority of people in the GMS out of 
poverty. 

Accelerated growth triggered by the GMS 
Program demands new management ap-
proaches and tools. In 2005, GMS countries 
adopted the Core Environment Program and 
Biodiversity Conservation Corridors Initiative 
(CEP-BCI) to help develop these approaches 
and tools, as exemplified by Environmental 
Performance Assessment (EPA). Capacity devel-
opment and institutional strengthening being 
undertaken under the EPA component of the 
CEP-BCI will assist GMS countries in identifying 
environmental implications of economic growth 
and inform government efforts to consistently 
improve environmental performance.

1   Source: Greater Mekong Subregion Core Environment Program 
and Biodiversity Conservation Corridors Initiative. Component 1: 
Environmental Assessment of Economic Corridors and Sector Strate-
gies in the Greater Mekong Subregion. Part 1: Long-Term Planning 
Document (2006-2015), GMS Environmental Operations Center. 
2   Source: ADB staff.

Figure 1. Historical Economic Growth in the GMS 1992-20062
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Environmental 
Performance 
Assessment

2

EPA examines the past record of 
government agencies mandated to 
protect environmental quality, so 
that scope for future improvements 

in performance can be identified. EPA does 
not attempt to attribute blame for poor per-
formance or rank countries through bench-
marking but rather identifies the scope and 
opportunities for improving performance. 
EPA3 has now been implemented in more 
than 50 countries worldwide, enabling country 
comparisons and identification of common les-
sons learned and remaining challenges through 
synthesis reports.

This synthesis report focuses on the main 
findings of the first round of EPA reports in the 
GMS (comprising Cambodia, Lao PDR, Myan-
mar, Thailand, Viet Nam, and Yunnan Prov-
ince, People’s Republic of China [PRC]).4 These 
EPA reports were completed as part of an ADB 
regional technical assistance project known as 
Strategic Environment Framework Phase II (SEF 
II) conducted from 2003 to 2005. 

A common feature of all EPA reports is 
that they use a pressure-state-response (PSR) 
analysis of environmental issues or concerns. 

Environmental “pressure” refers to both 
direct and indirect pressures exerted on the 
environment, including natural resources, by 
human activities. Typical pressures encompass 
emissions of air pollutants, types and volumes 
of solid and liquid wastes generated, and 
intensity of natural resource extraction. Envi-
ronmental “state” refers to the quality of the 
environment and the quality and quantity of 
natural resources. Indicators of environmental 
conditions or state include contaminant con-
centrations in different matrices (air, water, 
and soil), exceedance of critical loads, human 
health effects from exposure to pollutants or 
as a consequence of degraded environmental 
quality, and environmental impacts relating 
to the status of wildlife and condition of 
natural resource stocks. “Response” refers to 
societal, or more conventionally government, 
actions and reactions intended to mitigate, 
adapt to or prevent human-induced negative 
effects on the environment, halt or reverse 
environmental damage already inflicted, and 
preserve and conserve nature and natural 
resources. Responses can involve expenditure 
on environmental protection, imposition of 
environment-related taxes and subsidies, 
and enforcement of pollution abatement 
and control measures. More broadly, society 
responds to changes in environmental state 

3  Note: Also known as environmental performance review in 
Europe and the Organization for Economic Cooperation and 
Development countries.
4  Note: Guangxi Zhuang Autonomous Region was added to the 
subregional area subsequent to SEF II.
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through economic and environmental policy 
and management choices. 

By highlighting links between “pressure”, 
“state” and “response”, the PSR framework 
helps governments understand how human 
activities exert negative pressures on the en-
vironment, adversely affecting environmental 
quality. In addition to describing environmen-
tal conditions in a given locality and underlying 
pressure factors, EPA probes the effectiveness 
of policy and management responses in regard 
to identified pressures and observed environ-
mental state.

Unfortunately, EPA’s explanatory strength 
compared to other more simplified assessment 
approaches can become its main drawback. 
EPA is heavily dependent on high quality 
information inputs throughout the assess-
ment process. If inputs are not harmonized 
thoroughly, resulting errors will not only be 
inherited through the process but combined 
with others, which can magnify the error of 
the final output to a level where it is rendered 
useless. Anticipating this problem is critical 
(Box 1).

A key feature of EPA is the identification 
of policy targets5, whereby performance is 
judged in reference to such targets. Lacking 
targets, only a partial assessment of overall 
performance is possible, with EPA merely 

reporting trends. Cleary stated policy targets 
and assessment of progress in achieving the 
same is what makes EPA a powerful policy and 
management tool.

Identification of environmental policy 
concerns and corresponding targets is an es-
sential first step in EPA. In the GMS, a long 
list of policy concerns were identified through 
consultation workshops in each country and 
at the subregional level. These can be grouped 
as follows:
• Natural resources – forestry, fisheries, 

coastal zone, biodiversity
• Water resources – water pollution
• Land – land degradation 
• Urban environments – solid waste, 

mobile source pollution, toxic 
contamination

• Atmosphere – air pollution, ozone de-
pletion, climate change

Each country selected six to seven priority 
environmental issues from this list for the ini-
tial EPA exercise, and tried to identify at least 
one indicator for PSR analysis of each issue.

As illustrated in Figure 2, “performance” 
must be measured against some intended 
change (a goal or target) and EPA should an-
swer the question “did we achieve, or will we 
eventually achieve, what we set out to achieve 
by the targeted date?” A government gener-
ally sets such targets in environmental action 
or national socio-economic development plans 
(NSDP), often many years into the future. By 
projecting the trend uncovered by an EPA 

Box 1. “Garbage in, garbage out...”
To develop a high quality data structure that effectively supports the EPA process, 

several data related challenges need to be addressed:
• Data availability issues (availability of datasets fitting spatial and temporal 

requirements);
•   Data quality issues (insufficient data & methodological standardization both na-

tionally and subregionally and across institutions, as well as technical quality as a 
result of limited capacity);

•   Data documentation issues (general lack of metadata that explain datasets, lack of 
transparent data showing criteria and routines, institutional and individual will to 
disclose information).

5  Note: For EPA purposes, policy concerns are largely analogous to 
policy targets with the key distinction that targets are necessarily 
quantified. In discussing national environmental priorities in GMS 
countries, the term issue is used as a synonym for concern or 
theme while the term target describes a quantified issue.
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report out to the target date, it is possible to 
see the likely gap between the intended target 
and the probable outcome. To move the trend 
line towards achieving the target, some im-
mediate or medium-term intervention (a policy 
instrument or change in investment priorities) 
or change in approach may be needed. This 
is the true predictive value and future looking 

aspect of an EPA report. What do we need to 
change to achieve our targets or are we on 
the right track already?

Part of the challenge for the conduct of EPA 
in the GMS is to identify all of the goals and 
targets as they relate to environmental perfor-
mance and ensure that they are elaborated for 
each priority environmental issue.

Figure 2. Linkages Between EPA and NSDP
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Socio-Economic 
Context

3

There is little doubt that the GMS 
Economic Development Strategy is 
working as intended (Box 2).6 Since 
1992, foreign direct investments 

have increased three-fold; total exports have 
grown six-fold; and tourist arrivals have more 
than doubled. The average openness ratio (or 
total trade/GDP) almost doubled from 48% 
in 1992 to 88% in 2005. Annual growth has 
averaged over 6% during the last few years.7 
GDP per capita grew at 10-14% in 2005 
and the incidence of poverty has constantly 
declined over the past 12 years. Overall, 
increased regional cooperation and integra-
tion has contributed to creating a subregion 
that is becoming more open, growing faster, 
and becoming more prosperous while 
delivering real improvements in poverty 
reduction.

A mid-term review of the ten-year (2002-
2012) GMS Strategic Framework found that 
significant progress has been made in pursu-
ing priority initiatives but large infrastructure 
gaps remain and more attention needs to be 
paid to realizing development benefits and 
ensuring sustainability.

At the second GMS Summit in Kunming 
in 2005, the leaders highlighted the need for 
subregional initiatives to be directed towards 
the Millennium Development Goals (MDGs) 
(Table 1). The overall goal for the GMS Pro-
gram is to “lift people from poverty and pro-
mote sustainable development for all.” The 
GMS Strategic Framework aims to “ensure that 
this development process is equitable and sus-
tainable (and) environment and social interests 
will be fully respected in the formulation and 
implementation of the GMS Program.”

The political commitment to sustainable 
development in the GMS has been clear 
for the past 15 years. More recently MDGs 
were identified and endorsed by the GMS 
leaders as the specific economic, social and 
environmental goals that define sustainable 
development. Additional goals and targets, 

Box 2. GMS Regional Cooperation and 
Strategy Program

“Within the span of a decade, the subregion has wit-
nessed a more integrated regional market, the growth of 
regional institutions, the development of a sense of shared 
experience and community, and a growing capacity for col-
lective action for common purposes. ADB has played a key 
role in these developments.”

6  Source: www.adb.org/GMS The GMS-Beyond Borders – Regional 
Cooperation Strategy and Program 2004-2008.  2004. Asian 
Development Bank.
7  Source: ADB Staff.
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however, can be extracted from NSDP, na-
tional sustainable development strategies, 
poverty reduction strategies, basin develop-
ment plans, and national and subregional 
sector strategies and plans. Specific standards 
are also beginning to emerge from subre-

gional cooperation, such as the adoption 
of UN model regulations and the European 
agreement on transport of dangerous goods 
by road, under the GMS agreement on fa-
cilitation of cross-border transport of goods 
and people.
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Millennium Development Goals Cambodia Lao PDR Myanmar PRC Thailand Viet Nam
1 $1/day poverty ▼ ● ●

Underweight children  ▼ ■ ■ ● ●
2 Primary enrolment ●  ▲  ▼  ▲  ▼

Reaching grade 5 ■ ■  ▲  ▲
Primary completion rate ● ■  ▲  ▼

3 Gender primary  ▲  ▲ ● ● ● ■
Gender secondary ■ ■ ● ● ● ●
Gender tertiary ■  ▲  ▲ ●  ▼

4 Under-5 mortality  ▼  ▲ ■ ● ● ●
Infant mortality  ▼  ▲ ■  ▲ ● ●

5 Maternal health
6 HIV prevalence ●  ▲ ●  ▲  ▲  ▼

TB prevalence rate ● ● ● ● ● ●
TB death rate ● ● ● ● ● ●

7 Forest cover  ▼  ▼  ▼ ●  ▼ ●
Protected area ● ● ● ● ● ●
CO2 emissions ●  ▼  ▼  ▼  ▼  ▼
CFC consumption ●  ▼ ● ● ● ●
Water urban  ▼  ▼ ● ●
Water rural ● ■ ● ●
Sanitation urban ● ■ ● ●
Sanitation rural ● ■ ●  ▲

Source: The Millennium Development Goals: Progress in Asia and the Pacific 2007, United Nations Economic and Social Commission for Asia and 
the Pacific, the Asian Development Bank, and the United Nations Development Programme.
Key: ● Early Achiever, ▲ On Track, ■ Slow, ▼ No Progress/Regressing
Note: MDG 5 was not summarized in the source report because data for maternal mortality ratio from 1990 and 2000 are not comparable due to 
differences in estimation methodology.

Table 1. Progress Towards Achievement of MDGs in the GMS
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Box 3. Condition and Trend Ranking
The overall analysis for each priority issue is repre-

sented visually as follows:

By combining the condition and trend ranking, each 
priority issue is summarized in the following form:

This issue rating shows that the “pressure” is high 
and increasing, the “state” is satisfactory and stabilizing, 
while the “response” is substantive and sustained. The 
text box is accompanied by a synopsis and mention of 
any common targets across the GMS.

Pressure Increasing Stabilizing Decreasing
State Deteriorating Stabilizing Improving
Response Sporadic Intermittent Sustained

National Level EPA

4

National level EPA findings from 
SEF II are summarized in this sec-
tion, with specific points of inter-
est highlighted for each priority 

environmental issue. Ranking is provided for 
individual issues according to the scheme 
summarized in Box 3.

National EPA results from SEF II as sum-
marized in Table 2 supplement the monitoring 
of MDG 7 targets, along with specific targets 
committed to under multilateral and regional 
environment treaties and agreements.8

8  Note: Such as the ASEAN Haze Management Agreement.

Pressure (P) High Medium Low
State (S) Poor Satisfactory Good
Response (R) Little Moderate Substantive

CONDITION 
Ranking

COLOR CODE

TREND Ranking SYMBOL CODE

P ◄
S ●
R ►
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Priority Environmental Issues Pressure State Response
Forestry ● ◄  ►
Fisheries ◄ ◄ ●
Coastal zone ◄ ◄ ◄
Biodiversity ◄ ◄  ►
Water resources ◄ ●  ►
Land degradation ● ◄ ●
Solid waste ◄ ◄ ●
Mobile source pollution ◄ ◄ ●
Toxic contamination ◄ ◄ ●
Atmosphere – Climate change ◄ ◄   ►
Ozone depletion  ► ● ●
Air pollution from stationary sources ◄ ◄  ►

FORESTRY

All GMS countries identified forest resources 
as a priority environmental issue. Reflecting the 
differing national circumstances, each country 
identified different “pressure” indicators such 
as forest concessions in Cambodia, shifting 
cultivation in Lao PDR, logging in Myanmar and 
Viet Nam, wood consumption in Yunnan, and 
agricultural conversion in Thailand.

Generally, each country identified total for-
est cover as a proportion of total land area as 
the key “state” indicator. Targets range from 
35% (Myanmar) to 70% (Lao PDR).

The “response” indicators included 

reforested area (Cambodia, Thailand and 
Yunnan), protected forest area as a pro-
portion of total land area (Cambodia, Lao 
PDR, Myanmar, and Thailand), area under 
forest conservation programs (Yunnan) 
and expenditure on forest conservation 
(Myanmar). Only Viet Nam did not identify 
specific response indicators. An example of 
local-level EPA application to community 
forestry is highlighted in Box 4. 

In Cambodia’s case, the actual area re-
forested by 2002 was only 10,000 ha (0.05% 
of the land area) out of a total forest area of 
about 11 million ha. In contrast, Thailand’s 

reforested area expanded from 
about 85 km2 in 1960 to 7,140 
km2 by 1990 and reached 11,662 
km2 by 2002. Unfortunately, 
Thailand’s deforestation outpaced 
reforestation for at least three de-
cades, with the deforestation rate 
gradually declining from 8,800 
km2 per annum from 1961-1982 
to 1,678 km2 per annum from 
1982-2002.

Cambodia’s experience in the 
forest sector illustrates the value 
of Figure 2 as a conceptual model. 
Forest cover declined from 73% 
in 1965 to about 60% by 1997 
(Figure 3). Concerned about this 

Considerable effort devoted to sustainably managing for-
est resources, but the magnitude of pressures still outpaces 
the responses. Targets range from 35-70% forest cover.

Figure 3. Forest Cover Trends in Cambodia 1965-2005
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Table 2. Summary of First Cycle EPA Findings in the GMS

P ●
S ◄
R ►



Environmental Performance Assessment      ��

Box 4. Thailand Community 
Forest Management

The Ubon Ratchathani Environmental Action Plan 2005 
adopted the national target of 40% forest cover by 2006. A 
secondary target was to at least maintain existing forest cover. 
Three main policy measures to achieve the targets were (i) in-
creasing production forest by 80,000 ha, (ii) demarcating forest 
boundaries, and (iii) establishing a community forest network of 
250 groups by 2006. 

The “pressure” indicator selected was expansion of agricul-
tural encroachment; the “state” indicator was forest cover as a 
percentage of total land area; and the “response” indicators were 
area and number of community forests.

The results showed that agricultural expansion was significant, 
with agriculture increasing from 21.1% of the study area in 1975 
to 25.8% in 2000 (an annual increment of 1.35%). Forest cover 
declined from 72.0% to 69.7%, with an annual deforestation 
rate of 0.22%. About 5,292 ha of forest were converted to other 
uses, mainly agriculture. Community forests were first established 
in two of the villages in 1993, covering 480 ha. By 2005, 50 vil-
lages and 19,042 individuals participated in community forests, 
covering an area of 14,476 ha. To date, the community forests 
experience has been positive with no losses of forest recorded.

9  Note: The total protected area in Cambodia is a remarkable 32% 
of the total land area.

rapid rate of deforestation, the Government 
cancelled forest concessions, bringing the 
area under concession down from 6.5 mil-
lion ha in 1998 to 3.8 million ha in 2003, 
and increased the area of protected forest to 
23.5% of total land area.9 The country target 
of maintaining 60% of the total land area as 

FISHERIES
Demand for fish continues to increase, but associated 
environmental problems are deemed less important than 
other issues in most GMS countries.

forest cover is now firmly entrenched in na-
tional development plans. As the distribution 
of forested areas varies considerably among 
provinces, to maintain the national target in 
the face of devolution of land use planning to 
provincial areas may require specific provincial 
level targets to be identified.

of the “pressure” on their fisheries and the 
retail price of fish as an indicator of the “state” 
of the fisheries, arguing that an increase in 
price would reflect increasing shortages of 
fish stocks.

In Cambodia, fish accounts for three quar-
ters of the population’s animal protein intake 
and is an essential element of local livelihoods. 

P ◄
S ◄
R ●

Despite the reliance of most GMS coun-
tries on fisheries as a key source of dietary 
protein, only Cambodia and Lao PDR identified 
fisheries as a priority environmental issue for 
analysis in SEF II. 

Cambodia did not identify a specific indi-
cator of “pressure” on their inland fisheries but 
identified inland fish consumption as the key 
“state” indicator. Lao PDR viewed the overall 
volume of fisheries production as indicative 
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Tonle Sap, the great lake of the Mekong sys-
tem, is under multiple pressures, affecting the 
hydrologic cycle and increasing fishing pres-
sures. While the total volume of fisheries from 
the Tonle Sap has not changed markedly, there 
is worrying evidence of changes in catch com-
position towards smaller sized fish, suggesting 
that sustainability cannot be assured.

Figure 4 illustrates the importance of long 
term monitoring using consistent definitions 
of indicators. From 1980 to 1998, Cambodia 

did not include the output of small scale and 
rice field fisheries, which are obviously im-
portant for local consumption. In 1999, the 
Mekong River Commission (MRC) advised as 
to how to estimate and include these data. 
This substantially increased total catch and 
consumption numbers. The revised estimates 
highlight both the crucial contribution of 
community fisheries to fish consumption per 
capita and the worrying long term decline in 
catch—indicated by the trend line from 1982 

Figure 4. Fish Catch and Consumption in Cambodia 1980-2002
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to 1998—that was masked from 1998 to 
2001 by re-definition of the indicator.

Cambodia has established two fisher-
ies targets that feature in their MDGs: (i) to 
increase the number of community-based 
fisheries from 264 in 2000 to 589 in 2015, 
and (ii) to increase the proportion of fish-
ing lots released to local communities from 
56% of the total in 1998 to 60% in 2015. 
In Cambodia the response indicator is quite 
specific to the national situation and refers to 
the increase in community fisheries over the 
period 1996-2005. Through an ADB-funded 
program on environmental management of 
the Tonle Sap (2003-2008), an additional 
500 community fisheries are to be established 
around the lake. The planned ADB program 
target for the Tonle Sap should enable these 
MDG targets to be achieved. An example of 
local-level EPA application to a community 
fishery is highlighted in Box 5. 

In Lao PDR, fishing takes place in the 
Mekong River and its 14 tributaries, large 
reservoirs, irrigated areas and small ponds or 
canals surrounding rice paddies. Aquaculture 
is frequently integrated with rice farming and 
now accounts for the largest proportion of the 
fish catch. Over the past decade, as aquacul-
ture has been successfully implemented, the 
retail price of commonly consumed fish has 

Box 5. Cambodia Tonle Sap 
Community Fishery

Anlong Raing is a floating community, on water for nine months of the year and on 
land from March to May, depending on the water level in the Tonle Sap. With a population 
of 431, it depends entirely on fishing, both for consumption and sale. The community 
fishery lot covers 1,587 ha, including 572 ha of inundated forest.

The PSR indicators chosen were (i) fishing nets per household (“pressure”); (ii) fish 
consumption per capita (“state”); and (iii) no specific indicator for “response”, although 
setting up of community fishery enterprises may be used in future. 

On average, local fishers now use seven times the length of fishing nets per family com-
pared to a decade ago, so fishing pressure is high and increasing. While fish consumption per 
family is high (81 kg/capita/yr), even by Cambodian standards, no trend could be discerned. 
Nevertheless, the benchmark level from the study could be used for future monitoring. The 
community fishery, established in 2002 on a fishing area released from commercial fishing, 
is supported by a local non-governmental organization. Although it shows some promise, 
it is too early to judge the success or failure of the community fishery.

declined. Fish production appears to have 
comfortably outstripped demand, but pos-
sibly masks a long term decline in wild fish 
populations.

The response indicator is “expenditure on 
fish management” monitored from 1991 to 
2000. Indicating the increasing importance 
of aquaculture, government hatcheries pro-
duced 14.2 million fry/fingerlings in 1998, 
while the private sector produced 24.5 million 
fry/fingerlings. Many donor projects have sup-
ported aquaculture in Lao PDR. Unfortunately, 
the public investment program data, which 
show about US$33 million per year being 
spent on natural resources management, 
are not disaggregated sufficiently to deter-
mine how much is being spent on fisheries 
management.

The targets for fish production in Lao PDR 
are 99,435 t/yr for 2000-2005, 105,401 t/yr 
for 2010, and 111,725 t/yr for 2020, accord-
ing to the 2004 Fishery Resource Strategy 
2000-2004 and Target 2005-2020 prepared 
by the Ministry of Agriculture and Forestry. 
Based on current trends, these targets appear 
to be easily achievable, provided aquaculture 
production continues to increase. It is not 
possible to determine if the capture fishery 
(less than one third of the target) is sustain-
able or not.
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COASTAL ZONE
Coastal zones in the GMS face site-specific and cumula-
tive pressures, requiring complex mitigation responses at 
local, national and subregional levels. Mangrove forests 
have been most affected and continue to decline.

Viet Nam was the only country that iden-
tified coastal resources management as a 
priority environmental issue, although with 
the exception of land-locked Lao PDR, all GMS 
countries face similar pressures regarding 
coastal zone degradation. 

Viet Nam singled out mangrove depletion 
as indicative of the coastal zone pressures 
affecting its long 3,260 km coastline. The 

primary, although not only, “pressure” on 
mangroves throughout the GMS has been 
the rapid growth in aquaculture, mainly for 
prawn production. There are extensive man-
grove areas around the Mekong and Red 
River deltas, fed by abundant sediments from 
upstream, with fewer mangroves along the 
central coast. Mangroves play a vital role in 
coastal fisheries; filter waste from land based 
sources; act as a buffer against typhoons, 
tidal surges, and salinity intrusion; and protect 
coastlines and associated infrastructure from 
erosion.

From 1995-2000, aquaculture grew at a 
rate of 12.3% per annum, an unsustainable 
rate in the long term. In coastal provinces, the 
area devoted to aquaculture increased from 
356,000 ha in 1995 to 704,000 ha in 2003. 
Illustrating the importance of policy choices, 
Viet Nam’s economic renovation policy in the 
late 1980s authorized the transformation of 
500,000 ha of coastal mangroves into prawn 
farms. Due to the export success of this sector, 
prawn production shows no sign of slowing 
down in the near future and mangrove areas 
may continue to decline as a result.

According to the “state” indicator, Viet 
Nam is now estimated to have only 170,000 
ha of mangroves, having lost over 60% of the 
original mangrove cover (Figure 5).

Several “responses” have been undertaken 
by the Government, but no specific indicator 
could be identified. A State Committee of 
Marine Areas and Islands provides inter-minis-
terial coordination of coastal zone issues. The 
goal of the National Strategy for Environmen-
tal Protection of restoring mangrove cover to 
80% of the area in 1990 by 2010 may already 
have been achieved, as mangroves were at a 
historical minimum in the 1990s. The target, 
which corresponds to an area of 132,000 ha 
by 2010, had already been achieved by 1995, 
and was thus not very ambitious. No long term 
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target for aquaculture production was noted. 
Without moderating this main economic 

All participating countries identified bio-
diversity loss as a priority environmental issue, 
primarily concentrating on the loss of biodiver-
sity from terrestrial forested areas. “Pressure” 
indicators included (i) loss of critical habitat 
(Cambodia), (ii) ratio of natural forest to plan-
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Figure 5. Mangrove Forests in Viet Nam 1943-2003

BIODIVERSITY
Protection policies are in place, but law enforcement remains 
too weak to cope with the multiple pressures. Protected areas 
need increased management staff and operational funding.

10  Note: Threatened species are defined as vulnerable, endangered, 
or critically endangered in the IUCN Red List of Threatened Species.
11  Note: The rise in share of globally threatened species from 0.6% 
in 1996 to 1.2% in 2004 reflects progress in evaluation work and 
not necessarily any trend in biodiversity loss; reducing the value of 
this indicator.

pressure, mangrove areas will continue to be 
under threat.

tation forest (Lao PDR; Figure 6), (iii) loss of 
tropical rainforest and mangroves (Myanmar), 
and (iv) loss of natural forests (Viet Nam and 
Yunnan). Thailand did not identify a specific 
pressure indicator.

All GMS countries used the World Conser-
vation Union’s (IUCN) Red List of Threatened 
Species10 as a percentage of globally threat-
ened species as the “state” indicator (Figure 
7). The Yunnan EPA report, for example, notes 
that PRC ranks eighth in the world for species 
richness and more than half of these species 
are found in Yunnan. This province is a pos-
sible sanctuary for 1.2% of globally threatened 
species, including 2.9% of globally threatened 
mammals, 1.5% of globally threatened birds, 
and 4.0% of globally threatened reptiles.11 
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Figure 6.  Ratio of Natural Forest Area to Plantation Forest Area, Lao PDR

Figure 7.  Threatened Species in the GMS as Proportion of Global Total
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Viet Nam’s share of globally threatened 
species (3.1%) is the highest of all GMS 
countries. Viet Nam has about 12,000 spe-
cies of plants of which over 2,300 have 
human uses for food, medicine, timber and 
so on. Viet Nam has at least 275 mammal 
species, 828 bird species, 180 reptile spe-
cies, 80 amphibian species, 547 freshwater 
fish species, 2,033 marine fish species and 

12,000 insect species, with a large number 
of animals being endemic (that is, found 
only in that region).

The main “response” indicator identified was 
the creation of protected areas as a percentage 
of total land area, despite the obvious limitation 
of “paper” parks (that is, designated protected 
areas that may not benefit from active protection 
or conservation management practices).
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Yunnan’s network of protected areas has 
expanded over the past 15 years from 3.9% 
of the total provincial area in 1989 to 8.8% 
in 2004, exceeding the 8% target set by Yun-
nan for 2005.

Viet Nam’s National Action Plan on Bio-
diversity to 2010 sets a target of 22 marine 
parks and 64 wetland protected areas by 
2010. The Forest Protection Department 
has set a target of 8% of the land area as 
protected area by 2010, with the number of 

protected areas increasing from 17 in 2002 
to 30 in 2010.

In Cambodia’s MDGs, the Government 
has set a target of maintaining the current 
23 protected areas at the 1993 level of 3.3 
million ha and the 6 protected forest areas 
at 1.35 million ha through 2015 (Table 3).  
No new protected area targets have been 
set. Staffing levels per unit area of pro-
tected areas may be a more useful response 
indicator.

Table 3. Comparison of Protected Area Targets in the GMS

WATER RESOURCES

Viet Nam and Yunnan did not identify 
water resources as a priority environmental 
issue. All other GMS countries saw popula-
tion growth and/or irrigated agriculture as the 
main “pressure” indicators. For example, in 
Myanmar the volume of irrigation water stor-
age capacity has increased 27 times since the 
1980s and this pressure is likely to continue. 
In relation to the MDG for safe drinking water, 
Myanmar has done well with access in rural 
areas increasing from 50% in 1995 to 74% in 
2003, and in urban areas from 78% in 1995 
to 92% in 2003 (Figure 8).

Thailand has expanded its irrigated area 
throughout the central plains area but suffers 
water shortages in the north and northeast. 
Agricultural water consumption has increased 
from 48.2 billion m3 in 1993 to an estimated 
61.7 billion m3 in 2006. The Water Resource 
Development Master Plan 1997-2016 pro-

Water quality remains generally good outside urban areas, 
but provision of safe drinking water supply and respond-
ing to increasing pollution threats represent challenges.

jected that water consumption from all sectors 
would increase from 76.7 billion m3 in 2002 to 
109.3 billion m3 in 2006—a 23% increase.

In Cambodia, Lao PDR and Myanmar, the 
MDG related to access to safe water supply 
was identified as a key “state” indicator. 

Figure 8.  Progress on Access to Safe Drinking Water in Myanmar
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Country Percent of Total Land Area Future Target

Cambodia 32% as of 2002 Maintain existing and extend protected forest 
area

Lao PDR 14.3% as of 2002 Maintain existing, which is above IUCN rec-
ommendation of 10%

Myanmar 7.2% of as 2004 IUCN recommendation of 10%

Thailand 18.2% as of 2004 Include another 18% as Class 1 watersheds

Viet Nam 6.2% as of 2004 IUCN recommendation of 10%

Yunnan 8.8% as of 2004 Maintain existing, which is above 8% target
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Cambodia also identified the area under 
rice cultivation, Myanmar nominated “ir-
rigated area as a percentage of irrigable 
area”, and Thailand similarly referred to 
“area of under-irrigated land” as other 
state indicators.

In 2003, Cambodia’s MDGs set a target 
to improve access to safe drinking water from 
30% in 1998 to 58% in 2015, with interim 
targets of 38% in 2005 and 48% in 2010. 
While progress appears to be on track, the 
50% target for rural populations and 80% 
for urban populations by 2015 are not very 
ambitious, as too many people will remain 
exposed to unsafe water. The consequent 
health issues associated with using unsafe 
water are worrying.

“Response” indicators included (i) urban 
and rural drinking water provision (Cambodia), 
(ii) expenditure on irrigation system con-
struction and maintenance (Cambodia), (iii) 
expenditure on improved water supply (Lao 
PDR), (iv) expenditure on drinking water sup-
ply (Myanmar), (v) expenditure on irrigation 

management (Myanmar), and (vi) irrigation 
water storage capacity (Thailand). Thailand 
has consistently achieved water storage ca-
pacity targets, steadily rising from 14,472 
million m3 to 39,252 million m3 since 1961. 
An example of local-level EPA application to 
water resources management is highlighted 
in Box 6.  

While the MDG targets represent the 
minimal expectations for water supply, some 
GMS countries have set significantly higher 
targets. For example, Lao PDR aims to achieve 
90% access to improved water supply in both 
rural and urban areas by 2020 (along with 
80% use of hygienic latrines). 

For irrigated agriculture, Thailand’s targets 
expressed in the Royal Irrigation Department’s 
Strategic Plan for Water Resource Develop-
ment 2003-2007 are to (i) increase the ir-
rigated area by 660,000 ha, (ii) develop 241 
new water storage projects to store 3.8 billion 
m3, and (iii) rehabilitate 593,000 ha of dete-
riorated irrigation areas.
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LAND DEGRADATION

Box 6. Myanmar Water Resources Management
Located 716 km north of Yangon, Mandalay is an economically strategic city. Urban population has 

grown from 722,235 in 1994 to 875,252 in 2005 (2.3% growth rate annually). The urban area covers 
117 km2. There are two industrial zones and about 1,100 factories. This rapid development has lead 
to increasing environmental concerns. Groundwater abstraction in Mandalay is about 170,000 m3/day, 
while the recharge rate is only 100,000 m3/day, indicating that the water situation in Mandalay may 
be becoming critical.

The indicators chosen were (i) percent deficit in groundwater abstraction for daily water supply (“pres-
sure”), (ii) percent of total urban population with access to piped water supply (“state”), and (iii) expenditure 
per person on water supply as a percent of per capita GDP (“response”). The original target was to supply 
90% of population in the four old townships with piped water by 1988, which several townships have yet 
to achieve. In the newly established satellite town of Pyi Gyi Ta Gon, only 11% of the population have access 
to piped water supply, due to technical difficulties. The overall average of 62% for Mandalay is well below 
a 20 year old target. The percent deficit in groundwater abstraction has increased from 12.7% in 1996 to 
20.6% in 2003 and there is no sign of this pressure abating.

Analysis of expenditure on water supply to remedy these problems in Mandalay shows that the 
expenditure per person as a percent of per capita GDP has actually declined from 2001 to 2004. With 
expenditures less than 1% of per capita GDP, there is plenty of room to improve access to a safer drinking 
water supply.

With the exception of Viet Nam, all GMS 
countries identified land degradation as a 
priority environmental issue. The main “pres-
sures” are seen as agriculture, shifting cultiva-
tion, growth in upland populations, and loss 
of forest area.

“State” indicators selected include (i) 
average rice yield (Cambodia), (ii) sediment 
load in selected rivers (Lao PDR), (iii) vulner-
able farm area as a proportion of cultivated 
area (Myanmar) or total farm area (Thailand), 
and (iv) total area affected by soil erosion 
(Yunnan).

In Thailand, about 17.42 million ha or 34% 
of the cultivated area is classified as vulnerable 
to soil erosion, especially in the more rugged 
terrain of the eastern and northern regions. The 
Land Development Department interprets land 
use and land cover from satellite images and 
predicts soil loss using the Universal Soil Loss 
equation on a grid-based geographic informa-
tion system. The Department has set a target of 

High demand for land increases vulnerability to land degradation, despite 
significant commitment to mitigating the impacts. Limiting agriculture on 
steep upland slopes is a key response measure.
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rehabilitating degraded farm land on 16 million 
ha over the period 2003-2008.

“Response” indicators vary depending on 
how the pressures and state indicators are 

perceived. For Cambodia, increasing the area 
of irrigated land and de-mining rural areas 
are key measures to increase the availability 
of productive land. For Lao PDR, increasing 
the number of households under the Land 
Use Planning/Land Allocation programs is an 
important measure. Myanmar, Thailand and 
Yunnan referred to the area of rehabilitated 
land as a key indicator of effective responses. 
Yunnan also suggested government expen-
diture on soil conservation as an important 
measure of effective responses.

Yunnan set a target of soil erosion treat-
ment for an additional 12,000 km2 by 2005 
in its Tenth Five Year Ecology Construction 
and Environment Protection Plan of Yun-
nan. This target was achieved comfortably 
(Figure 9).

Figure 9.  Soil Erosion Area Rehabilitated in Yunnan 1990-2004
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SOLID WASTE

Cambodia is the only GMS country that 
did not select solid waste management as 
a priority environmental issue. In the GMS, 
“pressure” is believed to be related indirectly 
to population growth in urban areas, or more 
directly as municipal (plus industrial for Yun-

nan) solid waste generated. Indicative of ur-
banization trends in the GMS, the population 
of Yangon City in Myanmar grew from 2.5 
million in 1983 to 4.1 million in 2003. Urban 
areas, with their high population densities, 
can no longer follow common practices involv-
ing discarding solid waste onto vacant land, 

burning in open landfills 
and dumping into rivers or 
coastal waters.

In Yunnan, in addition to 
municipal waste, industrial 
solid waste has continued 
to increase as the economy 
has grown (Figure 10). One 
positive trend in Yunnan is 
the sharply reduced ratio 
of non-recycled industrial 
solid waste to the total 
generated.

The “state” indicators 
selected were mainly varia-
tions on the theme of per-
centage of collected waste, 

Current waste management lags behind the increasing 
amount of waste produced as result of increasing popula-
tion, industry and changing consumption patterns.

Figure 10. Industrial Solid Waste in Yunnan 1989-2004
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either in a specific location (like Yangon), as 
a percentage of generated solid waste (Viet 
Nam), or non-recycled industrial waste and 
municipal solid waste safely disposed of as 
a percentage of total municipal solid waste 
generated (Yunnan).

For example, in Viet Nam solid waste 
generated at the national level increased by 
more than 70% over 4 years—from 4.6 mil-
lion t/yr in 2000 to 6.4 million t/yr by 2003.  
If this rate continues, waste generation could 
reach 9 million t/yr by 2010. Unless the current 
80% waste collection rate improves, about 
1.8 million t/yr would remain uncollected in 
2010. Discarded waste accumulations pose 
a significant human health hazard in densely 
urbanized areas.

“Response” indicators selected mainly 
relate to expenditure on solid waste manage-
ment, with the exceptions of “percentage 
of waste disposal and utilization” (Thailand) 
and “percentage of industrial solid waste 
recycled” (Yunnan). In Lao PDR, for example, 
expenditure on municipal waste has increased 
over the past decade, although not enough 
to overcome past under-funding. In addition, 
there is a heavy reliance on donor funded pro-
grams, so financing for waste management 
may not be sustainable.

Most GMS countries have not set specific 
targets for solid waste, meaning that progress 
towards certain goals cannot be assessed ad-
equately. At best, national goals are based on 
continuous improvement of the key indicators. 
One exception is Thailand, which issued a Na-
tional Solid Waste Management Plan in 2003 
that aims at (i) utilization, by 2005, of 30% of 
all waste generated; and (ii) construction of 
waste disposal centers in at least half of the 
provinces by 2005 and all provinces by 2011. 
The number of sanitary landfill sites in Thailand 
has grown from 12 in 1997 to 107 in 2002. The 
Policy and Prospective Plan for Enhancement 
and Conservation of National Environmental 
Quality 1997-2016 has established four broad 
policy responses for solid waste management: 
(i) undertaking sanitary solid waste and night 

soil management from storage, collection and 
transport to disposal; (ii) controlling solid waste 
generation rates and promoting recycling; (iii) 
promoting private sector investment, construc-
tion, and/or administration of solid waste 
management; and (iv) promoting increased 
participation in solving solid waste and night 
soil problems. An example of local-level EPA 
application to urban solid waste management 
is highlighted in Box 7.

Gradually, GMS countries are recognizing 
the importance of the 3Rs (reduce, re-use, 
recycle) and future waste management plans 
and EPA reports could focus on these ele-
ments, rather than on the ultimate disposal 
of wastes.
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MOBILE SOURCE POLLUTION

The GMS Program is heavily concentrated 
on transportation infrastructure, especially 
roads. Despite this emphasis, only two GMS 
countries selected mobile source pollution as 
a priority environmental issue.

Myanmar’s combination of indicators for 
this issue were (i) car equivalent units per km2 
in major cities (“pressure”), (ii) total suspended 
particulates (TSP) in Yangon (“state”), and (iii) 
percentage of vehicles inspected (“response”). 
Myanmar is one of the least motorized nations 
in the GMS and imports of new cars have been 
periodically banned, meaning that a large part 
of the vehicle fleet is very old and highly pol-

More effective mitigating mechanisms need to be devel-
oped to compensate for the rapid increases in commer-
cial and private vehicle numbers. Vastly improved public 
transport would be the most effective response.

Box 7. Lao PDR Urban 
Solid Waste Management

Louang Prabang is the second largest province in Lao PDR. The provincial capital, Louang 
Prabang Municipality, is 370 km by road from Vientiane and is an important tourist destina-
tion, being declared a World Heritage site in 1995. The province has a population density 
of 78 people per km2 and the population growth rate is high at 2.9% per annum.

The indicators chosen were (i) urban population and volume of solid waste (“pres-
sure”); (ii) percentage of waste collected (“state”); and (iii) capacity of waste collection 
trucks, capacity of landfills, and expenditure on waste disposal (“responses”). The National 
Environmental Action Plan in 2000 stipulated the gradual expansion of solid waste man-
agement from large to smaller towns, but did not set any quantitative targets. 

Urban population in Louang Prabang has remained fairly stable, growing from 38,416 
in 1995 to 40,797 in 2003. Solid waste generated is estimated at 1 kg/capita/day. For the 
municipality’s 56 villages, waste collection service has expanded from 17 villages in 1999 
to 35 villages in 2002 (62.5%). The number of households serviced has grown from 1,460 
in 1999 to 3,486 in 2002. Within each serviced village, 100% of households, markets, 
hospitals and schools have access to the waste collection system. In total, 23 t/day are 
being land filled out of 26 t/day generated (88%).

In terms of responses, Louang Prabang has adequate waste collection and disposal 
equipment. There is only one sanitary landfill, opened in 2002, which was designed ac-
cording to best international practice. It includes a separate area for hazardous waste 
disposal. One old dumping site, used prior to 2002, now needs to be closed and the 
site rehabilitated. An additional sanitary landfill is planned for the near future. Funding 
through the United Nations Development Programme totaling US$432,095 has been 
provided for the landfill construction and equipment. Future efforts need to focus on 
reducing waste, reuse, and recycling, along with separation of wastes at source.

luting. Nevertheless vehicle density has been 
increasing steadily in the main urban areas. 
From 1999 to 2004, the total car equivalent 
units per km2 increased from 1,463 to 1,674 
units in Yangon and from 545 to 759 units in 
Mandalay (the second largest city).

TSP levels in Myanmar’s cities vary through-
out the year, along with changing weather 
conditions, and average levels may be only 
marginally above the World Health Organiza-
tion (WHO) standard (annual average of 100 
micrograms per m3). Longer periods of moni-
toring are necessary to determine whether air 
quality is improving or not.
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Viet Nam used the number of vehicles 
in Hanoi and Ho Chi Minh City as the 
“pressure” indicator and concentrations of 
key air pollutants (sulphur dioxide [SO2], 
nitrogen oxides [NO2], particulate matter 
[PM], and carbon monoxide [CO]) in those 
cities as “state” indicators. No indicator for 
“responses” to these problems was clearly 
identified, however.

Indicative of the massive increase in the 
number of vehicles in Viet Nam, the street 
clogging, noisy presence of close to a mil-
lion motorcycles is reflected in Figure 11.12 
While registered motorcycles numbered 
only 785,969 in 2000, the estimated true 
number was probably higher, reaching 1.3 
million in 2002. Automobiles in Hanoi in-
creased from 34,222 in 1990 to 130,746 
in 2000. In Ho Chi Minh City, the number 
of motorcycles doubled from 1.2 million in 
1996/1997 to 2.5 million in 2002. 

Monitoring results from two locations in 
Hanoi and one in Ho Chi Minh City indicate 
that particulates are consistently above na-
tional standards. In Hanoi, SO2 concentra-
tions are a chronic problem.

Myanmar uses the WHO standards for 
air quality as its targets for TSP and other 
air pollutants. Viet Nam uses its own Ambi-
ent Air Quality Standards based on 24-hour 
averages of the measured parameters.

Figure 11.  Number of Motorcycles in Hanoi 1990-2000
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TOxIC CONTAMINATION

more directly to toxic and hazardous waste 
contamination.

Thailand’s state indicator selected was the 
number of health incidents related to hazard-
ous substances. Fortunately, the trend data 
show a declining rate of illnesses and deaths, 
decreasing markedly from 3,411 illnesses and 
44 deaths in 1993 to a low of 2,623 illnesses 
and only 9 deaths in 2003. Most related illness-
es and deaths are from the agriculture sector, 
although there has been a gradual increase in 
the number of exposures in industry.

For a “response” indicator, Thailand has 
measured the amount of hazardous waste 
treated over the decade 1994-2004 (Figure 
12). The Pollution Control Department reports 
that only 15-49% of hazardous wastes gen-
erated between 1994-2004 were treated by 
industry, but the number of hazardous waste 
treatment facilities has been increasing since 
1992, with 13 accredited facilities now in 
operation.

Toxic contamination levels remain acceptable, but indus-
trial development will increase pressures, demanding new 
policies and regulations. Specific targets need to be set.

Both Lao PDR and Thailand identified toxic 
contamination as a priority environmental issue. 
Lao PDR identified the volume of imported haz-
ardous waste as the main “pressure” indicator. 
Imports of hazardous substances into Lao PDR 
declined markedly from 102 t in 1991-1992 
to only 3 t in 2004. In contrast, Thailand used 
a domestic source of pressure, total amount 
of hazardous substances utilized. A steadily 
increasing trend in total non-agricultural 
hazardous substances utilized in Thailand has 
been observed; imports rose slightly during the 
period 1993-2003 while domestic production 
climbed markedly over the same period.

Lao PDR’s “state” indicator of number of 
unexploded ordnance related accidents, which 
although not an environmental factor reflects 
a genuine concern in that country—large 
parts of which are heavily contaminated with 
unexploded ordnance. In subsequent ver-
sions of the EPA, it is expected that state and 
response indicators may be added that relate 
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While no specific targets have been identi-
fied, Thailand‘s Second National Master Plan 
on Chemical Safety (2002-2006) envisages five 
main policy interventions: (i) development of 
national chemical networks, (ii) development 
of a system for management and prevention 
of chemical accidents, (iii) capacity building for 
the management of chemical substances, (iv) 
development of a network of national toxicity 
centers, and (v) support for relevant research 
and development. Proposed interventions, while 
stopping short of setting precise targets, suggest 
that Thailand intends to reduce and control 
adverse effects of hazardous substances.

High level of awareness, but uncertainties on assessment 
of “state” has led to few “responses” so far. Post-2012 
Kyoto Protocol targets may need to be negotiated.

ATMOSPHERE – CLIMATE CHANGE 

Climate change is regarded as a priority 
environmental issue by all GMS countries. Per 
capita emissions are still low by developed 
country standards, but a total population 
of 300 million and rapid economic growth 
means that a future increase in gross levels 
of emissions (i.e., a “pressure” indicator) may 
be inevitable. A four-fold increase in global 

warming potential from the energy sector, 
the dominant source of greenhouse gases 
(GHG), over the next twenty years indicates 
that decoupling of economic growth and the 
consumption of fossil fuels is an urgent task.

Significantly, none of the GMS countries 
identified “state” indicators for climate 
change—such as increased average annual 

Figure 12.  Hazardous Waste Generated and Treated in Thailand 1994-2004
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79% of its CFC import level; compared to the 
1995-1997 baseline level. This phase-out level 
far exceeded the 50% requirement stipulated 
in the Montreal Protocol for 2005.

Although an ozone project was funded by 
the United Nations Environment Programme 
in Cambodia between 2002 and 2005, ozone 
depletion was ranked as a low priority for 
SEF II purposes. Cambodia acceded to the 
Vienna Convention and the Montreal Protocol 
in 2001. Since then, Cambodia has trained 
customs officials in the illegal trade of ozone 
depleting substances (ODS) and developed 
a refrigerant management plan in 2003. 

OZONE DEPLETION
Despite international commitments and ongoing pro-
grams, ozone layer depletion was not considered a top 
priority issue by GMS countries.

Figure 13.  Greenhouse Gas Emissions and GDP in Thailand 1990-2020
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temperatures, sea level rise, or frequency of 
extreme weather events—suggesting that 
changes in climate are not yet sufficiently 
evident in the subregion to justify a major 
monitoring program. Recent advances in 
knowledge regarding climate change, how-
ever, are likely to lead to additional attention 
being devoted to monitoring and early warn-
ing systems.

Reflecting differing views on appropriate 
responses, GMS countries opted for the fol-
lowing “response” indicators: (i) expenditure 
on reducing slash and burn agriculture, (ii) 
GHG or CO2 equivalent emissions per unit of 

GDP, and (iii) energy intensity. Thailand, for ex-
ample, has put in place a wide range of laws, 
policy responses, and mitigation measures to 
decouple GHG emissions from GDP growth 
(Figure 13). While aided to some extent by 
the Asian financial crisis of 1997, it is evident 
that even though the emissions per unit GDP 
are falling, additional response measures will 
be needed if gross GHG emissions are to be 
brought under control.

PRC is the only country in the GMS that 
has already established a firm GHG reduction 
target (20% reduction of energy consumption 
per unit GDP by 2010). As PRC has managed to 
achieve a 50% reduction from 1990 to 2004, 
despite gross GHG emissions increasing by 
4% annually, this target appears achievable. 
In Yunnan, however, earlier improvements 
in energy intensity (from 1991-1997) ap-
pear to have been harder to maintain. Other 
non-Annex 1 countries to the UN Framework 
Convention on Combating Climate Change 
have agreed to stabilize GHG concentrations in 
the atmosphere at a level “that would prevent 
dangerous anthropogenic interference with 
the climate system.” Turning that commit-
ment into specific targets will require intense 
attention over the next few years.

All countries ranked ozone depletion as 
a low priority environmental issue and none 
addressed it in detail under SEF II. For example, 
Thailand ranked ozone layer depletion as the 
lowest priority among the GMS environmental 
concerns. Nevertheless, Thailand is an active 
participant in the global effort to protect and 
preserve the ozone layer, ratifying the Vienna 
Convention (1989), Montreal Protocol (1989), 
London Amendment (1992), Copenhagen 
Amendment (1993), Montreal Amendment 
(2003), and, the Beijing Amendment (2006). 
Thailand does not produce chlorofluorocar-
bons (CFC) and by 2005 was able to phase out 
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AIR POLLUTION FROM STATIONARY SOURCES

None of the GMS countries selected this 
environmental issue as a priority, despite in-
creasing urbanization and energy demands. 
A clear distinction was made between air 
pollution from mobile sources and from fixed 
sources. 

Cambodia noted that a new sub-decree 
on air pollution control had been adopted. 
Myanmar indicated that air pollution was an 
important issue in relation to the national 

health policy formulated in 1993 and was a 
major contributor to acute respiratory infec-
tion—the highest cause of under-five year old 
child mortality in Myanmar. Air pollution from 
stationary sources was ranked 7th out of the 
GMS environmental concerns in Thailand, but 
was not dealt with in detail in their SEF II re-
port. Viet Nam noted that particulate matter 
concentrations in Hanoi and Ho Chi Minh City 
consistently and significantly exceed national 
standards, but the overwhelming cause of the 
problem is the increasing number of motor 
vehicles replacing traditional bicycles.

13  Source: www.worldbank.org Montreal Protocol Projects in 
China. The World Bank.

Development of the industrial sector and increased 
energy demand place this issue high on the agenda, but 
lack of monitoring data inhibits countries from analysis 
of performance to date.
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Similarly, Lao PDR has acceded to the Montreal 
Protocol and issued a decree on the control of 
import, export and consumption of ODS in 2003, 
with corresponding regulations in 2004.

By 1996, PRC became the world’s largest 
ODS consumer and producer, with production 
of about 85,500 t and consumption about 
91,000 t. Ten years later, production has fallen 
to 43,160 t and consumption to 16,840 t, 

indicating that PRC remains on track to meet 
its obligations.13

The aforementioned details are highlighted 
to demonstrate that GMS countries were quite 
selective in their choice of priority environmen-
tal issues for EPA reporting purposes and non-
selection does not imply that a country lacks 
an active program of activities dealing with a 
variety of environmental policy concerns.
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EPA at Other Levels 

5

The subregional EPA completed under 
SEF II focused on selected transbound-
ary environmental issues across the 
GMS—the Mekong’s vital functions, 

illegal trade in wildlife, and remaining bio-
diversity. In conducting a subregional EPA, 
while the PSR format still holds, selection of 
indicators requires that the underlying data 
are collected or aggregated at the subregional 
level or, if at the national level, the indicators 
are harmonized across national boundaries. 
Thus, the final topic deals with harmonization 
of policies and standards.

In an endeavor to demonstrate the utility 
of the EPA approach at the sub-national level, 
a series of case studies were undertaken in 
each GMS country under SEF II. Topics were 
wide ranging, encompassing: community 
fisheries and biodiversity conservation (Cam-
bodia), solid waste management and inland 
water pollution (Lao PDR), urban and inland 
water resources management (Myanmar), 
forest resources management and inland 
water pollution (Thailand), and provincial level 
applications of state of environment (SOE) 
reporting (Viet Nam and Yunnan). Selected 
case studies directly related to discrete priority 
environmental issues have already been high-
lighted earlier in this report. Additional more 
broadly focused case studies are included in 

this section to demonstrate the value of con-
ducting EPA at the sub-national level.

RISKS TO THE MEKONG RIVER

The functions of the Mekong River include 
a wide range of ecosystem services such as 
fisheries, navigation, irrigation, water supply, 
recreation and tourism. These functions have 
never been adequately assessed in terms of 
their total economic value. The main threats 
to the Mekong River include (i) watershed deg-
radation; (ii) waste discharge from industries, 
urban areas, and agriculture; (iii) hydropower 
development; (iv) water storage and irriga-
tion water abstraction; (v) clearing navigation 
channels and blasting rapids; (vi) infrastructure 
development; and (vii) changes to the hydro-
logical system from climate change.

No quantified goals or targets have been 
set for the Mekong River, although the 1995 
Agreement on the Cooperation for the Sus-
tainable Development of the Mekong River 
Basin signed by the lower riparian countries 
targets two hydrological parameters: (i) ac-
ceptable minimum monthly natural flow in the 
Mekong during each month of the dry season, 
and (ii) wet season flow in the Mekong at 
Kratie that allows the reverse flow of the Tonle 
Sap to an agreed upon optimum level. Most 



��     Environmental Performance Assessment

Function Under 
Investigation

Potential State  
Indicators

Potential Pressure 
Indicators

Potential Response 
Indicators

Hydrological Minimum monthly dry sea-
son flow in the Mekong

Wet season flow in the 
Mekong at Kratie
Total suspended solid 
concentrations at selected 
locations

Area of irrigated crops in 
GMS countries

Irrigation water storage 
capacity
Budget allocations for man-
agement

Irrigation Area under irrigated crops

Area under irrigated paddy

Area of irrigated land per 
capita

Irrigation water storage 
capacity

Expenditure on improved 
irrigation efficiency

Hydropower Hydroelectricity output

% of hydropower consumed 
in total energy consumption

Energy consumption per 
capita

Ratio of high/low per capita 
energy consumption

Installed and approved 
hydropower generating 
capacity

Navigation Total volume of cargo and 
passenger traffic on the 
Mekong

Volume of cargo traffic in 
selected locations

Ratio of road to river cargo 
volume

Installed cargo handling 
capacity

Length of river navigable

Expenditures on improving 
river navigability

Fisheries Total output of capture 
fisheries

Total output of capture 
fisheries in Cambodia and 
Mekong delta

% of large fish in total cap-
ture fisheries output

Quality of Mekong water

Irrigation water storage 
capacity

Total Basin population

Forest cover

Agrochemicals consumption

Total output of culture 
fisheries

Total area of protected 
wetlands

Donor funding of fisheries 
conservation

Tourism Number of foreign tourist 
visitors 

Country share of foreign 
tourist arrivals

River water quality

Forest cover

Protected areas as percent of 
total area

Expenditure on forest pro-
tection

management objectives refer to the need to 
improve upon some often-undefined baseline, 
rather than setting an ultimate target against 
which progress can be measured.

Potential PSR indicators identified are sum-
marized in Table 4. Data for many of these 
indicators, especially long term trends, are 
not available currently. Closer examination 
of fisheries and navigation also showed that 
the quality of existing underlying data needs 
to be reviewed, along with identification of 
appropriate baselines or benchmarks. Gaps 
and inaccuracies were evident in the analysis 
of fisheries and navigation indicators. For ex-

ample, the main “pressures” on navigation are 
well recognized, but issues like siltation and 
the changing profile of the river bed cannot 
be adequately addressed by proxy indicators 
such as the rate of deforestation. The “state” 
of navigation is complicated by widespread 
underestimation of shipping on the Mekong 
River. “Responses” include the provision of 
physical infrastructure (like navigation mark-
ers) and administrative and institutional 
changes (such as customs simplification). 
Identifying a critical response indicator that is 
illustrative of the effectiveness of all possible 
responses remains elusive.

Table 4. Potential Indicators for Mekong River Function
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ILLEGAL TRADE IN WILDLIFE 
RESOURCES

The illegal trade in wildlife issue was 
broadened slightly to include the illegal har-
vesting and trading of wildlife destined for 
external markets. In this complex issue, it is the 
performance of each GMS country in combat-
ing a common transboundary environmental 
policy concern that is being assessed.

For the “pressure” indicators, two related 
indicators were chosen, based on the 2004 
IUCN Red List of Threatened Species: (i) major 
threat citations against GMS-endemic and 
threatened wildlife species, and (ii) major 
habitat citations against GMS-endemic and 
threatened wildlife species. For the 109 threat-
ened and endemic species in the GMS, there 
were 167 citations of major threat types, most 
involving habitat loss. Harvesting (including 
hunting) was the next most common threat, 
involving 25% of citations. For the second 
indicator, forest habitat garnered roughly half 
of the 113 citations.

For the “state” indicators, the subre-
gional EPA referred to the IUCN Red List 
data presented in the country assessments, 
which show that on average each GMS 
country could be a sanctuary for up to 2.1% 
of globally threatened species. The reason 
for selecting this indicator is that illegal 
harvesting and trading are one cause of the 
threatened status of species, but of course 
not the only cause. As there is considerable 
overlap between species across the GMS 
countries, the subregional proportion may 
be greater than 2.1% but less than 12.6%. 
Subsequent analysis suggests that the GMS 
may be a sanctuary for 5.4% of the globally 
threatened species.

“Response” indicators included (i) GMS-
endemic, threatened wildlife species protected 
by local laws; and (ii) GMS-endemic, threat-
ened species protected by the Convention on 
International Trade in Endangered Species 
(CITES).14 For the latter indicator, 63% of the 
threatened species endemic to the subregion 
are not protected by local laws and another 

11% are only partially protected. Fish species 
appear to be in the worst predicament, with 
80% not protected.

For the second response indicator, the 
inclusion of a species in the CITES appendices 
suggests that the species has some commercial 
value and is therefore vulnerable to illegal trad-
ing. The indicator categorizes species on their 
protection status according to the first pressure 
indicator and then provides a further breakdown 
based on the inclusion or exclusion in CITES 
(Figure 14). Category 1a and 1b species are 

Figure 14.  GMS-Endemic Species Listed in the CITES Appendices

1a, 11.0%

1b, 12.8%

2a, 9.2%

2b, 7.3%

3a, 15.6%

3b, 44.0%

 

Category 1a

Category 1b

Category 2a

Category 2b

Category 3a

Category 3b

  Fully protected and 
included in CITES appendices.

  Fully protected but 
not included in CITES 
appendices.

  Partially protected 
and included in CITES 
appendices.

  Partially protected 
but not included in CITES 
appendices.

  Not protected and 
included in CITES appendices.

  Not protected and 
not included in CITES 
appendices.

14  Note: All six GMS countries are signatories to CITES and the 
Convention on Biological Diversity.
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15  Note: The Environmental Research Institute in Lao PDR was 
developing national water standards.

fully protected in all GMS countries, making up 
almost a quarter of endemic/threatened species. 
Category 3a species (15.6%) are listed in CITES 
but not protected locally. Significantly, 44% of 
species are not protected under national laws 
and are not listed in CITES—they remain the 
most vulnerable.

Notwithstanding the protection afforded 
by national laws and CITES listing, concerns 
remain regarding the effectiveness of these 
measures in terms of actual enforcement on 
the ground. The fact that illegal trading in 
wildlife continues in the GMS suggests that 
countries will need to redouble their efforts to 
protect threatened species that are endemic 
to the GMS; representing 0.9% of globally 
threatened wildlife species. GMS country and 
subregional initiatives aimed at stemming ille-
gal trade will be critical in assuring the survival 
of threatened species.

REMAINING BIODIVERSITY

The PSR model generally follows a quali-
tative approach, linking cause and effect. 
Estimating remaining biodiversity in the GMS 
necessitated adoption of a more quantita-
tive modeling approach using the GLOBIO 
3 model. Weighted “pressure” factors were 
divided into land use (agriculture and forestry), 
infrastructure, pollution, and climate change. 
The model output, natural capital index (NCI) 
is a measure of the “state” of biodiversity. NCI 

is the change in abundance of species relative 
to the abundance of these species in a pristine 
ecosystem (in which NCI is defined as 100%). 
In the GMS context, the model indicated 
that species abundance has been reduced 
to about half of its original state, although 
further fine-tuning of the model is needed to 
validate this result.

Normally, the GLOBIO 3 model does not 
incorporate a “response” element, but it was 
possible to compare the NCI in protected areas, 
to test if an increase in protected areas would 
result in higher species abundance.  At the GMS 
level, the model results showed that protected 
areas have an NCI value of 66.9%, considerably 
above the overall NCI value of 50% (Figure 
15).  In all GMS countries, NCI is higher in 
protected areas, although the difference varies 
from country to country (range of 5.8-24.1%), 
possibly due to the quality of protected areas. 
The model results suggest that declaration of 
additional protected areas would be an effec-
tive response, resulting in increased retention 
of biodiversity.

HARMONIZATION OF 
INDICATORS

The extent to which the absence of 
common subregional targets and national 
policy objectives hindered systematic EPA 
monitoring was also reviewed as part of the 
SEF II exercise. Insights gained will help guide 
GMS country efforts toward greater EPA 
institutionalization.

With respect to legislation, all of the GMS 
countries have enacted environmental laws 
although, due to differing political systems 
and legal systems, it is unlikely that there is 
significant commonality across the six coun-
tries. Three important environmental quality 
standards were reviewed—water quality, air 
quality and forest cover.

Lao PDR15 and Myanmar did not have 
national water or air quality standards at the 

Figure 15.  Natural Capital Index in GMS Protected Areas
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time the SEF II reports were prepared. There 
is currently little standardization or harmoni-
zation of water quality standards across the 
other four GMS countries, although they are 
broadly compatible with Association of South-
east Asian Nations (ASEAN) standards.

For air quality, a similar lack of standardiza-
tion or harmonization is evident. For example, 
for TSP Viet Nam uses 0.3 mg/m3 (1 hour aver-
age) or 0.2 mg/m3 (24 hour average), while 
PRC uses 0.08 mg/m3 (annually) or 0.12 mg/m3 
(daily). ASEAN countries in the GMS refer to 
a pollutant standard index (PSI), originally 
developed by the United States Environment 
Protection Agency; where measurements 
above 100 are considered unhealthy. ASEAN 
countries aim to achieve a PSI below 100 by 
2010, with urban and industrial areas being 
given priority. Following the alarming forest 
fires in 1997/1998 in Indonesia and Malaysia, 
and the subsequent haze that blanketed the 
region, ASEAN countries have agreed on a 
haze management treaty and action plan.

Concerning forest cover, each country 
has started from a different baseline, history 
of deforestation, and policy objectives. Each 
country is under differing pressure from its 
population and the need to expand agricul-
tural land. Therefore, it is not surprising that 
there is no common approach or standard 
in relation to forest cover at the GMS level 
(Table 5).

Common targets for the forest sector 
are unlikely at this stage given the differing 
development needs and current utilization 
of forest resources. One possibility would be 
to ensure that all commercial forest activity is 
scrutinized through embrace of an acceptable 
certification system.

SUB-NATIONAL EPA CASE 
STUDIES

Examples of provincial-level SOE reporting 
using the PSR model are highlighted in Boxes 
8 and 9. 

Table 5. Forest Cover Trends and Targets in the GMS

Country Year of 
Assessment

% Forest 
Cover Trend Target

Cambodia 2002 61.0 Signs of leveling after 
30-year decline

Maintain 60% through 
to 2015

Lao PDR 2002 41.5 Down from 49.1% in 
1982

70% by year 2020

Myanmar 1998 52.0 Down from 61% in 
1975

Not less than 35%

Thailand 2000 33.2 Increased from a low of 
25.8% in 1998

50% by year 2016

Viet Nam 2002 36.5 Increased from a low of 
28% in the mid 1990s

39% by 2005 and 44% 
by 2010

Yunnan 2003 50.0 Substantial improve-
ment from a low of 
28% in 1960

48% by 2005
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Box 8. Yunnan SOE Reporting
Jinggu County was one of two case studies completed in Yunnan Province. Jinngu is the largest forested 

county in Yunnan with forest cover of 74.4% (in 2004). Priority environmental issues identified in the county were 
forest resource management and biodiversity. The PSR relationships for these issues are tabulated below.

Available data show that industrial wood consumption increased over the period 1987-2004 as two 
new pulp mills were constructed, while fuelwood consumption declined as a result of rural electrification 
and other sources of energy. From a low base, conversion of farmland to forest soared 60-fold over the 
period 2000-2003. In relation to biodiversity, Jinggu County created the large Weiyuanjiang Nature Reserve 
to combat a continuing decline in biodiversity. Unfortunately, details of expenditure on management of the 
nature reserve were unavailable.

Priority Issue Pressure State Response Comment

Forest manage-
ment

Wood consump-
tion

Area of forest by 
type

Area converted 
from unsuitable 
farmland to 
forest

Tenth five year 
plan sets a tar-
get of maintain-
ing 75% forest 
cover

Biodiversity Illegal catching 
and hunting 
wild animals

Area of vegeta-
tion by type

Public expendi-
ture on nature 
reserves

Data on illegal 
hunting show a 
decline but this 
could reflect less 
enforcement
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Box 9. Viet Nam Provincial SOE Reporting
Ha Tay is an agricultural province in the Red River delta, with a population of 2,489,200 (2003 data) 

of which 90% reside in rural areas. The case study provided a comprehensive SOE report for the province. 
Priority inland water pollution and biodiversity conservation issues identified are tabulated as follows.
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Priority Issue Pressures State Responses Comment

Inland water 
pollution

Industrial zones 
and handicraft 
villages, agri-
cultural expan-
sion, tourism 
and solid waste 
management

River water 
quality—physi-
cal and chemi-
cal parameters, 
comparison to 
national stan-
dards

Environmental 
registration, 
environmental 
impact assess-
ments, waste-
water charg-
ing scheme, 
investment in 
environmental 
protection, 
monitoring and 
guidebooks

Three classes of 
water quality; 
no evidence that 
water quality 
is improving or 
responses are 
adequate

Biodiversity 
conservation

Loss of forest 
habitat, logging, 
hunting, water 
quality degra-
dation, over-
harvesting of 
aquatic products

Number of spe-
cies and species 
at risk

Increased forest 
cover, enforce-
ment of rules, 
aquaculture de-
velopment, and 
control of water 
pollution

At least 15 
wildlife species 
locally extirpated
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6

The SEF II EPA exercise in the GMS 
was an excellent way to introduce 
the concepts and utility of the PSR 
framework to responsible govern-

ment agencies. SEF II enhanced (i) informed 
decision-making in national planning for 
sustainable development through better 
understanding of environmental condi-
tions, trends, and impacts; (ii) effective and 
efficient national environmental program 
management and improved public ac-
countability for better management of the 
environment; and (iii) sharing of national, 
subregional, and international environ-
mental information. For many participants, 
the rigor of setting targets and standards, 
and then routinely measuring performance 
against them, was illuminating. Looking 
ahead to the next round of EPA it will be 
desirable to consider aspects of this initial 
exercise that might be improved upon. 

The SEF II project has been succeeded 
by CEP Component 3. This component is 
intended to mainstream application of EPA 
in GMS countries. Attention is also being 
given to enhancing the scientific informa-
tion base. As Guangxi Zhuang Autonomous 
Region of PRC has been added to the GMS 
since SEF II commenced, this province will un-
dertake its first EPA report, while most GMS 

countries will embark on a second round of 
assessments.

Component 3 is focusing predominantly 
on EPA institutionalization. Emphasis is being 
placed on bolstering country policy integration 
efforts through incorporating environmen-
tal issues into economic and social policies. 
Capacity development and institutional 
strengthening will assist countries in improv-
ing environmental monitoring capabilities 
necessary to establish baseline conditions and 
identify trends. Activities being undertaken 
under Component 3 will strengthen the envi-
ronmental databases and systems created by 
previous environmental information projects 
and during SEF II. Establishment of common 
data standards and databases will facilitate 
sharing of data among GMS countries and the 
examination of environmental performance 
across the subregion. 

Collectively, efforts to mainstream EPA 
through extensive training and capacity 
building, increasing awareness and under-
standing of the application of EPA through 
technical exchanges, and promoting the 
wider application of EPA at sub-national 
levels, will lead to EPA becoming a routine 
activity and part of the set of management 
tools consistently applied in each GMS 
country.

Future Directions
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